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ABSTRACT

Teaching is about constantly evaluating one’s sitgl® best situate them for
learning and future progress. Based on such evahsathe academic expectations
teachers hold for their students influence thestructional practice and are mediators of
student achievement. Forming accurate expectatibsisidents’ ability and accurate
predictions of performance is instrumental to dffesty improving instruction and
advancing student learning. Therefore, when teadioem inaccurate expectations of
student academic performance, students can sufeleanically and personally. When
teachers’ judgments of student learning are basextourate information reflecting
students and their learning, students can berefdemically and personally. Yet, little
research exists that specifically examines teatherglsets, and its influence on the
cues teachers use to judge student learning. Beameh questions for this study are: Is
there a relationship between a teacher’s judgmamiracy and mindset? What are the
cues that fixed and growth mindset teachers usgate their judgment of students’
learning and academic performance? Does the téacherdset influence this cue-
usage? The purpose of this study is two-fold: irst fluantitative study examines the
correlation between teachers’ mindset (growthxed) and their ability to accurately
judge students’ academic performance; the secoalitafive study explores the cues that
teachers with a fixed or a growth mindset use tlggutheir students’ learning and

academic performance. The accuracy (or inaccu@dgachers’ judgment may shed

viii



light on connections between teachers’ mindsetexipectations, and how well teachers
actually know their students, leading to practiogblications in teacher education,

teaching, and teacher-student interactions.

Keywords: teacher expectations, growth mindsegdimindset, judgment accuracy
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CHAPTER 1: INTRODUCTION TO THE STUDY

Background of the Problem

Over the past five decades, teacher expectatioreslieen widely studied in
social science, education psychology, sociologcher education and policy, and
cognitive psychology. The academic expectationshtexs hold for their students
influence instructional practice and are mediatdrstudent achievement (Brophy &
Good, 1970, 1974, Good, 1987; Rubie-Davies, 2006722014; Bandura, 2001; Babad,
1998). Similarly, teachers’ expectations can sigaiitly influence teacher behavior,
student achievement, students’ confidence, selthwefficacy, motivation, and overall
academic experience (Rosenthal & Jacobson, 19&@ihgr& Good, 1970, 1974; Borko,
Cone, Russo, & Shavelson, 1979; Good, 1987; Brop®§3, 1985, 1998; Jussim, 1986;
Hoge & Coladarci, 1989; Jussim & Eccles, 1992; Bali®98; Bandura, 2001; Rubie-
Davies, 2006, 2007, 2009, 2014; Weinstein, 200i®Davies, Peterson, Sibley, &
Rosenthal, 2015).

The main focus of teacher expectation researcloéas on the level of
expectations that a teacher holds, whether theliigheor low expectations, and the
impacts these levels have on key outcomes. Ovénalkesearch has demonstrated that
low expectations can discourage students, dimitisin confidence and motivation, and
hinder their learning because teachers exposed lexpectation students to fewer

learning opportunities and weakened pedagogy; wingleer expectations can increase



student motivation, foster confidence and selfeaifly, and promote academic
achievement because teachers exposed higher eipestadents to more learning
opportunities and more effective pedagogy.

Therefore, it matters a great dedlatteachers base their expectations on. If
unfounded or invalid, low or high expectations aballow teachers to ignore, stereotype,
or generalize students. Inaccurate expectationseaahto erroneous monitoring of
student learning, the perpetuation of deficit modgland misguided differentiation of
instruction. Ultimately, the appropriateness anadaenic relevance afhatteachers base
their academic expectations on—regardless of whéilgh or low—determine the
accuracy of expectations. The cues behind the ¢t determine the accuracy of
expectations and their subsequent effects.

For example, a teacher might place a student ampgod students in the lowest
achievement group because she continues to exyeuttd perform below grade-level
simply because of their race, behavior, or theadineg score on last year's standardized
test. Because of these low expectations basedagounate, outdated, and/or
academically irrelevant qualities, the studentdattiuen be exposed to fewer learning
opportunities and receive inadequate instructidrifllearning could therefore be
inaccurately monitored. In contrast, a teacher plage a student in the highest
achievement group because he raises his hancdlhtke in math class, stays focused on
the lesson, and appears engaged. High expectabiassd on a student’s behavior rather
than academically irrelevant qualities, may caus#ue stress for this student when in
fact, he may need more help from the teacher idstélaeing placed inappropriately in

the advanced math group.



Conversely, teacher expectations—whether highwgan encourage and
promote student learning if accurately based oheatic knowledge of the students and
their learning, as garnered through ongoing anchimgéul forms of assessment,
progress monitoring, and building rapport. For eglanwhen a teacher forms accurate
but lower expectations because she recognizesa statent struggles in class with a
particular task or skill, this teacher can thenvjde additional instruction and support to
help this student learn and increase his achieverémen expectations are based on
academically relevant and current cues, teachertegarage their expectations as tools
for fostering growth and establishing realistigher expectations (Brophy & Good,
1974; Babad, 1993; Dweck, 2006). Making strategit meaningful adjustments to their
instruction hinges upon teachers accurately judgimdymonitoring their students’
learning. When teachers astutely differentiate betwstudents who understand the
content and lesson and those who do not, theiremgi@dexpectations beget pedagogical
practices tailored to help struggling students @mallenge proficient students.

Ultimately, the veracity and academic relevance/lohtteachers base their
academic expectations on—regardless of whetherdrigfhw—is the antecedent to the
accuracy of expectations and judgments of studamhing and performance. As stated
earlier, the accuracy of teacher expectations teuatip The cues (the reasons, the bases)
teachers use to form their expectations influehe& taccuracy. The accuracy and
thereby validity of teachers’ expectations of sitdeacademic achievement is extremely
important because of the vast number of decisieashters make daily about their

students based on their academic performance (2gm8aElliot, 1998).



After examining the teacher expectation reseatah dlear that additional
research needs to explore precisehatteachers base their expectations on, and
consequently itaccuracy When forming expectations and judging studenfoperance,
why does one teacher use academically relevantangeanother teacher use
academically irrelevant cues? Perhaps teachersisata influence the cues teachers use
to make their academic expectations, and thisrmaauld affect the accuracy of their
expectations. Little research exists that spedifiexamines the mindsets behind teacher
expectations, and whether or not a particular nrehdssmore conducive to forming
accurate expectations because of the specificugezrsto form expectations.

Problem Statement

Monitoring accuracy is crucial for effective teaofpiand academic achievement
(Brophy & Good, 1970, 1974; Jussim, 1986; Jussimddh, & Chatman, 1994; Good &
Brophy, 2003; Rubie-Davies, 2014; Weinstein, 2082feacher should form and hold
accurate expectations of student learning becausen these expectations directly and
indirectly affect her instruction, which in turnfa€ts student learning (Carpenter,
Fennema, Peterson, & Carey, 1988; Studkamp, Kaéseifller, 2012; Demaray &

Elliot, 1998). This cycle of cause-and-effect congés, whether the teacher is conscious
or not of the academic accuracy and relevanceroéxyectations. Therefore, the cues
teachers use to form their expectations directty/@mindirectly affect their monitoring
accuracy. Yet, little research has examined whas euteacher intentionally or
unintentionally uses to predict and judge her sttglgoerformance. Furthermore, it is

unclear as to whether having a growth or fixed re@tdffects cue use.



Purpose of the Study

The purpose of this mixed-methods study was twd-fdhe first quantitative
study (Study 1) examined whether a correlationtedibetween teachers’ mindset
(growth or fixed) and their ability to accuratelgegict students’ academic performance
on a mathematics skills and concepts assessmeanfollbw-up qualitative study (Study
2) investigated the cues teachers use to judgemstilehrning and examined whether
fixed and growth mindsets use different cues. Brata Study 1 were used to select the
teachers who were interviewed in Study 2. Fivelieexwho were above average on
judgment accuracy and above average growth mindsétfive teachers who were below
average on judgment accuracy and above averageashrhindset were interviewed.

The researcher was blind to the teachers’ mindsdtge and during the interviews, and
was not informed of them until after preliminaryadysis of the data had been completed.
This mixed-methods study addressed the lack ofreseexamining teacher

expectations held by teachers with specific mirgjseet being more conducive to
accurately predicting student performance. Thidysaimed at better understanding the
accuracy of teacher expectations and judgmentsédyi@ing whether the mindsets of
teachers influences the cues that teachers usake their academic expectations and
judgments, and if this in turn could affect thewecy of their expectations, leading to

practical implications for teacher education, téaghand teacher-student interactions.



MINDSET CUES h
ACCURACY
Figure 1. Graphic representation of study’s purpose.

Research Questions

The following research question was examined il Is there a relationship
between a teacher’s judgment accuracy and mind$et3tudy included two groups:
teachers who have been identified as having egtlggowth or a fixed mindset, as
measured and categorized by the Mindset SurveydAqiig C and described in detail in
Chapter 3: Methodology)-his study entailed the variable of teachers’ aacyiof
predicting their students’ academic performaorenath assessmenidore specifically,
teachers’ judgment accuracy was operationalizecbiyputing the intra-individual
correlation (Helmke & Schrader, 1987) between sttglg@redicted score and their actual
performance on the tests of mathematical skills@rtepts. These two variables were
then analyzed using a bivariate correlation resedesign.

To address the subsequent qualitative purposasfatearch study, the
following research questions were examined in SRidyhat are the cues that fixed and
growth mindset teachers use to make their judgmiestudents’ academic performance?
Does the teacher’s mindset influence the cues uBed?ualitative research hypothesis
for Study 2 was that fixed mindset teachers are &esurate in their predictions, basing
their predictions of students’ academic performamtéaccurate and/or academically

irrelevant factors, such as students’ gender, hehasffort, and possibly socio-economic



status. Whereas growth mindset teachers were hggiatd to be more accurate in their
predictions, basing their predictions of studeatsidemic performance on accurate

and/or academically relevant factors, such as stsdeumulative folders and academic
records of performance, current grades, and tlolhées knowledge of student learning.

STUDY 1
Data collected:

September 2013

_ ‘ Bivariate correlation to
Mindset Survey* v investigate the correlation
{ between a teacher’s mindset (¥)

ITML predictions 1 and judgment accuracy (#)

\ Teachers’ judgment accuracy#—
. operationalized by computing the
intra-individual correlation (Helmke
. | & Schrader, 1987) between students’
) predicted score and their actual
April 2014 performance on the tests of 5 Fixed 5 Growth
mathematical skills and concepts

mindset mindset

ITML predictions 2 teachers teachers

I =

STUDY 2

Interviewing the stratified sample of 10 teachers,

included the five (5) most highly correlated

judgment accuracy/growth mindset teachers, jand

the five (5) most highly correlated judgment|
accuracy/fixed mindset teachers.

Figure 2. Graphic representation of Study 1 and Study 2.

Nature of the Study
As seen in Figure 1 above, this mixed-methods stisgyl a bivariate correlation
analysis for Study 1 to investigate the existerfce @rrelation between teachers’
judgment accuracy and their mindsets and quale@agemi-structured interviews for
Study 2.
One variable in this study was teachers who haee mentified as either having
agrowth mindset-when the teacher believes that learning and stadetelligence are

malleable and could therefore be developed andawggol over time through effort and



by tackling challenges; or havindiged mindset- when the teacher believes students’
intelligence does not change because it is inaaie therefore challenges are avoided for
fear of being judged (Dweck, 1991, 2006, 2013; Dkvd eggett, 1988; Dweck &

Elliott, 1983; Elliott &Dweck, 1988; Dweck, Chiu, &ong, 1995; Hong, Chiu, Dweck,
Lin, & Wan, 1999).

After these teachers were identified and categdrazehaving a fixed or growth
mindset, as measured by the Mindset Survey, thdydbcused on the data revealing the
accuracy of teacher predictions of their studgmésformance on both a mathematics
skills and concepts assessment, administered atdhiteand end of the 2013/2014 school
year.This variable of teachers’ judgment accuracy wperationalized by computing the
intra-individual correlation (Helmke & Schrader,8IQ between students’ predicted score
and their actual performance on the tests of madieat skills and concepts. In this
sense, expectation is synonymous with judgmerttarsense that the teachers are stating
their expectations of how their students will pemicon a math assessment at the
beginning and end of one school year.

The population of interest for this study was elatagy teachers (Kindergarten —
5th grade). The data obtained for Study 1 came &iaample of 90 teachers from two
school districts, one in a suburban area and anotla urban area, both in the
Mountain West region of the United States. Basethercorrelation findings of Study 1,

a total of ten (10) teachers (K)were then specifically selected for the semiestrred
interviews of Study 2. This stratified sample ofté@chers was specifically selected

because they stood out in the data as the fiven{} highly growth mindset teachers,



and the five (5) most highly fixed mindset teaché&rsnore detailed description of the
study’s methodology can be found in Chapters 35and
Theoretical Framework

Several theories pertaining to teacher expectafodsmindsets inform this study.
The expectancy effect theory, and more specifidaliher expectancy effect theory
(Rosenthal & Jacobson, 1968; Brophy & Good, 19874} provides a theoretical
framework for the acknowledgment of the direct amdirect influential powers that
teacher expectations have on student’s academievachent. Expectancy mediation
theory (Brophy & Good, 1970, 1974) further suppahis study for its demonstration of
how differential treatment, varying learning tina&d overall inconsistent behavior
directly affects learning and the overall learn@myironment, therefore widening the gap
between low and high achieving students.

Expectancy confirmation theory (Jussim, 1986; JunsSmith, Madon, &
Palumbo, 1998) also informed this study by furthgpporting the significance of the
accuracy of the teacher’s expectations and judgn#&vithin the framework of
expectancy confirmation theory, accuracy pertarthé¢ level of the teacher’s expertise
and ability to evaluate students based on evidsack as grades, test scores, ongoing
formative assessments, and teachers’ knowledgeidésts (Jussim, 1986; Jussim et al.,
1998).

An individual’s self-conception about basic belistsh as intelligence are what
Dweck and colleague’s prolific research identifytlaes implicit theories—the incremental
and entity theories (Dweck, 1991, 2006, 2013; Dw&dHliott, 1983; Dweck & Leggett,

1988; Elliott & Dweck, 1988; Dweck et al., 1995; ikpet al., 1999). This theoretical
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framework supports this study’s categorization eowhparison of the two levels of
teacher mindset—fixed and growth.

Expectancy Effect Theory

This study is informed by expectancy effect theompre specifically the teacher
expectancy theory that teacher expectations cacttiirand indirectly influence student
achievement (Brophy & Good, 1970, 1974). This freumek drew much of its empirical
findings and theories from psychology (Weinstei®Q2). It focused on demonstrating
the actual existence of expectancy effect (Brophgdbd, 1970), and the construct of
expectancytself (Bandura, 2001). Students’ voices and ralege left out of this
teacher-centered linear equation because the maiesof evidence about the existence
of expectancy processes only favored teacher exipmes of performance as measured
by students’ achievement scores. In this origieakarch, teacher expectations were
impersonally framed in the quantifiable input-outpusiness-like model. The goal of
this empirically driven research was to “defineatiginships between what teachers do in
the classroom (the process of teaching) and whaddres to their students (the products
of learning)” (Fang, 1996).

The process (input) of teaching led to the prodoetput) of student achievement
as measured by a test score. Therefore, teachectexipns were defined as teacher
perceptions about students’ performance and agtitad then quantified by test scores
(Rosenthal & Jacobson, 1968; Brophy & Good, 1970pBy, 1983). Changing the
research setting from a science laboratory to addaiassroom, and switching from lab
rats as subjects to research participants as teaghd students undoubtedly left a

clinical residue. Bandura (2001) states this gaslchological theorizing of expectancy
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was “founded on behavioristic principles, centavadan input-output model... human
behavior was shaped and controlled automaticalyraechanically by environmental
stimuli” (p. 2).

This behavioral paradigm centered more specificallyhe concept of self-
fulfilling prophecy, the driving force behind thisitial research on teacher expectations.
Surprisingly, this concept was first coined andrmd by the sociologist, Robert K.
Merton, in 1948. Merton drew from “the dean of Amsan sociologists, W. . Thomas’s
theorem basic to the social sciences stating thaten define situations as real, they are
real in their consequences™ (Merton, 1948, p. 1833elf-fulfilling prophecy is “dalse
definition of the situation evoking a new behawdrich makes the original false
conception com&ue” (Merton, 1948, p. 195, italics in original). Mert also constructed
the model through which this self-fulfilling proptyemanifests: first the beliefs about a
situation, then the behaviors that bring aboutrdioning response, and then the
confirming response itself. The hypothesis thathea expectations can function as self-
fulfilling prophecies was the ignition behind thntial stage of research on expectations
expectancy effects (Brophy, 1998).

The extensive researdemonstratinghe existence of this effect came under fire
for its repetitiveness and overenthusiasm for prébé prolific amount of research that
had surfaced was criticized for being limited tatistical procedures, and thereby
“inadequately represents a body of research byrmgamdue emphasis on the mere
existence of the expectancy effect, to the appanetitision of its meaning and

significance” (Adair, 1978, p. 386).
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Such overreliance on experimental and correlatisnalies also tarnished this
prolific amount of research with the absence oépehdent measures of teacher
expectations because teachers were “simply asstovatbpt the expectation-inducing
information provided by the experimenter” (MitmanS%aow, 1985, p. 115). This body of
work did not capture thesbcial process that education is because it reduced it to
variations in 1Q scores, which “merely give indicats of potential, not of process” (Rist,
1970, p. 417, italics in original).

It was time for the next strand of research and@adure from the quantitative
process-product model of research that narrowlinddfteacher expectations as
perceptions about students’ performance and agtitntpersonally operationalized by
students’ test scores or 1Q. This next strand ef#aech took place concurrently with its
process-product model just described, but thegtgerapproach, and application differed
greatly. It was time to move away from the backdobthe laboratory and into the more
ecologically valid context of the classroom, whex@ectancy effects could be tested for
in the natural expectations of a teacher instead experimentally induced expectations
of teachers (Brophy, 1983; Dusek, 1975; Weinst2002).

Expectancy Mediation Theory

Brophy and Good’s work ignited a wave of researchd70, which called for
more meaning behind behavior mediation of teacliff@rential expectations. Research
was called for to demonstrate how such differetedtment, varying learning time, and
overall inconsistent behavior directly affectedrieéag and the overall learning
environment, therefore widening the gap betweendo high-achieving students. Such

behavior that communicates the expectancy effeats be conceptualized (Brophy &
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Good, 1970). Their seminal paper entitled “TeachH@osnmunication of Differential
Expectations for Children’s Classroom Performai@mne Behavioral Datalid so by
providing the research field with an explicit obs#gional tool that elucidated and
operationalized self-fulfilling prophecies “as ooees of observable sequences of
behavior” (Brophy & Good, 1970, p. 365). Researsheracher educators, and
administrators could now study and actually codedyadic interactions between
classroom teachers and each individual studentr Trigal study and use of the
observational tool was the first naturalistic sasdof teacher interaction with high- and
low-achieving students in the classroom, followidgsenthal and Jacobson’s (1968)
Pygmalion in the Classroom study (Good, 1987).

Good and Brophy's (197@gacher-child dyadic interactionsodel provided a
coding system of six steps for how the teacher &atien communication process might
work in a classroom. This model for observationatkwaddressed all dyadic contacts
between the teacher and the individual studenttefbie, the teacher-child dyad became
the unit of analysis, rather than the whole clasa group, making this observational tool
especially sensitive to and precise for the studyoommunication of differential teacher
expectations (Good & Brophy, 1970). These reseasdirenly believed the
observational system had to analyze the teachdestunteraction in order to capture the
true behavioral mediation of teacher expectanacifbecause “teachers do treat
children differently” (Good & Brophy, 1970, p. 132)

Outlined here by Good and Brophy (1970), tiecher-child dyadic interactions
offered a model for how the teacher expectationmanication process might work in a

classroom in six steps: (a) The teacher forms miffeeal expectations for student
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performance; (b) The teacher then begins to ti@idren differently in accordance with
the teacher’s differential expectations; (c) Thidran respond differentially to the
teacher because they are being treated differbyittiie teacher; (d) In responding to the
teacher, each child tends to exhibit behavior wismmplements and reinforces the
teacher’s particular expectations for the stud@)tAs a result, the general academic
performance of some children will be enhanced wihig of others will be depressed,
with changes being in the direction of teacher etqi®ns; (f) These effects will show up
in the achievement tests given at the end of tlae, yeoviding support for the "self-
fulfilling prophecy” notion (p. 365-366).

Greatly influential to this field of research, timsw research tool could quantify
components of the expectancy effect from more péraonal stance in that the teacher
behavior communicating expectancy effects was niedsather than the product of
student IQ or test score. The impact on studenitsddduals was now taken into
consideration—an element largely ignored in presimsearch models. This tool also
brought to light the behavior evidence of expecyagftect in the more ecologically valid
context of the classroom, where expectancy effamitd now be tested for in the
naturally-occurring expectations of a teacher,gadtof in the experimentally-induced
expectations of teachers as before (Brophy & G&@8d0, 1974; Brophy, 1985;
Weinstein, 2002).

This intense review of the mediation research &rrtoomed in on Step 2 of the
“Brophy-Good model,” allowing for further delineati of exactlyhowteachers behave
differently towards various students based on tlegady-formed differential

expectations for student behavior and achievente@ood, 1987, p. 34). They identified
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seventeen behaviors that indicate teachers’ diffexietreatment towards their high- and
low-expectancy students (Brophy, 1983, 1985; G488y). With numerous studies cited
under each of the 17 behaviors, examples includéstehtial treatment such as, teachers
giving less “wait time” for their low students taswer; supplying low achievers with the
answers or calling on a different student rathantrephrasing or repeating the question;
seating high achievers closer to the teacher amddhievers farther away; demanding
less from low achievers; providing less feedbaclotoachievers; interacting more
privately with low achievers and more publicly whigh achievers (Brophy, 1983, 1985;
Good, 1987).

Overall, this specification of such discrete bebawas of enormous significance
for teacher education (Weinstein, 2002). Especiallight of Brophy's (1983) claim that
a teacher’s differential treatment of students afale class may be more widespread
and a “more powerful mediator of self-fulfillinggphecy effect on student achievement”
than differential treatment of an individual stutdgmn 309).

Expectancy Confirmation Theory

This stage of research also saw a critical examinatto the accuracy of a
teacher’s expectation. This accuracy rests in tineelation (not the causation) between
the expectations about a student or class andhbbavior or achievement, as long as the
teacher’s expectation did not cause the studestis\ior or achievement (Good, 1987,
Shavelson & Stern, 1981; Hoge & Coladarci, 1989nBray & Elliot, 1998). When
expectancy confirmation occurs because of the acgwf the teacher’s expectations, it
demonstrates the level of the teacher’s expertideadility to evaluate her students based

on evidence such as grades, test scores, ongaimgtive assessments, and knowledge
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of her students (Jussim, 1986; Jussim et al., 1=&)edimpression accuracyt
describes the extent to which teachers’ expectafanallel the students’ actual
characteristics or achievement (Jussim, 1986; dustal., 1998). In this case, the
accuracy of a teacher’s expectation is derived fitoerteacher’s strength of knowing her
students (Jussim, 1986).

Accuracy of a teacher’s expectation also signdiesasonable alternate
explanation to a self-fulfilling prophecy or bias @vidence that students actually confirm
teacher’s expectations. Jussim (1986) deschibedictive accuracys the extent to
which the teachers’ expectations predict but docaose student achievement. The
accuracy and thereby validity of teachers’ expéemtatof students’ academic
achievement is extremely important because of #% number of decisions teachers
make daily about their students based on theireanadperformance (Demaray & Elliot,
1998). Similarly, given the important implicatiookteacher judgment, the question of
their accuracy is critical. “Accurate assessmergtofients’ performance is a necessary
condition for teachers to be able to adapt thaitructional practices, to make fair
placement decisions, and to support the developofeat appropriate academic self-
concept” (Sudkamp et al., 2012, p. 744).

Expectancy confirmation also involves perceptuakbs and a teacher’s
awareness of them determines their accuracy. Wheacaer’'s expectations lead to
perceptual biases, this means that the teachenteagreted, remembered, and/or
explained student achievement and behavior in Weatsare consistent with her
expectations; therefore, perceptual biases img@i/tdacher expectations created a

certain reality, similar to the process of selffiflihg prophecy (Jussim et al., 1998). This
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subjective reality influences teacher evaluationst@dent achievement; another
important reason accuracy plays an important rélennanalyzing teacher expectations.

Implicit Theories

An individual’s self-conception about basic belistsh as intelligence are what
Dweck and colleague’s prolific research identifytlaes implicit theories—the incremental
and entity theories (Dweck, 1991, 2006, 2013; Dxn&Elliott, 1983; Dweck &

Leggett, 1988; Elliott & Dweck, 1988; Dweck et dl995; Hong et al., 1999). This
theoretical framework supports this study’s cateagmion and comparison of the two
levels of teacher mindset—fixed and growth. If y@myve a growth mindset (and prescribe
to theincremental theory a person believes that learning and fundameatti@butes
such as intelligence are malleable and can be desélwith effort, motivation, and
effective education and self-instruction. On thatcary, if you have a fixed mindset (and
prescribe to thentity theory, a person believes that learning and fundametidutes
such as ones intelligence are simply fixed andatahange. Intelligence is seen as
innate and constant; therefore, effort is futild actually is an indication of lower ability.
As a result, those with fixed mindsets tend to dwtiallenges and situations that may be
seen as potentially causing setbacks.

Definition of Terms

Teacher expectationgeacher expectations have been defined as evrgg\ftiom
teacher perceptions and predictions about studpatBdrmance and aptitude, to beliefs
about students’ normative behavior in the classreoah as following the rules, being
respectful to peers and teachers, cooperatinghaimgg a communicator to solve

problems (Borko et al., 1979; Brophy, 1983; Jusdi886; Hoge & Coladarci, 1989;
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Rubie-Davies, 2007, 2014). For this study, “(tjesxeexpectations are inferences that
teachers make about present and future academevaotent and general classroom
behavior of students” (Brophy, 1998, p. ix).

Growth mindsetwhen a person believes that learning and one8iggnce are
malleable and could therefore be developed over {Dweck, 1975, 1986, 1991, 2006,
2008, 2013, 2015; Dweck & Elliott, 1983; Dweck &dgett, 1988; Elliott & Dweck,
1988; Dweck et al., 1995; Hong et al., 1999).

Fixed mindsetwhen a person believes that learning and one8iggnce do not
change because they are innate and constant (Dw@ck, 1986, 1991, 2006, 2008,
2013, 2015; Dweck & Elliott, 1983; Dweck & Legget988; Elliott & Dweck, 1988;
Dweck et al., 1995; Hong et al., 1999).

Judgment accuracyperationally defined and measured through tlaive
standing of two sets of data, the teachers’ prigglistand the students’ performances;
accuracy as the agreement between teachers’ iteibetrhypredictions on the (test) and
students’ actual item-by-item performance (Dema&dsiliot, 1998). In this study,
teachers’ judgment accuracy was further operatioedlas the intra-individual
correlation (Helmke & Schrader, 1987) between sttglg@redicted score and their actual
performance, as computed across the students lincésgsroom on the tests of
mathematical skills and concepts.

Assumptions and Limitations

The assumption for Study 1 is that the teacheiqgiaaints completed their

predictions of student performance to the besheif @abilities. The assumption for Study

2 is that teachers answered each interview queltiaastly and with thoughtful
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reflection.

Using a stratified, convenience sampling for StAdyuld pose a limitation and
thereby restrict the generalizability of the reswdt other school districts and to other
populations of teachers and students.

Significance of the Study

This study will contribute to the research basteather expectations and
judgment accuracy concerning the importance ottles teachers use to judge their
students’ learning. As teachers’ judgment accunaimyms their teaching practice, which
in turn affects student learning (Thiede et al13)0Qit is important to better understand
the factors that affect monitoring accuracy—Ilike cise and mindset. Forming
expectations and monitoring student learning basecurrent and academically relevant
information for each student is especially impotiartoday’s classrooms. In light of the
growing diversity in the population of every classm, the diversity in students’ learning
styles, and the diversity in both teachers’ andestis’ backgrounds, accurate
expectations need to foster greater academic ammient and stronger accountability
from both teacher and students. Revealing the tha¢smprove teachers’ judgment
accuracy is especially significant for studentsvitnom teachers have perpetually low
expectations.

Accurate expectations of students’ academic pedaca could limit the use of
tracking and unnecessary stratification of studensshool systems. Furthermore,
cultivating the teacher’s mindset that is found@aorelate with more accurate judgments
of their students’ academic performance could bgre#t significance to the teacher

education field, as well as professional develogrf@ninservice teachers. Effective
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teaching could have a new dimension if a correfe¢xists between teachers’ mindset
and their ability to accurately predict studenthi@avement. Developing a better
understanding of the factors that affect teachjatgiment accuracy could inform the
development of interventions to improve judgmerdugaacy, which could in turn
improve student achievement.

A teacher’s deliberate reflection on her expectetiand the cues behind them
could be part of the solution to deficit modelinglanequities in the school system.
Teachers who can accurately assess their studbkimiing, learning styles, strengths,
and weaknesses have an overall stronger knowlddgeiostudents, which in turn
improves the teacher’s instruction and studenniegr(Carpenter et al., 1988).

Summary

Little research exists that specifically examireschers’ mindsets that guide their
expectations. Is a particular mindset, growth xedi, more conducive to accurate
expectations and thereby judgments of studentsleana performance? If teachers form
expectations arbitrarily or invalidly for any nunmlzg reasons, biases, or judgments, the
students suffer academically and personally. d soblem in education today if students
are not acknowledged for the individuals that thes: Conversely, it is a blessing in the
classroom when teacher expectations of studenpeaihce are based on accurate and
academically relevant information.

The purpose of this mixed-methods study was twd-fdhe first quantitative
study (Study 1) examined whether a correlationtedibetween teachers’ mindset
(growth or fixed) and their ability to accuratelsegict students’ academic performance

on a mathematics skills and concepts assessmeantollbw-up qualitative study (Study
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2) investigated the cues teachers use to judgerstlearning, and also examined
whether fixed and growth mindsets use differensc@hapter 1 provided a brief
summary of the relevant research pertaining td#uwkground of the research problem.
The research questions were outlined, as weréndwadtical frameworks that will be
implemented by this study. Chapter 2 further disegghe literature review and this
study’s supporting theoretical frameworks. Nexta@ier 3 details the methodology and
data collection procedures in Study 1. Chaptetidwdates the results and discussion of
Study 1. Then, Chapter 5 details the methodologlydata collection procedures in Study
2, and Chapter 6 articulates the results and dsmu®f Study 2. Lastly, the overall
study’s conclusion of Chapter 7 provides generstuision and implications, and future
research, as well implications for teacher eduoghimgrams and in-service teachers’ to

critically reflect on their practice of expectatson
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CHAPTER 2: LITERATURE REVIEW OF TEACHER EXPECTATICGN

Introduction

On a warm, fall evening in September, elementaaglters from all over the area
gathered for a professional development meetingnathhematical instruction. Teachers
seemed refreshed after the summer, and pleas¢éattthe new school year. Grade levels
collaborated on mathematical strategies their stisdeould use to solve particular
problems. Teachers shared their thoughts on stsidargconceptions and problem
solving skills. They shared activities and instioical practices that have been effective
in their classrooms, and they brainstormed on vagpply the professional
development to their instruction and to meet thredividual students’ needs.

This positive collaboration and optimism was abiguptterrupted by one
teacher’'s doomsday pessimism. She indifferentlyrad, “My students will never learn
math like this. I won't be able to teach them thisy. They're all Title One students.
There’s no way this kind of math will work with timebecause of that.” With that bold
statement, the once upbeat contagion of the motuerdd to bleak apathy. This one
teacher’s disbelief in her students’ mathematititseds based on their socio-economic
status deflated the momentum of the group’s coliaiian, and from that moment on the
group was divided. A small group of teachers cargththeir enthusiastic collaboration,
while the other teachers (now led by the doomsedagtter) chatted for the remainder of

the class about their summers and about their probtematic students.
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At that moment, | realized the magnitude of théuierice that teacher
expectations and teacher perceptions of their stadeve on education. If teachers
stereotype and judge their students based on dkastics out of students’ control, they
have set a tone and expectation of underachievemeistsets off an endless ripple
effect. | became fascinated with the workings atteer's minds, and how expectations
form and can govern educator’s instructional pcacéind interactions.

Similarly, when teachers predict that certain stislevill receive a low grade
simply because of their race, ethnic backgroundjlfaincome, and/or the grade they
received on last year’s achievement for examplelesits’ have an unfair burden of proof
to bear. | witnessed this dismal situation wherkiog at data from over one hundred
elementary teachers. At the beginning of the sclieat, they were asked to make
predictions of their students’ performance in mathgcal skill and concepts. Teachers
were asked to score from 0 to 5, as to how mamgcbanswers each of their students
would get. | noticed that several teachers predizexos for half of their students and
then also assigned some 2’'s and 3’s, and only afewand 5’s. The students receiving
the 0's were almost unanimously Hispanic last namesd when asked about a few of the
other students receiving zeros, a few teacheibuatid their predicted score to the
students’ low socioeconomic status. Converselyesits receiving 4’'s and 5’'s were
simply, “good kids.”

Why Do Teachers’ Expectations Matter?

Quality teachers possess affective and effectipaluiities. Teachers can

positively and adversely shape their students’ eac and personal experiences. The

“right sort of a teacher can make all the diffelh@otar, Riley, & Taylor, 2009, p. 3).
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Teacher expectations are a major factor behinctresdities. Who a teachisrnaturally
affects how a teaché&eachesThis paper will look specifically at teacher egfaions
and the literature behind it, how expectations vekskned, conceptualized, theorized,
and operationalized.

The expectations teachers hold for their studesmtisdirectly and indirectly
influence both the teacher’s instructional practiod the students’ academic
experiences. Expectations carry a lot of infludrd@awver, whether these expectations are
high or low, and whether these expectations arerataly or inaccurately based on a
number of criteria. How a teacher expects studengerform academically impacts the
outcome of student performance. Teachers can fapaatations at the whole-class
level, where they do not have expectations spetifi¢or each individual student, but
rather for their entire class as a whole. Teacbansalso form expectations at the
individual-student level, where they can pinpoind articulate their expectations that
they hold specifically and uniquely for each indwal student.

Teaching is a sensitive and personal experiencevenyone involved. Teaching
is sensitive because it is subject to so manynateand external influences and forces, as
well as being highly influential itself. Teachingpersonal because it (ideally) involves
dedication and commitment from all parties involvadd its influential powers reach the
hearts and minds of those involved. Therefore, eedrto explore and expose this
conscious and unconscious, tangible and intantalylr of education called teacher
expectations in order to use it as a tool for edpé, powerful, and effective teaching and

learning.
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Overview of the Teacher Expectation Literature

Over the past five decades, teacher expectatioreslteen under the microscopes
of social science, education psychology, quantiéadind qualitative methodology,
sociology, ethnography, teacher education and ypadied more recently cognitive
psychology. The academic expectations that a teddtes for her students carry a lot of
influential power both in her instructional praetiand as a mediator of student
achievement (Brophy & Good, 1970, 1974; Good & Brp@003; Rubie-Davies, 2014,
Weinstein, 2002). The research grew from the neeatknowledge the existence of
teacher expectations (especially for differentr@ups of students) as measured by their
impact on student achievement. This need for pobekpectancy effects evolved into
research that focused on the teachers themseha$oav they communicated their
expectations as mediators in the expectancy protess a new paradigm shift occurred
with the exploration of teacher expectations’ slecagnitive underpinnings, to better
explain the complex findings of this complicatedlne (Pajares, 1992; Bandura, 2001;
Babad, 1998).

This shift from analyzing the existence of teaatgectations, to its
manifestation in teachers’ behavioral paradigm, tarithe social cognitive model marked
important benchmarks in this field of research.aAsgycle of research, the topic of teacher
expectation has paralleled that of teaching anchieg, in that it shifted from a linear
emphasis on finding correlations between observadileator behavior and student
achievement, to an emphasis on educators’ betiefgjition, and decision-making

process (Fang, 1996).
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Teacher Expectation Research - Phase One
The first wave of landmark research studies onhtelaexpectations came during
the mid-1960s, as a result of the field of educesi@acknowledgment of the influential
powers that teacher expectations have on studeca@demic achievement. This
movement drew much of its empirical findings anelaties from psychology (Weinstein,
2002), and it focused on demonstrating the actiatence of expectancy effect (Brophy
& Good, 1970), and the constructe{pectancytself (Bandura, 2001).

Overview of the Need for Proof: Process-Product &lod

The goal of this empirically driven research wa&define relationships between
what teachers do in the classroom — the procetesmohing — and what happens to their
students — the products of learning” (Fang, 1986)his original research context,
teacher expectations were impersonally framedemthantifiable process-product, input-
output model. Students’ voices and roles weredeftof this teacher-centered linear
equation, because the main source of evidence #imuery existence of expectancy
processes only favored teacher expectations obqmeaince as measured by students’
achievement scores.

Teacher Expectations Defined, Conceptualized, dmabiized

In the 1960s and 1970s era of process-productnagdaacher expectations were
defined as teacher perceptions about studentpeaihce and aptitude and thereby
guantified and operationalized by test scores gh(Rosenthal & Jacobson, 1968;
Brophy & Good, 1970; Brophy, 1983). The procesp\fih of teaching led to the product
(output) of student achievement. Changing the rebesetting from a science laboratory

to a school classroom, and switching from lab aatsubjects to research participants as
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teachers and students undoubtedly left a clinesitiue. Bandura (2001) states this early
psychological theorizing of expectancy was “foundadehavioristic principles,
centered on an input-output model... human behavas shaped and controlled
automatically and mechanically by environmentahsti” (p. 2).

This behavioral paradigm centered more specifiaatlyhe concept of self-
fulfilling prophecy, the driving force behind thisitial research on teacher expectations.
Surprisingly, this concept was first coined andrkd by the sociologist, Robert K.
Merton, in 1948. Merton drew from “the dean of Aimsan sociologists, W. I. Thomas’s
theorem basic to the social sciences stating thaten define situations as real, they are
real in their consequences™ (Merton, 1948, p. 198 self-fulfilling prophecy is “a
falsedefinition of the situation evoking a new behayiwhich makes the original false
conception comé&ue’ (Merton, 1948, p. 195, italics in original). Mert also constructed
the model through which this self-fulfilling proptyemanifests: first the beliefs about a
situation, then the behaviors that bring aboutrdiocning response, and then the
confirming response itself. The hypothesis thatheaexpectations can function as self-
fulfilling prophecies was the ignition behind thstial stage of research on expectancy
effects (Brophy, 1998).

Demonstrating the Expectancy Effect in the Clagsroo

Twenty years later, the existence of Merton’s cphoé self-fulfilling prophecy
was tested in the classroom by the iconic and owatsialPygmalion in the Classroom
study by Robert Rosenthal and Lenore Jacobson J196& principal-teacher
collaboration was the first empirical test speaeilig set up to examine if this self-

fulfilling prophecy truly exists in schools, rathisan in laboratory settings. With an
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advanced research design for its time, this stualy asrandomized experiment in a
natural setting (school). Modeled after experimgmigormed with animals in and
outside of laboratorie®ygmalion in the Classrooshallenged the possibility that the
experimenter expectancy effegists in the classroom.

When the experimenter sees what he expects tthiees theexperimenter
expectancy effedte unconscious experimenter biasnd also called thiaterpersonal
expectancy effe¢Rosenthal & Jacobson, 1968; Brophy & Good, 1987341 Rosenthal,
1997; Babad, 1998). “The unintentional expectatibias...teachers...bring to
the...classrooms — can wield significant influencearatfividuals” (Rosenthal, 1997, p.
1). Rosenthal and Jacobson wondered “about thefelieated in schools — teachers,
when they are told a child is educable but slowedeng but disadvantaged” (Rosenthal
& Jacobson, 1968, p. 44). Was the expectancy eftgaiay in the classroom?

Experimental Study: Pygmalion in the Classroom

To find out the answer to their question, Rosendimal Jacobson (1968) tested the
hypothesis that in any random classroom, a coroel&xists between teachers’
expectations and their students’ achievement. Hesigned the Oak School Experiment
“specifically to test the proposition that withirgaven classroom those children from
whom the teacher expected greater intellectual grevould show such greater growth”
(Rosenthal and Jacobson, 1968, p. 61), and coappasing themes and findings of their
day, where “children defined as disadvantaged gpeated by their teachers to be unable
to learn” (p. 53). Because of this deficit-modehking so embedded in the culture of
this school (and arguably in many schools thenrawd), their study aimed at

demonstrating the concept of self-fulfilling proglydor growth.Pygmalion in the
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Classroonsoughtevidence for whether or not a teacher’s expectatibigh, in this case)
made any difference in either the teacher’s evalnaif her students or in their actual
performance. Rosenthal and Jacobson wanted ty vehniéther a teachers’ high
expectations of students’ academic performancealigtied to the students performing
better academically.

Setting the Stage

At the low-class community “Oak School,” twenty pent of the elementary
students were chosen from a table of random nuntbdrs the test group. To establish
this group, Rosenthal and Jacobson pretested @ileaftudents at “Oak School” with the
(fictitious) “Harvard Test of Inflected AcquisitionQ test at the end of the summer of
1964. Entirely unrelated to the actual test scdresfop 20 percent scorers were
randomly chosen for this experiment and their nawm® distributed to their new
teachers. Eighteen teachers and their classroomessitedied: one teacher from grade
levels first through sixth grade, and one teach#éiese grade levels from the three
tracks, fast, medium, and slow. (Rosenthal notatistudents at “Oak School” were
grouped and tracked like this, according to abbi#ged on reading performance, with a
disproportionate number of Mexican students andesits from low-income families in
the low group.)

At the beginning of that school year, each of tighteen teachers was given a list
of names (ranging from one to nine students) otthklren in her class who were
“special” because of their alleged academic paaénfhe researchers told teachers “as a

point of interest” that they haatademic spurteramongst their students who were ready



30

to academically bloom; all based on the IQ teségiand scored independently by
Rosenthal and Jacobson (1968, p. 66).

Teachers were not allowed to discuss this phenomeiith any of their students
(including those labeled asademic spurtejsor with theacademic spurtergarents.
Because these students were chosen completelydaima what is most fascinating
about this study is that “(t)he difference betw#®nchildren earmarked for intellectual
growth and the undesignated control children wakémmind of the teacher” (p. 70). It
was up to the teachers to implement the “programteflectual change” that this
experiment set out to test.

Findings

Eight months later, at the end of that academic, \R@senthal and Jacobson
came back and re-tested all the students with ticéifous 1Q test. Those labeled as the
intelligentacademic spurteracross the school as a whole, showed a significgreater
increase in the new IQ re-tests than the othedimlin the control group, who were not
singled out for the teachers’ attention. Some sitgléQ scores revealed a growth of
four grade levels. The study revealed an overédcekize of .15 (correlation between the
experimental manipulation and the 1Q outcomes)amnédverage IQ difference of four
points between the high expectancy students ancbthieol students (Rosenthal &
Jacobsen, 1968; Jussim et al., 1998). The teauleesalso asked to rate students on
variables related to intellectual curiosity, persloend social adjustment, and need for
social approval. The average children who were etegeto bloom intellectually were

rated by teachers as more intellectually curioappler, and in less need for social
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approval. Rosenthal and Jacobson came back aedtegiall the students two years later
to test reliability of their findings.

Historical Impact

This study “created an intense storm, which stMarberates in educational
circles, and opened a vast research domain focosingacher expectancies” (Babad,
1998, p. 184). Theygmalionstudy demonstrated the existence of self-fuliglin
prophecy in the positive direction in the classra®tting. This was evidenced by the
differentiation of the teachers’ expectations (anldlsequent preferential treatment and
instruction) regarding the intellectual performant¢hese allegedly ‘special’ children,
which actually led to measurable changes in theladtual performance of these
students selected completely at random withoutral@ion to their actual test results.

Yet even more shocking was the discovery thatehelters unfavorably judged
the students not expected to make gains in the{tH@se students in the control group)
(Rosenthal & Jacobson, 1968; Rosenthal, 1997). [€diso the classification of the
negative implication of self-fulfilling propheciethe “Golem” effect where the teacher’s
negative expectations may actually harm low achligeaad minimize their performance
below their intellectual potential (Rosenthal & dasen, 1968; Babad, Inbar, &
Rosenthal, 1982; Rosenthal, 1997; Babad, 1998)iexcthis study only manipulated
positiveexpectations, it did not even approach the enaigaestion of the effects of
negative expectations (Jussim et al., 1998). “Apptly there were hazards to
unpredicted intellectual growth” (Rosenthal, 199710). Nonetheless, these “hazards”

carry devastating effects, and @@elemeffect still exists today.
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Oak School Experiment and the subsequent b@pginalion in the Classroom:
Teacher Expectation and Pupils’ Intellectual Deystent have indelibly left their
marks on educational psychology, the researchamhtr expectations, and education as
a whole. This study brought to light the need farenempirical evidence of the equality
of educational opportunities syrongly demonstratinthat teacher expectations had a
self-fulfilling expectancy effect on students’ iigence, and by showing the existence of
teachers’ differential behavior associated witthragd low expectations. For decades
now, the ternPygmalion effecis widely used synonymously with self-fulfilling
prophecy in the positive direction, demonstratimg importance of this experiment and
book.

This study fit Merton’s model from 1948 perfectliyrow the self-fulfilling
prophecy comes to fruition: first the beliefs abautituation (teachers were told some of
their students were particularly bright, a falspentation rendered through the use of
psychological tests), then the behaviors that baingut a confirming response (teachers
change their behavior to better support these etdliggacademically talented students),
and then the confirming response itself (some e$¢hparticular students’ achievement
scores rose).

Criticism

Unfortunately this study became highly controvedrarad heavily criticized
conceptually, theoretically, methodologically, astdtistically. The data from this study
was highly doubted when inspection of the testltedly grade level revealed the
significant intellectual gains found only in fihd second grades (Elashoff & Snow,

1971). Elashoff and Snow (1971) questioned teagkgectations’ impact on student 1Q,
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whereas their impact on achievement they saw ae probably. When Rosenthal and
Jacobson re-tested two years later, the resultsatidhow long-term evidence of this
experimental manipulation, other than the studeshits were in fifth grade during the
year of the experiment (Elashoff & Snow, 1971, itedcby Weinstein, 2002). The
validity of the IQ test was also scrutinized, addnanistration of the same test was
guestioned (see Thorndike, 1968; Jensen, 196%&fa& Snow, 1971).

Heavy criticism fell on Rosenthal and other reskears who set out to replicate
this study to find further evidence thatlucedteaching expectations influence student
academic performance. When these replication exgeitis never recreated similar
achievement gains in any students, Brophy (198B}ely credited this inability for
replication to the teachers’ newly gained awareonésghony information” brought on
by thePygmalionstudy, rendering the replication experiments tesslible (p. 632).

Babad (1978) defends the harsh criticism this stedgived when he said “this
study may or may not have been premature and averglezed, but the intensity and
emotional tone of the attacks was grossly exagegeyatdicating, in my opinion, some
underlying problems and biases on the part of pdgdist” (p. 388). Yet in the same
review, Babad also wittingly sheds light on thedide of the teacher expectancy effect
and self-fulfilling prophecy when expectations aegative (the Golem effect, as
described earlier). Clearly the existence of theeetancy effect has been demonstrated
for those students slated to intellectually bloame tb implanted positive expectations.
But everyday influences work in the opposite di@ttwhere “people are
underestimated and performing below potential dugegative expectancies,

preconceived notions, and stereotypes” (Babad, ,J27388).
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Thus far, the case has been made that expectatigeseral, and teacher
expectations in particular, are educationally rafevin spite of later criticism, the
Pygmalionstudy elucidated the impact teacher expectatianshave on student
achievement. | highlight this study because it sems the benchmark study of teacher
expectancy effects and continues to be ubiquitotisiy.

Inspiring Further Research

To assimilate the influential magnitude of selffilling prophecies, Rosenthal
and Rubin (1978) developed and ran a meta-analySi$5 experimental studies on self-
fulfilling prophecies, which they also referredrtow asinterpersonalexpectancy effect.
Similar to experimenter effect explained earliethvithePygmalionstudy,interpersonal
expectancy effect looked at how the expectatiois Ineteachers, therapists, and
employers for their students, clients, and workeight also come to serve as
interpersonal self-fulfilling prophecies (Rosent&aRubin, 1978). These studies under
analysis were performed across multiple settingsieslaboratory and some “everyday
life situations” (p. 377), including schools anetapist offices.

They categorized these studies under eight donediresearch, such as studies
on effects of sensory restriction under the donodilaboratory interviews; latency of
word association under the domain of reaction tiamet IQ test scores, verbal
conditioning under that domain of learning andigb{Rosenthal & Rubin, 1978). They
found that expectancy effect had significant ef@ees of in 39 percent of the 345
studies, and significant effect sizes in 29 percénie thirty-four studies specifically
under the learning and ability domain. Of theserleg and ability studies, the five most

significant studies had large effect sizes: leayrand ability (d = .54), perception (d =
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.55), psychophysical judgments (d = 1.05), andyslagy situations (d = .88). (As per
Fields (2014), the effect size is a standardizedsuee of the magnitude of observed
effects, as measured by the difference betweemé#ans of the two comparison group
divided by the within-group standard deviation.)

They concluded that after examining the resulthese 345 studies of
interpersonal self-fulfilling prophecies, some cleanclusions emerged. “The reality of
this phenomenon is beyond doubt and the mean afifais not trivial... the estimated
grand mean effect size over eight different aréassearch was 0.70” (Rosenthal &
Rubin, 1978, p. 385).

Yet with only about one-third of these studies gsstully showing the existence
of self-fulfilling prophecy, critics claimed the phomenon did not exist; while
proponents took the glass-half-full stance claintimg was evidence of self-fulfilling
prophecy because, if only chance differences wecaroing, replications would only
succeed about 5 percent of the time (Jussim €t388). All the while, this study served
as the development of the meta-analysis statiggcanique, which is now widely used
to summarize the results of multiply studies (Réisen& Rubin, 1978; Harris &
Rosenthal, 1985).

Because of the heavy reliance on experimenter mkatipn toinduce
differentiated expectations (like Pygmalionstudy and those trying to replicate it),
Dusek (1975) urged the differentiation to be madthe research, betwebras effects
andexpectancyffects Bias effects are the self-fulfilling prophecyetfs of induced
expectations, or biases, stemming friaiseinformation; conversely, expectancy effects

are effects on student-teacher interactions artkestuachievement resultimgturally
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from the expectations teacher form organically framserving and interacting with their
students (Dusek, 1975). In the classroom settingeR (1975) concluded that there was
much more widespread evidence suggesting expectdfenys in the ordinary classroom
rather than bias expectancy induced by an expetiriiis next strand of research
followed Dusek’s advice and looked at naturallywdng expectations and their effects
in the classroom. This distinction between fal§etyned and naturally formed
expectations was an important turning point ingkpectation research (Jussim et al.,
1998).

Need For a New Paradigm

Similar to the criticism of th®ygmalionstudy’s overgeneralization of the
expectancy effect, this extensive reseatemonstratinghe existence of this effect came
under fire for its repetitiveness and overenthusi&s proof. The prolific amount of
research that had surfaced was criticized for b#ingted to statistical procedures” and
thereby “inadequately represents a body of resdargiacing undue emphasis on the
mere existence of the expectancy effect, to thargmp exclusion of its meaning and
significance... in the absence of theoretical stateésying together research explaining
the phenomenon” (Adair, 1978, p. 386).

Such overreliance on experimental and correlatishalies also tarnished this
prolific amount of research with the absence oépehdent measures of teacher
expectations because teachers were “simply asstovatbpt the expectation-inducing
information provided by the experimenter” (MitmanS%aow, 1985, p. 115). This body of

work did not capture thesbcial process that education is because it reduced it to
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variations in 1Q scores, which “merely give indicas of potential, not of process” (Rist,
1970, p. 417, italics in original).

It was time for the next strand of research and@adure from the quantitative
process-product model of research that narrowlinddfteacher expectations as
perceptions about students’ performance and agtiingpersonally operationalized by
students’ test scores or 1Q. This next strand £faech took place concurrently with its
process-product model just described, but theetgrapproach, and application differed
greatly. It was time to move away from the backdobthe laboratory and into the more
ecologically valid context of the classroom, whexgectancy effects could be tested for
in the natural expectations of a teacher instead experimentally induced expectations
of teachers (Brophy, 1983; Dusek, 1975; Weinst2002).

Summary of the Need for Proof: Process-Product Mode

In summary, this first phase of expectation redefwcused omlemonstratinghe
existence of the teacher expectancy effect thrauglocess-product model (Figure 1).
The process of teaching led to a change in theystaaf student achievement, thereby
demonstrating expectancy effects. Teacher expentatvere defined as teacher
perceptions about students’ performance and agtitad thereby quantified and
operationalized by test scores. This initial resle@an teacher expectations centered more
specifically on the concept of self-fulfilling prbpcy, “afalsedefinition of the situation
evoking a new behavior, which makes the origineeg@onception comieue” (Merton,
1948, p. 195, italics in original). This extensresearctdemonstratinghe existence of
teacher expectancy effect came under fire forepetitiveness and overenthusiasm for

proof. The prolific amount of quantitative studmgergeneralized teacher expectancy
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effects, and the next wave of research aimed &trigaleeper into the reasons behind

teacher expectancy effects.

Process: Product:
. Student performance reflects
Teacher expectations _ tedcher expectationt,

of student performance

o i as measured by student’s
shaped their instruction

test scores or IQ

Figure 3. Graphic representation of Phase 1: The proceshiptonodel of teacher
expectancy effects theory.

In this research moddkacher expectationsvere defined as teacher perceptions
about students’ performance and aptitude, and llgeyeantified and operationalized by
test scores (Rosenthal & Jacobson, 1968; Brophy&d31970; Brophy, 1983).

Teacher Expectation Research - Phase Two

With the existence of teacher expectancy effe@rbledemonstrated, a new path
in research set out to fill in the holes left empythe empirically driven research on
self-fulfilling prophecy. Echoing the criticism &ygmalionstudy and the process-
product approach to expectancy research, thispteage held teacher behavior in their
classroom setting as their main focus (Brophy & Gd®70, 1974).

Overview of Expectancy Mediation

Researchers now explored the concept of expectaedyation—how a teacher
actuallycommunicatebler expectations—Ilooking for the intervening preess
“indicative of the behavioral mechanisms involvelden teacher expectations function as

self-fulfilling prophecies” (Brophy & Good, 1970, B65). This strand of research is



39

centered on looking for data on tt@usalmechanisms at work with teacher expectation
effects, which was merely mentioned in Rosenthdla@hers’ work (Brophy, 1983).

Brushing the surface and without investigating edaennection, Rosenthal and
Jacobson’®ygmalionstudy (1968) documented how teachers differerdtititeir
behavior based on expectations in four areas: spmtonal climate (smiling,
friendliness, for example), input (actual distan€éhe student’s seat from the teacher,
time given to complete problems, and assignmefereéifitiation), output (calling on
students, accuracy and length of feedback, waé fon students’ response to the
teacher’s question), and affective feedback (amotiatiticism or encouragement, pity
or anger directed at perceived low performers). gy it was time to conceptualize the
behaviors that communicate the expectancy eff@wed & Brophy, 1970).

Teacher Expectations Defined, Conceptualized, dmabiized

This conceptualization began when Brophy and Ga@htified teachers’
behavioral analysis in 1970, igniting a long-lagtimave of research. Teacher expectation
was still defined as the teacher’s perceptionudent performance, but this next phase
of research explored the actual process of hovetheher expectation communication
might work in a classroom in six steps. Includethis process of expectancy mediation,
teacher’s differential treatment, varying learniimge, and overall inconsistent behavior
on the part of the teacher communicated such pgooep Their seminal paper entitled
Teachers’ Communication of Differential Expectasidar Children’s Classroom
Performance: Some Behavioral Datal so by providing the research field with an
explicit observational tool that elucidated andmjifeed self-fulfilling prophecies “as

outcomes of observable sequences of behavior” (Bré&wGood, 1970, p. 365).
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Researchers, teacher educators, and administcatold now study and actually
code the dyadic interactions between classrooninéa@nd each individual student.
Their initial study and use of the observational twas the first naturalistic study of
teacher interaction with high- and low-achievingd&ntsn the classroom, following
Rosenthal and Jacobsen’s (19B8gmalion in the Classroo&ood, 1987).

Good and Brophy’s (197@¢acher-child dyadic interactionsodel provided a
coding system of six steps for how the teacher &gtien communication process might
work in a classroom. This model for observationatkvaddressed all dyadic contacts
between the teacher and the individual studentreFbee, the teacher-child dyad became
the unit of analysis, rather than the whole clasa group, making this observational tool
especially sensitive to and precise for the studyoommunication of differential teacher
expectations. Good and Brophy firmly believed theayvational system had to analyze
the teacher-student interaction in order to caphedrue behavioral mediation of teacher
expectancy effect, because “teachers do treatrehildifferently” (p. 132).

Outlined here by Good and Brophy (1970), tikecher-child dyadic interactions
offered a model for how the teacher expectationmanication process might work in a
classroom in six steps. First, (a) the teacher sadifferential expectations for student
performance; (b) The teacher then begins to tigéatren differently in accordance with
differential expectations; (c) The children respadiifterentially to the teacher because
they are being treated differently; (d) In respogdio the teacher, each child tends to
exhibit behavior which complements and reinforéesteacher’s particular expectations
of the child; (e) As a result, the general acadgmeiformance of some children will be

enhanced while that of others will be depresseth shanges being in the direction of
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teacher expectations; (f) These effects will shgwruthe achievement tests given at the
end of the year, providing support for the "selfifiing prophecy" notion (p. 365-366).

Greatly influential to this field of research, timew research tool could quantify
components of the expectancy effect from more mgraonal stance in that the teacher
behavior communicating expectancy effects was nredsather than the product of a
test score. The impact on students as individuaswow taken into consideration, an
element largely ignored in previous research modéils tool also brought to light the
behavior evidence of expectancy effect in the neaaogically valid context of the
classroom, where expectancy effects could nowdteddor in the naturally-occurring
expectations of a teacher, instead of in the erpartally-induced expectations of
teachers as before (Brophy & Good, 1970, 1974; Byph985; Weinstein, 2002).

With its six steps, Good and Brophy’'s (197€cher-child dyadic interactions
model further outlined and more explicitly detaildérton’s (1948) original model of
how the self-fulfilling prophecy manifests. Firtlie teacher forms differential
expectations for student performance, then thahrareats students differently in
accordance with the teacher’s differential expemtat the students react differentially to
the teacher because the teacher is treating thiéenedhtly, then in response to the
teacher, each student tends to behave in waysdhgtliment and reinforce the teacher’s
specific expectation for the student. This resulthe general academic performance of
certain students being enhanced, while that ofrattuglents will be lowered, with
changes aligning with the direction of teacher exggons. These expectancy effects will
show up in the achievement tests given at the étlteaschool year, thereby supporting

the concept of self-fulfilling prophecy.
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Experimental Study

Using classroom interaction analysis and their teacher-child dyadic
interactionsmodel (Good & Brophy, 1970) as their observatimstiument, Brophy and
Good (1970) observed the dyadic interactions betvetgdents and teachers in four first
grade classrooms, in a small Texas school diss#eting rural and lower-class
population, as well as a large military base neaflmg ethnic composition was
representative of the general population of tha anéh 75% Anglo-American, 15%
Mexican-American, and 10% Afro-American. More sfieaily, Brophy and Good
observed the dyadic interactions targeting théngjkest and six lowest students, both
boys and girls, as rank-ordered by their teacheoraling to “achievement... vague
instructions to encourage the teachers to use @xnglibjective criteria in making their
judgments” (p. 366).

This initial study focused on the second step eirtmodel, where “given
differential teacher expectations, how are theyrmamcated to the children in ways that
would tend to cause the children to produce recgdrbehavior?” (p. 366). Teachers
were not told their behavior was being observestead that the study was focused on
the classroom behavior of the children at diffelemels of achievement.

Findings

Using their observation instrument, they were ableode and analyze the
sequence of interaction patterns, discerning betwescher-initiated and student-
initiated behaviors, in addition to capturing thietent types of teacher behavior
(Brophy & Good, 1970). Examples of the studentfeadnteractions that communicated

the teachers’ performance expectations were vasaich as number of direct



43

guestions, number of times the teacher called wiesits, how often the student answers
open questions/number of times child raises haamatgntage of correct answers followed
by teacher praise, percentage of wrong answeaAetl by teacher repetition or
rephrasing of the question, and percentage of asgwerrect or incorrect) not followed
by any feedback from teacher (p. 371).

After statistically controlling for student-initietl behavioral differences, Brophy
and Good found that “teachers systematically disiciate in favor of the highs over the
lows in demanding and reinforcing quality perforro@h(p. 373). Highs received more
specific feedback, especially with incorrect ansyarhile the lows’ incorrect answers
were often ignored or the teacher gave the ansmealled on another student. All four
teachers showed behavior that demonstrated theifigvaf the highs over the lows, but
they ranged in their degree of differential treatevith one teacher on either ends of
the spectrum. Gender differences appeared, thougitated to performance expectations
and more to the boys’ disruptive behavior.

Aware of the limitation of a small sample size, @@ point of great interest is
that this study evidenced that the achievementdedehe classes were in fact related to
the teachers’ original performance expectationss $atisfied the quality control issue
brought up by the criticism of the process-produgiectancy research and their lack of
independent measures of teacher expectations (Mi&@now, 1985).

Brophy and Good’s data confirmed their hypothdsé teachers’ expectations
function as self-fulfilling prophecies, as conveywsdtheir intervening behavioral
mechanisms. Their data demonstrated more spedtjfiba second step of Brophy and

Good’s model, claiming teachers’ behavior commumeidaheir differential performance



44

expectations of the individual students in ways tinauld encourage the students to
respond and behave in ways that confirm teachezatapons. Their work expanded
upon Rosenthal and Jacobsen’s (1968) neutral adkdgement of behavioral mediation
of differential teacher expectations through a mexglicit interpretation and
conceptualization of expectancy mediation and comaation through teacher’s
behavior.

Expectancy Mediation Study on Social Culture ofgStaom

Interestingly, that same year Good and Brophy (1@R@nged the research
paradigm with theiteacher-child dyadic interaction®r. Rist examined the teacher
expectancy effect from an anthropological perspecWery clearly Dr. Rist wanted to
explore how the communication of teachers’ difféla@rexpectations reinforces the class
structure of society (Rist, 1970). His two and dwadf-year longitudinal study observed
and followed a group of thirty African-American dents from their Kindergarten year
through their second grade year, exploring theepadgtof teacher expectation and
mediating behavior that emerged from the very b@gom of those students’ first year in
the school system, and followed them into eachesyeent classroom. Alongside the
expectations of performance was “a mutually acakptetification system delineating
those doing well from those doing poorly” wherectear’s expectations of potential
academic performance “relates to the social stttise student” (p. 413).

Rist (1970) argued that as students of color maékieligh the school system,
each year their new teacher greeted them not asdodl students but as group of
students already stigmatized by previous yeargeddee interactional patterns, widening

the gap of academic achievement and content eachMeis perpetually diminishing
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record of academic performance due to the casteslfktem of school automatically
sealed the fate of this group of African-Americ&ndents. In each subsequent year of
schooling, the teacher automatically used this nishied academic performance record
as the basis of classroom grouping, rather thargusibjectively interpreted data.

In other words, the student’s socioeconomic stpaved the way for long-term
predictive effect of teacher expectations on sttgl@tademic performance. The
students’ seating arrangement was determined lxyltng middle, or upper class status,
and this leveling predicted their quality of eduaat Middle and upper class students
received higher quality and quantity of educatiegibning in Kindergarten, while their
lower class peers received lower quality and lesstity of education. The achievement
gap was literally mapped out by the seating arrarage from the eighth day of
Kindergarten, and continued to widen with everyostlyear as this seating arrangement
was replicated.

Methodologically, this study was very progressind anique in that Rist, a white
male, specifically chose the atypical format obaditudinal study to better capture the
“complexities of the interaction processes whichle® over time” within classrooms,
processes that cannot be captured with shortelitieseand narrower perspective (Rist,
1970, p. 416). Rist also deliberately applied ditptave method of analysis to better
capture the essence of education as the sociassabat it is, rather than reducing
education to “variations in 1Q scores over a penbtdme” (p. 417). The ghetto school
where this study took place was typical of urbaackineighborhoods, had all-black
teachers, and Rist felt strongly about using aitodgal study as his research method

for this particular setting because it would insed&is chances of gaining deeper insight



46

into the “mechanisms of adaptation utilized by klgouth to what appears to be a
basically white, middle-class, value-oriented ingidn” (p. 417).
Findings

In the few days leading up to the first day of Kenglarten, the teacher, a middle
class and well-educated woman, was only provided aviimited amount of information
on her incoming students. Oddly enough, the sowtagormation were only related to
students’ financial status and whether or not tege on welfare, students’ medical
information, and structure of students’ familiesstR1970). No information relating to
the academic potential of the incoming students gigen to the teacher. Shockingly, by
only the eighth day of Kindergarten, Rist obseraeskating arrangement of three tables,
appearing to be solely based on the income, simkeeducation of the family, profiled
with descriptive variables by Rist such as “fansilen welfare, families with both parents
employed, father who went to college, families vatith parents present, and families
with six or more children” (p. 421).

The teacher even called her students at Tablest [#arners,” and students at the
other two tables she described as having “no id@#at was going on in the classroom,
both odd labels considering she had no prior foknalvledge of students’ academic
potential or capacity for cognitive development”’422). Instead the teacher “made
evaluative judgments of the expected capacitigbeothildren to perform” in the first
two weeks of school based on social and economius{p. 422). For the remainder of
the entire school year, the classroom remainechargd according to the teacher’s
expectations of academic success or failure, whteidents at Table One received

obvious preferential treatment, had more contatit thie teacher, covered a larger
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amount of content material, and the students abtter two tables were ascribed lower
status and called “failures” by the teacher (p.)438udents from Table One ridiculed the
other students, and they continuously dominatedmssroom, the teacher’s attention,
and the content.

What started as a seating arrangement in kindergddased on the teacher’s
definition of success and failure surfaced aganhdintated first and second grade. Rist
observed this “caste phenomenon in which therealbaslutely no mobility upward”
where the “fast learners” fromable Ondan Kindergarten were those same students at
Table Ain first and at th&@igerstable insecond grade (Rist, 1970). Because the students
at Table One disproportionately received more urtsion and content than the other
students deemed as failures, those students atitbetables could not demonstrate
readiness when entering first grade, thereby pegpeg the seating arrangements
metaphorically, academically, and literally. Thasedents seated at Tables 2 and 3 in
Kindergarten who were “failures,” went on to siffatble B andC in first grade, and then
at theClownstable in second grade. This pattern of groupingdmyal economic factors
occurring at each grade level demonstrates arutistial reinforcement of self-fulfilling
prophecy.

Need for a New Paradigm

Rosenthal and Jacobsen’s (1968) acknowledgemdrgthadvioral mediation of
differential teacher expectations was extendedimpBy and Good’s (1970, 1974) more
explicit interpretation and conceptualization opegtancy mediation and communication
through teacher’s behavior. Research like Rist?& () during this phase also led to the

acknowledgement of school’s institutional reinformnt of such self-fulfilling prophecy.
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Yet unfortunately during this research period,dhalitative case studies with an
anthropological perspective were seldom given thdibility they deserved as evidence
of the self-fulfilling prophecy of teacher expeatgreffects (Weinstein, 2002). Studies
that captured this institutionalization of race aoadial class differences were not
incorporated into the increasing amount of researcteacher expectancy effects at this
time.

Instead the focus of the next wave of researchnebeid upon Brophy and Good’s
work on depicting teacher behavior that communitategectancy effects, to isolate
precisely those teacher behaviors that mediatedatapcy effects. Such precision,
therefore, was a return to the heavily quantitasipproach in search of empirically
aggregate findings on teacher behavior (Harris &d®thal, 1985).

Summary of Expectancy Mediation

To summarize, expectancy mediation research deselapnodel to better
explain how the process of teacher expectationdbearommunicated to students in the
natural setting of the classroom. Similar to thecpss-product research demonstrating
the existence of teacher expectancy effects, #dusrgl phase of research also looked at
the effects of teacher expectations as measurstudgnts’ test scores. But this
expectancy mediation research included a new Mariah actual model to explain how
teacher expectations can be conveyed directlyragticectly to students, and create self-
fulfilling expectancy effects. The process of hdustexpectancy mediation unfolds from
start to finish in Brophy and Good'’s six stepsaka researchers to look more deeply in
the underpinnings of teacher expectations and ihiéirence in the classroom and on

student achievement (Figure 2).



Teacher
expectations
of student
performance
shaped their
instructional
behaviors.

Figure 4.

As evidenced by the following steps:

1. Teacher forms differential expectations for
student performance;

2. Teacher begins to treat children differently
in accordance with differential expectations;

3. Students respond differentially to the
teacher because they are being treated
differently:

4. In response to teacher, student tends to
exhibit behaviors that complement and
reinforce teacher’s particular expectations
of the child;

5. As a result, the general academic
performance of some children will be
enhanced while that of others will be
depressed, with changes being in the
direction of teacher expectations;

6. These effects will show up in the
achievement tests given at the end of the
year, providing support for the "self-fulfilling
prophecy" notion (Brophy & Good, 1970).
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s

Student
achievement
measured
by students’ test
scores.

Theory.

Graphic representation of Phase 2: Expectancy aiedi Model and

In this research moddkacher expectationsvere defined as teacher perceptions

about students’ performance and aptitude. Butigwrtiodel, an additional variable was

included: the actual process to explain how expegtanediation unfolds from start to

finish, through Brophy and Good’s six steps. Stusldest scores were still used to

further measure teacher expectancy effects.

Teacher Expectation Research - Phase Three

Brophy and Good’s seminal work and their neacher-child dyadic interactions

model (Good & Brophy, 1970) for observations pioéfly impacted teacher education,

social sciences, and the growing research on teagipectation effects (Brophy & Good,

1974; West & Anderson, 1976; Braun, 1967; Good,7)98heir model of the

expectancy mediation process and their observ&@gave researchers and teacher
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educations six components of the process of teaotperctancy to better understand and
explore. With such articulation of each aspect caopous research. By the time
Brophy compiled an extensive review of teacher etgi®n research in 1983, over 100
studies had been conducted, demonstrating withdotat that teacher expectations can
have a self-fulfilling prophetic effect.

Overview of the Need for an Inclusive Paradigm

At this third stage of research, few could deny tha teacher expects a certain
behavioral pattern or level of achievement frontualent, these expectations can lead to
the teacher’s treatment of that student in waysdlearly echo the expectations, thereby
increasing the chances that the behavior and/et thachievement will become a
reality (Brophy, 1998). Yet the overarching messiage the aggregate findings was that
the actual magnitude of teacher expectancy eftacstudent achievement, with
student’s prior achievement levels adjusted fors vedatively small on average, only
making a 5-10% difference in student achievemetdarae measures (Brophy & Good,
1974; Brophy, 1983, 1985; Rosenthal, 1989; Weins@002). Though still practically
and statistically significant of an overall findirthis 5-10% difference paled in
comparison to the difference in student achievernatdtome researchers had sought
after for all these years. Therefore, follow-updéts had to clarify and characterize
teacher expectancy effects further.

Teacher Behavior Conceptualized Further

With the conceptualization of the process of teaelipectancy effects delineated
in Good and Brophy’s model (1970), researchershtes, teacher educators,

administrators, scientists, and audiences fromrdiblels had exposure to the underlying
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layers of expectations. With each of the six stdfgheteacher-child dyadic interactions
process clarified, researchers could now examireg whas previously considered
elusive. Through the use of this more inclusive et@d expectancy mediation, each step
of the expectancy process could be detailed, obdeand further explained. Brophy and
Good (1970) took their own advice they offered bisck970, when they recommended
“(a)dditional indexes of the ways in which teachdiscriminate in their classroom
behavior are also needed to add to our understauditne processes involve and to
increase the effectiveness of teacher educatiorciasdroom intervention in preventing
or reducing the problem” (p. 374).

These researchers reviewed decades of mediatidiestand the prolific amount
of research on the exploration of teacher expegtaffects and its mediation through
teacher behavior (Brophy, 1983, 1985; Good, 198Bi#¢y cite over one hundred studies
that have either explored each of the six underpgstep of the expectancy process as
outlined by thaeacher-child dyadic interactionsr the multitude of variables found in
the contexts of teachers, students, and classrooms.

From this extensive meta-analysis and aggregatelthfys, researchers honed in
on step 1 of the of theacher-child dyadic interactiorgrocess, and concluded that
inservice teachers typically developed accurateetgions about their students when
their main source of information is school recottierefore, teachers’ predictions about
student achievement are typically quite correctc{esl by Brophy, 1983; Brophy &
Good, 1974). This claim was also well supporteddbge and Coladarci (1989), and

Sudkamp et al. (2012).
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That said, it is still unsettling to know that infieation about students’ test
performance, track or group placement, classroamdwect, physical appearance, race,
socioeconomic status, ethnicity, gender, speectactaistics, and special education
labels influence teachers’ expectation formatioroy, 1983; Brophy & Good, 1974;
Dusek & Joseph, 1983; Braun, 1976; and otherstag by Good, 1987).

This intense review of the mediation research &rrtoomed in on Step 2 of the
“Brophy-Good model,” allowing for further delineati of exactlyhowteachers behave
differently towards various students based on tlegady-formed differential
expectations for student behavior and achievente@ood, 1987, p. 34). They identified
seventeen behaviors that indicate teachers’ diffexietreatment towards their high- and
low-expectancy students (Brophy, 1983, 1985; G488y). With numerous studies cited
under each of the 17 behaviors, examples includéztehtial treatment included
teachers giving less “wait time” for their low serds to answer; supplying low achievers
with the answers or calling on a different studatther than rephrasing or repeating the
guestion; seating high achievers closer to theneraand low achievers farther away;
demanding less from low achievers; providing lessiback to low achievers; interacting
more privately with low achievers and more publisigh high achievers (Brophy, 1983,
1985; Good, 1987).

Overall, this specification of such discrete bebawas of enormous significance
for teacher education (Weinstein, 2002). Especiallight of Brophy’s (1983) claim that
a teacher’s differential treatment of students gsoap or as a whole class may be more
widespread and a “more powerful mediator of sdlfithmg prophecy effect on student

achievement” than differential treatment of an wdiial student (p. 309).
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Further Research on Inclusive Paradigm

Additional meta-analysis of 136 studies (Harris &s@nthal, 1985) revealed
evidence for the mediating affect of climate (teshdemonstrated warmer behavior
towards their high-expectancy students, r = 0.8ipuyt (high-expectancy students were
taught more challenging material, r = 0.33), antbou(more opportunities for high-
expectancy students to respond to instruction alegtgpning, r = 0.20). Feedback
(providing more positive and differentiated perfamae information for the high-
expectancy students) was not a strong mediatoxpgatancy (r = 0.07).

Rosenthal (1989) constructed his own theory oftlediation of teacher
expectation effects, the Affect/Effort Theory. Tkheory states that a change in the level
of expectations held by a teacher for the intallacperformance of a student is translated
in a change in the affect shown by the teachertdweat student and, somewhat
independently, a change in the degree of efforttedéby the teacher in the teaching of
student (Rosenthal, 1989).

The Importance of Accuracy of Expectations

This stage of research also saw a critical examinatto the accuracy of a
teacher’s expectation. This accuracy rests in tineelation (not the causation) between
the expectations about a student or class andhbbavior or achievement, as long as the
teacher’s expectation did not cause the studestis\ior or achievement (Good, 1987,
Shavelson & Stern, 1981; Hoge & Coladarci, 1989nBray & Elliot, 1998). When
expectancy confirmation occurs because of the acgwf the teacher’s expectations, it
demonstrates the level of the teacher’s expertideadility to evaluate her students based

on evidence such as grades, test scores, ongaimgtive assessments, and knowledge
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of her students (Jussim, 1986; Jussim et al., 1=&)edimpression accuracyt
describes the extent to which teachers’ expectafanallel the students’ actual
characteristics or achievement (Jussim, 1986; dustal., 1998). In this case, the
accuracy of a teacher’s expectation is derived fitoerteacher’s strength of knowing her
students (Jussim, 1986).

Accuracy of a teacher’s expectation also signdiesasonable alternate
explanation to a self-fulfilling prophecy or bias @vidence that students actually confirm
teacher’s expectations. Jussim (1986) deschibedictive accuracys the extent to
which the teachers’ expectations predict but docaose student achievement. The
accuracy and thereby validity of teachers’ expéemtatof students’ academic
achievement is extremely important because of #% number of decisions teachers
make daily about their students based on theireanadperformance (Demaray & Elliot,
1998).

Expectancy confirmation also involves perceptuasbs and a teacher’s
awareness of them determines their accuracy. Wheacher’'s expectations lead to
perceptual biases, this means the teacher haprietied, remembered, and/or explained
student achievement and behavior in ways consistiéimther expectations; therefore,
perceptual biases imply that teacher expectaticeet@d a certain reality, similar to the
process of self-fulfilling prophecy (Jussim et 4B98). This subjective reality influences
teacher evaluations of student achievement; anatiportant reason accuracy plays an
important role when analyzing teacher expectations.

Given the important implications of teacher judgtnéme question of their

accuracy is critical. “Accurate assessment of sttglgperformance is a necessary
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condition for teachers to be able to adapt thaitructional practices, to make fair
placement decisions, and to support the developofeant appropriate academic self-
concept” (Sudkamp et al., 2012, p. 744). Teachetdan accurately assess their
students’ thinking, learning styles, strengths eedknesses have an overall stronger
knowledge of their students, which in turn impro¥es teacher’s instruction and student
learning (Carpenter et al., 1988).

This marks a turning point in this study becausg itnder this theoretical
framework of expectancy confirmation and accur&ay this study shifts from using
expectancy or prediction accuracy to judgment amurRecognizing the overarching
framework of teacher expectations, this study cimeseof teacher judgment as a cross-
sectional approach and look into expectations. Eptually when teachers predict their
students learning and performance, they are makjndgment of student learning and
therefore the accuracy of this task is a deterrgiféctor.

Summary of the Inclusive Model of Expectancy Meidiat

In summary, the first phase of expectation resefrciised ordemonstratinghe
existence of the teacher expectancy effect thr@auglocess-product model: the process
of teaching based on expectations, leading to theyct of student achievement (Figure
1). Good and Brophy’s (197@acher-child dyadic interactionaodel extended the
initial research on expectation, by providing aingdsystem of six steps outlining how
the expectancy mediation process might work irmassbom (Figure 2). Researchers then
extended this model of the expectancy mediatiorgs® by using a more inclusive
model to analyze the behavioral mechanisms involvieein teachers’ actions (passive

and active) communicate expectancy effects (Figur&hese “observable outcomes” of
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teacher behavior became an important variablednighcher expectation research,
because they were now seen as mediators of sélfiriglprophecies. In addition to
students’ test scores still quantified to measeaeter expectancy effects, teachers’
instructional practices and interactions with studen the classroom were now
measured. The accuracy of expectations also playashportant role in the expectancy
mediation process because the research now chbédubstis of teachers’ expectations

into question to reflect this important issue of@acy.

As evidenced by the following steps:

1. Teacher forms differential
expectations for student performance;

Accurate
expectation?
2. Teacher begins to treat children
differently in accordance with
differential expectations; d 17 measurable
/ 3. Students respond differentially to the behaviors conveying
teacher because they are being treated this differential
] differently; treatment.
Teacher expectations*
of student performance
shaped their instructional 4. In response to teacher, student tends
behaviors. to exhibit behaviors that complement Student
and reinforce teacher’s particular achievement
expectations of the child; ¢mmmm)  measured

by students’ test

5. As a result, the general academic
© scores.

performance of some children will be
enhanced while that of others will be
depressed, with changes being in the

direction of teacher expectations;

6. These effects will show up in the
achievement tests given at the end of the
year, providing support for the "self-
fulfilling prophecy" notion (Brophy &
Good, 1970).

Figure 5. Graphic representation of Phase 3: An Inclusivel®ddor Expectancy
Mediation.
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*In this research modeleacher expectationsvere defined as teacher perceptions about
students’ performance and aptitude. But this madel included the deliberate
examination of the six steps of the teacher-chyadic interactions process. Variables
like the teacher’s formation of differential expaabns, and teacher’s differential
behavior towards students were now measured. Thbservable outcomes” of teacher
behavior functioned as communicators of self-flifg prophecy. Students’ test scores
were still used to further measure teacher expegtafiects of the expectancy mediation
process.
Teacher Expectation Research - Phase Four

Along with the growing consensus that teacher etgpens can and usually do
influence teacher-student interactions as weltadent outcome, there was growing
recognition that the expectancy effects procesf igas much more complicated than
originally assumed (Brophy, 1983; Cooper & GoodB3;Dusek, 1975; Jussim, 1986).
The need for a new paradigm sprang from the neethie sense of the mystifying
variability in both the findings on expectancy etfeand on the mediating mechanisms,
especially considering their inconsistencies fréassroom to classroom, from grade

level to grade level.

Overview of the Era of Sociocognitive Constructs

No longer could teacher expectations and teachevibar be explained by
aggregate empirical findings. A socio-cognitivedietical approach was needed to better
explain the social, emotional, psychological, iletetiual terrain of education, and the
complexities involved with all of these interactsoi he research now needed to address
teacher beliefs and mindsets, how teachers coghjttermed expectations, how students
interpreted and responded to these expectatiodsyhat mix of interactions led to
certain expectancy effects.

Experiential aspects of the classroom such as ewgtional environments as

well as instructional environments now factorea itite mechanisms for teacher
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expectancy effects (Cooper, 1979; Harris & Rosdnft®85; Dweck, 1975; Rattan,
Good, & Dweck, 2012; Rubie-Davies, 2007, 2014).@rpand Good (1970, 1974) set
the stage for such work when they described theelation between how teacher
expectations can affect student achievement bogettl (teachers expose lower
expectancy students with less curricular matendl @ontent) and indirectly (students’
level of aspiration and motivation drop). But tltelgion of Sociocognitive theoretical
underpinnings gave more legitimacy to teachergebehnd to students’ awareness of
expectancy cues and effects. The elusive natureacher expectations needed this
Sociocognitive theoretical support to demystifyatsnplexity.

Teacher Expectations Defined, Conceptualized, dmabiized

Similarly progressive, in his introduction Aflvances in Research on Teaching:
Expectations in the Classroomrophy (1998) gave teacher expectations new petes)
to include the importance of time spent with studeHe redefined teacher expectations
to include the value of teacher’s experiences sfitidents, by stating, “(t)eacher
expectations are inferences that teachers make plesent and future academic
achievement and general classroom behavior of stsitig. ix). In this new era of
research on teacher expectation, a more diagreggbi®ach was taken to where
differentiated expectations were now the appropaid possibly beneficial approach to
meet individual students. Teachers formed diffeatet] expectations as the appropriate
way to meet individual student’s academic needalsg@and ideal learning activities
(Brophy, 1998).

Most of the research findings on expectancy effdating the 1970s concluded

that all differential behaviors were negative aadgerous due to the overriding goal of
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education at that time to have equal treatmenalfastudents (Babad, 1998). As research
improved and instructional approaches aimed mavartds teaching in heterogeneous
classrooms, the climate shifted towards differét@navior as recognized for its ability
to “promote educational equity, where some corvedtiifferentiality is legitimate and
even desirable” (Babad, 1998, p. 185). Teachera@apens seemed to almost be
subsumed and redefined within the construcftéctive teachinga shift still taking

place today. Similarly, mixed methodology was mwrdely used and accepted, to bring
to light the subtleties and intricacies of teaaguectations and how they play out in the
classrooms.

In this new era of research on the teacher expectahenomena, no longer was
it defined and conceptualized as self-fulfillingpphecy effects of teacher expectations,
as measured and manifested through student acheenelhese social cognitive
variables entered the research realm to address gbthe layers of complexity involved
in the formation, the functioning, and the effeatseacher expectations.

Implicit Theories

No longer were teacher expectations a definablstoact in isolation. Instead this
era of research, and arguably today’s, saw a reggaation of teacher expectations
through the specific differentiation and theoriaatbf social-cognitive variables, like
student motivation and effort (Dweck, 1986, 199Weok & Elliott, 1983; Wigfield &
Eccles, 2000), teacher efficacy and student sétfeefy (Bandura, 1977, 2001), and the
multitude of educational beliefs and perceptionsudlbearning and instruction (Pajares,
1992). Specifically relevant to this study, theiable of teachers’ mindset (see Dweck’s

extensive body of research in the References) maisded in the expectation research
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because it was obvious that teachers’ beliefs imjh@ar instruction and student
outcome.

Dweck (2006) scholarship most relevant to this gfieduses on people’s beliefs
that “include their mental representations of taeure and workings of the self, of their
relationships, and of their world” (2008, p. 39Ihesebasic beliefabout human nature
that people use to understand their world and tdegtiheir behaviors play an important
role in how well people function (Dweck, 2013). Mapecifically, implicit theories
pertain to the individual’'s basic belief that funtantal personal attributes, such as
intelligence, are believed to be either malleabléxed. Dweck’s implicit theories
describe those with amtity theory(a fixed mindset) and those with scremental
theory(a growth mindset). These mindsets have “profatorsequences on how people
function, how they relate to others, and what taelyieve” (Dweck, 2013, p. 43).

Components of Implicit Theories

Based on Dweck and colleagues’ four decades ofladip (see References),
the implicit theories apply a cognition, affectddmehavior model to demonstrate these
components and their resulting patterns (Dweck512%86, 1991, 2006, 2008, 2013,
2015; Dweck & Elliott, 1983; Dweck & Leggett, 198Blliott & Dweck, 1988; Dweck et
al., 1995; Hong et al., 1999). This social-cog@tapproach begins with the cognitive
component of holding either a fixed or growth mietdsones self-conception that
believes fundamental personal attributes, suchtaligence, are either fixed or
malleable, respectively. Rippling out from heres Hehavioral component is the resulting
pattern of response due to ones self-conceptianfiged or growth mindset. Ones

behavior shows patterns of maladaptive and helpésgsonses due to having a fixed
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mindset; or ones behavior shows patterns of adaptmastery-oriented responses due to
having a growth mindset. The ripple effect contsmuéth the affective component.
Embracing challenges, finding opportunity in theef@f setbacks, and establishing
learning goals characterize those with a growthdset. While the avoidance of
challenges, defensiveness in the face of setbadaue of a fear of appearing ignorant,
and the pursuit of performance goals charactererson with a fixed mindset.

Cognition component: mindset. A teacher’'s mindset is her/his basic belief about
human attributes, including intelligence and aiesit(Dweck, 1975, 1986, 1991, 2006,
2008, 2013, 2015; Dweck & Elliott, 1983; Dweck &dgett, 1988; Elliott & Dweck,
1988). It makes a significant difference to a teaishinstructional practice and student
achievement if a teacher believes intelligenceard attributes are built-in, fixed by
nature, and therefore there is not much the teardredo about it. This is called the
entity theoryshowing dixed mindset (Dweck, 1975, 1986, 1991, 2006, 2008, 2013
Dweck & Elliott, 1983; Dweck & Leggett, 1988; Eltio% Dweck, 1988). Teachers with
a fixed mindset believe a student’s intelligenoégliectual capacities, and abilities came
pre-loaded and are static. Some students are ssmdrsome are not. Therefore, the
students are responsible for their learning (atelligence), and if they do not have what
it takes, so be it. Teachers with more of a fixeddset believe they have little to no
influence on students’ basic intelligence (Dwed)@, 2010a, 2012).

On the other hand, it makes a significant diffeeettca teacher’s instructional
practice and to student achievement if the teapkeeves intelligence can be developed
and nurtured. This is called tireremental theorghowing agrowthmindset (Dweck,

1975, 1986, 1991, 2006, 2008, 2013; Dweck & Elli®g83; Dweck & Leggett, 1988;
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Elliott & Dweck, 1988). Teachers with a growth mgad do not unrealistically perceive
all students as the same, or expect them to beetkteEinstein (Dweck, 2010b); but they
do fundamentally believe students’ intellectuala&ty and abilities can grow with
persistent effort, continued learning, positive toeng, and good learning strategies. A
growth mindset itself can actually be adopted amdiuned—a cognitive change
especially valuable for students under negativestgpes about their abilities, such as
Black and Latino students, or girls in math or sceclasses (Blackwell, Trzesniewski,
& Dweck, 2007; Good, Aronson, & Inzlicht, 2003; Ason, Fried, & Good, 2002).

Affect component. Teachers’ mindsets then drives the goals they puiBoese
goals “create the framework within which they ipt@t and react to events” (Dweck &
Leggett, 1988, p. 256). With intellectual achievetill as the backdrop, these goals
are classified as eithperformancegoals ollearning goals, depending on ones mindset
shaping such goals and cultivating different betvaliresponse patterns described next.
A fixed mindset aligns with performance goals beesa fixed mindset is concerned with
appearing intelligent and capable, ultimately bixggtthe pursuit of performance goals
that validate intelligence and abilities (Dweck &dgett, 1988). Since the fixed mindset
does not believe he or she can improve ones ig¢eitie or competence due to its static
nature, performance goals offer a chance to demadastuch fixed attributes. Ultimately,
this puts all the oneness on the performance goah(as a test or final exam) rather than
on the person, leading to defensiveness and afdailure, and maladaptive behavior
patterns described below.

Conversely, a growth mindset aligns with learninglg because a growth

mindset is concerned with and motivated by imprgvitelligence and competence,
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ultimately begetting the pursuit of learning ga@lgrow ones intelligence and abilities.
Centering on the fundamental belief that intelligeand similar fundamental attributes
are malleable entities, this pursuit of learninglgareates the framework within which
growth mindsets interpret challenges and failueew@lcomed opportunities for growth,
and the framework to maintain an adaptive readtiogvents, as discussed below.

Behavior component. Teachers’ mindsets shape the goals they pursuehwhi
turn shape their behavior. Dweck’s scholarship agcethat a fixed mindset aligns with
maladaptive, helplesgsponse behavior patterns, and a growth mindsgtsalvith
adaptive, mastery-orientegsponse behavior patterns. People having a fixedset
want to avoid appearing ignorant or incapable aftee they avoid challenges. By setting
performance goals, they defensively blame failurgpersonal inadequacies over which
they have no control, therefore casting a pessimmosttlook on future success. Ironically,
this framework within which fixed mindsets interpohallenges and failures makes them
vulnerable to failure and/or self-sabotage becafisieeir pursuit of performance goals as
a way to validate their intelligence, as detailbd\ee. The clear connection with helpless
patterns of behavior are strengthen because fixeds®t people generally perceive
difficulties as indicative of low ability over whicthey have little to no control.
Therefore, effort is futile, and in fact, a recdgm of incompetence and inadequate
intelligence.

A growth mindset, however, embraces challengesasthkes as opportunities
for improvement and deeper learning. Failure isnoigtically perceived as the mistaken
application of ineffective problem-solving strategji rather than innate intelligence, and

therefore a burgeoning new opportunity for furtle@rning ensues. Failure is a chance
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for intellectual redemption because it is vieweda®pportunity for mastery through
effort and self-instruction. Hence, within the frawork of pursuing learning goals,
growth mindsets constructively interpret challenged respond to events with adaptive,
mastery-oriented behaviors because of their dovénfiprovement. Failures or
difficulties are seen as indicative of ones adapékility to apply solution-oriented
strategies, of which effort plays an essential pad is thereby encouraged.

Teachers’ implicit theories and the influence thaye on the cognition-affect-
behavior components are the focus of this stugye@ally with reference to possible
influence implicit theories may have on the cueghers use to judge student learning.
Yet these cognition-affect-behavior patterns disedshere equally and appropriately
apply to students. Transpose the wiwacherfor studentand the influential
relationships become very clear as one understamaiself-conception affects
conception of other’s intelligence (i.e., teachenghdset affecting how a teacher
perceives student’s intelligence). Similarly, icbenes clear that a teacher’s implicit
theory can directly and indirectly shape studemglicit theories of intelligence.
Students’ are aware of how their teacher viewsr{th@elligence, and this detectable

and influential awareness shapes many academioroat



Cognition

Believes intelligence is innate and

therefore fixed...
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l

Affect

...creating the need to appear smart and capable, therefore fostering the tendency to pursue
performance goals that will bring about favorable validation of their intelligence and capabilities,
since they donot believe they are capable of changing intelligence.

|

Behavior

Since life inherently involves setbacks and challenges, a fixed mindset purses performance goals
to validate intelligence, demonstrated maladaptive, helpless behavior patterns.

l

But when faced with failure and/or challenges...

A person with a fixed mindset avoids challenges so as not to appear ignorant or incapable.

/

Blame failure on
personal inadequacies
and have dismal outlook
on future success.

Figure 6.

|

See difficulties and
failures as indicative of
low ability.

\

View effort as futile
and even as sign of
weakness and
inadequate ability.

Graphic depicting the Social-Cognitive Model amddesses of a Fixed

Mindset (Dweck, 1975, 1986, 1991, 2006, 2008, 2@\8eck & Leggett, 1988; Dweck

& Elliott, 1983; Elliott & Dweck, 1988).
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Cognition

Believes intellectual capacity and abilities can grow with persistent effort,
continued learning, positive mentoring, and good learning strategies....

Affect

...creating the need to learn more, fostering the tendency to pursue learning goals that will bring
about the enhancement of their intelligence and capabilities.

l

Behavior

Since life inherently involves setbacksand challenges, a growth mindset pursing learning goals to
improve intelligence demonstrates adaptive, mastery-oriented behavior patterns.

[

A person with a fixed mindset embraces challenges as opportunities for learning.

But when faced with failure and/or challenges...

/ | \

Perceive failure and/or See difficulties and failures L
challenges as opportunities as indicative of adaptive View effort as a necessary
to be mastered through ability to engage in solution- part of effective problem-
effort and have optimistic oriented self-instruction and ) solving strategies and
outlook on future success. monitoring. intellectual improvement.

Figure 7. Graphic depicting the Social-Cognitive Model amddesses of a Growth
Mindset (Dweck, 1975, 1986, 1991, 2006, 2008, 2M\8eck & Leggett, 1988; Dweck
& Elliott, 1983; Elliott & Dweck, 1988).

Student Awareness of Teacher Behavior

Student perception of teachers’ differential tremtirplays a critical role in
theorizing about the mediation of teacher expegta&fiects (Brattesani, Weinstein, &
Marshall, 1984; Babad, 1998; Babad, Avni-Babad, @&é&nthal, 2003; Babad & Taylor,
1992; Rattan et al., 2012). Recognizing and vahdggathe students’ awareness of their
teachers’ differential treatment was finally brotighthe research table as a viable part of
the teacher expectancy equation. Extending beymwndhvious effects on student
achievement that teacher’s differential treatmexst (due to impoverished learning

opportunities and minimal content covered for stusi@xpected to perform lower, and
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the opposite situation for those students expdct@eérform higher), such differential
treatment can also directly and indirectly impdatient self-image and motivation
(Braun, 1976; Brophy & Good, 1974; Cooper, 19790&d 987; Bandura, 1977; Rattan
et al., 2012).

What students do with this direct and/or indiregiuence weighs in on the extent
to which expectancy effects take place. A studentccprevent the teachers’
expectations from becoming self-fulfilling by coerdcting their effects or changing in a
way that forces the teacher to change her expestaf(Good, 1987). Students’ even have
their own self-conceptualization of intelligenceéhave some believe their intelligence is
fixed, while other students believe their intelhge is malleable (Dweck, 1986, 2006).
For those students with the fixed conception dflligence, they have lower motivation
to learn and persist in face of cognitive challengehen teachers erode their confidence.
On the contrary, according to Dweck’s scholarskipdents who believe their
intelligence is malleable and who believe that igeeace fosters learning in face of
cognitive challenges, have more motivation to leard seek challenges in face of
teacher expectations.

Yet what cannot be ignored is that today’s teacperpetuate a modern-day self-
fulfilling prophecy because of his/her mindset,aefiess of the students’ mindsets.
Today’s version of the 1970s expectancy mediati@oity occurs when teachers who
identify with the entity theory of intelligence ahdve a fixed mindset more willingly
judge and label students as having low abilitypsosed to those teachers identifying
with the incremental theory of intelligence and ingva growth mindset (Dweck, 1991,

Rattan et al., 2012). A teacher’s pedagogical padtas been shown to reflect and



68

convey that teacher’s fixed mindset (as opposedgmwth), resulting in the
communication of that teacher’s low expectationsttments, and thereby locking
students with “stable low ability” into long-terraw achievement (Rattan et al., 2012, p.
732). High and low-expectation students perceiteaaher’s differential evaluation of
their work, influencing students’ academic outcorf@soper, 1979). The causal effects
do not stop there. Students adopt their teachatit/dor incremental theory) of
intelligence, resulting in their own fixed (or grwy mindset of their own intelligence,
causing students to lower (or raise) their own etgi®ns, motivation, and investment in
future learning. This sets the stage for the pegi&in of a self-fulfilling prophecy, either
as a vicious cycle of deficit thinking, or a posttifeedback loop.

An issue still relevant today, some researchelig\ethat a teacher&istaining
expectation effects could cause indirect or indideenage on students (Cooper & Good,
1983). In this scenario, teachers expect studentsgintain already-established behavior
patterns, to where the teacher simply assumes bedsaviors as normal and fails to
acknowledge and build upon changes in the studpotential (Good, 1987). Such
passive and subtle expectations are equally asgiaghar promoting as self-fulfilling
expectation effects.

What teachers often assume as their subtle beh&ver students immediately
perceive as obvious differential expectations. Bsitiave documented student’s
perception and understanding of teacher expectafrom just a short glimpse of teacher
behavior (Babad & Taylor, 1992; Babad et al., 2083bad and Taylor (1992) first
claimed that teachers, in fact, did not believérteepectations were being expressed.

But when three groups of students watched shoeoaf teachers talking to and about
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certain students, all three groups were able teati¢he teacher’s fondness for the student
as well as the student’s high expectancy-statusedan the teacher’s body language or
verbal comments. Students are very aware of thadhters’ differential behavior, even
subtly communicated through the teachers’ nonveésbhavior (Babad et al., 2003). The
amount of time students spend in their classrookentfzem a litmus test for expectancy
effects for detecting teachers’ biases and diffgaehehavior. Cumulative exposure to
teachers’ expectations makes students a critidaii the mediation of expectations, a
position not to be ignored (Babad & Taylor, 1992pBd et al., 2003).

Is PygmalionStill in the Classroom Tod&y

If students perceived as higher achieving studemsive more constructive
feedback and opportunities to learn, how could hlage anything but positive impacts on
their learning? Naturally, the same is true indpgosite direction where students
perceived as low achieving will not learn as mudjiven fewer opportunities and
support. Doesn’t it make more sense to give jush@ash if not more constructive
feedback and learning opportunities to those stisdexpected to perform lower?

The differential treatment of a student (or classtiiat matter) based on teacher
expectations can indirectly influence learning Begcting the social-emotional climate
and culture and the studensglf-perceptiongRubie-Davies, 2007, 2014). A student’s
sense of confidence, self-worth, self-efficacy (Bara, 1977, 2001), and personal beliefs
about his abilities are impacted by a teachertedghtial behavior. Interestingly, if
students who are more performance goal oriented adow assessment of their abilities,
they will choose easier tasks to ensure their |scaad to appear more intelligent;

conversely, if students who are more learning goiahted have a low assessment of
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their abilities, they will seek out challengingkago acquire skills and knowledge
regardless of appearing ignorant (Bandura & Dw&8R5, as cited by Dweck, 1986).

Teachers vary quite a bit in tdegreeto which they treat low- and high-
expectancy students differently, and also inrthrire of their differential treatment
(Babad, 1993; Weinstein, 2002). While some teacpaysnore attention to high-
expectancy students, others partake in “compengdiehaviors, focusing more on low-
expectancy students (Babad, 1993). No matter tgeedeor nature of the differentiation,
when teachers alter their instructional practicalign with their expectations, students of
all achievement levels feel the effects both diyeatd indirectly, and either positively or
negatively depending on the directionality of tkkpectations (Babad, 1993).

The evidence is compelling that teachers and stadea both active players in
the expectancy effects process. The combinatiomdofidual differences among the
teachers and students themselves foster situatmmhsonditions that can either intensify
or diminish expectancy these effects. The mediatfariassroom self-fulfilling
prophecies expectancy effects occur through difteabteacher treatment, and across
multiple studies cited here teachers have beenrshowrovide more learning
opportunities and more challenging content to tletsdents for whom the teachers held
high expectations.

Evidence of the contrary situations was clear fodents for whom teachers had
low expectations. More than likely, these differemin treatment, academic
opportunities, and classroom climate are teacheeweffects rather than the result of
differences in how students interact (Weinsteil@20Therefore, research suggests that

it is not simply the teacher’s beliefs about studsaility, but their actions that follow
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based on these beliefs that cause self-fulfillingeetancy effects. Therefore, the variable
of teacher mindset should be included in the amalys demonstrated by Dweck and
colleagues’ scholarship, it matters greatly ifacteer believes intelligence is fixed by
nature—an entity or fixed mindset, or if the teadbelieves intelligence can be
developed and nurtured through persistent efforts+reremental theory or growth
mindset. Dweck’s research on growth and fixed nmet&lsould have very educationally
relevant implications for teacher expectations.

It cannot be stated enough, however, that actbesthe studies on teacher
expectancy effects, not all teachers demonstratetehtial behavior to the same
degree, while not all differential behaviors prowghificant either. Yet as a collective
body of research, even if the self-fulfilling pragay effects attributable to student
achievement are small, perhaps a 5-10% differeacstpdent in raw scores on
achievement tests (Brophy, 1983), this percent#fgrehce grows each year students
are in school. This accumulated difference add®wplarge effect size on students’
achievement, student motivation, and studentsreésistay in school—variables not to
be ignored. In the quest for aggregate findingsscstudies of expectancy effects, the
obsession with isolating specific teacher behawaitpsed the studies (and the greater
need for more studies) on the culture of the ctawssr as identified by anthropological
and longitudinal approach like Rist (1970). Inptess for empirical data, more
guantitative methods have been preferred to exghopectancy effects, with an emphasis
on brief time periods and using cross-sectionalisgj whereas longitudinal studies
could capture the interactive nature of expectaifacts as well as any cumulative, long-

term effects.
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A similar eclipse happened with the ignoring ofipodl scientists and sociologist
who pressed for research into how institutionscalle curriculum and educational
opportunities (Rist, 1970; Weinstein, 2002). Nothstanding, this arena may actually
hold much insight into the origins or mechanisnat tbster or mitigate expectancy
effects. The ripple effects of low expectations aow students internalize them become
interwoven in the hidden curriculum and perpetukgicit-model language and
messaging of education, assessment, and orgamzdtgzhools.

Summary of the Era of Socio-Cognitive Constructs

In this socio-cognitive research model, teacheeetgiions were defined as
“inferences that teachers make about present dacefacademic achievement and
general classroom behavior of students” (Broph9819. ix). But this socio-cognitive
model now includes the possible constructs expigiteacher expectations and the
possible reasons behind these “inferences” (Figur8tudents’ test scores were still
used to measure teacher expectancy effects to degrnee. But more qualitative and
mixed-methods research focused on these expectatimiructs, rather then empirical
data of student test scores. Effects on studentaimn, students’ beliefs in self-efficacy
and self-worth, and teachers’ beliefs in theiragffy to improve student learning, were
the focus of measurement regarded as more impdhantstudent test scores. This era of
research continues today, and its educationalaat@s continues to interpret the once

elusive entity of teacher expectations.
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Figure 8. Graphic representation of Phase 4: Socio-cognitigery and model.

*In this research modeleacher expectationsvere defined as “inferences that teachers
make about present and future academic achieveandngeneral classroom behavior of
students” (Brophy, 1998, p. ix). But this socio-niye model now includes the possible
constructs explaining teacher expectations angadsible reasons behind these
“inferences.”

Students’ test scores were still used to furthemsuee teacher expectancy effects
of the expectancy mediation process. But more tpi@ieé and mixed-methods research
focused on these constructs, rather then empdatal of student test scores.

Teacher Expectation Research - Phase Five

Teacher expectation as a construct itself was deasiged in more recent
research and literature because it became embeddmwhstructs of education reform
and efforts to bring equitable education to altistuts. Still recognizable in its process-
product model, the teacher expectation phenomestaytis packaged in the discourse of
and fixation on research-based, best practicenarsl effective instructional practices

(the process) that lead to high student achievefoeatl (the product).

Teacher Expectations as Reform

Currently, huge efforts are made to raise the tuafiAmerica’s educational
status and students’ performance on internatiossdsssments of academic achievement
(Brophy, 1998; Weinstein, 2002; Rubie-Davies, 20T4)e adoption by of the Common

Core State Standards (CCSS) demonstrates this mpdekaging of teacher
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expectations, now defined by the curricular scape sequencing of content that students
at each grade level are expected to know.

Current research has reframed the teacher exmectinstruct within the
effective teachingrena to show that certain teaching strategieses have been
found to be effective in raising student achievehseores (Weinstein, 2002; Rubie-
Davies, 2007, 2009, 2014; Rubie-Davies et al., 201&t these effective instructional
strategies and styles, though targeted for the evblalss context, cannot be effective
without taking the individual student’s needs abditges into account. Therefore, the
level of expectations becomes a messy construgr@a 1992). Especially considering
the increasingly diverse population of student®day’s classrooms, the importance of
accurate expectations is all the more necessary.

Professional Development Policy

Now more than ever teachers need even more supough effective
professional development that is written into tloeintract and part of their professional
agendas through education reform efforts. They Ishioel provided with effective
professional development that helps them to sthamgteacher/student relations and
interactions, and to build community. Teachers wddnefit immensely from effective
professional development that helps them to beally aware of their biases,
assumptions, and perceptions that could lead terdiftial and erroneous expectations of
students and their abilities.

Perhaps the unprecedented CCSS will necessitafgdfessional development
that is so desperately needed to embed a teagitacsce of expectations into the

standards, curriculum, content, pedagogy, anduastmal practice. Perhaps with these
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new standards comes the avenue to establish elgustath reflective practice of
expectations, where the “achievement gap” is ngeom self-fulfilling prophecy. Now is
the time to emphasize the need for high expectafpaired with the high standards.
Because negative teacher expectations accountfofbvariance in student
achievement and are shown to contribute to achiemegaps between white and
minority students (Education Commission of the &aP013), isn't it time to reverse this
correlation so we see high, realistic, and accurgpectations erasing the achievement
gap? Is this not the same 5-10% difference in stisdeaw scores on achievement tests
that Brophy estimated back in 1983, that self-liriy prophecy affects student
achievement? Thirty-one years later, this percentifference continues to grow each
year students are in school.

One particular research-based professional devaofrieacher Expectations
Student Achievement (TESA), gained popularity ia 1#980s when it was first piloted in
Los Angeles County (Kerman, Kimball, & Martin, 198This teacher-training program
was originally called “Equal Opportunity in the G&moom,” and was funded by an
Elementary-Secondary Education Act (ESEA) Titlegiiint (Gottfredson, Marciniak,
Birdseye, & Gottfredson, 1995). TESA focused omlglsthing and sustaining high
expectations for all students through 15 interadtithat research touted efective
teaching practicesised with students perceived as high achievensrétan with
perceived low achievers (Kerman et al., 1980). €rsgeecific 15 interactions were
believed to improve the “strands” of teaching bebavquestioning, feedback, and

student self-esteem (Kerman et al., 1980). Traingngup discussion, and reflection on
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the effectiveness of easlrand peer observation, and peer feedback were péneof
program.

In theory, by understanding and tracking the na&umek quality of their
interactions with students, teachers can changelifbavior to establish and convey
high, realistic, and accurate expectations fostitlents. Yet since its inception in 1980,
only one educational research study has actua#liuated TESA'’s impact on student
achievement. Gottfredson et al. (1995) revealesigmificant changes in student
achievement following the TESA program, and conetuthat their “study provides little
support for a positive effect of the TESA prografp”’ 162). Interestingly enough,
however, the Education Commission of the State$3p0Teacher Expectations of
Students” report, urged education leaders andyubd&ers to implement TESA as part

of reform initiatives.

D —————————————
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Figure 9. Graphic representation of Phase 5: Educationmetord effective

instruction.
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Conclusion

Throughout the past five decades, teacher expectegsearch went through
many transformations, and continues to evolve ¢évday. Research began as a linear
analysis to quantify teacher expectancy effectstodent achievement. The existence of
teacher expectations, especially in the form ofsgléfulfilling prophecy, drove much of
the initial research. This framework was then edé&ehinto the analysis of the behaviors
that teachers exhibited, covertly and overtly, thbenveyed their differential expectations
and thereby treatment of students. The accuratsacher expectations was called into
guestion, and soon the socio-cognitive framewodefieed and cross-sectioned teacher
expectations because it was too complex and coatptido be examined as a construct
in isolation. Teacher factors, student factorsigf®l mindsets, motivation theories,
efficacy theory, and other layers of teacher exqiets rose to the surface to help expose
the multitude of constructs. This evolution conéaudoday, as teacher expectations now
fall into effective teaching discourse and pradice

Yet despite the federal push for “high quality”dkars, the culture of education
has not fully embraced the concurrent need formeacwith “high quality” expectations
for their students. The findings have not madertivaiy into the classroom to the full
extent that they should. As a result, pre-sengeeliers need to learn and cultivate a
practice of expectationgurposefully, deliberately, and consciously. Wegds to
happen is this — “there needs to be a new expectarated. The new expectancy may
be that children can learn more than had beenveglipossible... The new expectancy,

at the very least, will make it more difficult whémey encounter the educationally
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disadvantaged for teachers to think, ‘Well, aftervehat can you expect?” (Rosenthal &
Jacobson, 1968, p. 182).

As a culture, we need to demand rigorous teacleggpation that includes the
development and refinement of a practice of higt eguitable expectations, so that we
can expect more out of our teachers and they cahedsame for their students. Teachers
also need to have high expectations of themsen@®ther teachers. Then, once in the
classroom, a teacher’s expectations can positinéllyence students’ academic
achievement as well as their social-emotional eepees and their feeling of self-worth
and value as a member of the class.

Teacher expectations hold power. When unfoundedrevadid, they can be
discouraging and divisive. When accurately highcker expectations can be
encouraging and promotional. When accurately loteagher can use her expectations as
a tool for fostering growth and establishing higaepectations (Brophy & Good, 1974;
Babad, 1993). A teacher’s delibergtactice of expectationsould help transform the
achievement gap into achievement growth. It cowlssbly put a stop to teacher

comments such as “My students can't learn maththise They are Title One.”
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CHAPTER 3: STUDY 1 METHOD

The data in this study were collected during treoed year (2013-2014) of a
three-year project funded by the U.S. Departmeiiichfcation’s Institute of Education
Science. The Improving Teachers Monitoring of Laagr(ITML) project designed and
evaluated a program of professional developmeimpoove teachers’ skills in
monitoring student learning, mathematics instrugtend formative assessment.

A key outcome variable for the project was teachjadgment accuracy. Each
participating teacher predicted their studentsfqgrenance on two tests of mathematics:
one of skill and one of conceptual understandirige Jtudents then completed the two
tests. Teachers’ judgment accuracy was operatizgthhs the intra-individual correlation
between a teacher’s predicted student performameetest of mathematics and actual
student performance on the test (for results ofiteeyear of the project, see Thiede et
al., 2015). As aresult, each teacher had an acgumeasure for mathematical skill and
conceptual understanding.

As part of the project, a wide range of data owctieacharacteristics were also
collected, including measures of growth and fixaddset. The purpose of Study 1 was
to examine the relation between teachers’ judgraeatiracy and their mindset.

Setting
Data for Study 1 was collected from 109 teachersrad different public

elementary schools (Kindergarten — 5th grade). @lsebools had a diverse population of
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students, and were in a suburban school distritterMountain West region of the
United States.

These nine schools in Study 1 had participatedenTML program during the
2013/2014 school year. The ITML program worked witimerous schools—two schools
participated in the formative assessment profeasievelopment, three schools
participated in Developing Mathematical ThinkingWD) professional development,
two schools participated in both formative assessraed DMT professional
development, and two schools served as the coranolglid not participate in any
professional development.

Participants

One hundred nine Kindergarten™ §rade teachers participated in Study 1. Of the
109 participating teachers, 13 had missing datadgment accuracy and 9 had missing
data on mindset. There were a total of 90 partizigaeachers with complete data. These
teachers were largely Caucasian (97%, 87 of 9@)female (90%, 81 of 90). They had
anywhere between 1 and 39 years of teaching experi¢he mean years of experiences
was 13.7 (Standard Deviation = 7.8). Twenty-nine@et of the teachers had earned
advanced degrees. The participants were teacherfiadhvolunteered for the ITML
professional development mentioned above.

The above demographics were included to betteatisaiportant teacher
characteristics (gender, years experience, educkvel) for their potential impact on
teacher expectations of student performance. R&oedjas a limitation, this study
utilized convenience sampling. Therefore, the damgigcs above were also included to

better ensure that this sample had adequate repatisa, and to reduce the effects of
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extreme scores and any extraneous factors potlgntiaerent within convenience
sampling. These measures were taken to potentiitigt any threats to validity and
reliability caused by convenience sampling.

Research Design and Approach

The purpose of Study 1 was to examine the reldtiprisetween a teacher’s
judgment accuracy (her ability to accurately prediadents’ academic performance on a
mathematics skills and concepts assessment) ardsetifgrowth and fixed). Therefore,
this study used a correlational analysis to exarttiegelation among these measures.

First, this study computed teachers’ judgment amxyufoperationalized by
computing the intra-individual correlation betwestndents’ predicted score and their
actual performance on the tests of mathematicl$ slad concepts). Then, a bivariate
correlation was computed to examine the relatidwéen teachers’ judgment accuracy
and their mindsets.

The rationale for using a correlational researdigie(as opposed to a generic T
test, or even partial regression, which describesélationship between two variables
while controlling for the effects of one or moreaiadles) is it provides a measure of the
relationshipbetween two variables—teachers’ judgment accuaadymindset (Gravetter
& Wallnau, 2013). Moreover, it measures theection of the relationship (either positive
or negative), théorm of the relationship (linear/straight-line formhdathe
strength/consistenayf the relationship (a perfect correlation withfpet consistency, a 1
or -1, to a 0, showing no correlation at all) (Geter & Wallnau, 2013). This design was

also chosen as a good fit because with a corralatio scores (variables) for each
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individual are required. Applied to this study, lkeacdividual teacher had a mindset
score—growth or fixed—and each individual teachedt b judgment accuracy score.

Furthermore, the use of a bivariate correlation e@slucive to exploring the
existence of a correlation by observing what goesdhe classroom more naturally and
without direct interference, as compared to an exgtal design that manipulates one
variable to measure its effect on another varigbilelds, 2014; Gravetter & Wallnau,
2013). An important aspect of ecological validgych a natural perspective allows for
less researcher bias because the researcheriiglnencing, controlling, or manipulating
the variables or what is taking place in the classr, nor biasing the measures of the
variables (Fields, 2014; Gravetter & Wallnau, 2013)

Measures

To compute and analyze the bivariate correlatidwéen a teacher’s judgment
accuracy and mindset, data used for Study 1 indotwe® measures. The categorization
of the teachers into the two levels of mindsete\din and fixed) was measured with the
Mindset Survey; and, teachers’ judgment accuracy waasured by the computing the
intra-individual correlation (Helmke & Schrader,8IQ between students’ predicted score
and their actual performance on the ITML test ofmenatical skills and concepts. (See
Appendix A for example of ITML tests.)

Teachers’ Judgment Accuracy

Judgment accuracy was operationalized as theiimdraidual correlation
(Helmke & Schrader, 1987) between students’ predistore and their actual
performance on the tests of mathematical compunailtiskills and mathematical

conceptual knowledge—operations, patterning andesggng, and reasoning about
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guantity. These tests of mathematical computatiskils and mathematical conceptual
knowledge had good internal consistency (Cronbazh*s88 and .84, respectively).

One advantage to using the intra-individual cotietedesign is that it provides a
measure of judgment accuracy for each individuather, making it possible to compare
accuracy across individuals or groups of teacheatso allows for the examination of
certain factors affecting judgment accuracy acteashers. For instance, the researcher
is capable of investigating which mindset begetsena@curate predictions (Study 1),
which leads directly into an investigation of wiedtors might influence accuracy, such
as the cues growth and fixed mindset teachersouseke their predictions (Study 2).
Accordingly, each teacher had two measures of jushymccuracy—one for their
predictions of student performance on the testathncomputational skill, and one for
their predictions of student performance on adéstath conceptual understanding.
Because judgment accuracy is a correlation, scarege from -1 to +1.

A teacher’s judgment accuracy was measured attielevel of measurement by
therelative accuracyThiede, 19997 hiede, Anderson, & Therriault, 2008f students’
test scores the teacher accurately predicted hiostudy, relative accuracy refers to the
extent to which a teacher’s prediction of whichrig relative to others, are more likely
to be answered correctly, and is measured by the-imdividual correlations (Thiede,
1999;Thiede et al., 2003unlosky & Rawson, 2012).

Mindset

A measure of mindset was developed for the ITMLgub(the full instrument

can be seen in Appendix C). This instrument wagld@ed based on the prolific work of

Dweck and her colleagues (Dweck, 1975, 1986, 19006, 2008, 2013; Dweck &
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Elliott, 1983; Elliott & Dweck, 1988; Dweck & Leggfe 1988; Dweck et al., 1995; Hong
et al., 1999). A teacher’s mindset couldgoewth where the teacher believes that
learning and one’s intelligence are malleable anddcctherefore develop over time. On
the other hand, a teacher’'s mindset coulfixasl where the teacher believes that
learning and one’s intelligence do not change bee#ey are innate and constant. Some
teachers may fall somewhere in the middle, but@ieg to the research people are
typically oriented toward either a growth or a fixeindset (Dweck, 2006).

The instrument included a total of 18 items—nire theasured growth mindset
and nine that measured fixed mindset. For each temehers indicated the degree to
which they agreed with a statement using a five¥pikert scale to say they strongly
agree (1), agree, neutral, disagree, or stronglygiee (5) with each one. Growth items
suggest that student characteristics are malleadtlecan develop over time (e.g., With
effort you can change your math ability quite a)blh contrast, fixed items suggest that
student characteristics are fixed and do not dgvel@r time (e.g., You have a certain
amount of math intelligence, and you can’t reallynduch to change it.). The scales were
unidimensional and had good internal-consistenkghiity (Growth Cronbach’'sx =
.82; Fixed Cronbach’a = .89); therefore, the nine items on a scale wersbined to
calculate the mean score.

For ease of interpretation, the mean for the nmo&th and nine fixed items was
calculated ensuring it remained on the same fivietgeale as individual items. Scores
on the growth and fixed scale ranged from 1 (sthpagree) to 5 (strongly disagree).
Therefore, it is important to note that a revenskeong of the survey’s Likert scale was

necessary (a score stfongly disagreeow became a 1, and a scorswbngly agree
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now became a 5) when comparing a person’s growtllsei score with her fixed
mindset score. This reverse ordering allowed fergérson’s score to reveal how many
of the growth items she disagreed with and how nwdrilge fixed mindset items she
agreed with.

For example, a person categorized as a havingvetlyraindset as measured by
this Mindset Survey would have a growth score afich now revealed a response of
strongly agre€no disagreement) with the growth items, and hexdfscore of 1 revealed
a response dtrongly disagre€no agreement) with the fixed items. A person
categorized as a having a fixed mindset as measyrtéds Mindset Survey may have a
growth mindset score of 2.1, which now revealedsponse oflisagreewith the growth
items, and a fixed mindset score of 4, which noveaéed a response afireewith the
fixed items.

The 18 items were out of sequence in the survesndtl, 4, 7, 8, 10, 12, 13, 14,
and15, reflect a growth mindset; and items 2, 8,9, 11, 16, 17, and 18, reflect a fixed
mindset, obviously to a varying degree in each,tduge Likert scalability of each
teacher’s response. The full instrument can be seAppendix C.

Data Collection Procedure and Time Line

As noted above, the data for this study were ctdtbas part of the ITML project.
Data collection took place in the fall semeste2@13 and the spring semester of 2014,
after teachers in the ITML program made predictiohtheir students’ performance on a
test of mathematical skill and mathematical cong@pinderstand, and then administered
the tests to students—as noted above judgmentamcis the correlation between

predicted and actual performance. The mindset gungtrument was also administered
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in the fall semester of 2013. Judgment accuracsesomere from the spring semester of
2014.
Threats to Internal Validity

Although this study does not include a treatmewit @ntrol group, or an
intervention, certain threats to validity neededé¢ocaddressed. This study used a
convenience sampling, which could pose a threaelgfction due to the lack of random
selection. Because there is no control group,rtag not be a significant threat to
internal validity. This correlational study did rtoy to establish a causal relationship
between teachers’ mindset and judgment accuraesefitre, internal validity may not be
as relevant.

Data Analysis

A bivariate correlation analysis was used to ingasé the Research Question of
Study 1: Is there a relationship between judgmeatiieacy and mindset? The statistical
software of SPSS was implemented for this analysis.

Ethical Considerations

Approval to conduct this research was given byBbese State University IRB
(Approval Number: 101-SB15-037) and the schoolsigpals, teachers, and the school
district superintendent. To protect the particigdndm pressure to participate as well as
from privacy threats, the participants in this stueere allowed to withdraw at any time,
and they each signed Consent Forms, documentiirgctiresent to participate. Moreover,
all of the data were coded allowing for any anchaline identifiers to be removed from
the data. All data were kept confidential and storea password protected electronic file

or in a locked office.
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CHAPTER 4: STUDY 1 RESULTS AND DISCUSSION

The purpose of this study was to examine the malatiip between teachers’
judgment accuracy and mindset. Before reportingébalts of the correlational analyses,
descriptive statistics will be provided for the iedales of interest.

Teachers’ Judgment Accuracy

Each participating teacher predicted his or hedtestits’ performance on two tests:
one on mathematical computational skill and anotimeconceptual mathematical
knowledge. Students completed these tests afteaesither made his/her predictions.
Judgment accuracy was operationalized as theimdraidual correlation between
students’ predicted and actual test performancerefbre, each teacher had two
measures of judgment accuracy—one for mathematiacaputational skill and one for
mathematical conceptual knowledge. Mean judgmeruracy for skill and conceptual

understanding was computed across the 90 pariicgpggachers and are reported in

Table 4.1.

Table 4.1

Mean Judgment Accuracy Computed Across Teachers

Test Mean (S.D.)
Mathematical Skill .50 (.25)
Mathematical Conceptual Knowledge 40 (.25)

Judgment accuracy was significantly greater thao foer both mathematical skill

[t(89) = 18.63p < .001] and conceptual knowleddé8P) = 15.19p < .001], indicating
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the teachers’ predictions were more accurate thanae predictions. Teachers more
accurately predicted skill performance than coneglpinderstanding(89) = 4.83p <
.001.
Mindset

Each participating teacher completed a mindsetunstnt, which measured both
growth mindset and fixed mindset. For each tea¢hernine items of the scale were
added and then divided by nine to put the scaleesmo the same scale as individual
items (where 1 = strongly agree and 5 = strongtggliee). However, as described in
Chapter 3, it is important to note that a reversieong of the survey’s Likert scale was
necessary (a score stfongly agreenow became a 5, and a scoretwbngly disagree
now became a 1) when comparing a person’s growtlset score with her fixed
mindset score. This reverse ordering allowed fergérson’s score to reveal how many
of the growth items she disagreed with and how nwdrilge fixed mindset items she
agreed with.

For example, a growth mindset score of 5, as meddwy this Mindset Survey,
now reveals a responsesifongly agregno disagreement) with the growth items, and a
fixed mindset score of 1 reveals a responsdrohgly disagre€no agreement) with the
fixed items. A fixed mindset as measured by thiaddet Survey may have a
growth mindset score of 2.1, which now revealsspoase otlisagreewith the growth
items, and a fixed mindset score of 4, which noveats a response afjreewith the
fixed items.

Therefore, Table 4.2 shows the mean scale scorputenhacross the

participating teachers. Teachers more stronglyeabwath growth mindset items than
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fixed mindset items, as measured by this MindseteSu The difference was statistically
significant,t(89) = 18.26p < .001. Interestingly, the means below in Tab& 4.
demonstrate how a person’s mindset is not a dichots, absolute score. Measuring
one’s mindset with this survey implies there issidarable variability in that a person
may agree with most of the growth mindset items)eniso not disagreeing completely
with the fixed mindset items. Therefore, the surusgd in this study cautions against
definitive parameters when categorizing a personigiset. This study recognizes this

variability in one’s mindset and acknowledges scatition.

Table 4.2

Mean Mindset Computed Across Teachers

Mindset Scale Mean (S.D.)
Growth Mindset 3.99 (.47)
Fixed Mindset 2.00 (.55)

Correlational Analyses
The purpose of this study was to answer the folhgwguestion: Is there a
relationship between judgment accuracy and mindBet?affirmative answer to this
question is presented in Table 4.3, demonstratiagorrelation between judgment

accuracy (math skill and conceptual understandang)mindset (growth and fixed).

gz?:glgﬁin between Judgment Accuracy and Mindsehg@uted Across Teachers
Judgment Accuracy Mindset

Variable Skill Conceptual Growth Fixed

Judgment Accuracy Skill 1.00

Judgment Accuracy Conceptual .68* 1.00

Growth Mindset .33* .36* 1.00

Fixed Mindset -.30* -.34* -.52* 1.00

Note: * indicates the correlation is significantla .01 level.
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As seen in Table 4.3, there was a significant agitipe correlation between
mindset and judgment accuracy for skill (r = .383 @onceptual understanding (r = .36).
In contrast, there was a significant and negatoreetation between mindset and
judgment accuracy for skill (r =-.30) and concegpuunderstanding (r = -.34). As a result,
these correlations clearly indicate that teachetis asgrowth mindset more accurately
predicted their students’ math skill and conceppgformance, while teachers with a
fixed mindset more inaccurately predicted theidstus’ math skill and conceptual
performance. Thus, higher growth mindset scoressseciated with more accurate
monitoring of student learning, whereas higherdixeindset scores are associated with
less accurate monitoring.

The .33 and .36 correlations above indicate thmbderately strong, positive
relationship exists between growth mindset andnuely accuracy of math skill and
conceptual performance, based on r = 0.50 indicatesge correlation and effect size
(Fields, 2014; Cohen, 1990, 1994, as cited by Eje2@14). Therefore, if a teacher has a
growth mindset, he is considerably more likely towately predict students’ math skill
and conceptual performance. The -.30 and -.34 ainoMeate that a moderately strong,
but negative relationship, exists between fixeddsét and judgment accuracy; and
therefore, if a teacher has a fixed mindset, hesis likely to accurately (and thereby
more likely to inaccurately) predict students’ makill and conceptual performance.

It is also important to note that growth and fixaohdset scores were significantly
and negatively correlated. If people scored higlboth scales or low on both scales,
these scales would be positively correlated. H@aueghese scores are negatively

correlated, which suggests that people who scgte ¢m one scale do not score high on
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the other. That is, people are likely orienteddoiveither a growth mindset or a fixed
mindset, which is consistent with Dweck’s concepunadéion of mindset (e.g., Dweck,
2006).

Therefore, the data of Study 1 begs the questibmteStudy 2—What are the
cues that fixed and growth mindset teachers useate their predictions of students’
academic performance? Does the teacher’'s mindégtmce the cues used? The
gualitative research hypothesis for Study 2 wasftked mindset teachers are less
accurate in their predictions, basing their preditt of students’ academic performance
on inaccurate and/or academically irrelevant fagtsuch as students’ gender, behavior,
effort, and possibly socio-economic status. Whegeawth mindset teachers were
hypothesized to be more accurate in their predistibasing their predictions of
students’ academic performance on accurate ancaoieanically relevant factors, such as
students’ cumulative folders and academic recof@edormance, current grades, and
the teacher’s knowledge of student learning. SRidyplores these hypotheses and the

cues 5 fixed and 5 growth mindset teachers uspdettict their students’ performance.
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CHAPTER 5: STUDY 2 METHOD

In Study 2, semi-structured interviews were usegédiher data about the cues
teachers use to judge their students’ learning tlaewl to see how they align with fixed
and growth mindsets. As the results of Study ldthjudgment accuracy to teacher
mindset, in this study interviews were conductethuweachers holding a fixed mindset
and teachers holding a growth mindset. The reseawas blind to each interviewee’s
mindset to avoid bias and contamination. The pwmdsStudy 2 was to bring the
correlation data of Study 1 to life through intews examining the cues those teachers
with fixed and growth mindsets use to make theedptions of students’ academic
performance.

Setting

The researcher interviewed 10 teachers in the @yig&their own classrooms at
their school. Both schools were public elementahosls (Kindergarten — 5th grade),
with a diverse population of students, and locatesl suburban school district in the
Mountain West region of the United States.

Participants

Based on the data from Study 1, a total of ten él€&nentary teachers were
deliberately selected for a semi-structured ineamof Study 2. These 10 teacher
participants had participated in the ITML reseastiidy and were assigned to one of four

professional development conditions described iapgfdr 3, and whose data were
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included in Study 1 above. This group of particiigatame specifically from the
mathematical instruction professional developmatied Developing Mathematical
Thinking (DMT) (Brendefur, 2008). To avoid confoung mindset and ITML
conditions, teachers were selected from the samggiThat is, all the participant
teachers had been assigned to the same profesdengbpment group for the ITML
project; thus, differences in self-reported cueamdd not be attributed to being in
different ITML groups receiving different professel development.

Due to the fact that all of the teacher participdrad been part of the DMT-only
group, it is important to note that mean judgmextuaacy was greater for the DMT-only
group and the DMT-Formative Assessment group tbathe other groups in Year 1 of
the ITML project (Thiede et al., 2015), and thistpa also held in Year 2. Therefore, the
participating teachers in Study 2 had higher judgnaecuracy than the FA-only and
control groups, although judgment accuracy had @akeqvariability in this group.
Judgment accuracy for math skills ranged from aL®5%. Judgment accuracy for
conceptual understanding ranged from .12 to .88w@r and fixed mindset scores also
had variability for this group.

These ten teachers participated in semi-strucintedviews about the cues they
used to judge student learning. Because judgmentacy was related to growth and
fixed mindset (see Study 1), these ten teachers elesen as the highest GM and
highest FM. As previously mentioned, their judgmacturacy for math skills and for
conceptual understanding ranged, allowing for tieysis of how the cues usage relates
to mindset and accuracy. This selection procedweated groups that were significantly

different on all four measures, &l> 3.3,ps <.001. Accordingly, teachers who differed
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on both judgment accuracy and mindset were inteie These 10 teachers included 2
males and 8 females, and ranged in age and teagkpsgience (from 6 — 19 years). The
group was comprised of three Kindergarten teaclers ' grade teacher, threé®2

grade teachers, on& grade teacher, ond' grade teacher, and on8 §rade teacher. See
Table 5.1 for participants’ demographics.

Table 5.1
Teachers’ Demographics

Participants:

Teacher # Years Teaching Sex
Carter 20 M
Katrina 11 F
Hanna 10 F
Nina 19 F
Janet 6 F
Karen 16 F
Cathy 17 F
Annie 5 F
Mark 18 M
Bridgette 15 F

Research Design and Approach

Through inductive qualitative analysis of ten ($@mi-structured interviews, the
purposes of Study 2 were, (1) to examine the cmshers use to make their predictions
of students’ academic performance, and (2) to egpMhether the teachers’ mindset
influences the cues used. These teachers hadybead identified and categorized as
having either a growth or a fixed mindset througl administration of the Mindset
Survey in 2013. However, they took the Mindset 8yragain before their interviews of
Study 2 in the spring of 2015 to detect any chamgéseir mindsets.

The qualitative data collected from these semiestmed interviews were

evaluated using a general inductive approach (Tkp&@06) to investigate the cues that
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teachers with fixed and growth mindsets use to ntlaée predictions of students’
academic performance. A semi-structured intervie@s whosen as the ideal interview
format for numerous reasons. Compared to a contpkteictured interview with
standardized questions and a protocol that has followed consistently with each
interviewee (respondent), a semi-structured inésnallows for more open-ended and
depth-probing investigations of the research t¢Biesne, 2011) through the use of a
framework of guiding questions. On the opposite sifithe design continuum, a
completely free form, unstructured interview withguiding questions exposes the risk
of not eliciting the themes more closely connedtethe research question under
investigation (Rabionet, 2011). Because this studywingly probed into a possibly
sensitive and/or self-incriminating topic—the baséteacher predictions—the format of
a semi-structured interview was also deliberatblysen because it helps reduce the risk
of socially desirable answers through its intekectind rapport-building qualities
(Patton, 1990, as cited by Barriball & While, 1998he format of a semi-structured
interview compliments the general inductive apphoased for its analysis.

A general inductive approach (Thomas, 2006) wasehas the optimal method
of analysis because the semi-structured intervieare driven by specific evaluation
objective—in this case to investigate the cuestimathers with fixed and growth
mindsets use to make their predictions of studetademic performance. By
implementing this inductive approach, themes entefigen the interpretations of this
raw data, and the connections between the speeffe@arch objectives—to investigate the
cues that teachers with fixed and growth mindss¢sta make their predictions—and the

findings from the interviews became transparentaefdnsible. The qualitative evidence
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found in the text data allowed for the theory altbetunderlying links between teachers’
mindsets, judgment accuracy, and cues used totfwinpredictions.

As mentioned previously, the researcher was bbrttié teachers’ mindsets
before and during the interviews. This design wappsefully used to mitigate any
threats to validity from experimenter/researchaspand to allow for the deliberate
search of potentially disconfirming evidence whiig¢he classroom setting (Erickson,
1990). Especially because the semi-structuredvilees and their analysis through an
inductive approach were both driven by the spec#search objective—uncovering what
cues teachers use to make predictions of theieatatperformance, and seeing if this
aligns with growth and fixed mindsets—it was venpbortant to avoid looking only for
evidence that supports this objective. With semiettired interview questions, research
categories exist behind each question. Therefatd, $ides of the question needed to be
examined for confirming and disconfirming evidengecause every good interview
guestion has a hypothesis and/or “reasonable ahbekind it (Wolcott, 2008, p. 75).

Measures

To triangulate the mindset categorization procesisthe correlation between
teacher’'s mindset and judgment accuracy, the relsea~who was blind to the mindset
of each teacher—conducted semi-structured intesvievuncover the cues teachers use
to make their predictions. Revealing these cuekidben possibly examine the
correlation between mindset and judgment accuracy.

Qualitative semi-structured interviews were chogethe optimal way to elicit
and investigate the cues that teachers with fixebgrowth mindsets use to make their

predictions of students’ academic performance. Stractured interviews allow for
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more open-ended and depth-probing investigationiseofesearch topic (Glesne, 2011)
through the use of a framework of guiding questitia$ focus on the main research
guestion under investigation. Pilot interviews (&e, 2005; Glesne, 2011) took place
with respondents drawn from a group of teachegeitbenticate the pilot interview
process. Piloting the questions on members of theahgroup this study investigates—
teachers—clearly informed the interview protocadigs the final interviews. These
pilot interviews not only allowed for the rehearséthe questions, but also the critical
feedback and reflection on behalf of the resporgdantl the researcher as to the usability
of the interview questions (Griffee, 2005; Gles?@]1).

Data Collection Procedure and Time Line

Before the qualitative semi-structured interviewshe spring of 2015, one of the
directors of the ITML project, who had worked wittese teachers the year before, made
the initial contact with the two schools’ principand the ten teachers, to explain the
purpose of the research project and to verify tiwlimgness to partake in the interviews.
After IRB consent and approval from the principahsl teachers, the researcher
contacted each teacher directly to schedule tleevietvs.

Prior to the interviews, these 10 teachers comgléte Mindset Survey again to
compare their scores from 2013 and note any changésir mindsets. Teachers were
emailed a pdf of the survey so they could priotit themselves and complete it before
the interview. The researcher then entered theparses in an Excel spreadsheet and
then in SPSS after the interviews were completéd.résearcher was blind to these 10

teachers’ mindsets as identified both in 2013 an2lil5. The researcher did not know
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the interviewee’s mindsets until after the completof the interviews and the initial data
analysis.

Data collection on the bases of teacher predictiasthrough semi-structured
interviews that took place in the teachers’ classm® during regular school hours in each
teacher’s classroom, and lasted about 30 minutds &¥dith a class roster listing each
student’s name and a copy of the ITML math assessimdront of them, teachers
predicted how each of their students would scorthimnl0-item assessment of
mathematics skills and concepts. After these ptiedis were made, teachers were asked
to respond to questions pertaining to their préeahst of their students’ future
performance, and the cues they used to make thedeions. When looking at the
teacher’s predictions, the researcher then prdieetetichers further by asking them to
explain any large discrepancies in scores andatmoehte on why they predicted one
student would correctly answer 5-out-of-5 on thidsskection, when they predicted
another student would correctly answer 0-out-dbbgxample.

Threats to Internal Validity

With semi-structured interviews, it is importantratigate threats to validity.
Therefore, an informed and critical colleague wasstlted to verify and validate the
plausibility of the interview data (Griffee, 2006jesne, 2011; Miles, Huberman, &
Saldafa, 2013). This critical colleague lookechatinhterview data, its coding, summary,
and interpretation, to verify the path from datanterpretation; this colleague verified
whether plausible conclusions were drawn from therview data; and this colleague

validated that an alternative interpretation caudti be drawn based on the same
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evidence (Griffee, 2005). This validation of intew data from an informed and critical
colleague helped mitigate the threats to interadtlity.
Data Analysis

Semi-structured interviews were used to examingtiaditative Research
Questions of Study 2—What are the cues that teacls® to make their predictions of
students’ academic performance, and does the téachiadset influence these cues?
Ten teachers were interviewed after making preahstiof their students’ expected
performance on a math assessment of skills anceptsidJnder investigation were the
reasons they gave their students the predicte@sctoat they did.

Immediately following the completion of the inteews, the qualitative data
collected from these semi-structured interviewsengralyzed using a general inductive
approach (Thomas, 2006) to investigate the cudédahahers with fixed and growth
mindsets use to make their predictions of studexttatdemic performance. A general
inductive approach was chosen as the optimal metghadalysis because of its “efficient
and defendable procedures for analyzing qualitatata” (Thomas, 2006, p. 237). By
using an inductive approach, the analysis of tinei-s¢éructured interviews was driven by
the study’s evaluation objective—to investigate ¢bhes that teachers with fixed and
growth mindsets use to make their predictions wdlets’ academic performance.

Therefore, by implementing this inductive approable,cues teachers use to
make their predictions of students’ academic peréorce could be thoroughly
investigated. The connections between this spe@fearch objective and the findings
from the interviews became transparent and defendibe qualitative evidence found in

the text data allowed for the theory about the dyohg links between teachers’
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mindsets, judgment accuracy, and the cues theytadedn their predictions, as
described in more detail in Chapter 6.
Ethical Considerations

Approval to conduct this research was given byBbise State University IRB
(Approval Number: 101-SB15-037) and the schoolsigpals and teachers. Because
only the teachers were interviewed, Study 2 diduseta vulnerable or protected
population. To protect the participants from presga participate as well as from
privacy threats, the participants in this studyevaltowed to withdraw at any time, and
they each signed Consent Forms documenting thegert to participate. Moreover, all
of the data were coded allowing for any and all eadentifiers to be removed from the
data. All data were kept confidential and stored password protected electronic file or
in a locked office. Lastly, all teachers participgtin Study 2 received a thank you gift
card of $50.

Summary

In summary, this mixed-methods study used coraatianalysis for Study 1,
and qualitative semi-structured interviews for §t@dData used for Study 1 included the
identification and categorization of teachers veitier a growth or a fixed mindset, and
then computed teachers’ judgment accuracy (opedized by computing the intra-
individual correlation between students’ predictedre and their actual performance on
the tests of mathematical skills and concepts)orketation was then run to investigate
the existence of a correlation between teachedgiment accuracy and their mindsets.

This research study utilized quantitative dataesmt#étd over the fall and spring

semesters of the 2013/2014 school year, and gtiaditdata collected through interviews
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during the spring semester of 2015 in a suburbhoddistrict in the Mountain West
region of the United States. Study 2’s interviewbzed stratified convenience sampling,
and the sample obtained was 10 Elementary (Kindenga 5th grade) schoolteachers of
various ages, with varying years in teaching exgme, and containing both females and
males.

The purpose of this mixed-methods study was twd-fdhe first quantitative
study (Study 1) examined data to investigate ibaetation existed between teachers’
mindsets (growth and fixed) and their ability te@@tely predict students’ academic
performance. The second qualitative study (Studgxpjored the cues that teachers use
to make their predictions of students’ academiégoerance, and to see if their fixed or
growth mindset influenced these cues. The researeh®ined blind to these teachers’
mindsets until after both the interviews and theiprinary data analysis. The next

section, Chapter 6, details the results of thidystu
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CHAPTER 6: STUDY 2 RESULTS

Using an inductive approach to interpret the raigriew data, the cues were
explored that teachers use to judge student legquamd make their predictions of
students’ academic performance. This approachwedomultiple readings of the
interview transcriptions to distill the cue-usageorted by teachers. Once the cues were
ascertained, a fourth and fifth reading of the datalyzed if teachers’ cue-usage aligned
with their fixed or growth mindset. Framed by tkterature review and the more
exhaustive readings of the transcribed intervig@ssible connections between cue
usage, mindset, and judgment accuracy were saetinlThese data were read a final
time by the researcher and one professional calke&y reliability and to check for
confirming and disconfirming evidence.

Initial Coding of the Cues Teachers Reported Using

As seen in Table 6.1, there was a wide range of thad teachers reported using
to make predictions of their students’ performaoéhe tests of mathematics skill and
conceptual understanding. (See examples of the itegfppendices A and B.) These cues
emerged mostly from interview questions #®{ would you define predictioh?6
(Describe what cues you are using to judge youresited performance. What are you
basing these prediction scores pn@nd #16 low do you know this student won't know

this content? How do you know this student will?
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The preliminary coding process to create the inisaof cues seen in Table 6.1
involved a more general reading of the intervieanscripts to preview the teachers’
responses. Then, the second reading involved éxitgegpecific cues the teachers
explicitly communicated as their cues used to nmkéictions of their students’
performance on the math test. From this secondnggatihe researcher drafted a list of
cues. The subsequent and more scrutinizing thading allowed the researcher to probe
into any subtleties the teachers may have indir@ciinmunicated through their
responses to the interview questions. From theablel6.2 was created, and is described
after this next section detailing what initial cdeachers reported using, supported by
their verbatim explanations.

Table 6.1
Initial List of Cues Teachers Reported Using todiceStudent Performance

Students strengths and weaknesses

Students’ developmental “readiness”

Students’ work and performance in class

Past and recent assessments given

Students’ problem-solving and questioning skills

Student’s literacy skills and vocabulary

What content has been taught, studied, and prdagbieaviously and/or extensively
Students’ backgrounds and families and/or SES

Teachers’ ongoing progress monitoring

Students’ level of comprehension/cognitive impainiieased on being on an IEP
or having ADD or ADHD

Math skills needed to solve the problems on thee tes

Exposure/knowledge base students came in with

Students’ experience/history with math?

Did they go to preschoolPértaining to Kindergarten teachgrs

Students’ Confidence

Students’ innate intelligence and love of mathstsdents who struggle with math
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Students’ Behavior
How solid students are with using manipulatives
If a student has an English “language barrier”

Cue-Usage Described by Each Teacher

Bridgette reported cues such as knowing studetres\gths and weaknesses;
students’ age and how they were developmentalgfuatents; students’ performance on
previous and more recent assessments given; stugerk and performance in class;
students’ problem-solving and questioning skillsgoing progress monitoring; how
“immersed in language” student were; and particstiadents’ level of comprehension
based on being on an individualized education ilBR) to meet the needs of students
with special needs and/or disabilities.

Bridgette’s articulated some of her reasoning faywhe predicted the scores she
did on the math test here in her response to il@@rguestion #16. This response of hers
illustrates her cues of students’ problem-solvind guestioning skills, ongoing progress
monitoring, and students’ literacy skills:

They will get 3 out of 5, and this one will get dtef 5. I'm saying this because

I’'m seeing how they’re solving other types of perbk I've given them. And they

have to go back, and these 3 are just not therépeltthen for a few students, a

story problem is hard for them because they have-tead it and do it

over...some students, | don’t have to read the simoiglems to them out loud.

But with other ones, | do have to read everyth(Bgidgette, interview
transcription, p. 1, March 9, 2015)

Bridgette highlighted her cue of students’ perfonggon past assessment and in class by
saying, “I've given similar assessments and thegNanswered it correctly. And then |

look to see how they work in the classroom.” Shakepa lot about her students’
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comprehension of language when justifying the mtezhs she did, especially how it

relates to students’ age and development:

...in math, it's hard for them with story problemdyeve they have to do some
extra thinking or multiple steps like adding ongesfirst before making both sides
equal to (=). Some are just a bit younger. Somguatenore immersed in
language and some are just younger. (Bridgetterim@w transcription, p. 2,
March 9, 2015)

Annie reported cues of students’ literacy skillsg avhat content she had already
taught, studied, and what skills her students Ipaseticed previously and/or extensively
(“Well for this front side, we studied this formadt the time... And we practice them
daily”). She reported cues &nglish language barrier, and students’ cogndividities.
Summed up here, Annie reports using these cues atirad above when articulating
what cues she used to make her predictions:

We studied this format extensively. And | only hawe student, well 2, that

might miss 1 or 2. Everyone else will get 5/5 ois flont side. On the backside,

the story problems, um, those same two studenthank difficulties. Literacy
plays a factor into that. For one of them, it's mtiran that. It's English language
barrier. The other one, | have been doing exteristegventions on counting and
that student is still struggling. All the other angill get it right, 5/5. My other

one is actually having difficulty with counting; @ moving objects one space to

another. It's moving manipulatives one place tothaeoand he cannot keep a

number. So he’s not even able to count movingat®jdust a simple act of

counting from 1-100, we're still working on. (Anni@terview transcription, p. 2,
March 9, 2015)

Cathy described basing her predictions on the skitls her students needed to
solve the problems on the test; students’ backgieand family; students’
exposure/knowledge base students came with; stidsrgnitive abilities (“7 would get
a zero out of five on the front of the test, beestirey don’t know their teens and they
would not be able to count backwards...”); whethenatrher students had been to

preschool; students’ vocabulary and literacy skdtsme students’ level of



106

comprehension based on being on an IEP; and how meacling support her students

would need to answer the problems on the test.yGagixplained the cues she used in

her definition of what predictions mean to her:
Well... making a prediction is based on the informatihat you know, what you
know about the kids and their background, and Ilthaeto predict. Whether or
not, and how much support they’re going to needwould say exposure that
they appear to have had. Have they been to prelstHabeir parents are
working? If the parents have been to college?sdtkind of things. Do the kids
seem to come to school with the vocabulary or @y 8truggle to understand
what I'm saying to them? Have they been spokenléd?aAre they speaking in
complete sentences, answering me in complete sgen. those kinds of things.

And that's what | base my predictions on. It's wtiey bring to the table. (Cathy,
interview transcription, p. 1, March 16, 2015)

Cathy explained her scores for a few of her stugletito were on an IEP, based on their
level of comprehension:
Well, this one is special needs. He doesn’t eveageize numbers at this point,
so this test isn’t even on his skill set. Same \ith. They're both on full IEP’s.
So neither of them have the skill set to be in &ngarten at this point versus...
well, I guess it’s their knowledge base that thame to school with, versus

someone who is getting them all right... The onesved&5 to, they came in with
a lot of knowledge. (Cathy, interview transcriptiqn 4, March 16, 2015)

Janet made her predictions based on cues suchaagoritent had been taught
previously and what she has exposed studentsast tfata collection” such as
assessments given, students’ work and performandass, math skills needed to solve
the problems on the test, student’s literacy skillsdents’ developmental “readiness,”
knowing the students, their innate abilities arghbilities, an auditory processing issue
for one student, knowing which students would site@n the concept questions, and
some other students who would struggle becauséaakaof confidence to even try it. “I

know what I've taught them. | know what I've expdgbem to. | also know kids that
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struggle with language or maybe reading will stteggith some of the more contextual
pieces on the back.”
Well this one with the zero is three grade levelsibd and has developmental
issues. So there you go. This one who | gave futeobfive to, has always been
very strong. If | give him something, he tends écahstruct it really quickly. But

that’'s coming from a lot of assessments and previmowledge that I've already
given him. (Janet, interview transcription, p. Zafgh 16, 2015)

Hanna spoke of cues involving what content had Ieeght, studied, and
practiced previously and/or extensively, “impulsatrol” and whether or not students
are paying attention and not trying to hurry (whétte also linked to students caring or
not caring), cognitive impairment (referring to HEEP kid”), math skills needed to solve
the problems on the test, knowledge of studentslpm-solving and questioning skills,
and students’ work and performance in class. Hagparted making her prediction on
the math skills section of the test based on howve’ve done all of this many, many,
times. We’ve been doing this for a long time. Alése kids would- oh except this one.
She’s my little IEP kid. She wouldn’t be able tottcs.”

I think they would do fine on the story problemsdahey would add it right.

But they would just put the total instead of thsign. But if | said to them, “I

need you to go back and look again,” most of thesald fix it. (Hanna,
interview transcription, p. 2, March 10, 2015)

Mark spoke of cues such as knowing students’ sthsrgnd weaknesses;
knowing which students struggle; past and recesgsssnents given and the groupings he
does in small group work, based on students’ @&slistudents’ work and performance in
class; student’s literacy skills; students’ mathrjels; small group work; and students’
developmental “readiness.” He detailed his cue e$ggstating:

A lot of it is based on..reading, especially for the second page. There’s a lot of
reading that’s involved. So for somebody that Kxeen a one or zero to, they're



108

brand-new students who are really struggling wading. But not necessarily
mathematical concepts. Some of them just aren'tld@wmentally ready, and
that’s just the way it goes... Especially in the drgedup math, | can understand
and see if they're getting it or not. (Mark, intew transcription, p. 1, March 9,
2015)

Karen concisely summed up her cue usage of maslome®y skills needed to
solve the problems on the test. She told the reseaexactly how she made her
predictions and what cues she used to do so, wieerasd:

I looked at, first of all, skills that I've speafally taught. Some skills that | know

most kids can do because I've specifically taughthen some were more

reasoning skills, and so | thought how well were students reasoning with
problems that they hadn’t seen before. And thesygeroblems, that's why |
wrote down the skills needed for each of thoseamiag problems while | made

my predictions, to figure out how | thought theyd. (Karen, interview
transcription, p. 1, March 10, 2015)

When comparing students’ predicted scores, tharelser asked Karen to talk more
about why she gave two different students veryeddfit scores. Karen referred to
students’ cognitive abilities or impairments, désiag one of her student’s innate
intelligence as compared to another student’s ¢wgnimpairment.
She just has wonderful math reasoning, even wittgththat | haven’t taught her.
She can even explain things and always startsrssggevith “I know that such
and such, so that’s such and such.” And this bagtsally cognitively impaired.
He’s good at memorizing things, but has no reagpriie just can’t... he can

actually do algorithms pretty well, but that’s aball. (Karen, interview
transcription, p. 2, March 10, 2015)

Katrina, a full-day Kindergarten teacher, talkegr@at deal about her cues that
consisted of whether or not students were develapatig ready and their age; if they
been to preschool; her students’ “understandingath” and her knowledge of their

learning; their home life and the support at hombstter prepare them for their
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academics; the exposure to and experience with;rs@ttlents’ behavior in class; and
students’ work and performance in class.

Right now | would say 80% of my students would fiet out of five on the front
of the test. At this point in the year, in Martey will get 5/5. If | look at this at
the beginning of the year their scores would ballptifferent. | know this
because every year the group that comes in igéiffand this year the group
that came in was young. The kids were younger feitver skills... in general they
were young in age and developmentally just notye@te other thing is life at
home makes a huge impact on what they've been gbmggh. We do have
some that have a hard... not hard, but a shakyAiie.that kind of stops them
from performing. I think they’re all very smart kid. But it's the home life that
really matters sometimes. Their home life impactsrtlearning. Who's at home
when they go home? Who's there to help them watiméwork? Was there
someone to talk to them? I'm seeing a group thatémss language skills and less
ability to solve problems. All that is translatimdo their academics. (Katrina,
interview transcription, p. 1, March 9, 2015)

Katrina shed an interesting light on how the Kimgdeten schedule is set up, causing her
to have the specific cue, students’ exposure tdwelten she said:

I think it has to do with their experience of matid how much exposure they are
getting. | would say a few of my students that may/get five out of five, is
because they have missed some math activity betaegdave to be at the
computer to recognize letters, or they get pulletlamd have to leave the room
during math. For reading intervention, math seaniseta convenient time,
unfortunately, to pull students out. (Katrina, miew transcription, p. 2, March

9, 2015)

Katrina spoke a great deal about her students’étstdnding of math” and how she, as
the teacher, assesses their learning of math. \#eseribing the cues she used to make
her predictions, she said she scored based on:

Their understanding of math. I’'m always looking litite things like, you know,
I'll do number flashing with the 10 frame and Biée kids do this. But then look
around and do this. Those are the kids I'm watclimgfor because I'm thinking,
“are you looking at your neighbors’ answer, or ywe doing your own work”?
So those are the students, when they turn in @ik, | have them sit with me
and | ask them to talk to me about their answetdsexiplain their work. Because
that’s how | can find out what is going wrong. Tgreblem with math is that
we’ve never figured out what the kids were thinkik¢e are always worried
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about what is the right answer...We need to look nabtée process, how did the
mistakes happen. That’s the one thing | changed anld I'm basing my
predictions on that. (Katrina, interview transaopt p. 3, March 9, 2015)

Nina reported cues such as what content had glteeeh taught, studied, and
practiced previously. Her cues also included sttelémtelligence levels, where one
student she referred to as being a “late bloomé&d hhas ADD, and one who is “bright.”
Nina said,"So on this backside I’'m going to say, looking at raster and looking at this
backside of the test, well, | definitely have sdonight students who will get five out of
five on problems like this one.” She went on torect some of her cues with having:

...some late bloomers that need more help.... And pietice, mathematically

they’re going to be confused because it'll be fgneio them. We’ve done a lot of

story problems and | think they would understaraséhbecause they understand
them visually. But these other problems they wdiddrery confused by... It's

ADD. And my other guy is very smart but needs afatepetition and practice.
These are my late bloomers. (Nina, interview trapson, p. 1, March 7, 2015)

Nina also referred to basing her predictions odestis’ work and performance in
class, students’ confidence, and students’ aliitye an independent worker. Nina also
explicitly stated using the cue of how “solid statieare with using manipulatives” to
drive her prediction scores. She was the only teawstho targeted that skill as a cue
behind her predictions.

Carter described his cues as “knowing the childland they think,” as well as
knowing what his students were capable of. He aliud basing his predictions on
knowing what his students history has been in nat, his students’ work and
performance in class; how they approached testidghandled challenges of math.

Carter cited students’ motivation level and conficke as cues, as well as his students’
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literacy skills when reading the story problemstlom back of the test. His cues were
revealed when he defined whaedictionmeant to him:

Predictions.... They're in part knowing the child dawwing what they're
capable of. It's knowing what their history has i@ math and knowing how
they approach testing and challenges of math. Sdrteem are very capable, but
some kids are just not very motivated. So it's nafran art. But just by knowing
these kids for the last six months, you kind ofgeidea. But they will surprise
you sometimes. Sometimes the ones that struggiggtsoes things just click. It's
not an exact science, but just knowing them and thew think, and what their
motivation level is, and things like that. (Carteterview transcription, p. 3,
March 7, 2015)

Carter reported using the cues of what contenbbas taught previously—what
he referred to as “the timing thing.” He referrackdtly to cues about students’
involvement with math and their (innate) love foattmnas compared to a student who
does not like math and struggles with it. He désatimore of the overall climate in his
classroom and how he perceived students’ learmdgiaderstanding:

Some of them are very capable, but some kids atenpt very motivated... the
ones that | would predict a five out of five areywenuch involved in the hour of
math every morning. Hands are up. They're alwagsgyavith the answer, or at
least what they think the answer is. Their homewsitomplete and done
correctly. They actually have a love for math. Ehisrsomething inside of them
that allows them to see the world a little more meatatically versus a student
who gets 2 out of five and who sees the world teathematically and who just
struggles. It is not that they can’t or won't legitis just that the process is slower
for them.So in the classroom, you know through the weelgoafg over math
and concepts, you know who kind of hangs out, htwag& and you know who's
pretty excited about whatever lesson we are legr(@arter, interview
transcription, p. 1, March 7, 2015)

Other cues he spoke of were students’ mathemal&sadlopment, student’s
family life, and socio-economic status (SES) as pared to another student’s innate
intelligence. This boy struggles in math, but he also, as fdrcas tell, is kind of raising

himself... She is a very, very intelligent child whoh the Challenge prograntis cue
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of students’ behavior was directly connected wigtuielent’'s ADHD and ADD, and how
this affected his academic performance and aliditye engaged in the instruction. Table

6.2 gives a detailed summary of each teacher’s cues



Table 6.2
Cues Reported by Each Teacher During the Interviews
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Teacher
Participants

Cues Teachers Reported as Using to Predict StudelRerformance

knowing students strengths and
weaknesses
students’ developmental “readiness”

students’ problem-solving and questioning
skills
ongoing progress monitoring

in

=]

)

Bridgette a0e student’s literacy skills (“immersed in the
gst and recent assessments given language”)
P , g » level of comprehension based on being on &
students’ work and performance in class IEP
student’s literacy skills _« English “language barrier”
Annie ;Vnh dat ?zgcnttisgfjha:(se\ggsgl ta:ng(;t(;rstumed, « students’ cognitive abilities (possibly studen
pré P y problem-solving and questioning skills)
extensively
:)nnames't((le”sst needed to solve the problems students’ cognitive abilities (possibly
: students’ problem-solving and questioning
students’ backgrounds skills)
Cathy family * have they been to preschool?
exposure/knowledge base students came vocabulary and literacy skills
with . . » how much reading support students will ne
level of comprehension based on being to answer broblem
on an IEP P
what content has been taught previously, student’s literacy skills
and what she has exposed students to » students’ developmental “readiness”
past and recent assessments given :
Janet \ : * knowing the students
students’ work and performance in class, auditory processing iSsues
math skills needed to solve the problems confide):]Ee 9
on the test
what content has been taught, studied, , cognitive impairment (“IEP kid")
and p“’?‘c“ced previously and/or math skills needed to solve the problems o
extensively the test
Hanna Y- .
impulse control . whethe_r or not knowledge of students’ problem-solving an
students are paying attention and not questioning skills
trying to hurry (also linked to students students’ work and performance in class
caring or not caring) P
knowing students strengths and » students’ work and performance in class
weaknesses e Student’s literacy skills
Mark knowing which ones struggle e math journals
based on past and recent assessmentse  small group work
given and groupings » students’ developmental “readiness”
Karen math reasoning skills needed to solve the students’ cognitive abilities or impairments
problems on the test (innate intelligence vs. cognitively impaired
students’ developmental “readiness” gﬁ;nfalr';ﬁy?nd support (students’ background
Katrina age e exposure to and experience with math
have they been to preschool? «  class behavior
understanding of math e students’ work and performance in class
what content has been taught, studied, «  students’ work and performance in class
Nina and practiced previously * how solid students are with using

being a “late bloomer” who is A.D.D., or
“bright” (indirectly students’ .

manipulatives

students’ confidence
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developmental “readiness”) * being independent worker

« knowing the child and how they think +  student’s literacy skills
(possibly students’ problem-solving ands  what content has been taught previously (“the
guestioning skills) as well as timing thing”)

» knowing what they're capable of e students’ involvement with math

» what their history has been in math e students’ (innate) love for math vs. a student

Carter (students’ work and performance in who doesn’'t and struggles with it

class) » students’ mathematical development

* how they approach testing and » student’s family life, SES compared with
challenges of math student’s innate intelligence

» students’ motivation level and / or » students’ behavior — especially ADHD and
confidence ADD

Further Analysis of the Cues Teachers Reported Usin

After the third analysis of the interview transtsipletailed above, it was apparent
that several of the cues coded for overlapped anlticherefore be condensed. The cue
codes of past and recent assessments given, atehtguwork and performance in class,
were collapsed into one cue code: students’ wodkpanformance in class and on past
assessments. Since the same teachers reportedotiingf these cues, it was a realistic
and appropriate collapse of codes to make. Studexpesure/knowledge base they came
in with, and students’ experience/history with masire also collapsed to be in one cue
code: students’ exposure/knowledge base they caméh. Condensed under the cue
code of math skills needed to solve the problerthertest were the reported codes of
“students’ understanding of math,” “students’ inkehent with math,” and “students’
mathematical development.” These cues aligned avgtudents’ overall grasp of math
and how they would attack each problem on the tlestefore, it seemed reasonable to
the researcher to subsume them under one cue:skiishneeded to solve the problem
on the test. Additionally, the same teachers wiponed the collapsed codes also

reported the final code, justifying the subsumption
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Two cues reported during the interviews were noluided in the final codes
because they were considered to be broad termththatsearcher felt were better
exemplified by more explicit codes. The cue of kitgythe students, as reported by
Janet and Carter, was subsumed under other cue sode as students’ performance,
knowing students’ developmental “readiness,” atetdicy skills. The more ethereal cue
of knowing the students was better articulatedughothe more explicit cue codes it
collapsed into, as was the reported cue of studeogmitive abilities. This was
represented by many of the final codes on a maserigive level. The same teachers
who reported these subsumed codes also reportdhaheode, justifying the
subsumption.

Potentially perceived as a broad and general bee;dde of ongoing progress
monitoring was deliberatively included in the firaldes because the researcher felt it
was a conscious pedagogical cue worthy of keefnegrall this left 17 cues that
emerged from the interviews’ raw data after fiveensive readings.

Apparent in Table 6.2, many of the cues were reydoly several of the ten
teachers (7 teachers spoke of using the cue oéistuebrk and performance in class and
on past assessments), while other cues were rdmingularly by one teacher (how solid
students are with using manipulatives). Some cuwee grade-specific, such as two of
the three Kindergarten teachers shared the cuakihgntheir predictions on whether or

not the student attended preschool or not.
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Table 6.3
Final List of Cues Teachers Reported Using to RieStudent Performance
# of times
Cue Code reported By which teacher
Students’ work and performance in class and 7 Janet, Bridgette, Hanna, Mark,
on past assessments Katrina, Nina, Carter
Student’ problen-solving and questionin 7 Bridgette, Hanna, Janet, Mark,
skills Annie, Cathy, Carter
Math skills needed to solve the problems on 6 Cathy, Janet, Hanna Karen,
the test Carter, Katrina,
. . Annie, Bridgette, Cathy, Jane,
Student’s literacy skills and vocabulary 6 Mark . Carter
Students’ level of comprehension/cognitive ) )
impairment based on being on an IEP of 6 Brldgettekgzﬂngggquy, Nina,
having ADD or ADHD ' '
Students’ developmental “readiness” 5 Bridgette, Jarll\ﬁhaMark, Katrina,
What content has been taught, studied, and 5 Annie, Janet, Hanna Nina,
practiced previously and/or extensively Carter
Students’ innate intelligence and love of .
math vs. students who struggle with math 4 Nina, Karen, Cartedanet
Students’ backgrounds and families and/or 3 Cathy, Katrina, Carter,
SES
Students’ Behavior 3 Hanna, Katrina, Carter
Exposure/knowle(\jl\%;ahbase students came in 3 Katrina, Cathy, Janet
Did they go to preschool? 2 Katrina, Cathy
Students strengths and weaknesses 2 Bridgette, Mark
Janei, Ning
Students’ Confidence 2 (Hanna, Carter, and Cathy refer to
confidence, but not as a que
If a student is an English language learngr 2 Bridgette, Annie
Teachers’ ongoing progress monitoring 1 Bridgette
How solidstudents are with usir .
1 Nina

manipulatives
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Data Analysis

Seventy percent of the teachers interviewed (bbli0 teachers) reported using
two cues: students’ work and performance in classan past assessments, and students’
problem-solving and questioning skills. Sixty percé out of 10 teachers) reported
using three cues: math skills needed to solve ithiel@ms on the test; students’ literacy
skills and vocabulary; and students’ level of coem@nsion/cognitive impairment based
on being on an IEP or having ADD or ADHD. Fifty pent indicated the cues of
students’ developmental readiness, and what cooteskill had been taught, studied,
and practiced previously and/or extensively. Fpaycent spoke of two cues: students’
innate intelligence and/or love of math, as comgpaoestudents that struggle with math.
Thirty percent of the teachers referred to thresscstudents’ background, families,
and/or SES; students’ behavior; and exposure/kranyeldase students came in with.
Twenty percent of the teachers reported using ¢aes: whether or not the students went
to preschool, students’ strengths and weaknedselgrds’ confidence, and if a student is
an English language learner. Ten percent (1 tepobferred to teachers’ ongoing
progress monitoring, and how solid students weth wsing manipulatives.

Cues Influenced by Mindset

Predominantly framed by Dweck’s implicit theorid991) and their cognition,
affect, and behavior model (Dweck & Leggett, 198B¢ influence of teachers’ mindset
on their cue-usage could be further analyzed tdywarconnection between the specific
research objectives (shown again in Figure 10)taedindings from the interviews. This
analysis also allowed the researcher to asses$i@rttee cues and/or mindset influenced

judgment accuracy.
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MINDSET CUES
ACCURACY

v y
! 4

Figure 10.  Graphic representation of study’s purpose.

With the interviews more thoroughly coded for cisage as described in this
chapter, the next step was to analyze if a teaglggowth mindset (GM) or fixed mindset
(FM) influenced their cue-usage, and thereby pa#yinfluenced the accuracy of
teachers’ judgment and monitoring of student leagni

Looking back at Table 6.3, the teachers’ name®id are those with a growth
mindset, as measured by the Mindset survey impleeddyy this study. The researcher
used the teachers’ mindset score from March 20Bhadyze mindset’s potential

influence on cue-usage.

Table 6.4
Teachers’ Mindsets
Participants: (Blind)
Anticipated
Teacher Mindset 2013 Mindset 2015 Mindset
Carter F F F
Katrina F F
Hanna F F G
Nina F F F
Janet F G G
Karen G F F
Cathy G G G
Annie G G G
Mark G/F G G
Bridgette G G G
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Growth Mindset

Out of the seven teachers reporting the cue okstisdwork and performance in
class and on past assessments, four were GM tsa&wreiout of the seven teachers
reporting the cue of students’ problem-solving gndstioning skills were GM teachers.
Five out of the six teachers reporting the cuetwdant’s literacy skills and vocabulary
were GM teachers. The two teachers were GM whorteghohe cue of whether or not a
student is an English language learner. The omlgtter who explicitly said her ongoing
progress monitoring was something she based hdicioss off of had a growth
mindset.

Teachers with a growth mindset spoke of formingruelgment cues on
elements that predominantly reflected their stuslastindividual learners and members
of their classroom. They spoke realistically antrogstically about their students
(Dweck, 2008). They spoke of making their judgmeigtudent performance based on
cues reflective of the students’ learning and usi@@ding of the content. These cues
reflected the students’ thinking and the teachian@wledge of student learning and
understanding (Carpenter et al., 1988). The stgdgrdped these cues. GM teachers did
not judge, but neutrallgerceivedstudents to have lower ability (Rattan et al.,201
Overall, GM teachers did not label students asadtethe FM teachers did. That said
three out of four teachers were FM who used theofséudents’ innate intelligence and
love of math vs. students who struggle with matigptially implying an influence of

the teachers’ growth mindset on their cues.
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Fixed Mindset

Three out of the six teachers reporting the cuaath skills needed to solve the
problems on the test were FM teachers. Three otlteo$ix teachers reporting the cue of
students’ level of comprehension/cognitive impaintigased on being on an IEP or
having ADD or ADHD, were FM teachers. More FM teachthan GM reported the cues
of students’ innate intelligence and love of mashstudents who struggle with math;
students’ backgrounds and families and/or SES stumtents’ behavior. Fixed mindsets
believe in fixed traits, and as a result believaythan accurately judge those traits
(Dweck, 2006). Students’ learning (and intelligenseheir responsibility, and if they
don’t have what it takes, so be it. Predominartlig,academic relevance of FM teachers’
cues were established within very confining paramsetsuch as being “late bloomers,”
“not developmentally ready,” or simply “not carih@he teachers shaped these cues by
labeling students and/or defining them by theuations like poverty and “low”
academic standing (Dweck, 2010a; Rist, 1970).

FM teachers’ cues seemed almost as if they wered@s how the students made
the teachers feel, and the cue was the teachaddigrs to students without centralizing
student learning or understanding of the contettéachers spoke of making their
judgment of student performance and learning baseskveral diagnostic sources.
Several based their judgment on static cues likataly low intelligence (Dweck, 2006),
claiming a student is a “late bloomer who struggheghematically...because of ADD.”
Similarly, several teachers based their judgmentstodents’ lack of attention and poor
behavior (Dusek & Joseph, 1983), and even excumad because of being medicated.

Other FM teachers used the cue of whether or saident showed any effort (Jussim &
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Eccles, 1992). One FM teacher in particular focusewbst entirely on family troubles
and impoverishment (Rist, 1970) claiming “this tssuggles in math, but as far as | can
tell he’s raising himself,” creating an overwhelglyndepressing and pessimistic future
for students (Dweck, 2006, 2008, 2010a; Rattah e2@12), as well as communicating
and promoting a helpless response pattern thagstsigvill notice (Dweck & Leggett,
1988).

A Tale of Two Teachers

As a point of interest, it would be wise to analyadset’s influence on cue-
usage by following two teachers—one GM and one Fhltake a closer look at the cues
they reported using and to look at them with thaimdsets as the backdrop. Bridgette
measured highly growth mindset on the mindset sug@e/1.2), and she reported these
cues: knowing students strengths and weaknessegnss’ developmental “readiness”
and age, past and recent assessments given, stuslerkk and performance in class,
students’ problem-solving and questioning skillsg@ing progress monitoring, student’s
literacy skills, and level of comprehension basedeing on an IEP.

Katrina measured highly fixed mindset on the mindsevey (3.2/2.7), and she
reported these cues: students’ developmental ‘neadi; age; if they been to preschool;
students’ understanding of math; home life and sttppxposure to and experience with
math; class behavior; and students’ work and pevdoice in class.

Interestingly, Katrina and Bridgette’s cue-usagly @verlapped twice—with
students’ work and performance in class and ongssstssments, and students’
developmental “readiness.” Otherwise, these teadmere different cues they reported

using to predict their students’ performance (T&hi.
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Judgment Accuracy Influenced by Mindset
These ten teachers were chosen as the highest @ kigimest FM, and their
judgment accuracy for math skills and for concelptmaerstanding ranged. The
researcher felt this variability in judgment acayranight allow for the analysis of how
cue usage relates to mindset and accuracy in genab of a pattern between mindset
and accuracy within this sample.

Table 6.5
Teachers’ 2015 Mindsets and Judgment Accuracy ai 9kills

Participants:
Judgment Accuracy:

Teacher 2015 Mindset Skill
Annie G 1
Nina F 1
Cathy G 97
Hanna G 73
Karen F .68
Katrina F .63
Carter F .45
Janet G .33
Mark G .33
Bridgette G missing
Table 6.6

Teachers’ 2015 Mindsets and Judgment Accuracy oh I@ancepts

Participants:
Judgment Accuracy:

Teacher 2015 Mindset Concept
Bridgette G .67
Mark G .6
Carter F .5
Annie G 5
Hanna G .46
Karen F .46
Cathy G 45
Katrina F 27
Janet G .06
Nina F -72
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Looking at the above ranking of judgment accuramyes in Table 6.5 and 6.6, it
is clear that 3 of the 4 highest judgment accutaaghers (top 2 from each table) are GM
teachers. However, out of the two lowest judgmentieacy scores on both tables, 3 of
the 4 are GM teachers.

Many of the cues reported were academically releaad significant because
they were based on academic proof of student legrmisconceptions, skills, and/or
behaviors reflecting their academic profile asualsht. Academic relevance serves as a
determinant factor because of its value in cue-@isagl its accuracy. Therefore, because
so many of these cues were academically relevathstiact pattern between mindset and
cue usage was hard to find. Teachers spoke ofdp#séir predictions on current and
previous grades, previous standardized test scamesstudents’ self-concept of math
ability—cues based on academically relevant evideéhat beget accurate judgments of
student learning and monitoring (Dusek & JoseplB319ussim & Eccles, 1992).

Similarly, many of the reported cues were situatétiin the teacher’s
instructional practice and interactions with studdéon show how a teacher comes to
know her students, and definitive patterns didemerge between mindset and accuracy.

Summary

In summary, what emerged from extensive analysikefnterviews were 17
cues teachers use to make predictions of studeforpmnce. These cues included a
variety of components, from academics and formassessment to behavior and
cognitive impairments. When these cues were exatragainst the backdrop of teachers’

mindsets, a plausible connection could be seers. ddnnection alluded to the influence



124

of mindset on cue-usage. However, this connectias not as definitive as hoped for,

and warrants further investigation.
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CHAPTER 7: DISCUSSION AND CONCLUSION

The discussion will consist of several componefitsan interpretation of Study
1, Study 2, and then both studies together, (2)ntipdications of the study, (3)
limitations of the study, (4) recommendations fatufe research, and (5) the conclusion.
Before diving into these components, below is a@hddscribing the study’s main tenets

as supported by the teacher expectation and mititisature.
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Teacher expectations/judgments of student learning and performance
shaped their instructional practice, influence students, and are mediators of
student achievement.

(Brophy & Good, 1970, 1974; Good, 1987; Rubie-Davies, 2006, 2007,
2009, Bandura, 1977, 2001; Babad, 1993)

l

Accuracy of expectations and judgments is critical.

(Jussim, 1986; Jussim et al., 1994; Jussim & Eccles, 1992; Good, 1987;
Shavelson & Stern, 1981; Hoge & Coladarci, 1989; Demaray & Elliot, 1998)

|

Accuracy of expectations and judgments depends on the cues teachers use
on which to base these expectations.

(Shavelson & Stern, 1981; Good, 1987; Jussim, 1986; Jussim et al., 1996;
Jussim & Eccles, 1992; Jussim et al., 1994; Dusek & Joseph, 1983; Hoge
& Coladarci, 1989; Demaray & Elliot, 1998)

|

Teachers” growth or fixed mindsets influence these cues.
(Dweck, 1975, 1986, 1991, 2006, 2008, 2013, 2015; Dweck & Leggett,
1988; Dweck & Elliott, 1983; Dweck et al., 1995; Hong et al., 1999)

This cognition component of the Implicit Theories model leads to...

|

...the affect and behavior components of the Implicit Theories (Dweck
scholarship), supporting the “self-fulfilling prophecy™ and the ripple
effects it triggers

(Brophy & Good, 1970, 1974, Braun, 1976; Rattan et al., 2012; Good,
1987; Bandura, 1977, 2001)

Figure 11.  Graphic describing what the main tenets of thislgare from the
literature.
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Interpretations of the Studies’ Findings
Study 1

The purpose of Study 1 was to answer the follovgugstion: Is there a
relationship between judgment accuracy and mindset@y 1 found that there was a
significant and positive correlation between growtindset and judgment accuracy for
skill (r = .33) and conceptual understanding (86). In contrast, there was a significant
and negative correlation between fixed mindsetjadgment accuracy for skill (r = -.30)
and conceptual understanding (r = -.34).

This means that if a teacher has a growth mintlseteacher could be more
likely to accurately predict students’ math skilldaconceptual performance. On the
flipside, there was a moderately strong, but negatlationship between fixed mindset
and judgment accuracy, meaning that if a teachealied mindset, the teacher could
be less likely to accurately (and thereby morelyilte inaccurately) predict students’
math skill and conceptual performance. That sath fom Study 1 showed correlations,
not causations. This study does not make the dlzémif a teacher has a growth mindset,
then he is guaranteed to be more accurate at preglgtudent performance. Just like this
study is not claiming that if a teacher has a firgddset, then he is guaranteed to be
more inaccurate.

The findings from Study 1 implied that mindset ughces teachers’ judgment
accuracy. However, the question still remainedré8tady 1 as to why. The reasons
behind the mindset/judgment correlations needadficktion.

Study 2

Accordingly, the findings from Study 1 laid the gralwork for the questions
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behind Study 2—What are the cues that teachertousake their predictions of
students’ academic performance? Does the teaamértset influence the cues used?
Study 2 uncovered some of the cues teachers vgtbveth and fixed mindset use, giving
rise to the affirmation of mindset’s influence oweich cues. However, this influence
warrants further investigation. Of course mindsetat the sole influence, but the
consistencies between the growth and fixed mingsehers allows for a claim to be
made.

Study 1 and 2 Combined

The layering of these two studies brings the notibaccuracy to the forefront.
The findings of Study 2 brought to light some pbksexplanations behind the
mindset/judgment correlations found in Study 1. &mse a fixed mindset perceives
intelligence as static and relatively immutableareliess of effort (Dweck, 1991, 2006,
2008, 2013; Dweck & Elliott, 1983; Dweck & Leggetf88), this might cause fixed
mindset teachers to base their judgment cues oa teacher-centric and two-
dimensional factors, such as the ones describeceadal in Chapter 6.

Basing their judgment of students’ academic peréroe on inaccurate and/or
academically irrelevant factors such as behawuopulse control, the timing of their
instruction regardless of students’ comprehensfat) and socio-economic status (Rist,
1970; Good, 1987; Dusek & Joseph, 1983; JussinG;1B&sim et al., 1996; Jussim &
Eccles, 1992; Jussim et al., 1994), could plausiblyse fixed mindset teachers to make
less accurate predictions.

Whereas growth mindset teachers might be more atecur their judgment

because they based their predictions of studeo#leanic performance on accurate
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and/or academically relevant factors, such as ststleumulative folders and academic
records of performance, current grades, and tlohéea knowledge of student learning
(Dusek & Joseph, 1983; Jussim, 1986; Jussim €t206). It seems logical that a teacher
who centers her instruction on her students wilterexcurately assess and monitor
students’ learning and performance because, nkady lithat teacher uses accurate cues
with which to do this.

That said FM and GM teachers overlapped in margef cues (such as
previous assessments and classwork, problem-satkiilg, and math skills),
confounding the influence of mindset on cue-uségielitionally, the mindset/judgment
accuracy correlation for this sample was prematptamism for this particular group. As
an averaged judgment accuracy score, the growgndéachers showed fairly accurate
judgment. But the group did not show as strong @draelation as the overall data of
Study 1 did. Fortunately, however, the ten teactersmprove their judgment accuracy
from the school years 2013 to 2015.

Though Dweck (2006) claims peoples’ mindsets cag wathe degree to which
they strictly align with either a growth or a fixedndset, categorically speaking Dweck
claims people are typically one or the other wiibhd variability in between. However,
this study would like to acknowledge the fact tharowth or fixed mindset is not set in
stone, or a black and white categorization, antequossibly not precisely measured by
the Mindset Survey in this study. Instead of baingceived as dichotomous categories
in this study, these mindsets can be thought oinigaethe possibility of blending. It is the
belief of this researcher that the Mindset Survesgduin this study lent itself to such a

blending.
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Could it be that since a fixed mindset’'s main congs being judged (Dweck &
Leggett, 1988; Dweck & Elliott, 1983; Dweck, 2006pme of these teachers answered
the Mindset Survey with what they thought wouldte “right” answers to make them
appear more growth minded? This is a common probledniimitation of self-reporting
on surveys. Explained another way, the completich@Mindset Survey by several
teachers could be based on how the consensus walddbly answer these questions
(Rokeach, 1960). Estimating and wondering about imamy other teachers hold such
basic beliefs (Rokeach, 1960) could have drivesdheachers’ responses.

Because in fact, some of the teachers’ respongée tia-person interview
guestions may have revealed their core beliefssigpa fixed mindset) that are related
to one’s self-concept (just like Dweck’s impliditdories explained in Chapter 2) and
conceptions of others (Rokeach, 1960; Dweck, 2086l their survey answers revealed
their peripheral beliefs (Rokeach, 1960) that emdrgm more formal, learned content
of one’s beliefs about something like intelligeracel creativity, and what would be the
appropriateanswer.

For example, Hanna’'s 2013 Mindset Survey score stawsignificantly fixed
mindset (3.2 GM/2.7 FM), while her 2015 Mindset\&y score showed a significantly
growth mindset (4.3 GM/1.8 FM) as seen TablesBetause these teachers were
involved with a year-long professional developntdat focused on improving teachers’
monitoring of student learning, one could argue dth@nges in mindsets as measured by
the Mindset Survey were reasonable in teachergipating in this professional

development, such as Hanna. This shift in mindsetahstrates how mindsets could
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change with the deliberate goal of such changeci@lall et al., 2007; Hong et al., 1999;
Dweck, 2006, 2008, 2012, 2013, 2015).

However, there is more to this story. It must beeddhat these studies cited
above involved extensive and deliberate “belieginéntion” (Dweck, 2008, p. 391) for
teachers and students. These interventions aimgthaging one’s core beliefs (Dweck,
2008; Rokeach, 1960) that lead to personality ceamghen shifting from a fixed to a
growth mindset at the core. Therefore, the profesdidevelopment the teachers in this
study participated in was not the “belief intervent that Dweck (2008) describes as
necessary to bring about the change that such istens patterns of experience and
action that are central to the case that persgradit be changed” (Dweck, 2008, p. 392).

This calls into question for this particular teach¢anna, the issue of only
peripheral beliefs (Rokeach, 1960) changing as ureddy the survey. Her peripheral
beliefs about intelligence and creativity are basednore formal, learned content of
one’s beliefs, and would involve giving more of dygpropriateanswer than what her
core beliefs rest on (Rokeach, 1960). Her charme fixed to growth as measured by
the survey could explain the anomaly described epathere her interview revealed a
more fixed mindset person (her core beliefs), wtiikechange in her survey score
measured the peripheral beliefs that underwentagsfrom 2013. A personality
change, as Dweck’s scholarship describes, at tteelewel of beliefs has not occurred, as
evidenced in her responses to many of the intergesstions, just like Janet’s situation.
Therefore, both Hanna and Janet demonstrate heachér's mindset as measured by

this survey might not explicitly predict their cusage with which to judge student
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learning, nor their instruction and feedback. Tleire beliefs may not have changed,
only their peripheral beliefs

In summary of this closer examination of interview®ecame very apparent that
there was a discernable alignment with teachemnstegt and their cue-usage. Yet the
few teachers where this alignment was not as diabée were the ones whose mindset—
as measured by the survey—and responses to mang witerview questions showed a
contrasting relationship. The interviews provideorenof a window into a teacher’s core
beliefs rather than the Mindset Survey that seetmathow peripheral beliefs. Also
relevant is the fact that these two teachers'—HamthJanet—judgment accuracies
declined from 2013 to 2015, as seen in Table 7his 3uggests that the cue-utilization
for monitoring student learning could be influenbgsone’s mindset, thereby suggesting
that one’s mindset could influence one’s accurdayanitoring and judging student
learning and performance. Clearly stated, cue uaHgets judgment accuracy, and
judgment accuracy relates to mindset, and thergifoseems reasonable to postulate that
mindset affects the cues teachers use to judgerstighrning, which were the combined
purpose of Study 2.

Implications

The current study has social change implicatioos.itstance, the study
contributed to the research base concerning thadgtmpindset has on teacher judgment
and thereby expectations—specifically that a growihdset (even a growtbriented
mindset) is more conducive to cues that empowelesitis. Furthermore, the results of
this study imply a connection of mindset and cuages and how this could parallel the

cognition-affect-behavior model of Dweck (2006) amtleagues’ implicit theories.
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Therefore, an additional social change implicat®that a growth mindset (even growth
oriented mindset) may have the potential to hetfregs important achievement gaps
between those students for whom a teacher mairntainexpectations and high
expectations. The following section discusses tivapécations for social change in
more depth.

To begin, reflective cues appear to be more empgogi@nd motivating for
studentdecausehe students and their learning shape them. Bedakteachers more
prevalently used RFC’s to monitor their studerggrhing and make their predictions,
generally speaking this is more likely to set offasitive chain of events leading to
mastery-oriented behavior in pursuit of learninglggDweck & Leggett, 1988). A
connection between using RFC’s and the teache€ ®lstrategic feedback (CKF) seem
to be more encouraging of future learning (Rattaal.e2012).

On the contrary, reactive cues (RAC’s) appearecerdemotivating because the
teachershapes them rather than the students. Becausede¥iers more prevalently used
RAC's to make their predictions and monitor theudents’ learning, generally speaking
this is more likely to set off a negative chairegents, leading to a helpless behavior
response in pursuit of performance goals (Dwecke§dett, 1988). A connection
between using RAC’s and the teacher’s use of wgtonal, correct answer feedback
seems to be more pessimistic and disabling of éuearning. This is similar to Rattan
and colleagues’ (2012) study where they calleifortingfeedbackhat aimed more at
than promoting more effort in students, and whabgao (1979) referred to adfectively

valanced feedbackommunicated to low-expectations students thatidecmore
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criticism than praise, resulting in students exgriess effort and thereby sustaining
weaker academic performance.

It seems logical that a teacher who centers héwictson on her students will
more accurately assess and monitor students’ legamnd performance because, most
likely, that teacher uses accurate cues with wiado this. However, that is not to say
all reactive cues are inaccurate or misleadingtaidy there is validity to the teachers’
use of reactive cues such as a student’s literemtylgms or development issues, because
these situations could lead to academic stumbliogks if left unattended. But rather
than label them diagnostically within the confimdé®ntity theory, teachers can be more
effective when they see these as opportunitiegrimmth. Yet when teachers’ base their
perceptions and evaluations of student learning/\sohreactive cueshat are mainly
shaped and driven by the teachers’ reactions toshalents, teachers detrimentally label
and categorize students, expecting them to stHse categories.

Mindsets are contagious! Students perceive thethtteir performance can
reflect them (Dweck, 2010a; Rattan et al., 2012)sibf the FM teachers seemed more
pessimistic, defensive, and depressing. GM tead®Esied more optimistic. They saw
the child more holistically, whereas FM teachemsldaot distinguish between students
as individuals and students as defined by theiilfasnof origins or by their innate
abilities (or lack thereof). Some teachers in gtigly seemed to perpetuate the self-
fulfilling prophecy and low expectations by giving credit to their students for the
intelligence and (coping) skills they do have. Théyck these attributes from even
coming to the surface with of their chronic helglenaladaptive behavioral response that

demotivates students.
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The implications behind this study (or any partte$ study) are not intended to
vilify or debase fixed mindset teachers. Makinglascurate predictions does not
automatically make for poor instruction, and ib@t to say that all teachers with a fixed
mindset make more inaccurate judgment of studantileg. Nor is it to say that a fixed
mindset teacher is therefore a bad teacher. Inffaett mindset teachers can be effective
instructors. This study implies that perhaps wighdt to a growth mindset, these fixed
mindset teachers could be even more effective.

Potentially inherent in these social change imfilice is the possible link
between low expectations and fixed mindset, ant {rigglistic) expectations and growth
mindset. As discussed in great detail in Chaptexgectancy effects research
demonstrated how the process of teaching led kamage in the product of student
achievement, thereby demonstrating expectancytsff€eacher expectations were
defined in the expectation literature as teachergpions about students’ performance
and aptitude (Brophy & Good, 1970; Weinstein, 20R@bie-Davies, 2014). This current
study expands upon that definition by turning tlegrent of perception into the practice
of making predictions to then be analyzed foadsuracy, thereby getting at the heart of
the matter and the driving force behind expectatidme low expectations teachers more
aligned with a fixed mindset? Are higher expectaditeachers more aligned with growth
mindset?

The answers to these questions may help contributi®sing the achievement
gap between those students whoareuratelyand those who aiaaccuratelyperceived,

predicted, and then destined to perform acadergieadertain way. After all, a self-
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fulfilling prophecy is “afalsedefinition of the situation evoking a new behayighich
makes the original false conception camue” (Merton, 1948, p. 195, italics in original).

With its heavy reliance on and obsession with perémce goals (assessments),
has America’s education system as a whole fostpergetuated, and encouraged a fixed
mindset? Is the alphabet soup of standardizeahte@SAT, IRI, ACT, etc.) creating a
fixed mindset culture? Since the main concern fofed mindset is being judged, while
that of a growth mindset is improving (Dweck, 2008)ouldn’t we be headed in a
growth-oriented direction? This era of account&piertainly has it merits and teachers
need to be accountable. Yet rather than beingdmdduntable as measured by a
performance goascore on a test (fixed mindset), why not be helwbantable as
measured by Earning goaldemonstrating students’ improvement of intelligeaad
competence?

Limitations and Assumptions of the Study

This study recognizes its small sample size fodp®i(n = 10 teachers) as a
possible limitation. Using this stratified, convence sampling process could pose a
limitation and thereby restrict the generalizapibf the results to other school districts
and to other populations of teachers and stud&hts.sample containing teachers with a
loose correlation of mindset and judgment accucacyd also be a limitation. The
sample did not represent the data from Study 1s iMais chosen as a way to check for
patterns, but it served as a limitation in the end.

Additionally, the sample was a homogenous grougathers from one school
district who had all participated in professional/dlopment in monitoring student

learning, which may have influenced the results:illtbe important to interview and
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observe other teachers with a more diverse samassess the scaling and applicability
of the primary and secondary codes. This is platfioed future study.

The assumption for Study 1 is that the teacheiqgyaants completed their
predictions of student performance to the besheir t@abilities. The assumption for Study
2 is that teachers answered each interview queltogastly and with thoughtful
reflection. The other assumption for Study 2 ig teachers completed the Mindset
Survey in a way that authentically reflects theinaset, free of any popular bias of how
one “should answer.”

Recommendations for Future Research

This current study focused on teachers’ mindsetttipg the cues they use to
judge student learning and performance, and theracg of these cues. Because this
study only involved teachers predicting their studescores on the mathematical skill
and concept test, a logical future study would imganterviewing the same teachers
after their judgment accuracy was calculated ardebchers would examine their
predictions compared with students’ actual scdviese specifically, teachers would
have the opportunity to evaluate and reflect oir twven predictions and their accuracy
with students’ actual scores in front of them. Thisighle second interview would allow
for conversations about teachers’ understandingsdofidual students, the cues behind
their accurate or inaccurate predictions, anddteall experience.

This entire research plan for a future study shaldd be conducted at the
beginning of the school year, when teachers halyeh@d minimal time with their
students. This could allow for a more gut-reactigre of cues teachers reveal, adding to

the research on cue usage and teacher expectations.
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Another recommendation for future research inclutsgeloping interview
protocol questions targeting certain cues that gaetem this current study. By creating
separate and specific questions aimed at uncovtregodes, the interview could
succinctly and efficiently yield more relevant infeation.

Another recommendation for future research invollassroom observations of
the teachers following their interviews. Teachesexations could verify if and how
what they described in the interviews aligns wit&it instructional practices and
interactions in the classroom. This research cthed unearth if and how a teacher’s
mindset manifests itself and/or is revealed throtiglr pedagogy, feedback, and
interactions with students. This study would atsdude doing a members check with the
teachers to review the researcher’s field notas fitee observations together.

Conclusion

The accuracy of a teacher’s judgment of studemhieg and performance
fundamentally trumps all. Therefore, the veracitg academic relevance what
teachers base their academic expectations on—itegaraf whether high or low—is the
antecedent to the accuracy of expectations andrjadts of student learning and
performance. The purposes of this study were tdoexphe cues (the reasons, the bases)
teachers use to form their judgments and to analmther these cues influenced
teachers’ judgment accuracy. Additionally, thisdstexplored whether or not a teacher’s
mindset further influenced cue-usage. Evidence fitusistudy uncovered how teachers
with a growth or fixed mindset used both similad afifferent cues on which they base
their judgments and expectations of student legrnihis is not to offer a gesture of

generalization, as two teachers in particular diggdl very divergent mindset/cue usage,
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and some teachers from both growth and fixed misdeported hybrid elements. Yet
overall, evidence from this study makes a uniquerdaution to the research, in which a
teacher’'s mindset is an influential factor on csage for judging student performance
and learning, and growth (oriented) mindsets evaiddrmore appropriate, academically

relevant, and student-centric cues.
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APPENDIX A

ITML Test of Mathematical Skills and Concepts: Grade 2
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Directions for Part 1: Please answer each question. (Teachers may read items to students if necessary).

1. What number comes next?

86, 87, 88, 89,

2. What number is missing?

78,79, , 81,82

3. What number comes next?

63, 62, 61, 60,

4, Solve:

11+12

5. Solve:

12-3




(

6.'What'humber'belongs'in'the'missing'space'so'both'sides'add"
up'to'the'same'amount?"

9(+(__(=(2(+(9(

7."What'humber'belongs'in'the'missing"space'so'both'sides"add'up'to"the'same"
amount?"

14(+(2(=(__+3(

8.'What'humber'belongs'in'the'missing"space'so'both'sides"add"
up'to'the'same'amount?"

7(+HC_=66-2(

'9."Tammie'has'24'toys.'Her'friend"gives'her'7'more'toys."How'many'toys'does"
Tammie'have'how?"

LTI

10."There'are'26"cookies"on'a'plate."lf'you'"eat'9"cookies, how"
many'cookies'would'still'be'on'the'plate?"

151
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APPENDIX B

ITML Test of Mathematical Skills and Concepts: Gradce 4-5



Directions for Part 1: Please answer each question.

153

1. Solve: 12.6+7.8

194
20.4
25.1
19.14
Other

2. What is the value of the digit 4 in the following
number? 241

mMoP®»mo0®»

10
40
41
Other

3. Solve:

35 - 12

>

[c-N N1

E. Other

4. Which number belongs in the missing space so this is
true?

14+5=__ +6

moo®»

19
25
15
13
Other

5. Kyle ran 3.4 miles. Janice ran 3.38 miles. Who ran the
farthest?

Kyle
Janice
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Directions for Part 2: Read each question and each part to determine whether the statements are true or false.

; 4 3
6. Here is Tanner’s method to solve Py + T

Which comment is true: L’ 4-3 7 . A

A.i + 3 = Z so his answer is correct. _— /2’ B.
¥ o g o g+ :
B. His answer is less than it should be.
C. His method will always work.
7. Which statement is correct about the number 179.6?
Select only one statement you think is correct.
A.
A. There are 17 tensin 179.6 B.
B. 179.6 s closer to 179 than 180. C.
C. 179.4is greater than 160 + 19.4 D.
D. The digit 7 has a value of ten.
8. To the right is Madison’s method to solve 232 — 136.
9.0D 30 2
Could Madison’s method be used to solve 245 — 135? -~ 00 -30 -4
- - 7 A. Yes
|00 o - L{

/ B. No

9. Allie shows this to explain how she knows that 56 + 48 = 55 + 49.

Is Allie correct? |
/_\_\ A. Yes
56 1H8=55+49 B, No
~__
+
10. Which method shows the correct way to solve:
3.2 _ 6 A
A =x>=2
3 472 8
-Xx2
* 3 3 6 B.
B. -+ -= -
4 a4 4
C.

(@]
alw
+
»lw
]
® o
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APPENDIX C

Mindset Survey
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Please indicate your level of agreement with the statements below.

Strongly i Strongly
Agree Neutral Disagree ,
Agree Disagree

Your level of intelligence is highly related to the amount of effort you
put into learning information.

You have a certain amount of math intelligence, and you can'’t really
do much to change it.

You have a certain amount of physical ability, and you can't really do
much to change it.

You can change the amount of talent you have in various areas with
effort.

You have a certain amount of talent, and you can't really do much to
change it.

Not everyone can be smart at math.

No matter who you are you can significantly change your intelligence
level.

With effort you can change your math ability quite a bit.

You have a certain amount of creativity, and you can'’t really do much
to change it.

Your level of creativity is highly related to the amount of effort you put
into cultivating it.

You can learn new math skills, but you can't really change your math
intelligence.

Intelligence is a process and can be increased over time.

Your level of intelligence can change with effort.

Your level of creativity can change with effort.

The brain is like a muscle, when it is stretched/challenged, it grows

Your math ability is something about you that you can't change very
much.

You can learn new things, but you can’t really change your basic
intelligence.

You can learn new things, but you can’t really change your basic
creativity.

Statements or scenarios 1, 5, 6, 11, 12, 15, 16rk¥ 18 reflected a growth
mindset, and statements or scenarios 2, 3, 4,9,18), 13, and 14 reflected a fixed
mindset, obviously to a varying degree in each,tdube Likert scalability of each

teacher’s response.
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APPENDIX D

Interview Protocol
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Interview Protocol for Teacher Judgment/Mindset Corelation Dissertation
Step 1:

Teachers will have already taken the Mindset Subedgre | interview them.
Step 2:

Teachers will have a class roster with all of tloeirrent students’ names listed on
it. They will also have a copy of the ITML math essment to look over. After doing so,
each teacher will predict how each of his/her sttslevill perform on the ITML math
assessment. Each teacher will write down the numbesrrect answers that she/he
predicts each student will score. Each teacheoeeswill reflect this judgment of
students’ total correct answers.

Step 3:

Depending on the mood/teacher/vibe, | will eithavénthe teachers make their
predictions without me posing any questions uhgltare finished with their predictions,
or | will gradually begin to ask them interview gtiens while they are making their
predictions.

Step 4: Interview Questions

Please state your name and today’s date.

Please tell me where you work and which grade gaah.
How many years have you been working as a teacher?
What does it mean to you to be a teacher?

How would you defingredictior?

o g A~ N PE

Describe what cues you are using to judge yourestisd performance. What
are you basing these prediction scores on?
7. To what extent do your math lesson planning antluog8onal practices center

aroundyour explanation of the concepts/content?
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8. To what extent does your math lesson planning asigictional practice
center around your understandingstifdents’ thinking? (For 7 and 8, I'm
getting at whether the instructional focus is oa inoduct—the transmission
of knowledge to students, like through repeatedtpre, or on the process—
the construction of knowledge by students.)

9. How do a student’s background, culture, and/or liadetermine his or her
intelligence?

10. As your students learn new concepts and contentpddhink they change
their intelligence?

11.In what situations doesffort matter to you in school or teaching?

12.During your lessons and discussions, to what exteryiou carefully explain
the correct process or procedure to avoid studeatsng mistakesd'(n
trying to get a sense of a teacher’s sense of aed forcontrol.)

13. During your lessons and discussions, to what éxteryou want to bring
about student misconceptioras (learning opportunities for a student and
whole-class or small group discussions-- get as@fia teacher’s sense of
and need focontrol)?

14.1n what situations are you comfortable with studesttoosing and talking
about the methods they use to solve problems?

15.In what situations are you more comfortable withdsnts working

individually on the assignment you assign?

Step 5:

After each teacher is finished making his/her prtains, | want to review the
predicted scores with him/her. Looking at theirresp | will point to a student who is
predicted to do really well (ex. 4 out of 5, or S&pre) and one who is predicted to do
really poorly (ex. 0/5 or 1/5) and ask the teadheatescribe the difference between the
students.

16. How do you know this student won’t know this cart®How do you know

this student will?(For this question, see if the teacher uses diffecees to

make predictions in Concepts and Skills sectio$ML test.)
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17.For this student you just gave a 0, 1, or a 2dwey tvould you respond to them
when they answer a question like this one incayeaatclass? (Then | would
point to a question from the ITML test that thectear just made predictions
on.) (I'm looking for product feedback —teacher giveghtianswer to
student, or process feedback—teacher explainswiewes the cognitive or
behavioral processes that student should go thraagitome to correct
answer. The product feedback also connects to finadset person whose
main concern is being judged, and the process fagdbonnects to growth

mindset person whose main concern is improving.)
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Interview Transcriptions
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Transcribed interview with BRIDGETTE

BW: Please state your name and today’s date.
BRIDGETTE: Bridgette, and today is March 9, 2015.

BW: Please tell me where you work and which graale tgach.
BRIDGETTE: | work at Piper Elementary, and | tedicst grade.

BW: How many years have you been working as a s&x&ch
BRIDGETTE: I've been teaching about 15 years

BW: What does it mean to you to be a teacher?

BRIDGETTE: I feel like I've been given the priviledo be a part of something very
special in the children’s learning to help themenstand how the world works, how to
learn why were at school, what we can do with wirgte learning; how important
education is and to help them use their imaginaiwh have fun with learning. And also
to dig deeper in their learning, so that they daallenge themselves. It's a gift. | love
coming to work with these kids every day. It readlfun. Some days more than other;
but it's a reward.

(Then while she’s making her predictipns
BRIDGETTE: Out of the front five questions, onlyeostudent would not get five out of
five. They all should be able to get that 5/5.

BW: What about that one student who wouldn’t géva out of five?

BRIDGETTE: You know, it's like she’s at a kindergam level and her parents forced her
into the first grade. So a lot of times, this tyfgroblem solving... she’s not there yet.
So I'm just guessing that she could probably getrdng and she would probably get a
3/5 or 4/5. Counting backwards is hard for herths® problem she might mispdinting

to a particular problem on ITML testEverybody else should be able to get that. Wnles
they just make a silly error, like instead of sayirl they said 12. But other than that,
they should all get it.

BW: And what are you basing those predictions &% o

BRIDGETTE: Well, first of all, | think that’s faigl easy (on the front of the test). | don’t
want to use that wor@éasy but they'’re at a level where they should be ébiget a five
out of five. I've given similar assessments and/teall answered it correctly. And then
I look to see how they work in the classroom. Biltimk it's fairly simple work for them
to do. Maybe at the beginning of the year, | wanidk differently. But at this point in
the year, I'd say most all of them will get it. Ndhere are still some that do a reversal of
numbers. They might put 14 instead of 41. I'm sgeiriot of that lately, especially with
that one little doll! And | have progress monitayifor this because she does this a lot.
And I've spoken with her parents about it and hkhi've talked them into having her do
first grade over again... She can barely even uss@d.

So now let’s switch to the back. | know these fstudents would make errors on this
side. Three of these four are in progress monigo@md one I've had just move over
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from a different classroom. I'm learning how hetirty in math. | know he’s capable,
but I'll have to wait and see because he makesakestbecause he’s not being careful.
Same with these three—they will get 3 to 5, and time will get 4 to 5. I'm saying this
because I'm seeing how they’re solving other typigsroblems I've given them. And
they have to go back, and these three are jushact yet. And then for a few students, a
story problem is hard for them because they have-tead it and do it over. They say
that they only know the answer, but then they Satyhihh”, and they have to do it again.
Some students, | don’t have to read the story problto them out loud. But with other
ones, | do have to read everything. These two itiqoéar- so that's what | would guess.

BW: So let's compare these students—this one hauieggve 5/5, and this one you say
would get 3/5. Tell me why these scores?

BRIDGETTE: Some are more immersed in the langusgé, we did an assessment of
language at the beginning of the year, they'd be tabrepeat what you said and absorb
that and be able to have that comprehension ofiEggwhere they know what you said
and how to answer it. But for some, it just gaghtrof their head. So in math, it's hard
for them with story problems, where they have tsdme extra thinking or multiple
steps like adding one side first before making lsodles are equal to (=). Some are just a
bit younger. Some are just more immersed in langwaegl some are just younger. And
especially, | don’t mean to pick on boys, but adbtimes the boys are younger.
Sometimes that can have something to do withhiavie three boys that are very young-
that doesn’t mean they necessarily have a problgmmath. In fact, one’s very strong
in math; he just has a problem with writing andiggvme an equation with this math
problem. He wouldn’t be able to give me an equatwith appropriate signs, but he’d be
able to tell me the answer nine times out of 10tafidabout it... you know, what'’s
going on versus | have another student who isnosthere when it comes to the
language component and understanding what yowtiaga

BW: Is that related to native languages and ELL’s?

BRIDGETTE: No. | have one on an IEP and one thgetsing put on an IEP. | also have
two girls and | just have to repeat the problem #eeh they understand it. If | questioned
them on it and pull back and say, “let’s read thik&n they get it. They don’t need
manipulatives as much as they need to think itugno

BW: How do you defingredictior?

BRIDGETTE: Well, | always feel guilty when | predisecause | should be able to think
each student will get 100% because high expectatoa really important. There is
reality and that's the way | look at it-- it's tiheality based on what I've seen them do. |
have to be realistic even though it says “sky’slitng”! In fact, we’re doing a lot of the
missing addend story problems, but they’re not &bl other things like equality or
even knowing your numbers. So prediction is beinlg o accurately assess how they
would perform with skills (and in this case matWhen they show me the performance
sometimes, they may not be able to show me wittinggibut they could tell me and
that’s as equally important because | know in thead that that was going on.

BW: Thinking about your lesson planning and ingiamal practices, how much do they
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center around your explanation of the content awd imuch do they center on the
students’ understanding?

BRIDGETTE: Well, my explaining I try to do at thedinning of the lesson, like when
I’'m stating the objective. | might give them a sdengnd then show them the sample and
show how a student last year did it, and maybe itdhea little bit off or wrong and see

if they catch that to make them think. And somesirtig call students up and have them
work on a similar problem. I've had to do math egstthis year because | have too many
students that race through their work. | level iatlmbut because I've got those students
that race through it, those are the ones thatd teehallenge. But | need to pull them
aside and have em in small groups to be able tbatol get to keep the others busy and
let them guide their learning, like maybe they neestep up like if we’re doing units of
four and they’re building 40, and they show me that’s four, 10 times and how do you
put that in an equation? So that’s four times 10d Ahave some students that do that
and they’re guiding that.

BW: And for the ones you just described as finighieally quickly, is their work

correct?

BRIDGETTE: Yes! | have about five that are liketthend it's growing more and more
every day. | have the ones | told you about thatsaruggling and need extra help. And so
I have my high ones help these ones. But theyregiéieit or they don'’t get it. It’s that
black-and-white.

BW: What do you think that's about- that they dedrithey don’t?

BRIDGETTE: Well, it depends on the lesson. Like sashthem understand things like
decomposing. But some of them get lost in the abstt believe our textbook can be a
bit abstract. And so just because they've movetbannew problem, they understand it
more than they think, but it takes me or someorteetp them just so they can get it. And
then to show them the sample to go along with theatives, and then they get it. But
sometimes it takes a lot more one-on-one with tipasgcular students.
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Transcribed interview with Annie

BW: Please state your name and today’s date.
ANNIE: | am Annie, and today is Marci{'92015.

BW: Please tell me where you work, which grade tgach, and how many years have
you been working as a teacher?

ANNIE: | am at McDonald elementary and | am a sekcgrade teacher. | have been
teaching for five years.

BW: What does it mean to you to be a teacher?

ANNIE: I think for me, because | had a whole lifeftwre | was a teacher, part of the fact
| became a teacher was because | have my own daiagit | wanted to be able to be
there for her more often. But the other part i tiva@ always enjoyed teaching people,
and so when my daughter was born, | went backhoddo get my elementary
education degree. The most important thing for srte feel like I’'m making a difference
in their education.

BW: How do you know this student won’t know thisntent? How do you know this
student will? (Annie’s looking at the predictiosise made.)

ANNIE: We studied this format extensively. And llpmave one student, well 2 that
might miss 1 or 2. Everyone else will get 5/5 ais fiont side. On the backside, the story
problems, um, those same two students will haviecdifies. Literacy plays a factor into
that. For one of them, it's more than that. It'ggish language barrier. The other one, |
have been doing extensive interventions on couranththat student is still struggling.

All the other ones will get it right, 5/5.

BW: By that you mean five out of five?
ANNIE: Yes.

BW: For those two that will not get five out ofé front and back, is it just the language
piece, or is anything else factoring into that?

ANNIE: The one is the language barrier and hess,alvell because of the language, he’s
also struggling in other areas including math. 8abuldn’t even be able to read the
guestions. Because we practice that format aftithe, he might be able to figure it out.
But he gets easily confused even by the symbotsatieaused to represent math in
English. I don’t even know if the symbols are theng in Spanish. My other one is
actually having difficulty with counting; even mang objects one space to another. It's
moving manipulatives one place to another and haatskeep a number. So he’s not
even able to count moving objects. Just a simglefaounting from 1-100, we're still
working on.

BW: And with this process of looking at your statkeand predicting how they are going
to perform on the math test, how would you defiredpction?
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ANNIE: Well, prediction, which we talk about ali¢ time, is an educated guess of what
you think is going to happen. | always tell my sots there’s no right or wrong in
making a prediction. It is just your best guestoashat you think might happen.

BW: Can you hone in specifically on what cuesybd use and do you use as a teacher
to make such predictions of students’ performance?

ANNIE: You mean how do | know they will do well ahis? Well for this front side we
studied this format all the time. | have the tedbgg and the clickers and flip chart with
these exact formats that | created this summer.wagractice them daily. | send it to
them on their quicker, they respond back to me,larach see who is getting it correct and
who is not correct. So almost in a way, it's natliea prediction because | know who's
understanding and whao'’s not.

BW: If | was to point to one student on your rostehat are the first things that come to
mind on which you based your predictions?

ANNIE: Well that one student that you just pointeds a GT (gifted & talented)
student. So | am constantly thinking of how | cAalenge him. That’s all | ever think
about with him — how am | going to push him asdsul can. When I'm giving the other
students something like this test, | would put aimeenumber on the front of this number
and I'll make it three digits on each side of tigei@ion. | am always making it harder for
him. So that’s what | think about when | see hime.it¢eds to be challenged so | want to
push him as far as | can.

BW: Okay let’s think of a test or even just a duassessment that maybe is harder and
less familiar content. And let’s pick a studentttiiaybe you would give a three out of
five or even a two out of five. What are some @& tactors that play into your 2/5
predictions?

ANNIE: Um, | would think that if this particulatwdent got only a two out of five, it
was because they didn’t read the question carefuigel very confident that my kids can
solve the problems if they understand what it'Sragkl think that's when a lot of
misconceptions occur during testing. It's becabgewording is never the same, the
format is never the same. So for this student,uldi¢hink that would be the only reason
why.

BW: To what extent does your math instruction eearound/our explanation of the
math of new math content or strategy?

ANNIE: I'm always doing direct instruction for nfatl do small group direct instruction
also, and | do direct instruction for math. Whila doing that, I'm walking around
adding things to the kids that need it, trying éphthe kids that the math is a little bit
more difficult for. So | guess | am always thinkialgout all those things at the same
time, and I'm always trying to challenge the kilattneed to be challenged and also help
the kids that are struggling, which has become rddfieult this year with the class of
30. So it's gotten really hard this year for met Bdo a lot of... well, it's forced me to

do more direct instruction this year than | havevusly. | like doing the smaller groups
because | can give them more one-on-one atteridnt’s just not possible this year
with such a big group.
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BW: If you're doing more direct instruction andwyre noticing maybe half the class is
isn’t quite where you wanted them to be as farraetstanding the lesson, how do you
handle that?

ANNIE: Well for example say we’re adding two digimbers and | see half the class
has got it and the other half does not, that's wiheaditionally will break up and have
my kids that have a really solid understanding laaek them, of course, do more
independent practice to make sure they understaBdti then | would also want to push
them on to do something more challenging like agidimee, two- digit numbers or 3-
digit together. But | don’t know if that creates maavork for me in the long run, because
then does that divide get bigger? It kind of dege@bmetimes kids just need a little bit
of extra help to help them catch up to the oth@soiYep that’s pretty much what | do. |
try to pull those other kids as much as | can toh#oextra work with them. | don’t ever
let the kids sit idol and do nothing. They're alwdeing challenged.

BW: With that being said how does effort play atparyour teaching, in your interaction
with students?

ANNIE: [ think there is one thing about math thas always irritated me and | try to
convey this as a teacher and that is there a letamhers have a negative attitude towards
math. And | think if you have a negative attitudevards math, it's going to relate to

what the kids think about math. So | am always»sted about teaching math. | mean |
love teaching math. It's one of my favorite subgeso | think my enthusiasm rubbed off
on them and they put forth more effort. Do | dtdive the students who don’t like math?
Yeah, | do. | still have a couple of kids that prgt not thrilled about math. But | pay

more attention to them and they probably like tiBatt | pay more attention to them to

try to get them excited about math too. In the langif a kiddo decides that he doesn’t
want to put forth the effort into learning math¢@n be a factor. So yeah, they have to try
but | think it's my job to make sure that they aseited about it.

BW: Do you see effort as connected to intelligénce

ANNIE: No, I don’t think that is true. The reasbaing is because | know kids that
don’t want to put in the effort to do it, but thase very intelligent. It's kind of about
what you have to engage them. It comes back or¥mehave to get them excited about
it and you have to find that point that's goingrtake them want to participate and give
any effort. That comes back on the teacher. | walrtbst consider myself that student
when | was in school. | consider myself to be viaetglligent and | never tried in school. |
tried to skate by as much as | could becauselkieswhy do | want to try? Why do | have
to do that? And my daughter unfortunately is theesavay. Do | know she’s intelligent?
Yes, but it's about finding out what is going tagage them and make them interested
and care about their own learning.

BW: On the flipside of that, if you have a studesio does not understand the concept
or who is just struggling in general, do you ththkt with effort they can grow their
intelligence?

ANNIE: I guess it depends on how you define ingelhce. Do you say intelligence is
something... | mean I just think anybody can leamytlsing. | really do. Are there cases
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where people who are cognitively unable to leamething. Yes. But overall | think if

you want to learn something and you have the detetion and drive to learn it, you can
learn to do anything you wanted to do. So in thet @rcomes back on me, the teacher. |
always think that if they are trying to learn sohieg and they don’t get it, it's because |
did not present the information to them the rightwhat reaches them. So it's about me
adjusting my teaching to reach them. To make iagimg to them so they can understand
what I'm teaching. | know there are days when Iranhspeaking the same language that
they're speaking. So then it's time to change iadjttle bit! But yes, | think they can
grow. They just have to want to do it.

BW: Thinking about student backgrounds and custaed families, how do those
factors play into intelligence?

ANNIE: Unfortunately it's a huge factor. | thinkyou have two students that are
intellectual at the same place, and you get onegadas home every night that has food
in their belly, a place to sleep, extra resouraes, the family is able to provide extra
tutoring or work with them on their homework at migreading to them at night, tucking
them in, showing love and affection. Comparing tbahe student who goes home
hungry or there are language barriers at home.gdtestudent whose parents don’t even
speak English. So are they doing the homework thigim? No, they aren't. Is it affecting
their child? Yes unfortunately it is because thatlent doesn’t have the same resources.
These are huge factors and they will continuerimggiie. As far as poverty goes, people
from poverty have different sets of values on whatiportant, and education is not one
of them. Like for example if you read Ruby Payrfessnework for understanding
poverty, it's pretty clear that they have differémngs that they prioritize that are more
important in their lives. Education is at the veottom.

BW: Does these issues ever come into play, whemyake predictions and even hold
expectations for students? Do those factors likeegg come into play?

ANNIE: Hummm, let me think about that. I'm thinkired who my students are. Does
that come into play? Not one of the first thingatthopped into my head. | don’t know
that | really ever think about that, but insteadhef long-term effects like with my one
student for example who has difficulty with Englisimean, yes, that’s the first thing that
comes to mind because he won'’t be able to readssignment or the test. So yes, that's
something | would consider. | have other studamtseire that have difficult home lives,
but I don’t think | consider it right away. Yessta factor but it does not pop into my
head right away. I'm thinking of them all more aeadcally. Because there are students
that have a really horrific home live, but who aey intelligent and continue to grow
and | continue to push them in class. That's a gpggbtion | haven't thought of that
before so it makes me really think.

BW: During your lessons and during your instruefibow much is it the correct
procedure versus exploration?

| would say that the majority of my lessons are enexploration. I’'m not able to plan out
an entire week of math instruction. The reasondgrbecause | go off of where my kids
are in their learning. There are days when we kgntkrough things really quickly
because all of them have it and they all have alergtanding and we move on. But then
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there are days when we do more of what you saidrevtve got half the class that
understands and half that doesn’t. So | need teeradjustments. | go off of what they
are doing. One of the biggest ways that | teacthnsat make them explain their answers
and we talk about that so it becomes more of audsson. How many different ways can
we come up with the answer? Instead of “yes, thhEsight answer. You got it

correct. Move on”. | have a big thing that | ddiwihem and it spells APE. They have
to answer the question draw tpecture andexplain their thinking. They have to make “I
know” statements like “I know that this plus thguals that, so when | do that, this
happens so we try to use it all the time.

BW: What types of assignments or activities are ywre comfortable with having your
student do independently versus whole groups?

ANNIE: All of my independent work is follow-up aeities to things we’ve already done
together as a group. So | always introduce the cmvtent, and then we do independent
practice on our own. And then we’ll do it even iatincenter rotations a few days after
that.

BW: When a student answers one of these queshoaogectly (pointing to an ITML
math item), how do you handle that?

ANNIE: Well again | ask them to explain their tking and then that can take care of
itself even. Even if it's wrong, | use that as ad@ng moment. If it's incorrect, that's
almost more perfect for me because then | can thevelass talk about it and we can
explain it and then when the student explained therk, they catch themselves and then
it means more to them and they have a deeper uaddisg. It's a good thing!
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Transcribed interview with JANET

BW: Please state your name and today’s date.
JANET: I'm Janet. Today is March 16, 2015.

BW: Please tell me where you work and which gngaleteach.
JANET: I teach at Piper elementary, grade 3- laxgght for six years.

BW: How many years have you been working as a s&x&ch
JANET: 6 years- | taught three years in secondeyead! three years in third grade.

BW: How would you defing@redictior? ...Especially after doing this activity making
these predictions--

JANET: Well, it's an educated guess. | know whaeltaught them. | know what I've
exposed them to. | also know kids that struggléwahguage or maybe reading will
struggle with some of the more contextual piecetherback. But | also think that
predictions... | don’t know how valuable they drthink it's kind of a... Well, for your
purposes it may be valuable. But for a teachemnltdbink making predictions is
valuable. | just assess them and | don’t guess.

BW: So tell me more about that. Why doing this jgedn activity that we just did, why
do you think it is not valuable to you as a tea@her

JANET: To just guess where | think they're goinge® Because | think it's kind of
arbitrary. As far as I’'m concerned | can find outese they are and move on from that. |
wouldn't just label them and say, “Here, you're aut of 5... | think.” I'd rather know
and then we’ll go from that baseline to the negpsind we’ll keep building. But you're
assessing my awareness so it's valuable for andsabut not for a teacher.

BW: Then what do you base your predictions off Wf?at cues? You gave this student
zero out of five and this student 5 out of 5. Wihas did you use to make those
predictions?

JANET: Well this one with the zero is three gragkeels behind and has developmental
issues. So there you go. This one who | gave futeobfive to, has always been very
strong. If | give him something, he tends to dets it really quickly. But that’s
coming from a lot of assessments and previous kedyd that I've already given him.
But | really can honestly say it might not pan that way. What | perceive isn’t always
what happens.

BW: So in general then, what do you base predistafhof? Say, if you were planning a
test and you were wondering what the students’escaould look like during your
preplanning and pretest stage, what cues are yog tespredict?

JANET: Well I build assessments based off of theiculum. And then | give them the
baseline data and then they go from there. Théaahge my teaching strategies. As far as
predictions go, | don’t know that | do a ton of it.
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BW: So looking at this prediction sheet that yost jiilled out for me, what cues exactly
did you use to make those scores?

JANET: The past—past data collection, tests, assamts... everything. And some of it
is knowing the kid. | have some auditory processs#sges so | know some of the kids
would struggle on the back and some other kids avetrtliggle because of confidence to
even try it. So it's knowing the whole kid. I'm nsaying it's accurate. | won’t know that
until they take the test and | can compare.

BW: Since you've come back from three months leafv@bsence, you told me you got
two new students. What did you make their prednstioff of?

JANET: Hearsay. I've had a week to get to knowrthkejust know that | was told one
particular one came struggling. | have not had tionget to know her, and the other one
... he’s got little ticks and has a little diffetemay of thinking. So | guessed. | had to. It's
like making predictions in September when | firgenall of my students.

BW: Looking at your math planning and instructibow much does your lesson center
aroundyour instruction and how much does it center on stutt@énking and where they
are in the lesson?

JANET: Since I've had two years of MTI trainingm’very hands-on. We do a lot of
things with our hands. We do not do a lot of wodetis. So | make sure they have the
physical models. | don’t have a general curricufonday-to-day. It's very organic for
me. That’s why it's very hard for me to plan fonsgone else. It's very much where we
are day to day. And the next day we might be astme place so it's very hard for me to
plan.

It's been an eye-opener having come back afteetmenths. The kids are different. We
work out wherever they are, so as a whole | migiget my instruction to that average
and then complete those tasks together. And tlygo £xtend and then scoop up some
of the low. Now it’s interesting because it’s almhan entire trimester. So I'm trying to
figure out, “did they learn what they needed tan@a And so we’re going back to some
of the modules that Jonathan and Sam gave mdrdikeons. That's important, and then
we’ll move onto trimester three. For me it's verganic what happens day to day. What
do | feel for them? Are they struggling emotionallith it, or do they have mental
blocks, or is it something bigger? And then | twyshape it for the next day. My lesson
plans are not full of “we are going to do this, d@hen we’re going to do that”. We do a
lot of filming, paper slide videos, listening tockeother explain through answers and that
kind of stuff. That way | can understand where thsy.

BW: That said, as your students learn new conaamdscontent, do you think their
intelligence changes?

JANET: No. Intelligence is an interesting thinghink they’re all intelligent so it's up to
me to teach so that... | wouldn’t say | think thatelligence changes but I think their
understanding grows. | can’t scientifically teiythat nor am | willing to say their
intelligence changes.

BW: In what situations does effort matter?
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JANET: Effort matters all the time. Effort is prdidg the number one reason and marker
for success.

BW: What does effort look like then in your class?
JANET: That we’re all following directions. We hagesafe place to learn. We learn
from each other and that we do the best we can.

BW: Does effort look differently when you see effooming from different students?
Say this studentfid | point to a student that she’s given a twoddiftve), do you value
effort differently coming from this student compaute this studentand | point to one
that she’s predicted a 58

JANET: No. Test scores aren’t effort to me.

BW: No I'm saying just to compare the students-wiea see effort coming from
different students, does it look differently?

JANET: No | don’'t compare students. Effort is indwal. But they have parameters they
need to fulfill.

BW: So what does effort look like coming from tlstsident?

JANET: It's funny that you picked that one. Um.tayon task, being able to stay
focused and actually attend to something for mioaa tLO minutes. For her it would be
attention. “Will you pay attention; will you not shdown”... those kinds of things.

BW: Then what about for this student?

JANET: Well he is always on task. In fact, he’s ovi® wants to learn. There’s some
intrinsic need in him that he wants to succeedioBbim, he’s easy. He’s a dream kid. |
very rarely have to redirect him. He came preloa&edfor him, effort is, “how do |
extend him? How do | motivate him to want to do ea®rAnd | have not found anything
that he won't do.

BW: You mentioned this girl...

JANET: She’s new so | don’t know what effort lodkse for her. Last week was crazy-
the first week back. It'll take me a while beforgdt to know her. | know she’s very
sweet, but | don’t know anything academically. Seems like she wants to follow the
rules, but | don’t know... she could be one of theleepers so | have to watch her.

BW: How do a student’s background, culture, anédarily determine his or her
intelligence?

JANET: Well I can tell you that | came from a Idtttauma when | was little very little.
So | don’t think... I think once you have emotionakds met, you can learn. But |
couldn’t learn for about four to five years becauseally struggled and | wasn’t whole. |
was the one that went to the resource room. Magtbause emotionally, | wasn’t whole.

I think this docks performance. But I'm very sma,it’'s not my intelligence. You know
what | mean? So I think it plays huge in performeantien kids emotional needs are met.
But that doesn't play into intelligence, unlessr&ée some kind of brain trauma or
something like that.
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BW: Do you think culture plays a part in intellige?

JANET: No! How rude of a question. I'm sorry, but.rh don’t think that, but you'd be
surprised, even in this building. It's crazy, blgite are certain cultural parameters to
make kids work harder and | have seen that. Buti@ihas nothing to do with
intelligence. It's the priority of education in ¢tutes that matters.

BW: During your lessons and discussions, to whegrexdo you carefully explain the
correct process or procedure to avoid studentsnmgakistakes?

JANET: We celebrate them! We have a lot of miscptioaes and we celebrate them and
learn from them. We all celebrate them.

BW: How does it look during whole group or smalbgp, if you called on a particular
student and they have the incorrect answer?

JANET: We do a lot of work under the document cangerd they can volunteer to share
their work. And if they get it wrong, | say, “thapku for the wrong answer because now
we can learn from it”. And so we just do it thatywand then once you develop that,
there are still some that are uncomfortable. But kiod of have to do it that way because
that kid is not the only one that feels uncomfdeaMaybe | created it. | don’t know.

BW: Is it harder for those students that are unaotable to show effort?

JANET: Not in my room. Not in this environment. Magyin another environment that
would shut students down, but not in my classroath so much diversity in my
classroom. So we celebrate it just the way it is.fdllow the rules and we are all
different.

BW: In what situations are you more comfortablenvatudents working individually on
the assignment you assign?

JANET: We do a lot of independent work. But thrbagt a lesson, we might work out a
couple things together and then | send them. Bayt tlan always feed off their neighbor.
They can always whisper with the neighbor, unléssan assessment. Then that's
independent because | want to know what they kidawwl don’t usually take their
community away unless they’re being naughty. Winety'te naughty, they will be

sitting by themselves in the room doing quiet welcause if they’re taking advantage of
the good-natured of the buddy work, then they dgettthe buddy.

BW: We talked about the cues, but | want to digogeénto a few more students. What
makes you give this particular score of 3/5? Howado know she’s a three out of five
and not 5/5?

JANET: History. Past struggles and developmentablems for her. But | really don’t
know. | can honestly tell you I'm never been a dduhis process of MTI. And when we
did this last year, | never understood why we timf ifound it valuable. It’s just not what
I do. I don't sit and predict students at all. Soew you ask me, it’s really based off of
conjecture. But | don’t know! It's based on whatd’seen them produce and these are
very straightforward questions, and | know wittstbne, she’s struggling
developmentally. But she could also surprise ngen't know. | can’t really tell you.
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BW: Did you use different cues when making preditsi on the front and back of the
test?

JANET: Yes it's so much more contextual on the baokl actually knocked them all
down one point! Like | said, it’s really arbitrarjot really the front- so | was pretty easy.
It's second-grade skills, so | was more generotspk that they have that mastered. But
on the backside, it's a lot more contextual. Butimk it will be a struggle for some of the
kids, but | really don’t know. | really don't. Irstggled with these predictions because |
can sit there as long as you stare at that nantieinigts coming up. | really don’t know
until | see it.

BW: What do you mean by that?

JANET: Well, I could sit here and stare at thatlstat’s name and | can say she will,
maybe, get it. But it's a human. She’s human. Sodther get the data and then figure
out what to do with it. So | can pretend to knowdngse | know the child, but | don’t
know how they're going to perform on certain thitgause certain things throw them
for a loop that | would never have dreamt of.

BW: Do you think it comes down to really knowingethtudents?

JANET: Yes, yes! It's knowing them but also knowihg skill. | know each student

very well, but I don’t know what makes their acadesriick 100%. Only assessments do
that. It's an interesting concept, and I’'m wondgnwhat's the reason for even doing your
study? Is it, the more educated | am, then thebégiredict? The more | get into MT],

do | predict better? | don’t know....
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Transcribed interview with HANNA

BW: Please state your name and today’s date.
HANNA: Hanna, March 16, 2015.

BW: Please tell me where you work and which graale tgach.
HANNA: Piper Elementary, second grade.

BW: How many years have you been working as a s&x&ch
HANNA: 10th year teaching, with 7 years of subbbejore that.

BW: Let’s do the predictions first. Look at yoursk roster and then make predictions on
how many you think your students will answer cotlgee how many out of five on the
front, and how many out of five the back.

HANNA: This time of the year, | can totally tell yoBut at the beginning of the year,

no!

Ok on this front side, | will have 22 of my 23 s&unds score a five out of five.

BW: And what are you basing that prediction off of?

HANNA: Because we’ve done all of this many, mamyéds. We've been doing this,
yeah, for a long time. All these kids would- oh eptthis one. She’s my little IEP kid.
She wouldn’t be able to do this.

BW: Why not?

HANNA: Well, this one student might be able to tlonally; but she would not be able
to read it. So | have to read it for her. Ah hato@backside this gets trickier. | would
say 16 to 18 out of 23 would get five out of fiviethey’re paying attention and not just
trying to hurry, | would have 16 to 18 get 5 outoforrect. I've really made huge
progress this year. | have a couple that if they glanced at it because they want to be
the first one done, then they'd make silly mistal&st if | say, “go back and look at that
again”, they would totally know how to do it, arfteyy would get it right.

BW: So then what about those six or seven kids wbiald not get the five out of five?
What would be their score out of that five and wiguld you give them that prediction
score?

HANNA: | think they would do fine on the story prems, and they would add it right.
But they would just put the total instead of thsign. But if | said to them, “I need you to
go back and look again”, most of them would fiXtis just that instant concept of, if it's
a blank, then it’s just got to be the answer. be¢ some of them, well seven of them that
are still working on that and | got these sel@m students in my math group. They are
still working on that, and | know that they canddl it and are very capable. But without
me saying to them “look again”, a lot of them wulst put the answer there. | just did it
two days ago, 10+ blank equals 64. And they alligoght. But the other one was a
subtraction problem on one side of the equal sighaadition on the other side. And a
lot of them did the subtraction problem and putdahswer in the blank on the other side
because are just used to that. They did all the Wwark of the subtraction problem. It
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was like 74-10, and so they had to do a lot of w&dwhen they were done, they just
assumed that they wrote the 64 on the other sitthimking about what would... Yeah.
And it was a test so | didn’t say anything and dattlsay, “Look at it again”. If | had,
they would’ve figured it out. We got a lot of wotdk do on that...

And | did not include --- in that. She’s my litlEP kid and she cannot do that at all and
she doesn’t count. | just say | have 22, not 28ynclass when it comes to math. It's just
easier that way. | usually give her a first gradeksheet from Steppingstones when the
rest of my class is doing our second grade maté.ddlkesn’t know her tens and ones. She
can tell you what numbers are in 74, but she hasonoept of two-digit addition. If she
draws the picture carefully, she can do it. But gbwmays have to say, “draw the picture
and count each”. It's not ingrained in her. She'tdamd the missing addend to save her
soul. She doesn’'t even understand the conceptagbkier what's 3+5 and she thinks
it's 80.

BW: How would you define prediction?
HANNA: It's an educated guess and for this timéha school year, it's a pretty firm
educated guess versus at the beginning of the year.

BW: Let's go back and look at the prediction scores gave your students. What cues
did you use to make these predictions?

HANNA: Impulse control has a little bit to do with The kids are always trying to be
the first one done, and then they make silly missak point that out, we point that out as
a whole class. | would say most of the kids thakemaistakes on this kind of stuff would
be simply because they are hurrying. And the otherk so hard to figure something
out... since these are pretty easy on the frontetdkt, that I'm not sure this would
apply... but they work so hard to figure something that they simply forget there is
another set. That's the most common mistake |'Heey do the first partial set, but then
they don't realize they have to continue to golbtook so long to get there; they forget
they have to complete it. It's like reading -somes it takes them so long to sound out
the word, that when they get finished reading, tleetyot even sure what they just read.
That happens sometimes in math- if there are twbree parts, then the ones that | have
that struggle, it takes them a long time to justtgeugh one part and they forgot to go
back and check their work. They forget to chedkére are other parts.

We build that into the lesson - where we do a fath@are, because especially this year
I've got a group of really, really high math kidsnd because of that, | try to flip it
around on them so they have to come up and explaén using the struggling kids’
work. That's really hard for them because they tldraw pictures or trade answers on
how they think. It's hard for my advanced kids hessmthey have to solve it in a different
way than what they are used to.

I've got kids who are still at the concrete stagdl they see are the numbers and it’s hard
for them to break the number apart. I've got abiivatthat are pretty concrete. | think
you get more comfortable going between concreteatasttact and | think they can
develop that. Because I've got some that are natiafig abstract and partially concrete,
and they're learning to do this. | have threeditthes that could not do anything without
blocks. Now at least they can draw pictures ofpttablem. And then I've got two that
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started out totally, completely concrete who are able to do everything on a number
line, which is completely abstract. So I think there familiar and comfortable they get,
they totally change. Totally. Now | don’t think shis necessarily true that you can do this
in reverse. | don’t think you could take my higli&iand tell them they could not solve it
without numbers. That would be tough. That's whg litard for my high ones to explain
the ways that my struggling students solved a prabln an abstract state, it's hard for
them to work in reverse. But that would be my gud&sjust my guess!

BW: To what extent do your math lesson planningiasttuctional practices center
around your explanation of the concepts/contert tarwhat extent around your
understanding of students’ thinking?

HANNA: | always go into a lesson, every lesson ] @ah, “this is what | am hoping
they come out with, and this is what | am probajging to see in my room”. Because
they’re not always the same thing. Every lesson gefcloser and closer to what | want
them to get by the end of the school year, and 8oras what they are doing contradicts
that ... Well, | shouldn’t say contradicts it, ufets me know if | can go on to a new
lesson or if we need to stay at the same lessothdse two days a week that | meet with
those math groups, sometimes two of those growpdang completely different things
than the other group. So sometimes it's threertistessons. But usually it's 2 lessons-
one adaptive lesson and then one totally diffelesgon for those kids who are still at
that completely concrete stage because | needofmosiuthe concrete stage and get them
working towards the abstract in a way that theyausthnd. Since they're at the abstract
stage, I'm enhancing their learning. Three daysakyit’'s a general lesson and it's a
whole group lesson. We might share and work in gjdut mostly it's a whole group
lesson and Thursdays and Fridays we will eithetinaa in the small group so | can
work with the concrete guys to make sure they'rérack, or it's completely a totally
different way with them. It depends. If it's somiethhwhere | can see that they are
getting it, and they just need support, then wéhéasame thing in a smaller group. We
maybe only get two problems done in the whole halfr of working together and
talking about the strategies. In that small groufs-three groups of eight. Most the time
it's completely different from what we’ve been dgim class. So especially now we’re
gonna be doing geometry- I'm not gonna quit doingber lines. Especially with my
group that struggles - because they are just getttiose skills and they need to keep
being confident with them and to build that confide. So the two days a week that |
meet with them, they will probably still be doingmber lines and not necessarily
anything to do with the unit that we are workingiortlass. It'll be reemphasizing and
allowing more time to explore the concepts; theari move them up eventually.

BW: How does a student’s background, culture, anfdmily determine his or her
intelligence?

HANNA: Intelligence versus 1Q?... Well, first ofldlbelieve thatheyhave to think it's
important that they learn. They have to come frofanaily who believes this. Coming
from a family who believes school isn’t importamidayou don’t have to do your
homework, then they don’t think they have to wosdkdor persevere. | try really hard to
stop that. | mean, then you also have the famifiasput too much pressure on them, and
I have to backtrack and say “hey, it's okay to"fdilecause everything we get wrong, we
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can fix and we learned. So | see both. Sure it d/bel great if every kid came in willing
and able to absorb what we have to give them. lgattst not always the case. But I've
seen both - the ones who expect too much and tiseget frustrated because “mom’s
going to be mad”, and | say “no, this is practithis is not a test”; and then you get the
kids who want you to hand feed them and give tHeranswer because it's hard. | say,
“no, sorry”; and then you have the kids who jusbterthe answers and think it’s right
because they wrote it! And | say “I don’t knowtisiright because you have to show me
your work so | understand how you did it!” So la beginning of school, that’s rough.
But now at this point in the year, nobody just vealip with an answer on their paper. So
more than anything, | don’t think it's culture tf@dugh we do have a non-diverse group -
but family and culture, and their relationship ¢dgol is important. | think it can affect
how they go about attacking problems. And thatésdther thing to think about - do they
have problems to solve or do mom and dad solve pneblems?

BW: In what situations doesffort matter to you in school or teaching?

HANNA: All... even behaviors. If you've got a kid with realpubse control problems,
and he’s always in trouble but he’s trying andigetting better. He gets in trouble only
one day a week - he’s trying and you have to ackedge that he’s trying. So effort
counts more than the right answer. | even tell th#am right answer is not what I'm
looking for always. Sometimes it’'s how you solve firoblems. If you made a tiny math
mistake, but | know that you have the right attaid you know the right way of doing
it, then I'm going to give you kudos for at leasfting. So you forgot that 8 - 3 is five; but
you knew what the numbers were and you did the euie perfectly, you knew it was
a subtraction problem and you know how to attackh&t's more important than finding
the right answer.

BW: Do you encourage student misconceptions in jesgons?

HANNA: Encourage? Well, | walk around the room arall on kids. And when | see a
wrong answer, well... if they started out with thghti problem, then I'll have them come
up and show the class. I'll put it under the docoh@amera and grab the pointer and say,
“show us what you did to solve your problem”, aradfilvay through, they usually realize
their mistake. But if | told him, “that's wrong”na they just change their answer, then
they would not learn anything. Same as when theg’'tiddy groups. If | hear a buddy
saying, “that’'s wrong”, | say, “Who says you’re wgpor right? Work together to find

the right answer.” So for a group lesson, espscigit's a challenging questions, they
need to compare with their group, they need to ktodach other’s answers and talk with
each other and work it out, figure it out togetlsere if you’'ve come to the same
conclusion | never want to hear, “everyone’s wrdfhg.right”. | encourage them to talk

it out.

BW: So looking back at the predictions and the ¢hasyou used to make these scores,
let’s look at two very different students - herangrored a zero and here a five out of
five. What's the difference between these two stisfz

HANNA: There are three in the group that would ggjie to get five out of the five on
the back of the test for sure. And it would prolyaix impulse control and simply not
caring. Like my one guy who took six minutes toetdlke MAP test. Did he care? No.
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Did he try? No. | can’t control that. | can makentgo back to his desk and say, “you
need to look at those again”. He'll fix them usyallAt least now he knows I’'m not
gonna let him get away with that. Before he hartiedvork to me and didn’'t even
expect me to look at it. So he’d go off and do sitrimg different. That's effort. He
didn’t care. There’s a couple where that’s a ledinehavior and we’re working on that.
With more effort, he’d get 5 out of 5. It is notagk of skill. I've thought that at times.
But he’s proven me wrong because I've seen hinthfigugh things while the others
around him are clueless. He is more than capalds. béen my shining star in my
afterschool program, so | realized he’s not asdsw thought but it’s just because in
class he’s not paying attention and he has notefiar totally gets it, but on his own
paper and in the class with 23 others, | don’ttkae And he’s the kid that finished the
MAP test in six minutes... impulse control.

BW: How do you handle it when a student like thsifiting to #17 who she predicted
would get 0/5) answers incorrectly? How do you oespto that?

HANNA: Well whole class, | say, “l want you to lo@k this one carefully and see if
there’s a problem”.

BW: What if it's up at the board?

HANNA: If they came up to the board, usually | gaythe class, “thumbs up, thumbs
down. How many do you think this is right?” Thepk and if they want to look at it
again, | say, “look at it again”. And if they donihderstand what’s wrong, I'll say, “who
can explain it to so-and-so? And what can you fferdintly?” Usually this time of year,
they can fix it themselves.

BW: In what situations are you more comfortablewgatudents working individually?
HANNA: On tests — they work individually or evenrthg a check for understanding-

not even graded, but if 'm checking for understagdl want them with their own work.
Most of the other times, I'm a big believer thatytcan learn from each other. Unless it's
a check for understanding or an actual graded tebktch | hardly ever do - then | expect
there to be some sharing. Not giving answer, batis information. At the beginning of
the year, they just want to share and give the ansSo | have to be careful who | buddy
up together; but by this time of year, they're fyrgood knowing that the answer doesn’t
help somebody learn. It just gets it done quicKerou're trying to learn, then just

getting the answer doesn't help.
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Transcribed interview with Katrina

BW: Please state your name and today’s date.
KATRINA: My name is Katrina. Today is MarcH'92015.

BW: Please tell me where you work and which gngaleteach.
KATRINA: | work at McDonald Elementary school. laeh full day kindergarten which
is the class that stays from first thing in the nieg through the whole school day.

BW: How many years have you been working as a s&x&ch
KATRINA: This is my 11" year of teaching.

(While looking at her class roster and the ITM Ltimgest, she reflects-)

KATRINA: Right now | would say 80% of my student®wd get five out of five on the
front of the test. At this point in the year, irakh, they will get 5/5. If | look at this at
the beginning of the year their scores would balltptifferent. | know this because
every year the group that comes in is different #anglyear the group that came in was
young. The kids were younger with less skills. Adbthem and a lot of students who
would not have been able to do this at the begmafrthe year, did go to preschool. But
in general they were young in age and developmigntat not ready. The other thing is
life at home makes a huge impact on what they\anlgoing through. We do have some
that have a hard... not hard, but a shaky life. Arad kind of stops them from
performing. | think they're all very smart kidsthink each one of them has potential.
They can all learn and perform. But it's the hoifeethat really matters sometimes.
Their home life impacts their learning. Who's abtewhen they go home? Who's there
to help them with homework? Was there someondkddahem? I'm seeing a group
that has less language skills and less abilitpbeesproblems. All that is translating into
their academics.

BW: Now let’s look at the reasoning side, the badk®f the math test.

KATRINA: Reasoning at the beginning of the year. olpably would've been 20% of
the class. 80% could not. But right now, | woulgt batween 60 and 70% of my class
would get five out of five.

BW: Describe what cues you're using to judge ydudents’ performance. What are you
basing these predictions on?

KATRINA: | am not going to take full credit for thidt’s that the smartest things these
kids are doing, is being sentdb day kindergarten where they have twice as much
exposure to academics than others. Some kind eflsdd and regular activities instead
of going home or their regular daycare. Whethey the it or not, they're being forced
to do things. At this age, they are likes spongéegy are ready to do things. They are
ready to learn if somebody is showing them whatdoThey are so eager to learn. Then
also | realized after doing the ITML class, abaitihg them play with math. It is
important to let them explore. It is important. Wever used to include games and you
know, now we take math cubes and we never used thad. But now we have changed.
In the morning when they're fresh, | let them dmath activity that’s not structured. |
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just give them cubes, let them measure who is stwbid is tall, measure the distance,
make a pattern. Those kinds of things and thefodarg the numbers - counting it,
finding out where I'm wrong, where I'm right. Yowd't have to tell them "you are
wrong". You can correct them and then walk awaylahthem figure out the process.
They play with 10 and five frames. It's been a I@ngcess but it's been a good learning
experience for me as well. It solidifies every year

BW: Let’s talk about the 30 to 40% that might net the five out of five. Let’s talk

about a student on your roster that would get a aat of five that you pointed to.
KATRINA: I don't think it has to do with intelligece. I think it has to do with their
experience of math and how much exposure theyedtig. | would say a few of my
students that may not get five out of five, is hessathey have missed some math activity
because they have to be at the computer to reatgiters, or they get pulled out and
have to leave the room during math. For readingriantion, math seems to be a
convenient time, unfortunately, to pull students @& this stage, knowing your ABC’s is
very important, but they literally miss the matedens. The emphasis is on “do you
know your numbers and do you know how to count fiota 10”? So I'm asking the
more sophisticated skills, and if they’ve misseel pneceding lessons, | have to except
that they make it a little later - maybe in a mo&ht that is probably the reason and |
also feel that at home, there are some parentsavehtalking math to their kids and that
shows up in class. But there are others who davelthe time to do it or just don’t know
how to do it. | feel like in schools we should hdgssons for parents to show them how
they could interact with their kids. Because paeame at a loss and do not know what to
do.

BW: During your lessons and discussions, to whatrexdo you carefully explain the
correct process or procedure to avoid studentsnmgakistakes?

KATRINA: I tell my kids “your answer is not wrond you can explain it to me. How did
you get your answer? | explain to my kids that thil help me know how you're
thinking. It's not about getting the right answadanoving on. We have to learn the
process. Math is a process. It's the process th#ens.

BW: If you have a student who you've predictedehwould get a zero out of five, how
do you handle the incorrect answer when he or Bles ¢ in class? How do you handle
that moment?

KATRINA: With the student I'm thinking of right now would not correct her right
away because the poor little thing, every timeatmaes up, “this is not correct” is all she
hears all the time from me and from other teact&osshe’s asked to leave the class
sometimes to fix things and to learn how to fixaths. But definitely | sit with her one-
on-one specially during rest time for half hourleday. | pull her from rest time and sit
with her and ask her to show me her process anthimking. When she showed me the
wrong answer, | then say, “oh show me” and thentfoWw would this look if you did it
this way?” It's a long road for her. She’s youmgldnome factors- everything. But when
you put it together, it’s a very cute package. Staedarling, but she has her issues.

BW: What is your reaction when a student presdr@smrong answer whole class?
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KATRINA: My first reaction to them is, I like the ay you made an effort to try this
out”, or | would tell them, “tell me what you’reittking”. And then we will look at if it's
right or wrong. What | have done is make a veryscous effort to call on kids with the
right answer so that they don’t think that it's pithe wrong answers that get a reply.
Somehow they always associate the teacher askinggmething, so it must be wrong.
So | will always tell them, “so why are you thinfgitike this?” | have told them | do this
because | want to make sure you're not lookingoat yweighbors answer and giving me
their answer. | want to know what you were thinkaigut the answer. | repeat, “nothing
is wrong and nothing is right, as long as you cgrian it to me. I've heard it myself,
"you’re wrong, that’s not right". So | don’t wantynstudents to feel that. They should not
hear, “you’re not right".

BW: Tell me how would you define prediction??

KATRINA: Well with my class list, I'm looking at ez student and I'm saying, “oh this
student would get this definitely”. But then thizgpened just yesterday. | did this kind of
prediction of their performance, and | said, “ols tftudent is going to get this right”.

And he proved me wrong! So prediction to me depeamdtheir class behavior, on how
much help they have at home, how much | know thaients, and their performance in
class.

BW: Let’s explore the cues that you use to makdiptens of their performance. What
are some of the cues that you use to make preds&io

KATRINA: Their understanding of math. I'm alwaysoking for little things like, you
know, I'll do number flashing with the 10 frame akitlsee kids do this. But then look
around and do this. Those are the kids I'm watclontigfor cause I'm thinking, “are you
looking at your neighbors’ answer, or are you dorogr own work™? So those are the
students, when they turn in their work, | have tr@iwith me and | ask them to talk to
me about their answers and explain their work. Beedhat's how | can find out what is
going wrong. The problem with math is that we'veerefigured out what the kids were
thinking. We are always worried about what is tightranswer. That was my problem,
too, with my own kids who are in high school. Wedé¢o look more at the process, how
did the mistakes happen. That’s the one thing hghkd a lot and I'm basing my
predictions on that.

BW: When you plan and teach a lesson are you fogusiore on how you’re going to
teach it or are you thinking more about how thelshis will be thinking?

KATRINA: Honestly neither. I'm thinking about theiziculum first and then I'm

thinking what lesson will suit the curriculum? Atiten thinking and looking at my class.
Are they going to be able to grasp it? Is it toachéor them? Do | need to scale it down?
And then | think about my teaching. My teachingelegts on how much they are or who

is listening and what level am | catering to? fiéel like 80% of my kids get it, | go on

with the lesson. But if not 80% I'll save the lessMight be too early so | put it in my
lesson plan book and do it in a couple of monthsoofThere are some lessons that | have
felt like they were just too early.

BW: What are the cues that you read from the stisdat made you stop the lesson?
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KT: ...just their reaction to the problems- if thelkooks at his neighbor like "I don’t
know this". And when | see that even in workshetttsir answers when they come to
me, and then when | asked them "how did you get?hiTheir explanations help me
know what they're ready for. This year I've hadmsoch success with word problems
just because | think | took a step back. | scaleahd | did it step by step. | did not just
read the problem to them. | said listen to the Bentence. Let's make a picture. | make
them do that. | know they have to move on. But ihihe first time I've shown them the
correlation between having a picture and a mattesee so they know the both things
come together. It's not one or the other. So IKElowing down was important.

If 80% of the class gets it, then you can take oétbe others because you know their
capabilities and abilities.

BW: How much do you think effort plays a role imdénts’ intelligence?

KATRINA: Effort is huge. Intelligence...there are serthings that take a while to click.
But | don’t doubt anybody’s intelligence. A litttaore or a little less is a different issue
all together. But how much effort they’re puttinga the lesson, how much attention they
pay to the lesson at the time, that is so huge.

BW: When a student shows you more effort, do ydwddferently towards the student? |
mean, how does effort look in your eyes?

KATRINA: First of all, that student who's putting more effort or the student who has
understood the concept, he gets the same andatithg same praise as a student who
has none because he’s putting in his effort. Whonaif that other student is capable of
getting the concepts at that time? He may getatlater time. But | will tell the student
who got it to help his peers. So for me, that'sway of telling him that you got the
concept. This is another way for me to understartd eee that the concept is really
understood by the student. You should see thistugent — he’s so gung ho about
helping his peers. | think sometimes other studalsis enjoy listening from their peers
rather than from the teacher who is always sayyagi'fe wrong, you're wrong”. It is so
amazing to see him explain like he feels respoeghmdt he’s a teacher. The explaining
part is where | feel like he’s going to get deepéo it and can help his peers understand.
| won't and | don’t think | do more praise for effoBut I'll have them help me in other
ways though he knows | appreciate his effort.

BW: What's your reaction to a student who’s notwimg any effort?

KATRINA: That's so hard. My first reaction is, “ojou can do this. Let’s try together.”
That is important to me. Maybe they need a litdgamotivation or attention time.
Maybe just not having a good day. So | just saysldo it together”. It's not only to him
that | would say let’'s work together, but | would@say that to a student whose
understanding 50%. | don’t want students to fé@ tbecause | don't get it, then I'm
sitting with the teacher”.

BW: How does a student’s background, culture, anfdmily determine his or her
intelligence? You've alluded to this before, soslébok at this deeper.

KATRINA: You know, we have preconceived notionsceftain cultures, and that's not
good. I'm guilty of that, too. But we do have thgeeconceived notion. Yet we do see
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effort from homes and where families- the kindsamhilies they come from- it does
factor in how they perform in school. It matterschool, and all that kids deal with does
upset the balance a little bit. They can have algtay at home and they can have a great
day at school. And then do you have parents that peeconceived notion about how
intelligent their kid is, but the class performamimesn’t show that. So it’'s hard to break
the news to the parents. But we have seen thalféifeidoes matter. Family
expectations matter and they make a huge differenisew students perform at school.
If you have a good understanding of what pareneetgtions are, then | think we can
make it work for a lot of kids. | think I've beealleled as a strict teacher because I've
been told that by some of my friends. Some of gremts in my class said, “we heard
you were a strict teacher”. And that's becaused’'nonwhite person, and | place too
much emphasis on academics. And | do | feel thydufre paying for full day
kindergarten, I'm not going to let your kids jusay that’s not what I'm here for. But
there’s also those parents who told me, “no, no!l&Ve it. You're not strict!” So it is
what it is.

| think I've been labeledtrict because my expectations for these kids are high| a
always tell these children, “if you walk out of mhassroom knowing one new thing
every day, then I'm doing my job. If you come haral play and don’t learn anything
and go home, then I'm getting paid for nothing. Bim example of a what cultural
expectations and labeling are.

BW: As your students learn new concepts and contienyou think they change their
intelligence?

KATRINA: | don’t know about that, but | know thegrdefinitely opening their minds to
new things. | feel some kids are stronger in soreasa and other kids are stronger in
other areas. Some kids are masters. It definiteéns their mind to new things and helps
them be prepared for new and other things. It'stwlidds up on each other, so at least
they can think, “I learnethis, and this is based dhis”... so maybe that part of their
brain is meant for that content and concept. Magdu#tion is not their strength, or
geometry isn’t, but | think everybody is equippedt intelligent. | don’t think there is
not an intelligent person out there. For some peapdt having to be put in effort in that
happens. But some people feel like it's never goinigappen for them, and that's what
we need to get rid of —that thought that math cahappen. It can happen, just maybe a
little bit. But it will still happen.
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BW: Please state your name and today’s date.
CARTER: Carter. Today’s date is March, 2015.

BW: Please tell me where you work and which gramle tgach?
CARTER: I teach at Piper Elementary fourth-grade.

BW: How many years have you been working as ehtr&c
CARTER: I've been teaching for 20 years.

(While looking over the ITML test, Carter chatshimself about making his predictions.)
CARTER: These are more things we have done mosatigc.. Well, no... We've done
that in the beginning of the year... going to mix-andtch fractions we’ve done more
recently this is a mostly fraction....

BW: What does it mean to you to be a teacher?

CARTER: Well, I have to carry the torch to get thext-generation ready for the
working world and just to be good human beings.ré&lsea lot, lot to it, and some of it's
pretty subtle. And you're not always Mr. populautBou still have a job to do. It seems
to be getting a little tougher every year. | ththkere are a lot of factors involved — a lot
has to do with just the family dynamics -there atet of struggle families out there, and
their priorities are different than say 20, 30,4@rs ago. It's getting a little tougher but
you know, you just keep going. You just keep going.

BW: In regards to predictions, thinking about nmakthem in real time in your
classroom as well as making them today for me, iowou defingredictiorf?

CARTER: Predictions.... They're in part knowing tti@ld and knowing what they're
capable of. It's knowing what their history has i@ math and knowing how they
approach testing and challenges of math. Someeat tire very capable, but some kids
are just not very motivated so it's more of an Brit just by knowing these kids for last
six months you kind of get an idea. But they wilf@ise you sometimes. Sometimes the
ones that struggle, sometimes things just click.nbt an exact science, but just knowing
them and how they think, and what their motivaterel is, and things like that.

BW: Let’s talk more specifically about what itegactly, let's hone in on what you used
to make these predictions. You talked about howmyaw know them, but what is it
about them that you know that’s allowing you to mdékese predictions? What makes
you give the students a two out of five and saig, tine a five out of five? How do you
know this student won’t know this content? How aa %now this student will?

CARTER: Well the ones that | would predict a fiwat of five are very much involved in
the hour of math every morning. Hands are up; tieegiways ready with the answer or
at least what they think the answer is. Their hoorévis complete and done correctly.
They actually have a love for math. There is somgtimside of them that allows them to
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see the world a little more mathematically versssudent who gets 2 out of five and
who sees the world less mathematically and whaosjusggles. It is not that they can't or
won't learn; it’s just that the process is slowar them. So in the classroom, you know
through the weeks of going over math and concgptsknow who kind of hangs out,
hangs back and you know who's pretty excited abdatever lesson we are learning.

BW: And what do you think makes them struggle? Wdra the causes of their struggles
in math?

CARTER: Well, math isosequential, and there are holes in their learrtrgpuld be,
there’s so much to know even before you get intwtfograde. But if they’re not solid in
some of these concepts, then the job gets hardenaer. It's going back and trying to
fill in some of those holes while also keeping ughveurrent instruction and that’s quite
a struggle. We really do need some help getting #idt are struggling in math to fill up
those holes. It's a question that they need toagk land look and understand that they
know how to do it, and they just need to get th&@dsaand the foundation better. For
instance, there are kids still at this point wha'deven know their math facts. Even after
emailing and calling parents and getting them eix#la, they are still struggling. And
fourth grade is multiplication and division andyree at such a loss when they don't
know 5 x 4 is 20 that quickly.

BW: Let’s look specifically at particular studentsou pick two and | want to look at
comparing your predictions.

CARTER: So let's look at this boy here and thisg gght above him on my list. These
two right by each other. This boy struggles in matlt he also, as far as | can tell, is kind
of raising himself. Parents leave early in the nmggn six, 7 o’clock and he’s required to
do his breakfast and all the health things by himsad homework, planners signed,

and this is just not working out for a nine-yead-dbo he struggles and he’s got other fish
to fry besides learning math. She is a very, vetglligent child who's in the Challenge
program. She’s the kind of girl that goes beyordd jhe answers. She wants to know
why is that the answer. So there’s a dramatic itiffee between the two kids and they’re
exactly, or almost the same age.

BW: So I'm hearing you say the family backgroumdi ¢ife outside of school is a huge
factor.

CARTER: Yes, because it's also confidence buildlhgtudents feel they can do math
and they get that confidence growing. And the dhasnever have the answer, or don'’t
know the answer, or don’t even know where to sthely just struggle and don’t have
that confidence. And then you put them in a grolup2okids and it's not going to be one
on one anymore.

BW: Would it ever work that she could help himdut

CARTER: Well 'm lucky that way - the kid next tam actually helps him out. But that
doesn’t always work that way. Some kids don't Iémeimselves to being helped. And
others have social issues and nobody really warttglp them. So | got lucky that this
person helps him and he wants help.
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BW: How does effort play a role in student leaghand what does seeing a student exert
more effort do for you as a teacher? Do you thirdirteffort helps their learning and
basically their intelligence?

CARTER: Well as a teacher it’s nice to see. ltrgdkof an ego booster, really, when you
see that they are trying hard and you assume thaage connecting with them. And then
you assume that it’s all about your teaching. Butrot so sure it’s all just about

teaching. They like the subject, and they like gesnccessful and like making the
connections mathematically and it just clicks toerh. On the other hand, you have kids
that it does not click, and they get behind evehiatlevel, and they're just not very
forthright in raising their hand at all.

BW: How would effort play into his situation?

CARTER: Well he does not have the backing at hddeewhatever grade he gets on his
report card or test is just a squiggly line to land his parents. At this point the kids
know that they go on to the next grade and there’'tear of staying back. In his case the
parents are more concerned with putting food ortdhke and they don’t care if his math
score is a 50 or 75 on a test. They have othegshim do in life besides worry about
math.

BW: Do you see that play out in his participatioomath and showing of effort?
CARTER: Yes! He’s not going to raise his hand #rete’s no effort. He just does not
have that confidence at all.

BW: Do you think effort can be developed?

CARTER: Well I'm hoping so. There’s an after-schpmgram that | signed him up for
and he’s been going. So we are trying to get himesbelp. But like | say, without the
parental background and priority list, it's a rgathugh hill to climb. There are just more
and more of those kid coming down the road.

BW: Do you think that the students’ backgrounejiticulture, and/or family have a part
in determining his or her intelligence?

CARTER: Oh | do. I think there are cultures treslly, really prioritize education as the
number one spot in the child’s life, and othersj koow, where it is more of babysitting.
| hate to say that, but school is just a placdtiem to get dropped off and the parents
won't deal with them for a while; and there aretards and then families within cultures
thatreally value education and see the big picture thatehegloors and opportunities.
And then there are cultures and families that yeddin't subscribe to that at all. They are
living in the moment. It's cross-culture too. Evemylture, if the parents realize how
important education is, they’re’ going to make stina the child is taking it seriously. It
really doesn’t matter what their background isytjust take it seriously. You can tell.

BW: Thinking about your math lesson planning dmeldctual instructional practice, to
what extent do your lessons and practice centstugents’ thinking? And to what extent
on your explanation of the concept and then theoleand content?

CARTER: Well at this level, | do have to presdrd toncepts and teach the concept
because we’re working with two major software perygs. One is Orgo - which is what |
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use for the first 10 minutes- and then | use Enddge York with that and there’s a
worksheet with it. So | put those together with siaene concept, aribpefullythe kids

are learning strategies of reading the problenesyihg the models, and showing that
you know what’s going on, and then arriving at ¢cberect answer. At this level if |

didn’t help them, they would all sit there with ydwand up. So it’s really a lot of kid
gloves right now, just walking through it. And thgou have the kids that take off and
keep going. But then you have the kids where | kiedon with all the problems because
that's where they are. That includes reading &Miord problems with them and to them
because they’'ve gone from third grade where thelyagk simple little algorithms, you
know, and now we’re doing some major story problefimsl they have to put it
altogether and weed out the information that yoo'tdeeed and put in the information
that you do need. You have to choose what kindgof and operation to use, so there’s a
lot to it. It's constant. And not everybody is okaith going off on their own in the first

5 minutes. So there’s a lot of handholding at #gs.

BW: As your students learn new concepts and contienyou think they change their
intelligence?

CARTER: Yeabh, it's kind of forced on them. Liksay it's not just answer A-B-C-D
anymore. It's you need to show that you have ttssvan and show how you arrived at
the answeand show your thinking and that metacognition. A lbkwls are not used to
that way. So everything gets slowed down, everglgets talked about. The questions
come up and we go through the questions, and yaily feave to slow things down. The
way things are going, you have to go slow, espgordath SBAC and the way testing is
going to really thinking beyond just guessing asveer. And that is tough for kids,
especially when they don’t have that level of thautyat's higher level like that.

BW: That said, do you spend more time and put rearphasis on getting the right
answer or on the process of getting to an answer?

CARTER: Getting the right answer is important, itstthe process that sticks with you
through your lifetime. It's how you approach things it's really mostly the process of
the modeling and the drawing and the thinking. iBsithice that they know at the end of
it they have the right answer. But | think the @egis more important and more
emphasized at this level.

BW: When a student, and let’s take the two weedlabout earlier for example, if the
boy answered a question incorrectly, how do youdteathat?

CARTER: Incorrectly? I just ask him to think al&tbit harder, think a little bit about
what else he could do? | just give him some mone tiSometimes they’ll approach it in
different ways and come at it in different ways aotutions. But other times they’re

truly just stuck, so | just ask him to call on eifid to maybe help him out and keep going
with that. You try not to make it too glaring, it everybody has all the answers all the
time. It's not an embarrassing thing. But the akst and errors are all part of the
learning process and that gets explained right away

(Student comes in and he waves her off saying “iveed to go. Go! Go! Go!".)
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BW: In your lesson planning and instruction, anel yocused more on the correct answer
or are you focused on bringing about misconceptioralow for those learning
opportunities?

CARTER: Well the planning starts off with, you kmgopretty much a skeleton sort of
outline. But as a teacher, | am learning that whtnCommon Core, you can’t hddptto
make time for the mistakes and all the misundedsteys. And because it’s such a new
curriculum, the student can actually seemake mistakes and then | show them what |
do. And | go back in to rethink what I'm doing. hheee that we all make mistakes and
there’s more than one way to figure out math pnoisleThey see that because | model
that. Days of quick little answers and algorithms @ver. It is a philosophical shift in
mathematical thinking. It lends itself to a verjfelient way of doing math and taking
risks and more about the rigor now than just thrmgadown an answer. You really have
to wrestle with it and it's not an easy answer rigivay in 10 seconds. ®opefullythey
understand that.

BW: Let’s look back one more time at your predios and let's compare the front and
the back of the test. Do you use different cuesase your predictions as far as the skills
compared to the math reasoning? Do you have difféhéngs you're basing your
predictions off of?

CARTER: Well one thing that hit me right away vedsvhat point was the information
taught? And things that are taught recently, inléisefew weeks, | think they would have
a better chance of getting the modeling and thevarsscorrect, then if we had done it in
September. So the timing thing, but like | say, kmda get to know these kids and you
realize that they're not all at the same level reathtically. There aréiverselevels
especiallyin math and reading, and so if they’re having Ittea reading, then this new
way of dealing with the math story problems, thistjgives them another layer of
difficulty for the kids that struggle in more watysan one. So | take that into
consideration.

BW: Thinking more globally about you're teachingdeeven outside of this specific

math test, do you ever make predictions basediogghhat are not academic? | mean do
you ever find yourself thinking, “Oh, | had his bner last year, or he’s having a hard
time behaviorally”... (And then Carter immediatelyarrupted me saying...)

CARTER: The Behaviordefinitely The sibling thing, no. Siblings can be very diéfet.
But definitely with some medical issues that I'neisg- the children that are being cared
for with ADD ADHD in here, with these condition$iely have a much tougher time
sitting in a classroom. Paying attention for amgkh of time, it's hard for them. | know,
and it's not their fault. Some are medicated, sofittem are not. But | take that into
consideration. You have to be very patient witrsthkids that really have the attention
span of a gnat; | mean it's really only a secoralttat goes into the mental formula too.

BW: Well that’'s my last question. Do you have dmyy you want to add or ask as far as
the prediction process?

CARTER: Well | know that these predictions areirthat - they are just predictions.

If you actually did a scientific study where yokeahis test we're looking at here, and
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the kids take the test and my predictions numbeutdde drastically different and
surprisingly so. That would be interesting to dabese numbers that | wrote down are
even remotely close to what the actual studenescare. Because at any given day or at
any given hour, test taking is different for kifsd they have enough breakfast today?
Sleep well? And have a fight with her siblings @adents? Are they in one of those
depressive moods where they don't care about arg?hi’s very hard to predict the final
outcome. That’s why the testing and the whole tigsprocess are controversial. It's one
little snapshot of the kid who could’ve had the statay of his life. Who knows? So |

can predict as an adult and as a teacher by géttikigow them, but my numbers can be
so off base it's laughable.
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Transcribed interview with KAREN

BW: So what was it before the common core that nyadethink they wouldn't be able
to get it?

KAREN: Um. | guess | was still in the mindset tlsatne kids arenathyand some aren't.
But now with the common core stuff, it's a lot hardand most of the kids have been
able to rise to the occasion. Some kids that youdht weren’imathyand are maybe
better writers, they end up maybe not the bedtarctass, but they have a pretty decent
understanding of what we’re doing.

BW: Please state your name and today’s date.
KAREN: Karen, March 19, 2015.

BW: Please tell me where you work and which graale tgach.
KAREN: | work at McDonald Elementary, fifth-grade.

BW: How many years have you been working as a s&x&ch
KAREN: This is my 18 year as a teacher.

BW: What does it mean to you to be a teacher?
KAREN: The bottom line is to help prepare kids bhecessful Americans.

BW: How would you defingredictior?
KAREN: Prediction is using what you already knovdapplying that to what you think
will happen in the future.

BW: Looking at the numbers next to each studerdim@ what kind of cues are you
using to make these predictions?

KAREN: | looked at, first of all, skills that I'vepecifically taught. Some skills that |
know most kids can do because I've specificallygtdaut. Then some were more
reasoning skills, and so | thought how well were students reasoning with problems
that they hadn’t seen before. And the types of lerab, that's why | wrote down the
skills needed for each of those reasoning problghie | made my predictions, to figure
out how I thought they’'d do.

BW: To what extent does your math lesson plannimjiastructional practices center
around your understanding of students’ thinking?

KAREN: Students’ thinking - like 90%! When | firstarted teaching, | used to, it used to
be all about me writing the perfect lessons angirsgeon track. But now honestly my
lessons are pretty loose because every day it esangthey know something, or you
can go off in a different direction. It's prettyusient-driven I'd say.

BW: To what extent do your math lesson planningiasttuctional practices center
aroundyour explanation of the concepts/content?
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KAREN: | do use our 3 district tests, 3 unit tethist aresupposedo be based on the
Common Core, that | use tuideour direction. But the students kind of tell meieth
streets to go on to get there!

BW: How does a student’s background, culture, anfdmily determine his or her
intelligence?

KAREN: Intelligence? Um, | don’t think their lifexperiences factor into their
intelligence. | do think that certain families midrave higher expectations and different
expectations of education, so that may factor inédivation. | used to be very much
thinking that intelligence was genetic and thaigh hQ is what intelligent was. But high
expectations are what help kids perform bettechosl. | don’t know if that intelligence
though...

BW: You said before that you used to think thagliigence was more genetic. And now
looking at how you conceive of it today, what kioida role do you think that culture,
family, background play into that?

KAREN: | don’t think culture has anything to do tiintelligence. Background and
family? Maybe as far as motivating kids. And pasanith high expectations. But in the
classroom- and this may sound rosy, but | thirkttiie- if you develop a relationship
with the kid and you have high expectations, them gan get em there. Just give em a
little sugar and they’ll eat out of your hand! Madtthe time anyways!

BW: What extent do you carefully plan out the cotr@nswer and foster the correct
answer rather than address misconceptions?

KAREN: | like to have them try something befored"even given the instructions. But |
don’t want to give too much attention to that bessaifi they’re in the wrong direction, |
don’t want them to get stuck in the wrong directitfrihey’re starting to go down the
wrong path, | redirect pretty quickly. And | try have other kids point that out
sometimes. But for the sake of time, | just gathesrybody together and go back over it
and show them what to do.

BW: Okay now let’s take a look at your predictimores and look at the student that you
assigned 0/5 to, and this student that you gawediu of five to. What are the differences
between these two students and why did you giveetpeediction scores?

KAREN: She just has wonderful math reasoning, evign things that | haven’t taught
her. She can even explain things and always starttences with "I know that such and
such, so that’s such and such”. And this boytigadly cognitively impaired. He’s good
at memorizing things, but has no reasoning. Hegastt... he can actually do algorithms
pretty well, but that’'s about all. His parents fitestrated because they say he’s doing
fine in math, but he’s not. They show him the aildpon at home and he can do it, so they
think he’s doing fine. They say, “We think he’stpsaying with you and trying to get
attention”.

BW: Let’s talk about her then - she’s got one duive.
KAREN: Oh um...Her reasoning... She’s still stuckpace value. You could model
things for her and she will sort of get it and tisé¥e’ll forget it shortly after that. She
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just... she just... for some reason it just doesntkstbhe’s already been retained one
year and her mom homeschooled her. She struggtiswaith, and | don’t know why.

BW: For you as a teacher, what is this predictimtess like? How does it influence
your thinking about your students?

KAREN: Well, 1 was surprised at how many 5’s | we@town next to students. Doing
this | didn’t realize much confidence | have inrthdlaugh9 Um | also feel like, and |
think this might have to do with the Common Core, tihat I'm better at predicting than |
would've been, like four years ago. | understarartthinking more than just what score
they got.

BW: If a student answered one of the reasoningtrsson the back- if they answered it
incorrectly during a whole class discussion, howdo handle that mistake making
process? What kind of feedback do you give them?

KAREN: My first question is how did you get thatZhwdid you do it that way? And a
lot of times the students realize a mistake and‘'@a¥ Other times | will have ... And |
think I've made a pretty safe environment for thisask the students to point out what's
wrong. With that safe environment, hopefully mydgtnts and | feel comfortable having
our mistakes pointed out to us. Hopefully it helpsing other kids doing it too.
Sometimes they don't point it out as clearly as.l 8o after they've pointed it out, I'll go
back and re-explain it just to make sure they ustded it.



194

Transcribed interview with CATHY

BW: Please state your name and today’s date.
CATHY: Cathy, today is March 16, 2015.

BW: Please tell me where you work and which graale tgach.
CATHY: | teach kindergarten at Piper Elementary.

BW: How many years have you been working as a s&x&ch
CATHY: I've been teaching for 17 years.

BW: What does it mean to you to be a teacher?

CATHY: To be a teacher means | am getting themydadtheir education.

Kindergarten is all about making sure they havesitjye experience and that they enjoy
school so they want to be here every day.

(Then while making her predictions, she says

CATHY: Eight students would get three out of 5. Guld get a zero out of five on the
front of the test, because they don’t know theenteand they would not be able to count
backwards...

BW: Based on what we just did, how would you definediction?

CATHY: Well... making a prediction is based on théonmation that you know, what
you know about the kids and their background, amgklthat to predict. Whether or not,
and how much support they're going to need... | waag exposure that they appear to
have had. Have they been to preschool? If theemarare working? if the parents have
been to college?... those kind of things. Do tliks lseem to come to school with the
vocabulary or do they struggle to understand wihatshying to them? Have they been
spoken to a lot? Are they speaking in completeesenats, answering me in complete
sentences?... those kinds of things. And that'stwhase my predictions on. It's what
they bring to the table.

BW: When you made these predictions, what weretles that you used to judge your
students performance and to come up with the seores

CATHY: Like if it was counting up or counting dowihat’s a different skill set if you
say 4+3, if you don’t tell them what plus meansey{¥ might not know what plus means if
they’re expecting to read that on their own. Somds kan add, but can’t subtract. And
same with the back and the story problems - treyes're telling them what those
keywords mean, they’ll most likely add both of theEhey won't take things away. They
don’t always know without an explanation, that gna sign means you need to make
them equal on both sides. They may look at thisparich one there but they may not
know what to do with the five here. Here they'lt@uone here because the numbers look
the same. So here, they’'ll get one, but not therathless they truly understand. This
one’s pretty easy because they’ll figure out yai fieed to put some more on there.
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BW: How does a student’s background, culture, arfdmily determine his or her
intelligence?

CATHY: | don't think it tells you how smart or intggent someone is, but it tells you
what a person has been exposed to. Their backgrtheidethnicity, it'll tell you what
they've been exposed to. But it won’t necessaéllyytou how smart someone is, or how
quickly they can pick up on something. If someoames to school with absolutely no
experience and if they are very bright, they caotcap with everyone else very quickly.
So these things don't tell you if someone’s smana smart- if that’s what you're
calling intelligence.

BW: Then how would you define intelligence?

CATHY: To me, intelligence is how smart you arehoiv quickly you can adapt. There
are a lot of things that ametelligence How well do you adapt? How well do you catch
on? How well you can learn? But also you couldibars in the streets and have street
smarts, but not necessarily be book smart. Thera &t of different niches in
intelligence.

BW: To what extent does your planning and instarctf math lessons center around
your exclamation of the content?

CATHY: A lot in kindergarten. | mean everything we in kindergarten, we always have
to assume that the students don’t know. So we ttageve a good lesson. Especially
when we’re doing addition. | don’t think we canas® that anyone knows how to add in
Kindergarten. | think as we get in the higher geadee can assume the kids know more.
But in kindergarten, you're always teaching. | tedttem something they have to do it in
a group or altogether, and then they have to g themselves almost always.

BW: Then what kind of assignments and activitiesyayru more comfortable having
them do independently?

CATHY: After I've taught something and we practicgaimething. | would never ask
them to do something independently that | havenight first. We even do the same
assignment a couple of times together before |expem to do it by themselves.

BW: Then how do you know when they're ready, andidre some of the cues that you
use to say, “oh it looks like they are ready fa thdependent work”™?

CATHY: Well we do independent work every day they g lesson. But that doesn’t
mean they're graded on it. | give them a lessonifand one’s raising their hand, then
obviously everybody didn’t understand it. So | néeteach again. It didn’t work out so
well. Or if they’re done in two seconds and bring their paper, then we got it! But
when we do it again tomorrow, you can see if thele/able all has the same wrong
answers, well, that table didn’t get it and thdycapied the same person! So it's those
kinds of things that let me know if we can go onfave need to repeat. And even the
story problems- we do story problems for a longetamd changing them up, adding the
fact families to them, or adding a number... you tvegak it ever so slightly, but they're
still on the same topic. And | always read my wprdblems to my students. | think 80%
of my students can read, but too many of them asgbat it's addition in the word
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problem because that's what we’re doing at the timsubtraction. But | still want to
read it to them.

BW: In what ways does or doesn’t your instructidnhe lesson include student
thinking? CATHY: | definitely ask them to answeetproblem and | ask them how they
got it. | expect them... and sometimes | haveltdliem that they're right because they’re
afraid I'm calling on them because | think theywveong. And | have to say to them, “I'm
not asking you because | think you're wrong. | kngo got the right answer. I'm asking
because | want you to share how you solved the eisvAnd that usually helps,
especially in kindergarten because students ara@yalooking to the teacher for
approval. You try not to do that, but they won’ashunless | do. And then they’ll say,
"oh, I just knew it”, and then | say, “no, | wartdtyto tell mehowyou solved it.” And |
have to say, "did you use counting on? What diddo@to get to that answer?” And |
have to prompt them just to say how they solveptioblems. But for some students it's
very difficult to talk math. If they don’t even kmowhat | want them to do, they don'’t
even know where to start.

BW: Have you noticed a change or improvement ayélaes going on?

CATHY: Yes, | have. | think I'm asking more queststhan | used to, like show your
own way of taking to the class. I'm asking themstn&inds of questions more, but it's
hard to say | would assume that they would be dbetter just because the math is
changing. | have seen my students’ confidence gnaweir ability to solve the problems,
rather than worry about coming up with the righ$\aer. | don’t know ... the ones who
are always confident, are always confident; andties who are not confident, are not
confident. They haven’'t worked that out yet.

BW: As your students learn new concepts and contenyou think they change their
intelligence?

CATHY: (Long pausgWell, | guess their exposure and their knowledgehs getting
bigger... so what they can draw upon is getting higgethey can use that as a reference
to solve another problem or another situation. &g yagree.

BW: In what situations does effort matter to yowsamool or teaching?

CATHY: Effort won't get you a grade. But if you aetly are trying, that gives me...
well... | want to give them more of my time to teabhem. Even if you're totally wrong,
but you're working really hard, that means you wieyeng and you’re trying to figure

out the information. If for some reason, I'm just communicating with them in the way
that they can understand it. But if they’re goingtirow up your hands and not care, then
I’m not gonna sit there and try to work with thagleo don’t want to put any effort into it.
And they know that, and | use those words with théhyou’re not going to try, then |
have things to do. Trust me. | do”. So they havpubin the effort, if they expect
something from me. Even if they totally don’t knawything, they have to try in order
for me to sit next to them and try to help.

BW: Let’s look at the predictions again and picgtadent that you gave a 0 to 5, and
compare with the student that you gave a 5 outtof book at both the front and the
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back. What makes you give this student a zero laisdstudent the fivePQinting to two
students’ names on her roster.)

CATHY: Well, this one is special needs. He doesn&n recognize numbers at this
point, so this test isn’t even on his skill setr@awith him. They’re both on full IEP’s.

So neither of them have the skill set to be in &ngarten at this point versus... well, |
guess it’s their knowledge base that they camehod with, versus someone who is
getting them all right. And even just the convesa | have with them, they're able to
pick up on things a lot quicker. And they just al@arly exposed to more. The ones |
gave 5/5 to, they came in with a lot of knowledgeey're just starting at a different
point. So when | say, “we can take our doublesaddlone”, they're able to take it to the
next place. The ones | gave a zero or two outvef they don’t even know what a double
is, and I need to go back and teach them whatdhbld is. But someone who came in
knowing what a double was, they just have to saly, It's this plus that”. So this kid’s
base was already well above this kid's base.

BW: The ones that have come in with the lower bhaege you seen them grow?
CATHY: Yes, absolutely.

BW: So when you give them a two or zero, besidest\trey are coming in with, what
cues did you use to make the predictions?

CATHY: Well the support they would need to complite assignment. Like the fives,
they could probably do this with very little guidamn.. maybe very little reading because
their reading base is also very high. So they catetstand what the definitions are and
what the words mean. They see “how many more tagd’know whamoremeans - I'm
adding to the number. It gets bigger. I've taudietnt that, but they also understood the
vocabulary. Some of my lower students don’t evesleustand thatnoremeans getting
bigger, so it's double whammy. So they say, “whaydu mean more?”. Ok so if more
means bigger, then my pile is getting bigger, amd iyeed to add. So they’re going to
need more support to accomplish the same thingsht@xids who are reading and have
a better vocabulary already.

BW: If one of the students that you gave a zerwworwas solving a problem (this one)
whole class, what feedback would you give themland do you handle it if they gave
the incorrect answer?

CATHY: Usually if they get it wrong, someone willkays tell them! And | say, “well, is
there another way we can look at it? Why don’t a@klat our drawings again”, or “let’s
look at what you drew on the board and make swakithve sayequal,what does equal
mean?” So we have to go back to the vocabularyefibat mean both sides have to be
the same? So if you say 4+3, is that the same 4% %ind what is 4+3? Then find 5+ 1.
What's that answer? Are these equal? No. So howargoing to make them equal?
What do you need to do?” And they have to workulgtoit. And they still have to solve
it. | still make them work it through. And somegmif they’re starting to look stressed, |
tell them they can ask a friend for help. Would {i&a to ask a friend for help? And they
can ask a friend. But they don’t get to just gétloé hook because they got the wrong
answer.
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Transcribed interview with MARK

BW: Please state your name and today’s date.
MARK: Mark, today is March 9, 2015.

BW: Please tell me where you work and which graale tgach.
MARK: | teach at McDonald Elementary, second grade.

BW: How many years have you been working as a &x&ch
MARK: I've been teaching for 18 years - eight het@,in California, both second and
third grades.

BW: What does it mean to you to be a teacher?

MARK: Well, it means to be a person who tries tbthe best out of a person as much as
possible on an individual level, and find out wharehild is; and then, of course, try to
get them to move forward from there. It's definjtélarder this year as my room has
grown to 35 students, and trying to meet their seed

BW: How would you defing@redictior? Especially in this context of the activity yosju
did?
MARK: It's essentially teacher assessment on hoW Meow my students.

BW: Then what does it mean to know your students?

MARK: Well, knowing where my students’ strengthg;awvhere their weaknesses are;
which ones struggle, and ideally | should be abltell you where any student is, in any
subject based on assessments and groupings. 8xafimple in math, we have individual
math groups—small groups—based on ability, so latailenge everyone wherever they
are. In reading groups, we even have the spelliogps based on different common
assessments that we have. That's how they wermaltigformed, so kids are challenged
no matter what.

BW: Based on what you just said about your debnitf prediction, what are you basing
these particular predictions off of?

MARK: A lot of it is based on..reading, especially for the second page. There’s a lot of
reading that's involved. So for somebody that jeen a one or zero to, they’re brand-
new students who are really struggling with readBgt not necessarily mathematical
concepts. So | can see right away when | ask 11thaPthey can come up with different
strategies to solve that. But as you start to ohejunot necessarily higher level
vocabulary in this test, but at least with the neggdthat’s gonna throw some of them off.
So as far as predictions, there’s a lot more can&yroblems of course... it's a
different thinking where some can do one plus ooeyroblem. But | just know some of
them are going to be struggling with those problams they’re gonna have more
difficulty with this side- the second side.
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BW: So adding your predictions for the conceptuwalt,pvhat is about that one student
who you think will struggle, versus a student whtl mot struggle conceptually?

MARK: Reading aside? Just with having worked witarh in math journals and small
groups with parent groups, for example. There’siallsgroup of students that tend to
struggle as opposed to just answering level one ¢ymuestioning ... and blooms
Taxonomy type of questions so... and that’s kindabss-the-board. Reading too. Are
they going to understand the higher-level thinkiGgPne of them just aren’t
developmentally ready, and that’s just the way#ig

BW: To what extent do your math lesson planningiasttuctional practices center
aroundyour explanation of the concepts/content?

MARK: Well, ideally we want the kids to come up tvitheir own strategies. So when we
had our math group time, | can have more smallgioteraction with them. Just
because | have 29 students as of Wednesday, timatesuch | can do whole group
anymore. When | do, | like to have them use thiker so they can send in their
answers. So when we get a wrong answer, idedlkg ltb get them to say, “why did
somebody do this? What’s going on? Why would theye up with that answer?”
Because that’s just important as getting the ragtswer. So as much as possible, | want
the kids to explain as opposed to me. “What weeesttplanations? What are the
different ways to get that answer?” And sometimedlleven give them the answer and
then they had to figure out how did somebody gat #imswer? Like, what's 11+12, and
then they discuss the different ways of coming uh the answer that | gave him. We
have a lunch count every morning, for example,taeg send in their answers with the
clickers and this gives me a graph of how they aned

| don’t focus on the right answer. | focus on hdweyt got it. | can pick on somebody and
say, “Charlie did it this way. Let’s use his methbdt then I'll change the problem and
then call on someone to solve this new one usirgyl@fs way. So they're forced to not
use the way they’re most comfortable with to saheanswer, because they're forced to
use someone else’s method.

BW: How does a student’s background, culture, arfdmily determine his or her
intelligence?

MARK: Well, intelligence versus performance woule different. Intelligence... well,

let me change it as far as performance. Familieshiage- we get kids whose family
doesn’t necessarily value education. | just heasthblast week that only 36% of parents
even look at the report cards as a whole distitten | asked one parent whiriow

didn’t look at her child’s report card online, kasl why she didn’t and she said that she
just doesn’t have time. | don’t know about you, brdwing up and how | did at school
was really important to my family. So when eduaai® not valued like that at home,
kids at age 7 or 8, they are not necessarily Sensativated. So if they don’t see
education as a goal, is that a factor? Yes. Dasaffect intelligence? No! Course all
kids can learn and there are some factors thaaweantrol... and they are frustrating,
like homework being turned in, parents who compébout Common Core etc. etc.! |
would tell my parents at our back to school nidpiait we need kids to be able to come up
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with the problem and if you don’t conceptualize gneblem, you lose it. So the
computer can give us the answer, but students toesmme up with it themselves.

BW: In what situations are you comfortable withdsnats choosing and talking about the
methods they use to solve problems?

MARK: Oh, always! If possible, I'll start with thenswer like | said, and | want students
to come up with as many ways to solve that problem.

BW: In what situations are you more comfortablehwvgtudents working individually?
MARK: Well, for example, when you came in todaye $mall group was working on a
leveled reader, and then they can take the testeorilhat’s all independent. Assessment
is a good little snapshot to see how their readirapming along. But it's a good
assessment, and unfortunately they need to gettageking tests online. So that’s one
example of when they would work independently. Sleast they can get used to the
online testing format.

BW: Now let’s look back at the predictions you mddeeach of your studentéle

shows me which students are the new ones in tgs.t&ince they're new, what are you
basing your predictions off of for them?

MARK: Well, it’s just how I've gotten to know thenispecially in the small group math,
| can understand and see if they're getting itait hknow some of them, actually all of
them, are struggling. One of them in particular im@sed eight times. So that total
inconsistency doesn’t help. But again, family hibe a lot of these students... it'’s just a
matter of... well, one of these is a very poor reagen know they struggle and then
putting him as a three on the front side. But anlihckside, you throw any words in
there, and he’s just going to be totally lost.

BW: So then let’'s compare that to the student yeea five out of five to. What cues
are you using to make that score?

MARK: Five out of five here because | know this atedent will not have a problem.
This one’s a five on the back, and | know that lbeeahe’ll be one student who, when
problems like this come up in class, he’ll be foreit. When we do this kind of work, he
does well. If he misses one, it's because he piglzadhn’t spend more than five minutes
on it.

BW: How do you handle it when a student (like thie you gave 2/5 to, in particular)
answers the question whole class incorrectly?

MARK: Well, one thing | did even today, and thisswaith contractions- having nothing
to do with math- but | did a quick poll, and thel&isent in their answer through the
clickers. And that was three minutes before redegsryone that got it, | said could
lineup. The others, | just kept really quickly, ssaid, “okay, let’'s review. What is does
the apostrophe mean? What letter disappears?” WerdItput another quick word for
review. So this technology is huge for really .auvthink you know a kid- you think you
know where they are - | think it does a much bgtibrthan white boards being held up.
The data can be displayed anonymously, and than go in really quickly to see who
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doesn’'t understand it. | know it took only mayb®3! minutes to review, so it’s a real
attempt to at least be accountable.
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Transcribed interview with NINA

BW: Please state your name and today’s date.
NINA: Nina, March 16, 2015.

BW: Please tell me where you work and which graale tgach.
NH: McDonald Elementary, am and pm kindergarten.

BW: How many years have you been working as a s&x&ch
NINA: I've been working as a teacher for 19 years.

(While she’s making her predictions, she’s talking loud and | asked her some general
guestions about her prediction process...)

NINA: How would | determine how they would do? Wikt from our classwork.

We've done a lot of this and a lot of these. Likday we were doing one like this with
Dr. Seuss characters. We've had lots of practi¢k thie wreck and wreck and the
number line. Um, | will say not as many kids likeng the unifix cubes now that they’ve
been introduced to the wreck and wreck and the euntire. Before unisex cubes were
everything. Especially my early teaching in kindetgn. So how do I think my 19
students in my a.m. kindergartners will do whilekmg at the roster? | would say that
every student of mine will get five out of five dms front side of the test. I'm very
confident of that. But now on the backside of tkist, I'm not so confident! Let’s see.
How do we get problems like this? We need workshtiett have these to practice with
them... | read these questions to my students aal# td them about when they hear a
number in the word problem, they have to down wttisg number. | don’t let them draw
pictures, just a number. So on this backside lmg to say, looking at my roster and
looking at this backside of the test, well, | dély have some bright students who will
get five out of five on problems like this oneebfly only have a handful that I'm gonna
say are going to get five out of five...I'm gonna ddyout of 19 will get five out of five.
Wait, am | going to give this to them orally? Ohitythey have a choice to answer with.
So now I'm going to say 15 students out of 19 gt five out of five. Especially since
they can choose from these possible answers, ldxsay 15 out of 19.

BW: So what about the other four who will not getfout of five?

NINA: So, | have some late bloomers that need rhetp. But if | can give them

support... | could say just by looking at this quastihey’d be confused. You know, just
because we haven’t done these types of problentsthfen for some other kiddos, even
though we haven't done these problems, they'll rmpeoblem but then see these answer
choices and they’ll be able to solve it by using tiptions of the answers. But for my late
bloomers who need more practice, mathematically'tbgoing to be confused because
it'll be foreign to them. We’'ve done a lot of stgoyoblems and | think they would
understand those because they understand thenllyi®i# these other problems they
would be very confused by.
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BW: Let’s dive deeper into exactly what are youibggour predictions on? You said
you predict based on what you've already taugletass, but let's go deeper into what
cues are you using?

NINA: So you’re asking how do | base my predicti@mshow | think my students will
do when | give them work? | think | base my preidics on how solid the students are
with using manipulatives to help them solve proldelvhich ones are really adept at
switching from wreck and wreck over to the numliee? Because some of my kids are
good at using the number line in making the jurmpsafnumber to number. For my
tactile kids, I've got a froggy number line so thean jump the numbers, like what's 3 +
3, they can jump to the numbers to add. But forngper kids, I've taught them “now
once you get your froggy in place where you know geed to start, you don’t have to
move him. You can just use your finger to get to dnswer. Because it's more time-
consuming doing the leaps. But with the maniputgtamme need it. | tell my students
we’'re all trying to learn faster way to count. kakem, “Is it faster to start at the number
one, or the number you're counting on from?” I'nvays trying to prepare them
mentally for a faster way to count.

BW: How would you defingredictiorf?
NINA: A good guess. | tell my kids we are alwaygrg to make a good guess.

BW: To what extent do your math lesson planning iasttuctional practices center
around your explanation of the concepts and coatent

NINA: Well | would say sometimes we do math whoteup and so | spend more time
doing direct instruction where I'm teaching somethfor the first time. Since we’re
doing it altogether. But then after I've introdudédve start to practice and | do things
more in small groups and | have 4 work centersthakids have free choice, which they
rotate every two days. | have two math activitied then a English language arts and
social studies work centers, at least somethirggthlat, but always two math centers.
And I'm reviewing and don’t spend as much time dpdlirect instruction because we’re
reviewing.

BW: How much do you factor istudent thinking and the students’ understanding of the
concepts into your instruction?

NINA: Theirthinking? Well... long pausgl always ask if they have questions. During
practice and review days, we do a practice proldetwo. We do that whole group and |
invite students to come up and do it on the bigdhaad then on the second day, | just
ask, “does anybody need to practice”? And a few nesd to come up and review. Of
course | always have a couple students who justesie, especially when something new
is being introduced. Those are my challenging ohietl. them “sitting is not a choice

and if you help, you need to come and talk to gaelher”.

BW: Do they come get help?

NINA: They do... well, one more than the other. Bugre’s other issues going on with
one of those guys. It's ADD. And my other guy isywemart but needs a lot of repetition
and practice. These are my late bloomers.
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BW: How does a student’s background, culture, arfdmily determine his or her
intelligence?

NINA: So I'm going to switch gears from my mornikiopndergarten to my afternoon
class, just because | have a sibling in my aftenr@ass and | had the other brother last
year. It's a Hispanic family, mom does not speallish, dad does a little bit, but there’s
an older brother | think in seventh grade and leakp fluent English. | had middle
brother and then | got the younger brother now, lamitl say that both of them are so
bright, so smart. And my feeling is... what resourdeshose parents use to help their
students learn? And | know culture matters, butaat think the parents have the
resource and use the resource of the oldest brttheip the younger ones learn. It
comes down to what resources are available, atidsrtase is there an adult at home at
night who could help? And I tell the parents “honeekvis not for your child, it's for you,
so you know how your child is doing”. When they d&ir work home from the
kindergarten class done right and correctly becauseybody has a chance to do it
successfully in class. When they don’t get help i#aahot right, then | make sure my
students come and see me or the parent volunteee get it done right. So | want my
parents working with their children so they undamst where their child is. It's
homework for the parents to see how their kiddo®d. How parents utilize their
resources and if they’re available make a big tiffiee to students’ academic learning.

BW: As your students learn new content and cong¢elptyou think the students’
intelligence is changing?
NINA: Sure, absolutely, because you're filling thaain with more information.

BW: In what situations does effort matter to yowsatmool or teaching?

NINA: You know in kindergarten, you don’t have tivg the huge effort just because
everything we do is in short, small chunks. | theverybody’s effort is good unless they
don’t understand the concept. So then that's mytgadpo back and reteach the concepts,
because then | think their effort can be successful

BW: What about the kiddo that you were talking abaatually the two that you were
talking about earlier, that you have to almost prtiem to be more engaged with the
lesson- how would effort look with them?

BW: Well effort for my one guy, | think it's moref @ confidence thing. When he comes
and sits with an adult, he can get it. But lefin@phe’s insecure. But now for the other
little guy, it's focus. His is really about focusdl’'ve even talked to his mom about that
and we're thinking about making a little officafatd thing for his desk to help him
focus. He’s hugely distracted, but capable. His physical surroundings and his own
inner personal ability to stay focused affectsdtffert.

BW: Would you wait to see signs of effort from ad#nt who you knew needed help, or
do you go ahead and help them?

NINA: I initially always let my students start omtdependent. | do sort of a global
scanning to see which students are having trotiblso have a running record in my
mind and then | just visually look and if | seehald who looks like they're stuck, | asked
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“do you need some help with that?” Then | say cover to the teacher table so | can
work with them. I'm trying to keep everybody’s neadet and sometimes that'’s tricky.

BW: Let’s look specifically at some of the predwis you made. How do you know that
this one student you’re predicting will get a fiwet of five? How do you know that this
student knows the content and get that five otitvef? And then let’'s compare that to the
student you think will get a zero out of five. Letalk about how you compare those two
students and the cues you used to make your piagict

NINA: | think confidence has to do with it. Being andependent worker plays a role.
Some students can get everything, but they arendepe and they need guidance. They
have not gotten that secure or even mature, alehblya tell the kiddos in my classroom
“somebody who was born six months before you hamsinths more information”. | tell
my kids not to compare themselves to each otheirevddl at different places and
growing at different levels. Then distractions &nitiking about staying focused on
what'’s in front of them, then worrying about hovhet students are doing and staying
focused on what'’s in front of them is tricky. Thageas are what affect their ability to do
and complete assignments.

BW: Are you driven more by students getting thétignswer or how they got to their
answer? During your lessons and discussions, to @dtant do you carefully explain the
correct process or procedure to avoid studentsnmgakistakes?

NINA: Well, | want to see what they’re using. | wda see if my kids are drawing
pictures and if that works better for you, go thiEverybody’s learning their tool to be
successful and | tell my students this. | say fike for you to learn lots of ways to use
tools, but use whatever works best for you”. Beeduhink if they need to touch it, or
draw it, or feel it to have it make sense, then timalerstanding is what you want them to
have. You think of a five-year-old mind, it's hugs whatever the concrete object is that
they use to get that understanding, | don’t camat’§ why | try to encourage multiple
tools. That's why | give them the tools and theeytmake the choice because that’s
what’'s important and helps them the most to makeesdf there using a tool, and they're
not getting the right answer, that's okay. But therant to do a pullout and | want to sit
with them and have them show me. | want to revieswenone-to-one correspondence.
The manipulation is huge.

BW: How do you handle it when a student—say thetbaéyou predicted would score
one out of five—how do you handle it when he ansvirecorrectly in class?

NINA: A lot of times when we do these types of gesbs (pointing to a problem on the
backside of the ITML test), | do this whole cladstzof times and it's during the practice
time when the whole class is on the carpet and s@agtent has her own white board and
marker. Students have a whiteboard so when | getcanrect answer, | say, “let’s go
back and see if you got your numbers right.” | gey, “let's make sure that you got your
objects matching your numbers”. So that's what uldalo. We do the problem together
and | have my whiteboard to model it. And | have stydents turn their whiteboards
over when they have their answer. And then I'lld@d it and then have them put it down
because | don’t want students to be copying eaduoérotDon’t look at your neighbors
and copy them because you don’t know if they gaghit”. Then for the students who
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are wrong, | say. “let’'s go back and start fromlteginning and make sure you have the
number corresponding to the number of objects,raakle sure they have that one to one
correspondence”.

(While taking the Mindset Survey, NINA shared stimoeghts out loud...)
NINA: Can you change your intelligence level? | mé&an thinking of sitting in on an
IEP meeting, and | don’t think you can change yaotelligence but rather your skills.

You can learn new math skills but does that chamoge math intelligence? | ggguuess
it could! Is it intelligence that grows or expostioethings that make it grow? | definitely
think you're either creative or not. | don’t knoww to cultivate my creativity! Boy, this
is really making me think.



