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ABSTRACT

With the national trend toward student accountability as learners, few studies have identified
effective instructional strategi¢isatmotivate elementarystudents in becoming agents of
learning and the effect of these strategies on academic achidvérhesguantitativestudy
investigate the effect of student seffssessment with goal setting (SAGIgsed on the work of
Stiggins, Arter Chappuis, and Chappuis (2006)n el ement ary school stude
achievement and motivation in mathemati€¢$is study emplogda quasiexperimentglpretest
posttestnonequivalentontrolgroup design Participants wer&30students drawn frorsix
intact classes dburth graders fronfive elementary schools locatedarlarge Archdiocese in
the Pacific NorthwestParticipants completka pretest consisting of the Motivated Strategies for
Learning Questionnaire (modified) and the Fraction aadimals UnitAssessmentDuring the
unit of study, botlthe control andnterventiongroups receiveinstructionthrough traditional
strategieshowever theinterventiongroup also receivktheinterventionstrategy of usinghe
process of selassessmerwith goal setting (SAGS). After completion of theit of study
participants in both groups compléigosttess. Data from botlpretests and posttestere
statisticallyanalyzedusingANOVA andANCOVA procedures This study repoedtheresults
andinterpretationsalong with recommendations for future research.

Key wordsacademic achievememjoal settinginstructional strategymotivation, sel

assessmenself-regulation
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CHAPTER ONE: INTRODUCTIO N

One outgrowth of the standartdased reform movement is the migration to Common
Core State Standar@¥ational Governors Association Center for Best Practices & Council of
Chief State School Officer010) These new standardgludean underlying assnption that
students are agents of learniathe student is théocus of control. Therefore, students are
responsible for selfegulating their learningSelf-regulatedearnergely on a variety of tools to
motivate and guide theiregire to learfZimmerman 199Q. Educators are constantly seeking
instructional strategies that increase studeativation, lead to higher academic achievement,
andfosterselfregulated leaing (Cheng, 2011) Identifying these strategies is paramotmt
ensuing thatstudents develoghe skills deemed necessary for the successful implementation of
the new standarddJnfortunately a significant gagn the literatureexistsregardingnstructional
strategies for thelementaryevel thatfoster sefregulation Theseself-regulatingstrategies are
actions and processes directed at acquisition of information or skills that imgsaey,
purpose, and perceptions of learnekscording tovan Lier(2008), agencyrevolves around the
activity of the learnerand their egagement with learning.Furthermore, selfegulated learners
set their purpose as to proactively seek out information when needed and take necessary steps to
master this learning (Zimmerman, 199@)nally, seltregulated learners perceive themselves as
thinking, feeling, and acting on their own learning initiativebg)@, 2011) One potential
strategyto strengthers t u d @ewetorient of selfegulation practicés the use of student self
assessment with goal setting (SAG3his study investigatedthetherstudentuse ofSAGSled
to higher levels odcademic achievement amtreased t u d matiateon,thereby identifying
the strategy aa valuable instructional strategy in developing students asegglfating agents

of learning.
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ChapterOne povides foundational information regarding the reseasttidy; including
information onpresent reformsThis chapter begins withlaief description of the theoretical
framework orwhich the studyresed followedby a synopsis of theroblem the studgoughtto
addressas well ashes t u d y ' sandsignifigaince Ehen thechapterdiscusseshe
independent, dependent, acahtrol variablesindprovides key terms and definitionsThe
chapter cotinuesby presenting theeseach questions anldypothesesand concludewith
discussion on the t u degearsh desigmncluding thestatstical analysegprocedures

Background

Over the course of history, there have been many demands to improve education and
educational reform remains a hotly debatedaopday(Ball, 2013) Reform has taken many
forms and directionsandthe meaning and methods of education have chaageadesult. Two
strands of reform have emerged over tithe:accountability standards and the curriculum
standards moveme(@arbonao & Covay, 2010) The curriculum standards movement has led
to recent reforms includg the standardbased movement with its turn toward national
standards, illustrated by the Common Core State Standamtamon Core State Standards
remain important teducators today and will significantly change the face of education for the
future This initiative rests on an underlying assumption of students as agents of learning
(Zemelman Daniels, & Hyde2012). A critical dimension of curriculum leadership et
continuous reconsideration of forces @arehdsthat impact curriculum (Parkay, Hass & Anctil,
2010). One such force affeng the futureof educationis the emerging role of students
concerningheir own learning.Developing student accountabilityaskey component in the art

of teaching (Danielson, 2007) and current best practice (Zemehan2012). Of key interest
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is theidentification ofeffecive instructional strategies that aid educators iretiging sel
regulatingagents of learning.

As agents of learning, students are responsible feregifiating their own learningAn
ongoingtrend in education is to transfer control for the responsibility for learning from the
teacher to the stude(@herg, 2011;Hannafin, 2001McClelland & Caneron, 2011;
Zimmerman, 1990 Teaching is not just providing students with knowledge, but also helping
students develop their intrinsic motivation and-edlicacyto enhance their learning values
(Cheng, 2011) However, few studies have identifiedeffive instructional strategidisat
motivate students in becoming agents of learning or the effect of these strategies on academic
achievemen(Dignath & Buttner, 2008) Self-determination has been positively linked to
student motivation and increasedhasal engagement and learner empowerment (Brooks &
Young, 2011; Ryan & Deci, 2009), while se#figulation has been shown to impact academic
achievement (Zimmerman, 199yiot i vati on affected upper el eme
the stability and contifability of intelligence, goals, and behaviors (VolgeBakken 2007).
Additionally, goal setting theory (Locke & Latham, 1990) with its tie to motivationpbkas
used extensively in sportSyllivan & Strode2010), but to also increase student jggoétion in
| earning and increase st ude n2018). Accartingitot udes abo
Smithson (2012)goal setting increased or maintained academic assessment scores in elementary
reading, while the use of selégulation practices had agtive impact on student achievement
in eighth grade scien¢@eters2012). Day and Tosey (2011) asserted sfglined outcomes,
entitled POWER goals, offered a more rigorous and holistic approaches to goal setting
FurthermoreStigginset al.(2006) tave appliegrinciples ofself-regulaton in the development

of the Classroomissessmentfr Student_earning program. Keglements othis program



15

includestudent selevalationand the setting of learning goaldnfortunately, limited research
surrownding the achievement and motivational effect of goal setting tied tasstsment as an
instructional strategy has emerged aactly have studies appligalsettingtheory to
academic performance (Dish@erkovits, 2014).

Typically, studies focus# on high school and college students and few studies exist at
the elementary levelPerhaps researchers focused on the higher order thinking skills that
studentgpossessedtthese higher educationalvels. The cognitive development efementary
students, specifically at the fourth grade levelassignificantto thisstudy;therefore,
understanding their cognitive demandssimperative. Within Piaget s f our st ages of
development, students at the fourth grade level would be ebtioeeteoperationaktage
(Miller, 2011) At this stage, abstrabtypothetical thinking has not yet developed, and children
can only solve problems that apply to concrete events or objects (Mye#¥, 201intervention
attempting use of the abstract constradtselfregulation must make these constructs concrete
in fashion. McClelland and Cameron (2011) catlifor the designing of interventions that target
key components of seftegulation at different developmental period@mmerman (2011)
identified the energent issue of whether teachems modify their classrooms to foster increases
in selfregulated learning among thetudents.Since seHregulation ability is teachable
(Pintrich,2006), it wasrecommended that schools consider injectingregltilaed learning into
the curriculum and teachers set it as one of their teaching objectives (Cheng/A20am)in
ascertainingeffectiveinstructional strategies at the elementary lexaétted Therefore, itwas
important to identify instructional strategthatutilized constructs of selfegulated learning to

develop students as agents of learniAgs St i ggins (2009) stated, n

strategies more important than in upper elementary grades, because this is when the foundations
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ofore’ s senesglesob | ear ner b é16).oHdeatasanust Idok foriwayd ”  ( p
of promoting seHregulation, such as encouraging students terseffitor their learning and
reflect on reasns for this learningLabuhn Zimmerman & Hasselhorn2010). It washoped
that researchwith Institutional Review BoarRB) approval §eeAppendix A),on SAGSand
its effecton students a c ad e mi ¢ ansotivatienvweutddeadito batterdunderstanding
onhow to assist students in becomswif-regulatingagents of learning at a younger age.
Several theories suppedthe use of student sedssessment with goal settingrsEwas
the social cognitivetheory of Bandur§1991) which provideda framework for looking at self
assessmentith goal ®tting in the social context of elementary classrooms. According to
Bandura {991), behaviois motivated and regulated by s#ifluences These influencearethe
selfmoni t or i ng o fidentfyingwhat ddteenting the behavjor, and the effis of
the behavior.Individualsselijudgedtheir behaviorin relationship to personal standards and
environmental circumstanceSuchself-regulation alsancludes self-efficacythat with its
impact on thought, affect, motivation and acfisrcentrain exercising personal agenclysing
selfassessmentith goal settingallowedlearners taealizeselfinfluenceas described by
Bandura As students empladself-monitoringtechniquestheir cognitiveengagenent
increasedeading tohigherlevels ofpersonal learningDuring the seHevaluation phase,
students refleetd on the learning demonstrate8tudentgudgedtheir learningin relationship to
personal standards and within the context of expected learning among peers. Students set
appropriatdearning goalsnd onceset, behaviors to meet these gaa¢sedetermined. Finally,
whenstudents achievlthe goalsthey realize the effect of learning behavioAs the studerst
in this studyrecognizé theirrole as a learning agetieir selfefficacyincreasd. The social

circumstances of teacher and peer expectations and supportdutitstesel-judgment.
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Buil di ng on viasselfdegulatedesarning theoky, popularized by
Zimmermanand SchunkK1989)andusedoriginally to study ault learners in educational
psychology Self-regulated learningmphasizé the autonomy and responsibility of students to
take charge of their own learning, with a focus on awareness of thinking, use of strategies, and
sustained motivation (Paris & Winag, 2001).Selfregulated learnindifferentiatel between
three phases of learning: the {@&ion phase/forethought, the action phase/performance and
volitional control, as well as the peattion phase/reflectiorPérelsDignath, & Schmitz2009).

The process of selissessmentith goal setting fulllembracd these three phases.

The theoryof self-regulationgroundedhis study This theorypostulate that individuals
have the ability to understand and control their learning environnBsnbeconing active
participants in their own learning, studeotaildselfregulate their learning metacognitively,
motivationally, ad behaviorally (Zimmerman, 19R0A second feature of selégulated
learningwasthe selforiented feedback loop (Carver & Sodeil981; Zimmerman, 1989As
applied tothis study,asselfregulaing learners analyzktasks, set productive goals, and seldct
strategies to achieve the goals, the théaigthattheindependent variablgstudentuse of
SAGS had the potential tanfluencepositivelythedependent variables of academic
achievement and student motivation in mathematitsdentuse of SAGSrovided an
instructional strategthatoptimized selfregulation processes in a concrete manner for students
in the mid to la@ concete operational cognitive stag&his study adeldto the literature on self
regulated learningpy offering a potential instructional strategy that teachers could use to modify
their classrooms and foster increases inggtilated learning amonpeir students.The
aforementioned theories provitla theoretic basis justifying the inclusion of setlsessment

with goal setting into current curricular practice. Each demonstrated a foundation in learning
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theorythatsupportedhe cognitive engagemeand motivation entailed in such practicehis
study adeédto the existing knowledge base of sefulated learning and suppedithe findings
of previous works (Joseph, 2006; Paris & Paris, 2001; Tok, 2013; Zulkiply, Kabit, & Ghani,
2008. Furthermoe, this studyouilt additionalunderstandingef metacognitior{Cubukcu,
2009; Joseph, 2006; Karably & Zabrucky, 2p8Adenhancd awareness dhe impact of self
assessment and goal settingneativation andacademic achievemerKbari, Khayer, & Abedi,
2014; Kitsantas, Steen, & iHy 2009.
Problem Statement

With the national trend moving toward student accountability as leaiigrsth and
Buttner (2008) foundew studies have identified effective instructional stratetiagmotivate
elementarystudents in becoming agents of learning and the effect of these strategies on academic
achievemenand motivation This study addressithe effectof the selfregulated learning
strategy ofelf-assessmentith goal setting ormcalemic achievement and madition of fourth
grade mathematic students.is important for educators to understahdtseltassessment with
goal settingoromps studentgo selfregulate their learning (McClelldr& Cameron2011)and
enhances t u d acadensic achievement and tmation (Cheng, 2001 This intervention
answeredhe call in the literature faeacherdo modify their classrooms to fostself-regulated
learning (Zimmerman, 20} Anddesign interventions that target key components of self
regulation(McClelland & Cameron, 2011 specifically at the elementary levelhe problem
this study addressed was the lackvious research idengihg effective instructional
strategieshat motivate elementary students in becoming agents of leaomitng effect of thes

strategies on academic achievement and mativat
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Purpose Statement

The purpose of this quaskperimentglpretestpostteshonequivalentontrol group
studywasto applythe theory of selfegulation(Zimmerman & Schunk, 198 by measuring the
effectof sel-assessment with goal settiog academic achievement and student motivation,
while controlling for the pretestfor fourth grade students &tre Catholicelementary schools
an Archdiocese within the Pacific Northwesgixploring this topiallowedteachersn this study
to incorporae SAGSinto instructional routinesSince the results of this study determined that
SAGSled to higher levels of academic achievemenbgitomes &aluable instructional strategy
in developing students as setfjulated agents of learningAdditionally, it assigeducators in
meeting the mandates set forth by the Common Core State Stantlegsesence of an
interventionusingselfassessment with goal settiwgstheindependent variabl@ this study
Baseal on the work of Stigginst al.(2006),studentuse of SAGSvasan instructional strategy
duringwhich studentsventthrough a process @ifst selfassessg their responses to test
guestionsand then setting learning goals. Students asdéssir ansversascorrect or incorregt
andif incorrect,as asimple error or lack of understandininp the next step hie student
answeedthree operended short response questions ab@liearning and then set two personal
learning goals to fwus on during thenit of study.

Academic achievement and motivataefined thedependent variabse Academic
achievementvasdefined as thaccomplishment of anticipated instruction objectives against
preset standards (Kellough & Jarolimek, 20083%. previously used bglark et al. (2014) and
Swanson, Orosco, and Lussier (20l¢gdemic achievememtasd et er mi ned by
mean scores on a posttest administered at the conclusion af Btatdyation wasdefined as

beingmoved to do something based on underlyttgudes and goals (Ryan & Deci, 2000)

t

he

‘N
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Motivation wasmeasuredising the mean score dMotivated Strategiefor Learning
Questionnairemodified (MSLQ - modified) sulscalesof Motivation and Learning strategies
combinedMilner, Templin, & Czerniak, 201). Thepretess$, whichwereused to ensure
equivalence between the intervention and control grfiMasner, 2013)werecovariates and
theywerestatistically controlledor in this study. The confounding variablg teacher
effectivenesand implementabn of instructionwerealsocontrolledfor during the study
throughexplicit teacher training.
Significance of the Study

This studywassignificart asit wasimportant for educators to understand if self
assessment with goal settimgpved students to séfregulate their learningThis topic may assist
teachers in incorporating an instructiogathtegythat enhances academic achievement and
motivation of studentsThis study adedto the literature surrounding effective instructional
strategies that fosr selfregulated learning in classroom settingAGSwasa valuable
instructional strategy in developing students asregjfilated agents of learning.

Thiswasimportant especially ithe Archdiocese, and the largBecific Northwest
where many scha districts have adopted instructional frameworks with assumptions of students
as agents of learnin@enter for Educational Leadershigf)12; Danielson, 27, Marzano,
2007). This studyhadthemp t ent i al t o i mprove t heSincetbecher s’
study yieleed positive resultsselfassessment with goal settiag an instructional strategyould

be shared with a larger portion of teachers
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Research Questions

This studyexaminedself-assessment with goal setting as an instructioretiesfy.
Furthermorethe studyintended tanvestigate the impact of the strategy on academic
achievement and motivatiorspecifically, he research questions for this sture

RQ1: Is there sstatistically significantifference between the academahevement and
motivation posttest mean scoredairth grade mathematics students who participatésiieS
and those who did not, while controlling for the pretests?

RQ2: Is there astatistically significantifference between the academic achievement
posttest mean scores fafurth grade mathematics students who participated in SAGS and those
who did not, as measured theFraction and Decimaldnit Assessment, while controlling for
the pretest?

RQ3: Is there astatistically significant differece betveen the motivatioposttest mean
scores ofourth grade mathematics students who participated in SAGS and those who disl not,
measured on the MSLQ (modified), while controlling for the pretest?

Null Hypotheses

Alternatively,the followingwerethe nul hypotheses:

Hol: There isno statistically significant difference between the academic achievement
and motivation posttest mean scorefoofth grade mathematics students who participated in
SAGS and those who did not, while controlling for the pretest

Ho2: There isno statistically significant difference between the academic achievement
posttest mean scoresfolirth grade mathematics students who participated in SAGS and those
who did not, as measured theFraction and Decimalnit Assessment, wha controlling for

the pretest.
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Ho3: There isno statistically significant difference between the motivation posttest mean
scores ofourth grade mathematics students who participatéslA®S and those who did not, as
measured on the MSLQ (modified), whcontrolling for the pretest.

Identification of Variables

The independent variableasdefined aaninterventionusingSAGS. The independent
variablehadtwo groups, control and intervention. The control group redanaglitional
instruction duringhie mathematics fraction and decimal ufiibe interventiongroup in addition
to receivingtraditional instruction during the fraction and decimal ualisoreceivel instruction
onthe SAGSprocess SAGSwasan instructional strategy duringhich studerts wentthrough a
process of first selissessing their responses to test questions and then setting learning goals.
Students assemdtheir answers as correct or incorrect, and if incorrect, as a simple error or lack
of understandingThestudentansweedthree operended short response gtiens about their
learningand thesetting two personal learning goals to focus on during the unit of study (Stiggins
et al.,2006)followed.

Thetwo dependent variablegseredefined as academic achievement and vatibn. The
student s’ mean scores on a po s tdeteenanethefibtmi ni st e
dependent variablecademicachievemen(Clark et al.,2014; Swansost al.,2014). The
Fraction and Decimal Unit Assessment measachievemeh Both groups completkthe
assessment at the conclusion of the unit of study. The assesem&rtedf 25 multiple
choice andhort response problems content covered in thieractions and Decimals
component of the fourth grade mathematics cumicul The scoring of theassessmenised
points ranging from 0 t85. The items on the assessmesmiregenerded from a questions bank

createdrom the accompanyinlylath Connects e x t b Altoek ét al.,2009) assessment
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resourcesalong with ReThink Ménematics benchmark assessment toofs panel of five
expertsvalidated the assessmergnsuring conteragndfacevalidity. Additionally, to determine
reliability, the researcher condedtCr o n b a c lon tke asséspntert

Being moved to do somethitigassed on underlying attitudes and galdfned the second
dependent variablepotivation (Ryan & Deci, 2000).The study usgthe mean score dhe
MSLQ(modified) to measuremotivation(Milner et al, 2011). The researcheybtairedscoresat
theconclussn of the unit of study to measure stude.]
mathematics.The MSLQ (modified)consisedof 41 questions tahatparticipants selfepored
onusinga5-point Likerttypescale. The motivation scorevasa composite scoreompued by
combiring raw scores from the Motivation and Learning strategies subscahesMotivation
scalesulscalesncludedfor this studywereintrinsic goal orientatiortask value control of
learningbeliefs and glf-efficacy forlearning angerformarce  ThelLearning strategies scale
subscalesgncludedwereeaboration critical thinking, andmetacognitiveself-regulation
Previous research showdtwtmodifiedMSLQs subscaleasvalidatedand reliablgDuncan &
McKeachie, 2005; Metallidou & Vlacho@01Q Milneret al.,2011;Pintrich, Smith, Garcia, &
McKeachie 1991). To determine reliability of the modified version of the MSLQ used in this
study,the researcher condecst at i st i c al a n aohsgmes Som edch solbsdala c h ' s
obtained from the pretest.

As a pretest assesdesth academic achievement and motivattbe pretestvasa
covariateandwasstatistically controlled for in this studylhe academic achiereent and
motivation pretests consestof the administration of the exact same assessments used for the

posttest Furthermorethe study contréed for teacher effectivenessid implementation of
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instructionasconfounding variabkethrough explicit teaa#r training. This training consigd of
a review of theunit-pacingguide, instrumentation tools, and a question and answer session.
Definitions
Throughout, the studysedseveral grtinenttermsdefined here.

1. Academic achievemeists t u d means®re on theéFraction and Decimalnit
Assessmentatest designed to measwecomplishment of anticipated instruction
objectivesagainstpreset mathematical standafé®llough & Jarolimek, 2008)

2. Instructional strategys a $rateg/ teachers use to guidéassroom practice in ways to
maximize student achievement (Marzano, 2001)

3. Goal settings aprocess to guide students towstige next steps in learning within the
framework of content standards (Stiggetsal.,2006).

4. Motivationis to bemoved to doemething based on underlying attitudes and goals (Ryan
& Deci, 2000).

5. MSLQ(modified)is anacronym for the instrumemMotivated Strategies for Learning
Questionnairémodified) (Milner et al.,2013; Pintrich et al.1991).

6. SelfAssessmens theprocessduringwhich students identifying their own strgihs and
areas for improvemer(gtiggins et al.2006).

7. Selfregulationis process wherebipndividuals have understaimd) and controbf their
learning environmenZimmerman & Schunk, 198 and in whichstudents think, feel
and act on their own initiative in order to achieve their learning goals (Cheng, 2011)

Chapter and Research Summary
As noted in this chapter, this study examined-asffessment with goal setting as an

instructional strategy empjong a quantitative methoand followed a quastexperimental
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pretestposttestnonequivalentontrol group design (Campbell & Stanld@63. Thiswasthe
most appropriate desigince the researcher maniputhteeindependenvariableandusel a
controlgroup,along with theadministration of a pretest and posttesbathgroups (Gall Gall,

& Borg, 2007) Although ceveloped asnexperimental studyasit soughtto find the difference
between two groups by manipulating a variatile studywaswithout random samplingnd
assignment. Aerefore it wasnotof true experimeratl design but rather quaskperimental
(Campbell & Stanley, 1963)Random sampling and assignmesrenot possible de to the
nature of theeducatiorsetting;the classewerealreadyintact at the introduction of the study.

During the studythe researcher assighparticipatingteachers and their students to
eitherthe control group or the intervention groupach group receiwkequivalent instruction on
the mathematics fracticend decimal unit. Additionally, the intervention group receive
instruction on the process of using s&$essing with goal settingoth groupshadthe MSLQ
(modified) assessment and theaction and Decimalnit Assessmerdadministered prior to
intervention, and agaiat the conclusion of the unit of studiResultsverestatistically analyzed
and reported.

Although the researcher intended se the multivariate analysis of covariance
(MANCOVA) to compare the medfraction and Decimal Unit AssessntandMSLQ
(modified) posttest scores to determiri@istatistically significant difference existed among the
participants in the control group and the intervention greighationsof theassumptiorof an
association between the two dependent varsgiriecluded this analysisThe conduction of two
separata@analyses of covariancANCOVAS) were deemed more appropriate. An ANCOWAS
performedo comp@rethe Fraction and Decimal Unit Assessmeosttest scores for the two

groupsto determine if a diffieence between mean scoregsted betweegroups, while
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controlling for the preest. Pretest scores were used as a covariate to iadiadgroup
differences that existl agntact groupsere used for the studyAn ANCOVA was used to
assess the sidigances of difference between the measttest MSLQ (modifieddcores based
on participation in the interventiorRretest scores were used as a covariate to redtiak
group differences that exext agntact groupsvere used for the study.

While Chapter One provides an introduction and overview to the research study, the
following chapters provide more extensive information concerning this study. Chapter Two
provides the rational for the study in the form of a literature review. Chaptex &kpéains the
study design in detail while Chapter Four shares the results. Finally, Chapter Five provides

discussion and recommendations for future research.
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CHAPTER TWO: REVIEW OF THE LITERATURE
Introduction
Throughout historythere have been manyrdands to improve education and
educational reform remains a debated topic tq@ajl, 2013). These movements have changed
thedirections and the meaning and methods of educaliam recentstrands of reform have
emergedthe accountability standardsdathe curriculum standards movemeBbth remain
important to educators and wihange the face of educatisignificantly. A critical dimension
of curriculum leadership is the continuous reconsideration of forces and treads that impact
curriculum (Parkyet al.,2010). Regardless of the trend, the ultimate goal of education remains
to help student become sasliffficient learers(Karably & Zabrucky, 2009) One such force
affecing the future is the emerging role of studemtgardingheir own learnig. Of key interest
is the effect of studentse of seHassessment with goal setting motivation ancdicademic
achievement
With the national trend moving toward student accountability as learners, the problem is
few studies have identified effectivestructional strategies that motivate elementary students in
becoming agents of learning and the effect of these strategies on academic achievement and
motivation. This study addresdthe effect of the selfegulated learning strategy of self
assessmentith goal settingdStiggins et al., 2006)n the academic achievement and motivation
of fourth grade mathematic students. It is important for educators to understand if self
assessment with goal settipgpmpedstudents to selfegulate their learning (MClellard &
Cameron, 2011). Exploring this tompall assist teachers in incorporatiB§GSinto
instructional routines as a way to enhance academic achievement and motivation of students

(Cheng, 2011)Sinceseltassessment with goal setting leads ghbr levels of academic
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achievement and motivation, it would be a valuable instructional strategy in developing students
as selregulaing agents of learningAdditionally, it will assist educators in meeting the
mandates set forth by the Common CordeS&iandards.

This studywasnoteworthy asit is important for educators to understand if self
assessment with goal setting mdwtudents teardself-regulaing their learning This topic
may assist teachers in incorporating an instructional strétegenhancetheacademic
achievement and motivation of students. This studg tdthe literature surrounding effective
instructional strategies that foster sedfjulated learning in classroom settings. -8efessment
with goal settings a valuabldanstructional strategy in developing students asregjfilaing
agents of learningThis is important especially ithe Pacific Northwestvhere many school
districts have adopted instructional frameworks efbeddedissumptions of students as
agents blearning (&nter for Educational Leadersh012; Danielson, ZI¥, Marzano, 2007).
This study has the potential t oSincethestady e t he t
yields positive results, SAGS as an instructional strategy can be stitliredlarger portion of
teachers Severakheories supported the use of studentasiessment with goal setting.

Theoretical Framework

Severak ey t heories preval en twererelevantaalttasystudy educ a
These theories provideafoundation of learning theory aadidressdthe cognitive engagement
andmotivationnecessary to engage in salésessment with goal settingirst wascognitive
development theory.
Cognitive Development Theory

Piaget’s cogni t i,froenthe £9%80sprovidedreefranhewdrkifog o r y

looking atselfassessment with goal setting within the developmental stage of the participants.
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According toPiaget s  wchildr&n had specific interactions with objects or people and these
interactions led to geeral understandingsAs the childgrew and develoged, these
understandings changed ahthking progressdthrough stagesThese stages consisted of the
sensorimotor period (birth to 2 years); preoperational period (2 years to 7 years); concrete
operatonal period (7 years to 11 years); and finally, formal operations period (11 years to 15
years) Given these roughly estimated age ranges, the participants of this proposddistddy
themselves at the end of the concrete operational pevidier (2011) described this stage as
when:
Children move from understanding based on action schemes, to one based on
representations, to one based on internalized, organized operations. Thought is now
decentered rather than centered, dynamic rather than statrevansible rather than
irreversible. Nature is reflected in a logical system of thought. However, concrete
operations are still concretethey can only be applied to concrete objects, witltis
rather tharwhatcould be (p. 56)
At this stage, younghildrencanconstruct coherent beliefs, although often implicit and
imprecise, by which thesnediateeffects to selregulate (Zimmerman, 1990). These belsks
about themselves and their confidence, along
availability of cognitive strategies, and the
(p. 13). As theynature childrencanreflect on these beliefs and articulate them more fully
(McClelland & Cameron, 2011) When presented with the toalsed in the process of self
assessment with goal settirtige studyanticipatedhatstudentsvould beableto articulate their
internal understandings and thinking with concrete processes. Therefeessesiément with

goal setting asmployedn this studywasan appropriate process to employ with learners at



30

Piaget’s concrete operational stage. Il n addi
social cont ext wadalsoimpatansas students do nat kedrntin isolgtion.
Rather, the elementary classroom is a social and dynamic environment.
Social Cognitive Theory

Social cognitivetheory(Bandura 1991) providec framework for looking at self
assessment with goséttingwithin the social context of elementary classroomscording to
Bandura {991), behavior washotivated and regulated by satfluences These influenceare
thesefmoni t ori ng of odet@amirssthébetaeor, aml the effects af the
behavior. Individuals seHjudgebehaviorin relatiorship to personal standards and
environmental circumstance$his selfregulation alsoncludes self-efficacythat, with its
impact on thought, affect, motivation and actigrcentral in exercising personal agency.
B a n d u r -nflusncesiseréalizesvhenstudents useel-assessmentith goal settingas
proposed in this studyJoseph (2006) fourgersonal learning occurred whiedividuals
activelyengaged witltognitiveselfmonitoring | n keepi ng with Bandura’s
influences, dring the seltevaluation phase students reflect ornirtdemonstratetearningand
judgethis learningn relationship to personal standards and withesocialcontext of expected
learning among peerd hen, & studentset appropriate learning goatkeyalso determine
learningbehaviors to meet these goalnally, whenstudents achievime goalsthe studentare
able torealize theeffects of thelearning behavior The student recognizéss ownrole as a
learning agenénd selefficacy increases. Ehsocial circumstances of teacher and peer
expectations and support bolstieis sel-judgment The social context of learning also

reverberate within the selfdetermination theory.
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Self-Determination Theory

Self-determinatiortheory, identified by Decand Ryann 1985, alsdhad important
implicationsfor this study Self-determination theorfocusel on how social and cultural factors
affect peopl e’ s s e n sbheingcanhd the qualitytofitheinperformancet i at i v e
Eventsthatsupporedan i ndi vi dual ' s sense of afodteedomy, c
cognitive engagemeraind increasemotivation. Cognitive engagement drew on the idea of
investment, or the thoughtfulness and willingness to exert the effort necessary to comprehend
and master complex and difficult ideas and skills (Fredricks, Blumefeld, & Paris, 2004).
Students who investlin their learningveremore engagedognitivelyand vice versa.
Furthermore, events that foster cognitive engagement also foster motivdibivation leads to
enhanced performance, persistence, andicityatHowever, ifthe social context was
unsupportiveor thwartedhei n d i v hegdsadetringental impact on wellness resdifRyan
& Deci, 2000). It is important to provide strategavithin the social context that affect cognitive
engagement and motivatiolVithin the context of this studyhé use of selassessmentith
goal setting suppartithe aforementioned psychological neefiself-determination
Self-RegulatedLearning Theory

Building onthe abovementioned theorieZ i mmer man and Sclataank’ s wo
1980s popularized theelf-regulatedearning theory When external guidancgas absenta
student had toegulatethelearning process i ms e | f . set &lleanmy godl, ptarthe “
steps to achieve the goahoo® adequate learning strategies, monit@progress, anéinally,
check the learning outconieistneret al.,2010, p. 158) The student had to sekgulate his

learning Paris and Newman (1990) debed selfreguated learning as the following:
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When studentsanstruct implicit concepts and beliefs about their abilities, their
expectations for future success, the nature of academic tasks, the usefulness and
availability of cognitive strategies, arfuketsocial dispositions of other people in the
classroom(p. 88)
Selfregulationemphasizé the autonomy and responsibility of students to take charge of their
own learning, with a focus on awareness of thinking, use of strategies, and sustained motivation
(Paris & Winograd, 2001)Wirth and Leutner (2008) defideself-regulated learning ake
competence to autonomously plan, execute, and evaluate learning prttasse®lved
continuous decision makiran the cognitive, motivational, and behaviorapastsof learning
A large body of research suggested thatsgjtilation predicted school success (Cheng,
2011; Labuhn et al., 2010; McClelld& Cameron, 2011; Pintrich, 2006; Zimmerman, 1990)
andhighrachieving studestcould be characterized as highdgli-regulated learers(Nota,
Soresi, & Zimmermar004; Purdie & Hattie, 1996; Zimmerman & MartirBans, 1988) Self
regul ated | earners were “distinguished by the
and behavioral strategies; by theirpessiveness to feedback regarding the effectiveness of their
learning; and by theirsefer cepti ons of academi c 1890,pompl i s hr
14). In the school setting, sefégulated learnensereable to control their actions, achievi®
their best abilities, and develegpositive relationships with others (McClelth& Cameron,
2011). The more academic and social success childcein Hzeir early school experiences, the
more likely theywereto show high engagement in subsequent schamge (Blair & Diamond,
2008). Self-regulated learning theories of academic achievement emphasized how other people
could help children learn tactics to regulate their own behavior and learning (Paris & Paris,

2001). These had the most direct applicatmthe classroom and were distinct in their focus on



33

how students selected, organized, or created learning environments, as well as how they planned
and controlled their own learning.

Models of seHregulated learning buibn the motivational and cogiié research to
reveal how students chose academic goals, sélpaiblemsolving strategies, and adjasdt
their plans and efforts according to their suc¢Pssis & Newman, 1990)Wirth and Leutner
(2008) describetwo models of seifegulated learninthat offer different perspectives
component angrocess The component perspective, popularizedbgkaers (1999),
presented selfegulated learning as a layering of embedded components representing the
cognitive, metacognitive, and motivational adpef selfregulation Drawn from three schools
of thought,the components afelfreguated learning incluakconstructs frommesearch on
learning stylesmetacognitiorand regulatiorstyles, andheoriesof the self, including goal
directed behavior. ef-regulation is'not an event it a series ofeciprocally related cognitive
and affective processes that operate together on diffesenonent®f the information
processing system” ThBprecésspensgeciven tie®tBedhah p. 447) .
focusedmore on‘the phases of eventisat constitute the ideal process of seljulated learning
and their typical requirements on the leafner( Ki st ner et Praéssnodel2 010, p.
focus on théefore, during, and aftghases of learningZimmerman (2000) defirkthese
phases as forethought, performance or volitomio|, and selfeflection, while Perels et al.
(2009)differentiatal betweerthe preaction phase, the action phaaedthe postaction phase.
Within each phase, learneisctised their attention to specific tasks. Furthermore, Zimmerman,
Bonner, and Kovach (1996) proposed a cyclical model ofrsglilated learning that was
comprised of four correlated processes:-eeHluation and monitoring, goal setting and strategic

planning, strategy implementation and monitoring, and strategecome monitoring. Self
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evaluation and monitoring was the first phase, during which students evaluated their personal
effectiveness in relation to a specific learning task. The second gihgeal setting and
strategic planning involved the setting of specific goals, the creation of learning plans, and the
identification of learning strategie®uring the third phasestrategy implementatiqstudents
employed strategies from their learnplgns and monitored tleet r a teHegtiveaess. In the
final phaseof strategieoutcome monitoring, students evaluated their personal effectiveness.
Regardless of the perspective selectied process of seHssessmentith goal settingvithin
this gudyfully embracel thecomponents of selfegulation

Each of thepreviously mentionetheories provide a theoretic basis justifying the
inclusion of seHassessmentith goal setting into current curricular practice. Each demonstrated
a foundation in larning theory that supported the cognitive engagement and motivation entailed
in such practice. To builthe foundation furtherthis chapter presents a review of the literature
Within the review, itme was devoted to developing an understandirgyoint educational
trends specificallythe emerging trend of students as responsible agents of leaNeng the
review givesattention to developing an understanding of motivation and its role in education.
Then thechapter shares thiele of metacognibn and learning to learn, followed by a review of
academic achievement within the context of mathematics instruction. Fihallghapter ends
with discussion othelearningstrategies of student selfsessment and goal setting.

Review of the Literature
Recent reform movements began with the release of A Nation at Risk in 1983. This

publication led many states to turnto Outcetha s ed Educati on, the prede
accountability standards movement. Outcdrased education (OBE) maintairedlear focus

and organization of all aspects of an education setting around essential learning performances all
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students would successfully present at the conclusion of the learning experiencesi(Spady,
OBE specifiededucational outcomedearly aml unambiguously OBE also determined the
content and organization of the curriculum, the course offerings, the methods, strategies,
assessment, and timetable of instructional processes, and the classroom, as well as a framework
for curriculum evaluationHarden, 1999). This was the beginning of movement towards
widespread standards in education. This movement culminated irs200Child Left Behind
(NCLB) legislation. NCLB supported standardsmsed education reform based on the premise
that setting lgh standards and establishing measurable goals would improve individual
outcomes in education (Sonoma County, 2013). NCLB expanded the federal role in public
education through annual testing, annual academic progxpsstationsreport cards, teacher
gualifications, and funding changes. This approach believed accountability through tighter
control, more regulation, and frequent higiakes standardized testing with tough consequences
would improve schools (Shelly, 2008).

Contrary to this approach wasetcurriculum standards movement. At the center of this
movement was the belief that authentic teaching and revamped teaching methods were the keys
to school improvement (Zemelman et2012). A by-product of this movement was the
adoption of statewidmstructional frameworks. The curriculum standards movement was a
generalized, progressive educational paradigm shift. One key principle of this shift was student
centered teaching and learning.

Student as Agents of Learning

As elementary educators &ge renovate curriculum and instruction, one key focus must

take precedentstudent accountability as learners. One issue having a profound impact on

curriculum is the lack of purpose and meaning of many students (Rar&gy2010). To
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achieve trueeducational improvement, students must find purpose and meaning as learners. The
focus turns from the teacher to the learner.

The attention shift from t e a btdrature@antelson,l ear ni n
2007; Marzano, 200%/an de Walle &.ovin, 2006 Zemelmaret al.,2012. The inclusion of
student assumption of responsibility for learning in instructional frameworks and teacher
evaluation tools wesdby many school districtsolidified this notion Ho | t resppnsilility
teachingheld* not only are teachers and school s calll e
students be responsi bl e agents, asxciteligvdn t o t he
Brummelen, 2002p. 38). Additionally, the mission of many school distristthe ideal of
creating lifelong learrersamong studentsTherefore, sidents need to acquire knowledge and
skills that will help them become capable lifelong learners after they leave school (Cheng, 2011
To this end, theéask for educataris to engge pupils in learningnotivaing them inbecome
active learnersr agents of learningnd remain such throughout life
Instructional Strategies

Agents of learning possess certskills thatreflect selfdetermination and regulation. Bang
Cho, Ahn, ad Kim (2012) examined the qualities of seincept, selefficacy, and selesteems
as predictors of academic achievemefitsantaset al.(2009) found developing effective self
regulated strategies was important for students to be successful acagsslathic domains
while Cubukcu (2009) found th&achergplayed a role in ensuringgudents were cognizant of
the benefits of selfegulated learningAdditionally, agents of learning are able to sataluate
their own learning. Gabriele (2007) exad the influence of achievement goals and
comprehension monitoring (sedffv al uati on) on st uPadicipargs’ l earnin

received instruction in designing a learning or performance goal prior to commencement of the
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study and the result indiet a positive influence on learnin@iota (2006) also examined the
relationship between se#fvaluation, goal orientation and academic achieventgdents self
evaluated goals for motivational factors that enhance¢psetieived competencies and ie@sed
academic achievemeniiller andLavin (2007)reported gositive impact on elementary
s t u d e ndsteem, belief$ dbout competence, and enhanced views of themselves as learners
after selfevaluation Severance (2011) also investigated the &fe€selfassessment on
student performance. Results indicated studgatsable to perceive and articulate their own
learning and the study recommended the development of procedures for students to address
learning needs, with goal setting being onehsprocedure According to Paris and Newman
(1990), the hallmark of academic experuggsselfregulated learning. The path to achieve this
level includes a series of conceptual changes about critical dimensions of schdo$teging
selfregulatedagents oflearning is one such change.

Developing instructional strategies that foster agents of learning is paramount. There are
many instructional expectations placed on teachers and the classrooms oétpuiayg
teachergo cope with the taskf fosteings t u d e nregsilated @&ming behavofWaeytens
Lens, & Vandenbergh®002). Additionally, teachersnustfindwayst o f aci | i t at e st u
learning ancenhancestudentsskills (Labuhnet al., 2010).Teachers are to model, explain, and
foster karning strategiethroughout the curriculum asportant cognitive tools faheir students
(Paris & Paris, 2001). To foster these behaviors, teachers need to be able to identify self
regulated strategies and discuss how and wheretteessed. Tacherdirst mustdevelop their
ownindividual selfregulatingskills beforeassisting studenia developng these same skillgs

studentexplore howto learnhow to learn(Cubukcu, 2009).
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The development of student se#fgulation skills is necessatty improve student academic
success Numerous intervention studies revedihattrainingon seltregulated learning
enhanced t udent s’ ac a {Dgnatha Bytteer, 2008; Fuehs et &l., 2003; Masui
& DeCorte, 2005).Paris and Newman (1990) fod that @ademic interventions that enhanced

s t u d e nperseptiors efltheir own ability, agency, control or efficacy did enhance their use

of effective selfregulated learning strategigsn d when i nstruction “promp
participate activelymd make thinking public, it provokes
theories of | earning and s c htrategies imtge'righ{ptace 9 9) .

and time, thestrategies wereffective for increasing academic achievement (Ek@t4). One
strategy teachers could employ to achieve these expectations is the explicit instruction of self
regulating behaviors.
Explicit Teaching

Teacherganpromote selregulated learning directly by explicitly teaching learning
strategies One sub wayis for teachers ttell studentsexplicitly the benefits of a particular
activity. For examplethe teacher could clearly identiéy activityasa learning strategy and
that studentsould improve their performanday applying the strategy themses(Kistneret
al., 2010Q. Cubukcu (2009) found thatudents benegtlfrom analyses and discussion of
strategies for learningndLuttenegge2012) s h o we d tekpécit strategaistiuetions ’
relatedpositivelyt o st udent s’ Parisand Nevvman ({L99@) aseegiad thathers
couldguide studertin discoveing andcontrollingeffective learning tacticsFinally, Kitsantas
et al. (2009) asserted students who truly wanted to learn were more likely to usgselfed
learning stategies to help them actually master matere Pintrich (2002) postulated, the need

to teach metacognitive knowledggplicitly is clear.
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Brown, CampioneandDay (1981) calédthis explicit strategynformed training Informed
training includel the € a ¢ hrele modelingduringthe application of a strategy, the
verbalization ot h e t dhauglt procésseandthe asking of questions to engage students
in strategic behaviors (Colls Brown, & Holum,1991). Furthermore, teacheshouldinform
studentsabout the significance of a strategy and about how to employ, maanih evaluate the
strategy (Kistner et al., 2010Raris and Newman (1990) founmidentswveremotivated to use
learning strategies independently when they undedsthat stra¢égieswereavailable, how they
wereapplied, and when and why thexreeffective Since the use of setegulated instruction
resulted in improved student attitudes (Hannafin, 20@agHers shouldontinue tademonstrate
how to conduct selfegulationand choose strategies for learning by thinking aloud and teaching
students the skills of seffionitoring through directed instruction (Zimmeanet al, 1996)
This action controlmade he most significant contribution t
(Cheng, 2011 These findings send an unmistakable message to educators thegskifed
learning can and should be taughs agents of learning, students are engaged in learning and
should perceive themselves as learn@ge strategy to generatéeHiong learners is to increase
studentengagement anche key component to student engagememidgvation
Motivation

As seltdetermined agents of learning, students strive for the inherent satisfaction of, or

intrinsic motivation, to learnStudentseed to be motivated to exert effdd persist in the face
of difficulty, to set challenging yet attainable goals, and to feelefBtfacy with their own
accomplishments (Paris & Paris, 200Motivation is the process that initiates, gugend
maintainsgoaloriented behaviors. In other words, motivatiowlsat causeanaction or the

psychological force that drivesaction(Ryan & Deci, 200Q) Typically, two types of
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motivation presenteitherextrinsicor intrinsic. Although previoug viewed as dichotomous,
beginning in the 1990s thetgo formswere viewed more on a continuum than as direct
opposites (Vallerand, 1993). Extrinsic motivation is an external force, often a reward or
punishment, used to obtain an outcori@nverselyan inteest or enjoyment in the task itself
drives intrinsic motivation. Intrinsic motivatiaxists within the individual rather than relying
on external pressures or desiréntrinsically motivated sidents as described byigfield,
Guthrie, TonksandPeremevich (2004), werenore likely to engage iatask willingly, were
morewilling to work to improve their skillsand desiretb see amncrease their capabilities
They also preferred challenges and were persistent when faced with difficulty (Fretdatks
2004) Teaching is about helping students develop their intrinsic motivation areffsedicy
while enhaning their learning valuesiot just about providing students with knowledge (Cheng,
2011). Therefore, teachers should employ instructiotratsgies that are motivating.

Severaktudies have reviewed motivation and its impact ondsérmination and
learner empowermenAc cor di ng to Brophy (2010), motivat:i
to find academic activities meaningful and worthie/land to try to derive the intended academic
benefi ts f r e206).tPalreem(200%) stated thdl motivation could apply to any
process that activadeind maintaird learning behavioraViotivation is crucial in educatioms
research showatlto influence interest, excitement, and confidence that in turn erdhance
performance, persistence, creativity, and generatbetig (Ryan & Deci, 2000).

Learning environments. An important prerequisite for increasing motivation through
selfregulation in tassrooms is a learning environment that enables and encourages students to
learn in a seldetermined way. These learning environments stress the importance of social

interaction among students, active construction of knowledge, learning embeddee@imia@uth
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situations, and the development of gelfulatory skills and result in better academic
performance (Kistner et al., 2010). One educational setting to embrace fully the role of
motivation was that of Montessori schools. Murray (2011) describeddgsmt schools as
integrating the motivational principles of autonomy, competence, and relatedness into the key
principles of educationOpportunities to cultivate setegulation skilldilled the Montessori
environment (Boulmier, 2014). This educatibpactice promotedtudents whavereengagd
learning agentandactivelymotivated Additionally, Rukavina, ZuviButorac, Ledic, Milotic,
and Jurdandepic (2012) studied the impact of motivaibanvironment®n student attitudes.
Their work describd positive student engagement toward science and math instruction after
individuals participated itearning within anotivational workshognvironment When students
were actively engaged in their lessons, they eagerly participated and this typainglear
developed positive attitudes towdhd academisubject matter. Results indicated that teaching
math and science throughretivationalworkshop modelvas more acceptable to students than
traditional educationaettings These studies illustrateotivated studentase effortful
cognitive strategiebased ompersonal beliefs and attitudess predictethy Paris and Newman
(1990). Additionally, these resultasdded tdhe knowledge base underscoring the positive
impact of motivation on student engagent and selfegulation.

Self-talk. Furthermore, rativationin sportshas beem focus of study Tod, Hardy, and
Oliver (2011) reviewed previous research on motivational affects in sports, specificatbilself
Selttalk, or what Vygotsky (1B8) refared to as private speech, is the internal communication a
person holds with himself. Sports psychologists have long studied the impacttafisett
athletes. Selfalk can be conceptualized as positive or negative, instructional or motivational.

Todet al. (2011) explainetthat psitive selftalk aided performance while motivational seHlk



42

focuses on seléfficacy and persistence toward letagm goal commitment. Motivational self
talk use has also been associated with persistence and subgegieeniance on challenging
tasks (Chiu & Alexander, 2000). Kuhl (1984) found that students benefited from using self
speech to limit anxiety about difficult tasks. Educators can gain much insight on thfesatie
talk as a primary function during sedgulation and during the development of metacognitive
skills.

Selfreport measuresOne way to measure selgulated behaviors is by asking
students about their sakgulating learning activitielsy means of questionnaires. These
measures are usuabglf-reports that are collected before or after a specific learning task
(Kistneret al., 2019 PintrichandDeGroot(1990)researched motivation and sedfgulation as
integral components to learning and developed the Motivational Strategies fomigearni
Questionnaire (MSQLasa tool to measure several aspects of motivation related to learning,
including goal orientation and sedfficacy. Based on a cognitive view of motivation and
learning the authors designetis selfreport measure to assesscelge st udent s’
orientation and use of different learning strategies within a college course (Pintrich@H)., 1

Student choice Research haalsoindicated a positive connection between increased
motivation andffering studentghacesin the classroom. Brooks aneung (2011) found

offering studentschoices in a classroom enhanced feelings ofdsrmination and intrinsic

mot |

motivation. Providing students’ opportunitie

of learning. Patall, CooperandWynn (2010) indicated choice facilitated positive learning
outcomes, including increased motivation and perceived competence, as well as enhanced

performance and academic achievemédtz andAssor (2007 conductech metaanalysisand

foundthat mer el y of fering chojcé¢pisdB@hcarefaly heselho
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matched o st u d eoffetsautonomyg eothgetence, and relatedness sup@adls should

be relevant to studentmterests (autonomy), not too easyhard (competence) and congruent to
students’ wvalues (relatedness). l ndi cations
to enhance motivation. Therefone addition toselfassessmentith goal setting as an

instructional practicegeaches should afforéstudents the opportunity to choose their own goals

with direct guidanceThisact i on shoul d affect students’ per
learning.

Recently, there has been a shift from a behaviorist perspective of motivatema @w
social cognitive focus. This shiftovesaway from factors lik rewards and punishment towards
the i mportance of students’' beliefs about the
2005). To seltregulate learning, students need both-kegfning ability and motivation (Cheng,

2011). Additionallyan important aspect in learning complementing other motivational or
strategic components of se#gulation is student effort investment (Malgerkkanen, Poikkeus,
RaskuPuttonen, & Kikas2010).

Motivation’s i mpact on edangleatnerghatmanys cl ear .
schoolsdesire schoolsmustharnesgshe motivation to learnSeveral strategids aid this
endeavoexist,including metacognition and learning to learn.

Metacogition and Learning to Learn

Met acognition, or thinking about thinking,
and assess his or her own thinking (FIgVE®79). Metacognition and learning to learn are the
abilities to pursue and persistsmmdr ni ng or to organi ze one’s own
management of time and information (Cheng, 2011). That is, for students to become more

responsible for their own learnimgetacognitively, motivationally, and behaviorally (Labuhn et
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al., 2010. Brown (1987) identified two primary principles of metacognition that are significant

for learning, knowledge of cognition and regulation of cognition. Metacognitive knowledge

referred to student s’ knowl edg eiravarahesbabdui ef s a

what to do, and required them to defaezurately and exactly their thoughts or knowledge

(Ozsoy & Ataman, 2009)Metacognitive regulation refegdto students monitamg their own

learning and determiimg whether they undersbdthe subject or ngtas well as selecting and

applying learning strategi¢isat wereright for the time angblace (Eker, 2014)Metacognition

regulation consisted ahetacognitive experiencesh at i ncl uded students’ a

evaluate their progress cognitive tasks, as well as their ability to use strategies to regulate

processes in a systematic manner (Karably & Zabrucky, 2009). Metacognitive experiences

played an important role in the development, differentiation, and efficiency of metacegnitiv

skill affecting subsequent learning behavi@Reebers, Cimeli, Réthlisberger, &

Neuenschwander, 2012Metacognitive regulatigrrather than metacognitive knowledgeas

highly related to studenctetal,2008)cademi c perfor ma
Develgpmental aspects Metacognition is a developmentaidlong-lasting process

(Eker, 2014).Metacognition is shaped and elaborated upon through participatzom@s of

proximal developmerfygotsky, 1978). This construct described how a more skilledqers

“coll aborates with a student wusing prompts, ¢

di scussion, joint participation, enpg&79.r agemen

These interactions build on competences the student alreadggses to move to a competency

level slightly beyond, expanding metacognition. As students progress in age, they also develop

improved identification and application of strategies (Bjorklund & Zeman, 1982; Moynahan,

1978; Yussen& Bird, 1979). These @dngesiffect elementaryaged studentsRoeberst al.
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(2012 found netacognition directly and substantiaihfluencedacademic outcomdseginning
in the third grade Furthermore, Lovett anBavelljhh(1990) found that at the thigrade level,
studentsvere beginning to distinguish between comprehension and memomgsses. The
students could also identifyhat strategies would improve each and how to fepesific
strategies on each process exclusively.n8der (1986) found fourth graders seemeté
more adept at choosing an appropriate and helpful strategy than younger students. By fifth
grade, students were able to apply useful learning strategies in appropriate situations (Bjorklund
& Zeman, 1982). Students in the concrete operational dawelot stage are beginning to self
regulate their learning. Regardless of age howendividuals differ strongly in their ability to
regulate their thoughts, and monitor and control cognitive and motivation processes in learning
(Roeberset al.,2012. Although sudents can develop metacognitive stratefesdkiply et al.,
2008) teachers play a pivotal role in developing agents of learning.

Selfregulated learning. One way to promote t u d equisitsoh ofnaetacognitive
skills isto foster seHregulatedlearning. Guthrie(1983 found that vmenstudents became aware
of theirown learningorocessegheywere able taliagnose their needs and appietacognitive
strategies to eliminate theshortcomings Joseph(2006)noted thatnstruction in meteognitive
awareness hedigl students understand their role as leestthus making them aware of critical
strategies for improving classrogrerformance When sudentsmade conscious decisions about
their role as a learner for the purpose of a specifictar about their existing knowledgéey
employed metacognitive strategigulkiply et al.,2008). As students engaged in these
metacognitive strategies, they were both-dekcted and overtly reflective about their learning

exper i enc e son(&sargs, 20800 Justi®teachers can enhance student self
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regul ation through explicit teaching, so too
strategies through structured instruction.

Structured instruction. Ozsoy and Ataman (200®und te most significant advantage
of structured instructiom metacognition wathat it not onlytaughtthe skills but also provided
opportunities for teghing the where, when, and how to apiblg skills With structurd
instruction, teachers wesdble topoint out potential times when strategy use would benefit their
students (Karably & Zabrucky, 2009pPne form ofstructured metacognitive strategy instruction
is teacher modeling. Teacher modehlmasmost effective when iwvasexplicit, leavinglittle for
the studerstto infer, about either the strategy or its application (Luttenegger)2@b2kowski
and Muthukrishna (1992) advideeacherdo use explicit instructiomf metacognitive strategies
to ensure thetrategiesvereclear and appant According to Karably and Zabrucky (2009),
during theelementary yeay children beame aware of organizational strategies, ledto apply
them and eventually ud¢hem spontaneously; thereforewiashelpful for teachers to point out
situations whererganizationvashelpful and encourage studsid use it Simply stated,
structured and explicihstructioncould increasenetacognitive skillshat then lead to higher
academic performance.

Higher performance levels link to metacognitive monitorifigpis monitoring, or the
ability to reflect andneivadiuwaitedu aln’es salpielrif toy mt
metacognitively between correct and incorrect responsiasedsignificantly to academic
outcomes (Roebeket al.,2012). When invdved in assessing their own academic growth,
students become more awar their learning goals and the results of their efforts (Joseph,
2006) thus developing their skills as agents of learniRgrthermore, Block (2004) found very

young students coulde taught to monitor and asses their own comprehenkiowever,
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students do not develop se#fflective abilities on their ownJoseph (2006) statstldentsieed
direct instruction with plenty of coaching and frequent remind€esachers, acting as mpetent
support, can shape and elaborate the metacognitive skills of students. Students need to
understand that seté&flective thinking is a vital life skill, and as Baerset al.(2012) asserted, a
strategic ability that extends beyond the classroadnraio every day live.
AcademicAchievement

Academic achievement is one way tukiplpssess
etal. 00 , there was a direct connection and posi
performance and their use of meiguitive strategies. Therefore, students who used available
metacognitive strategies also achieved academically. This is due in part to the idea that while
engaged in learning, students moretbtheir metacognition and determahehether they
understoodhe subjects or not (Eker, 2014wo strategies effectivevithin academic contexts
to link performance and metacognitiare seHassessment and goal setting.

As students employ seffissessment and goal setting in academic contexts, achievement
is affedced. Within this proposedstudyc@ demi ¢ achi evement 1 s define
score on a test designed to measure accomplishment of anticipated instruction objectives against
preset standards (Kellough & Jarolimek, 20@8he domain of mathematicé&\ccording to Tok
(2013), specifically in the area nfathematicsmetacognitiorwasimportant for learning In
mathematics, etacognition affeedhow children learedor perfornedas they moniterd and
regulatel the steps and procedures used to meegtial of solving problem$¢soy & Ataman,
2009) These studies highlight the need to teach metacognitive anetgelated learning
strategies explicitly as students face the increased cognitive demands of mathematics instruction

today.
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Mathematics oftoday. During the last two decades, important changes have emerged in
mathematics education (Ocak & Yamac, 201B)e ageold mathematics curriculum no longer
serveal the needs of students, schools or society as a whole (Mokros, Russell, & Economopoulos,
1995). One major shift was that mathematics was no longer concasssdely a collection of
mastered abstract concepts and procedural skills, but more of sense making and problem solving
(DeCorte, Vershaffel, & Op’ tmakngaheprobl@rOsoiny . Th
involve critical thinking. The National Council for Excellence in Critical Thinking (n.d.) defined
critical thinking as applying, analyzing, evaluating, and synthesizing information. These skills
are at t he piTaxonamyl(BloonpEngelBdrt,oForsh’Hl, & Krathwohl 956), a
system employed by educators to clas#iy complexity oflifferent learning objectivesThe
more teachers stimulate students to be aware of their own thinking the better mathematic
problemsolvers students will become (Hyde, 2008dditionally, problem solvingaided
st ud e refsthat thely aré capable of doing mathematics (Van de Walle & Lovin, 2006).
Akbari et al.(2014) found learning mathematics notions required students to mamagaeck
learning processes. When students had metacognitive skills, they were more capable in solving
problems that are more complicatetd solving them quickelT he devel opment of
high level thinking capacity requires students to develtipregulation strategies. To achieve
this level of cognitive engagement, teachers should employ direct and explicit teaching of
metacognitive strategies.

Metacognitive strategy instruction had a distinctive impact on increasing achievement
(Akbari et al, 2014; Fredricks et al., 2004; Ozcan, 2014; Zulkiply e2&I08), specifically in
problem solvingOzsoy& Ataman 2009). Within the mathematics domaimstructionin

metacognitive stratégsenablel learners to reach higlevels of cognitiveengagemsat, allowed
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them to discover appropriate problem solving processeithenuse these processes under
different conditionsJoseph, 2006)Students who had high metacognitive skills performed
better in mathematics lessons than students who had lowerageitave skills (Ozcan, 2014).
As students used various cognitive and metacognitive strategies to regulate their own ¢ognition
they becamesedf-regulated learers. This transformation wappropriatevithin the nature of
mathematical insighand sensenaking(Ocak & Yamac, 2013)Teachers should focus their
attention orinstructional strategiestrengthen cognitive engagement and metacognitive skills. At
the same timet is equallyimportant they do not neglect the leisng environment, as it too is
crucial

Classroomenvironment. An important prerequisite for practicing se#fgulation in
classrooms is a learning environment that enables and encourages students to learn in a self
determined way. These learning environments stress the importancgabfrgeraction among
students, active construction of knowledgedlearning embedded in authentic situations
These environments develeplf-regulatory skills and result in better academic performance
(Kistneret al., 2019pand are studertentered Polly et al. (2013) determinedusientcentered
practices led to statistically significant gains on student learning outcarhieh further
supported previous links between instructional practices in mathematics that reflected a student
centered view angositive student achievemerfurthermore, Paris and Newman (1990)
determined classroom climate and structure also influenced student learning. Classrooms that
fostered learningntentionallyreinforced the expectation of smghoup activity, collabori@on,
and help giving and seeking that were important for learning. Thus, the structure of classroom

activities was an important feature around which teachers organized for learning.
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Teachers can organize the environment and teach instructional sglitstigxto develop
and foster metacognition in students, thus creating agents of learning. These metacognitive
strategies include sefssessment, selfe f | ecti on, and goal setting (
three of these strategies are importanearming and affect student performance and academic
achievement.

Strategies for Learning

To assist in the task of developing s&lfulated learners, educators employ several
strategies for learning. Two of these strategies areassfssment and goakting.
SelfAssessment

Assessment is the process of defining knowledge, skills, attitudes and {&heafspuis
& Stiggins, 2002) Many forms of asessmergxist, yet mostaredivided betweertwo
categoriessummative and formative. Much of educationigtory is rooted in summative
assessments. These assessmestsgiven at the conclusion of learning. ZemelmBaniels
and Hydeg(2005) asserted summative assessments are not even educational, rather a way of
reporting periodicdy to outsides what las been studied or learnedlany educational arenas
use smmative assessmermgedominatelyo determine student, teacher, and school success.
Even more disturbing is the ass[summdtven t hat “m
evaluation procedurdbat are ineffective,time onsumi ng, and hurtful to
et al.,2005, p. 314). Summative assessment continues to dominate education.

Formative assessmentRecently, there has been a push for increased inclagion
formative assessmemn Formative assessment can be defined as an ongoing instructional process
that systematically incorporates assessment into instruction (Hudesmia2013). Black and

Wiliam (1998) defined formative assessment as a process that involved teachers making
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adjustments to teaching in response to assessment evidence, students receiving feedback on what
they can do to improve, and students participating inasséssment-ormative assessment
occurswhile learning is still in process. These assessmentddwatpers and studengather
information on current learning while there is still time to influence fueaeming Assessment
is formative when information gleaned is used to adjust instruction to better meet the needs of
the students, aswellastopro de f eedback so students can shaj
2010). In their 1998 metanalysis of formative assessment, Black and Wiliam identified five
practices that support formative assessment, for which they found substantial evidence of
improvements in student le@ng outcomes. These includey (eachers sharing evaluation
criteria with studentqb) teachers provided descriptive feedhdckstudent selassessmen(d)
studenito-student peer assessmertd(e) using questioning in claoms to learn about
learning. Furthermore, they concluded that achievement gains generated by using formative
assessment across a range of content domains were among the largest ever reported for education
interventions.

Assessment$or Learning. Oneforerunner in the realm of formative assessments is
Richard Stiggins and his work with Assessmséat Learning According to Stiggins (1999,
2001), classroom teachers who directly invdlsaidents with assessment increased student
confidence and motiviain to learn. Students should be engaged users of assessment information
and when engaged, use assessment information to set goals, make learning improvement
decisions, develop an understanding of quality work; asess, and communicate progress
toward learning goals (Chappuis & Stiggins, 2003fudents are only able to sedfgulate their
learning effectively if they monitor and evaluate their progress accurately and thus make

adaptations based on a correct analysis of their performance (Lablhi2@1@).
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A significant amount of literatuns available concerning Assessméut Learning and
through the work of Asssment Training Institute (ATR013; many teachers have devedab
theskills needed to gathésrmativeinformation about studesichievement, as well as to use the
assessment process and results effectively to impnstreiction The concept oftsdent
involved classroom assessmgmunds e work of ATL ATI, guided by the belief that helping
students see themselves as learnethich is central to academic successd that assessment
practices are key to developing student competence and confidence, continues to promote
formative assessment as a valuable instructional strategy (ATI, 2013).

Formative assessment practices @ot without concerrhowever VolanteandBeckett
(2011) suggested an imbalance in the use of formative assessment methods andtersibars
in using particular strategies, specifically se$sessment. Although the consensus among the
participans, that involving students in the assessment process was vital to student lehayng
also acknowledged that such assessment must be carefully implemented in order to be effective.
One key finding was the reassertion of assessment as a collaborattiegpbetweeteacher
and studentwith an emphasis placed on student-gelment.

Seltjudgment A key type ofstudentseli-judgment is selassessmentvhich refers to
students comparintper learning outcomewith a goal or standard (Labuhn et 20,10). Sel-
assessment involves the internalization of standards so students can regulate their own learning
more effectively (Paris & Paris, 2001According to $iggins(2009),studentsdraw inferences
about themseks as learners from the time theyegrschool. Students base these inferences on
intuitive seltjudgements and sefissessments. Teachers can build on these intuitive skills by
incorporating student directed selésessment activities into instructidduring seltassessment,

students areesponsible for interpreting their own results, explaining what the results mean, and
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determining what actions to take el i mprove t
assessment includes bodflectionson and eval uat i o ntodevfelopfeelngss wor |
of ownership, and build responsibility for learning (Paris & Paris, 2001). Sindergscan
more accurately predigthat information they will attain on a shderm basisHannafin (2001)
proposed amcreag ins t u d e nt s 'of insteigiandl @dkwitbimthe classroom setting
Once students have finished a task, they have a more complete knowledge of the accuracy of
their judgmentstherefore studentsel-assessment allows studetd refer back to their
experience with theask to determine theiompetence (Labuhet al., 2010).This backward
look requires student tcalibrae their learning Calibration is the degr e
subjective judgments about learning, such as claiming to know a fact, matchettigvebj
properties of that learning (Winne & Muis, 2011). In other words, can students accurately
identify what theydo and do not knowdhey can, and can at a relatively young agecording
to Magi et al. (201Q)areciprocal relationship between acleenent outcome and academic self
perception appeared in students at the second grade level, while students as young as in the first
grade were able to differentiate between effort and abiRgris and Newman (199f@undeven
young children ould refled upon their abilities and articulate them accurately; even if this
reflectionwasimplicit and imprecise, itauld stllme d i at e c hreglladed learning. s el f
Therefore, fourth grade students should be able taass#ss their learning with comgete.
Seltassessmeims important as icomplements learning goals and helps students maintain high
levels of selefficacy (Paris & Paris, 2001).

Instrumentation. To aid students in sedssessment, teachers can utilize several
instruments. One todbund to be effective was knowledge surveys. Clauss and Geedey (2010)

found knowledge surveys were effective and useful in that the simple act of asking students to
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assess their abilities encouraged metacognition. Another comvenoto measure sefegubted
behaviors is by asking students by means of questionnaires about thesgsklfing learning
activities(Fredricks et al., 2004)These measures are usually-sefforts that are collected
before or after a specific learning task (Kistaeal.,2010. Although selfreport tools aréeast
reliable form of measureme(Rovaiet al, 2014),they remain one key instrument to assess
students metacognition and sedfyulation as agents of learning.

Much of the reviewed literature focused on teachsesmment of student learning
however, the aforementionstldiesdid placethe locus of control for learning on the students.
Student selbssessment within academia is happening. Unfortunételyiterature concerning
the impact oktudent selassesmenton academic achievemersipecifically forelementary
studentswas sparseln its place much of the literaturat the elementary levécused on goal
setting.

Goal Setting

Goal settings aprocess to guide students towards the next steparmirg within the
framework of content standards (Stiggetsal.,2006)and netacognitive strategies hedpudents
achieve goals (Eker, 2014).ocke and Latham (1990) are recognized as leaddhifield of
goal setting theoryTheir workappliesprimarily to business settings, bigcent modifications
opened this theory for use in academic arefi&® five principles in theanl settingheory are
clarity, challenge, commitment, feedback, and task compleXitg theorypostulats that goal
settingcan f oster autonomy and competence, thereb
perceptions as agents of learnirRatelandLaud (2009) conducted a study on the application of

goal setting within academia and the results indictitatthe use bgoals enabled students to be
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more confident and comfortable in learniagdincreasedheir enjoyment in the act of learning
This suggests that goal setting may drive a s

Mastery vs. Performance Two orientations ofjoals have emerged, performance and
mastery. Performance orientation refers to setting goals focused on competence or ability, how
this compares to others, or goals that focus on surpassing others; while mastery orientation
relates to setting goals thaicis on learning a task, personal improvement, and increased
understanding (Cheng, 2011; Middleton & Midgley, 1997). Performance goals are competition
based, while mastery goals are learning based. Meece (1994) identified mastery goal orientation
in acalemia as learning or task orientationoaborientatioris a developmental perspective that
shoulde x ami ne student s’ ,thermach@demis taskanddmotivgtiongRaris&b i | 1 t y
Newman, 1990).Goal orientation, whether performance or masteryiieg, plays a role in self
regulation and student achievement.

Selfregulated learnemsre ofterdistinguished from noself-regulated learners by the
types of goals they seself-regulated learners set mast@grningoriented goalsas opposed to
pefformance goals. Additionally, they seledand usd different learning strategies effective
for achieving these goals (Kitsan&tsal.,2009). Students who adopted learning goals focused
on mastering the task, understanding the learning, and tryaagtmplish something that was
challenging (Fredricks et al., 2004). These mastery/learning goal orientated students strove to
gain understanding of a concept, as opposeetimrmanceorientedstudents who aimed to
outperform peers (Ames, 1992). Mastigrning oriented students displayed higher levels of
effort and persistence, they engaged in challenging tasks, and employed effective cognitive and
selfregulated learning strategies. On the other hand, performance oriented students engaged in

behavios and strategies that supported their achievement less (kbildleMidgley, 1997;
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Zimmerman & Schunkl989. Fredricks et al. (2004) found students who endorsed mastery
goals were more likely to use dekgvel strategies such as elaboration or orgamiati
Additionally, Broussard and Garrison (2004) fouhdthigher levels of mastery/learning goal
orientation related to greater academic achievement in students. résg¢sssupported
Pintrich’s (2000) findings tearainggsltouedtaionthad wh o
the highest likelihood of usg adaptive selfegulated learning strategies and reported higher
levels of seHefficacy. Volger and Bakken (2007) explored motivation through atiobugnd
goal theory with the results indicag goal orientation (performance gaal learning goalwas
important They found thaperformance goals hatimited effect on motivation (p. 28) When
one has previously attained the ability to perform a task successfully, specific performance goals
as opposed to vague or do your best goals, did have a positive effect. However, when the task
involved learning a highly specific skill, a learning goal was more desi(@#bonBerkovits,
2014). Students pursuing mastdgarninggoalsengaged in academic work in order to improve
their competence and increase their understanding of the material learned (Magi et al., 2010).
Academic goals of this naturefeeredto acquired new knowledge, strategies, processes or
procedures for successful performanoealearningtask (Locke & Latham 2007). Additionally
learning or the acquisition of knowledge assessed through performance onrel st
positively to mastejearningachievement goalsot performance goals (Dishderkovits,
2011). These resltsindicate the typ®f goal orientation is relevaaslearning not performance
goals, positively influenakacademic motivation.

Teaching students to set mastery/learning goals is an important instructional strategy that
fosters the use of salégulaion. Giota (2006) found a positive relationship between mastery

goals and more adaptive outcomes and behavioral processesrefjsdted learningsuch as
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positiveeffects persistence, interest, and utilization of effective learning strategiasdimgl
higher levels of academic achievement. Educators can better facilitate higher academic
achievement bgssisting students steveloping learningoals rather than performance goals
(DishonBerkovits, 2011which then result inncreasd studentconfidence and a heightened
selfawarenesaslearnes (Patel & Laud, 2009)Guiding students in the development and
setting of learning goals is imperative.

POWER goals The creation of goals is prevalent in the business worldrery have
written about theapplication of SMART goalsThe development of SMART goals relies on the
inclusion of each element identified in the acronyowever, SMART goals can be complex
and difficult to write. Thereforehis proposed study soughn alternative formdgbr use with
elementary students. DapdTosey (2011) provided this alternate formaih theirwell-formed
outcomegramework Using the mnemoniPOWER these goals contain the following five
elements:

P i Positive.Stated outcomes will be in the positivieor example, rather than sayihg
do not want to miss five questiotise positive form would stateyant to answesix questions
correctly.

O1 Own role The outcomes need to be something the students make happen because of
their own actions, not depegitt on others. For example statihgill raise my hand and ask for
help, instead of The teacher will call on me at least twice.

Wi What specifically This includes the students assessing their starting point and their
own actions needed to achieve thecomes For example, a student identifying necessary

resources to achieve the outcoinejll need to study at least two hours



58

E 1 Evidence.This includes what the students will collect that indicates progress toward
and achievement of outcomeghis evidence can be physical or sendoaged. For example,
provided annotations around the class nptad felt calm and relaxed during the quiz

RT Relationship.This refers to the effect of moving towards and reaching the outcome
has on aelagonshig with self amd/or peers. For example, awareness of internal
barriers to goal attainmeritam feeling confused by this topic.

Additionally, wellformed goals are to be sufficiently significant as to be motivating, but
not too large to be oveivelming Therefore, attention to goal complexity is important. To
facilitate appropriate goal setting, this study will utilize the POWER goal framework when
students establish learning goals during theasdbessment with goal setting process.

During the selfassessment with goal setting process, students will establish learning
goals this studypurportedthat establishing and achieving these goals will increase academic
achievement Therefore, understanding the impact of goal setting in acadeneg.i$oal
setting was the topic of a significant number of educational studies, primarily in the field of
physicaleducation(Chen, Chen, & Zhu, 2012; Erturdliker, 2014; Holt, Kinchin, & Clarke,

2012) These studies presented information on the sucdess# of goalsvith a focus on
physical improvement. Howeven the academic settingpal ®tting is cognitive in nature.

Goals andachievement A number of researchers have found goal setting to be effective
in improving studenacademi@chievement Petes (2012) conducted study on the impact of
goal setting on the science achievement of eighth grade stuékstées defined goal setting as
“t he pr ocess [siEncelasks and strgtegeept@ mastér[doencelt as k” ( p .
884). Two key findings resulted from this wagrfa) students were able to acquire more content

knowledge when they had the ability to recognize and act on their leaanoh@p) learning can
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be made explicit by usingglfregulation The study focused on sekgulation as it refeedto
the degree to which students were active participants in their own learning and the three
components that composed the iterative cycle ofregffilation. According to this research,
teachers could implemetitis cyclespecifially in the classroom gg) goal setting
(forethought)(b) attention focusing (performance), af@ sel-monitoring and assessment (self
reflection). This study provided evidence thatichers could uggal setting to teach explicitly
selfregulationstrategies that increase academic achievement. Additionally, Smithson (2012)
found personal goal setting to be a strong motivator for increased student performance
According to Smithson, whestudents were personally engaged in achieving set,dbaidelt
intrinsically motivated. Te effectiveness aftentionally teaching goal settirag an
instructional strategy to yieldcademic gains clear.

Goals ininstruction. As students develop into agents of learning and begin to self
regulate, they neemuch scaffolding and a wide variety of strategies. One strategy is the use of
mastery/learning goals. Therefore, ensuring they can successful set obtainable learning goals is
imperative Cheng (2011) identified specific steps in aiding elementaryestsdvith goal
setting. First, teachers should help students set specific learning goals. As Leiakdang,
Tanjia@00l)st at ed, these | earning goals facilitatec
learning tasks. Furthermore, appropriately setghalsr e ct st udent s’ attenti
task, can motivate them to greater effort and persistence, and can harness helpful affective
responses (Day & Tosey, 2011). Second, the goal should be specific, measureable, feasible and
timely. Rader (2005)fcud t eacher s coul d i mprove students’
students in implementing measures such as a deadline, formulating a plan, anticipating

achievements, and encouraging and conductingaseséssment-inally, the teacher should hold



60

the stulents accountable to achieving the go&lhen students actively participate in the
instructional procesthrough goal settingnd exert some control over their instruction, they may
feel a greater sense of commitment or sense of responsibility for sdimevement (Hannafin,
2001). Goal setting is one tool to engage students in actively participate in their learning.

An individual’s ability to set goal s, det e
of mastery, to continuously and accuratelynit@r ongoing learning behavior, as well as to
initiate regulatory processes to the benefit of task performance are included under the term of
metacognition (Roebekt al.,2012). Students who can set academic goals and take steps to
achieve them devetoa realistic understanding of themselves as é&rarinecone aware of their
learning stylesand develop strategies to overcome weaknesses (Joseph, [de@&jognitive
processes hold an intermediate position between general achievement goals-baghthsk
specific information processes activated in a given learning situation (Retla¢r2012). The
development of selfegulation assists students in becoming independent learners who benefit
from instruction and then applied the new learning to neweations (Van Bramer, 2011).

Summary

A review of the literature developed a strong theoretical understanding of motivation and
its role in learning The review also identified limited information regarding students as
responsibility agents of learrgn Selfassessment and goal setting were also reviewed and the
effect of selfassessment with goal setting on motivation and cognitive engagement was of key
interest. Based on the readings, building-asffessment with goal setting into existing
curricdum should be a goal of curriculum leadership. This change will need to be intentional
and will require planning. Assisting students as they becomasssdtsing goaletters is a

daunting task, but one of significant importandéotivation and cognitie engagement occurs
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when students gather information about learning, assess the effectiveness of learning behaviors,
drawing conclusions, and make decision about future learning. The opportunity to tackle such a

cognitive task must be an intentional pafrthe instructional plan (Van Brummelen, 2002).
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CHAPTER THREE: METHOD S

The purpose of thiguantitativestudywasto determine the effects 8AGS on academic
achievement anahotivation offourth grade students. Research in this avaaneededo
identify instructional strategighattarget key components of seégulation at different
developmental periods (McClelland & Cameron, 20drid allow teachers to foster self
regulated learning among their students (Zimmexr@@11) This study idetified a potential
instructional strategthatutilizes constructs of selfegulated learnintp develop students as
agents of learningypecifically at the elementary leveth e r e  scognitive develpmens
at the conrete operational stag®yers 2014)

This chapter addressthe methodologgmployedfor this study The research design
will be discussed, followed by thhesearch questions and hypotheseamined in the study.
This chapter will provide description of theesearch setting dmparticipants Finally,
measurement instruments, proposed procedanesdata analysis procedusgshared.

Design

This study emplogda quasiexperimentalpretestposttestnonequivalentontrol group
design to determine the effects of using SAG$henacademic achievement and motivation of
fourth grade mathematics students. This degigachosen as the most appropriate as the
independent variablef SAGSwasmanipulated and a control growasused, along with the
administration of a pretest apdsttest; however, randosampling and assignmeoitthe sample
werenot possible (Gakt al.,2007). Similar studiegLabum et al, 2010Magi et al., 2010;
Petes, 2012 also employed this desigi.able 1 providesd es cr i pti on ofe, t he st

including research questions, theoretical framework, design, and data measures
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Table 1

Description of the Study's Structure

Research  Theoretical Research Design Data measurement

Question  Framework

RQ1 Selfregulation Pretest/Posttest Fraction and Decimal Unit
theory Assessment and divated
(Zimmerman & Strategies for Learning
Schunk, 189) Questionnairémodified)

RQ2 Selfregulation Pretest/Posttest Fraction and Decimal Unit
theory Assessment

RQ3 Selfregulation Pretest/Posttest Motivated Strategies for Learning
theory Questionnairémodified)

ResearchQuestions

The research questions for this studyre

RQ1: Is there astatistically significantifference between the academic achievement and
motivation posttest mean scoredairth gracde mathematics students who participate8AGS
and those who did not, while controlling for the pretests?

RQ2: Is there sstatistically significantifference between the academic achievement
posttest mean scoresfolirth grade mathematics students wiastjzipated in SAGS and those
who did not, as measured theFraction and Decimaldnit Assessment, while controlling for
the pretest?

RQ3: Is there astatistically significant differete between the motivatigrosttest mean
scores ofourth grade matamatics students who participated in SAGS and those who didsnot,

measured on the MSLQ (modified), while controlling for the pretest?
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Null Hypotheses

Alternatively,the followingwerethe null hypotheses:

Hol: There isno statistically significant dierence between the academic achievement
and motivation posttest mean scorefoofth grade mathematics students who participated in
SAGS and those who did not, while controlling for the pretests.

Ho2: There isno statistically significant difference be&&n the academic achievement
posttest mean scoresfolirth grade mathematics students who participated in SAGS and those
who did not, as measured theFraction and Decimadlnit Assessment, while controlling for
the pretest.

Ho3: There isno statisticdly significant difference between the motivation posttest mean
scores ofourth grade mathematics students who participatéslA®S and those who did not, as
measured on the MSLQ (modified), whcontrolling for the pretest.

Setting and Participants

Thefocus of this studyasthe use of selassessment with goal setting as an
instructional strateggnd its effect omcademic achievement and motivation. Relevant to the
studywereits setting angbarticipants
Setting

Students from six intact fourth gradiasses from five elementary schools located in the
Archdiocese participatkin the study.The Archdiocese encompadsdl of Western
Washington, stretching from the Canadian to the Oregon border and from the Cascade
Mountains to the Pacific Ocean. Acding to the 20122013 Annual Report (Archdiocese
Report 2013), the 57 diocesan elementary scheoiployed 1,436 teachers to delige€Catholic

education to 15,63@lementarystudents. Of thessudents41% were ethnic minority students.
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Parish schoobperating revenues for 2012/2013 totaled over $115 million. Tuition and Fees
accounted for 68% of the total with the balance made up of a combination of parish, neighboring
parish, and Fulcrum Foundation grants, and local fund raising and developnuets. éfhe
parish grant amounted to 17% of the school pa

Each of thdive schoolss a member of the Archdiocéses Cat h ol Altltmougc hool s
each school operaedependently ant governed by local parishes, theyaleunde the
guidance of the Superintendent of Catholic Schools and his five Assistant Superintendents. All
five schools maintain National Catholic Educational Association (NCEA) accreditdEashof
the buildinggs associated with a Catholic parish aedeves direct momentary support from
congregational giving. For the 202015 school year, the median cost of tuition was $5,600 per
child andsome families receivemulti-child discounts. The median annual budgethe
schoo$’ was $1.6 million.Within the participating schools, 27 families receiteition
assistancehowever, none of the schoglarticipatedn the national lunch program sone of
thefamilieswasidentified agqualifying for free- or reducedunch. Within each building,
familieswere required to provida minimum of ® hours of volunteer service and an additional
$550- $600in fundraising. Parentsererequired to provide transportation to and from school
on a daily basis.

The demographics of the five schowlsrediverse. The student population rangdrom
209in the smallesparticipating schodio 385students in the largest, with an average population
of 257 students. Each building providiestruction from Prekindergarten to the 8th gradeurF
of the buildings hdonly oneclass per each grade, while fifth supporedtwo classes per

grade.
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None of the students attending any of the schools identified as or gquiifi@pecial
Education services; however, several studerttsn each buildinglisplayedsocial, behavial,
or academic concernstudents in need recetysupport through gariety of interventions
includingafterschool tutoringTitle servicesEnglish Language LearningndMulti-Sensory
Learning. Each buildingad adequate technology and the campuwse®fully functional. In
addition to core academic content arestisclents receed instruction in religionlibrary,
computer Physical Education, Music, and AlExtracurricular activities and extendedrewere
available. Each buildingreceivedaddtional support through aactive parent group.
Participants

This studyincluded a convenience sample of fourth grade mathematics students drawn
from six intact classrooms. Students particigdtecause their teacher volunteered to support the
study. The study used a convenient sampling, as participants were easily accessible to the
researcher due to employment by the Archdiocese and location of the research sites.

Usingpower analysis (Kazdin, 2003), the minimum sample size needsti?8 students
(N =128) or approximately six classrooms, three classrooms per greup4). This sample
sizewasdetermined using a significance levellbf .05 and poweiP=.8, seeking a medium
effect sized = .5 (Cohen, 1988). To ensure an adequate number of participants, students
teachers received incentivego elicit participation, students who assemto thestudyreceivel
two free dress pass that permiedthem to wear attire other than the requirduabst uniform
for one day eachnd participating teachers received gift cards to Barnes and.NOixte

minimum sample size was exceeded. Table 2 explains the demographics of the sample.
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Table2

Frequencies and Percentages of Demographic Variables of Study (N = 130)

Total
(N=130)
Freq. %

Gender

Male 55 42.3

Female 75 57.7
Race

Caucasian 73 56.2

African 11 8.5

Hispanic 5 3.8

Pacific Islander 11 8.5

Asian 12 9.2

More than One Race 18 13.8
Math Support Services

Yes 26 20.0

No 104 80.0

Note.Demographic information contained in this table is furtlisaggregated by group il
Chapter 4 Table9

The sample consistiof 130 participants N = 130) divided into two groups, control
(n =66) and interventionn(= 64). Within the sample noneof the students lttbeen retainedr
skipped a grade. The mean Total Mathematics score on the IOWA standardinetstes67"
percentile with a mediarat the60" percentileand a range dfom the £ percentile to the 99
percentile, with scores fawo participants not available due to absenteeigthstudents were
enrolled in parish schools located within the Arclogise. As previously stated, thedents
participaed in the studypecause their teacher volunteered to support the.study
Solicitation of Support

During the Archdiocesan teacHeay of Excellencéeld on October 3, 2014, the

researcher solicited teachmarticipation. After the researcher shared a brief verbal introduction
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of the studyto all fourth grade teachers in attendarste invitedhose individuals who were
interesting in having their students participate in the study to share contact tidarn&axteen
interested teachers provided their emails.
Three weeks following the presentation, the researcher sent fofi@mails to those
teachers who expressed an interegveBteachers responded with the desire to have their
students participateAfter secondarygontact,one teacher witheéw herinterest;thereforethe
study consisted of six teachers and the students in their classroome t eac her s’ me an
total teaching experience weght years four months, with a median eevenyears six
months, and a range of 17 years. Of this total experience, the minimum number of years
teaching fourth grade wase year and the maximum was 15 years. Two of the teachers
described their teaching philosophy as traditionalism, while the fatherdentified with a
constructivist approach. All of the teachers=(6) identified ReThinkMathematickas their
primary curriculum, with supplemental materials provided by Scott Forednthdl i s on Wes | ey
Mathematicsif = 4), Houghton MifflinHarcourt s Mat h nEnl1fFocasad( Har cour t
(n=1) programs.
Each teacher, representing her class, was placed in either the cotiteshtervention
group. Since twoeachersvere employedn one buildingthus creatinghe possible threat of
experimental diffusiontheresearchegrouped the teachers byildingnames and then
randomly assigned them to groupsis ensuedthe placement of both teachers from the same
building werein either the intervention or the control grouldames werelacedinto an
electronic random name generat@mne at a time, the generator presentbduai | dchame;ghe s
researcher placed tfiest generated namia the control group, the secondmein the

intervention groupand so on BuildingsA, C, and Ewereplacedin the control group, while
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buildingsB, D, andF were placedn the intervention groupAs one liilding hadtwo
classrooms participatinghe researcher identifigtieseclassesasB andD, with classD being
identified at the same time as cl&ss

To ensure student anonymitiietresearcher assigneatch class an alphabetic descriptor
(A —F), andeachteacher assigned eastudent within the class a numeric descriptor 8D).
These descriptomwerecombined (e.gA15) andused for identificaon purposes only. The
researchekneweach student by the combination of alphabetic and numeric descriptor only.
Individual teachersnly knew the alphabetic and numeric descriptors of the individual
participants in their class.

After receiving IRB aproval on April 22, 201%see Appendix A)the researcher met
with teachers of both the control and intervention gron®aturday, April 25, 2015The
Procedures section details this meeting.

Even thoughheinterventionwasplanned to be incorporatedpart of the regular
mathematicgurriculumduring the Fraction and Decimal unit of stutlye researcher hestan
evening meetingpr familiesat each participating building share the instructional aspects and
impacts of the studyDuring thesemeetings, the researdr sharel an overview of the study with
parents and students atedchergairedtheir consent and assenfthe researcher hefdmily
meeting with class F on MondayApril 27, 2015 at 6PM; clas®sB and D(combined)on
Tuesday, Apti28, 2015, at 7 PMand classes A and C on Wednesday, April 29, 2815 PM
and 7 PM respectfully. The teacher of class E requested no family méetirgjore only
information using the recruitmetldtter GeeAppendixB) andconsent and assefarms were
provided to families. During the meetings, the researcher followed an agenda and stoged

of t he st uheWalkisg Pairissandowdand the appropriate required consent and
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assent formsA periodfor questions and answers was pa®d at the end of each session.
Although the researcher did not document exact questiwn reoccurring themes of questions
emerged. Families wished clarification aythe effect of the Fraction and Decimal Unit
assessment on t heagiadeand)ti he ' r on@ae &€ matt i €essuri ng
anonymity To alleviate concerns, the researcher reiterated both the grading and coding
processes. The researcher explained the score on the Fraction and Decimal Unit posttest was
indicative of studenunderstanding and application of mathematical concepts covered during the
instructional unitthereforgeteachers could use the score as part of the grading pradess
researcher also reviewed the alpéiic-numeric descriptosystem, clarifying the limted
knowledge of specific students by the researchi@eresearcher invited 137 students to
participate in the study. Three students opted out and four students had incomplete data; thus the
study sample included data for 130 participaNts (L30), 0r94.8% of those invited.
Curriculum

The mathematics unit selectit this study originatéfrom the ReThink Mathematits
Common Core UniPlanning Guide (Volk, 2012)This guide dividd the fourth grade
mathematics Common Core State Standards intorsig spanning the course of a school year.
The academic focus fohe duration of the studwason Unit 4,instruction on fractions and
decimals The unit focusvas

Students develop understanding of fractions and equivalence with fractioeg

recoqnize that two different fractions can be equal (e.g. 15/9 = 5/3) agd th

develop methods for generating and recognizing equivalent fractions. Students

understand decimal notation for fractions, and compare decimals and fractions

(Volk, 2012 p. 12
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Theunit oughtto answer the essential questiblaw are decimals and fractions relad he
key concepts of the unit includequivalence, ordering and comparing fractions, and an
introduction of fractions with # denominators of 2, 3, 4, 5,8,10, 12,and 100.Common
Core State Standardsathematical practice standardgedded within thenit included:

PS1. Make sense of problems apeérseverén solving them

PS2. Reason abstractly and quantitatively

PS3. Construct viable arguments and critique the reasoning ef®th

PS4. Model with mathematics

PS5. Use appropriate toolstrategically

PS6. Attend to precision

PS7. Look for and make use of structure

PS8. Look for and express regularity in repeated reasoning.
Additionally, the unit addressed several key instructional standards on fracttbds@mals
(seeAppendix C) In addition to the unit guide, supplemental matemaseprovided from
chapters 1&nd 14 in an adoptedathematics basal curriculum, Math Connéalsieri et al.,
2009). Both the control anthterventiongroup coveedthe same instructional material.
SelfAssessmenwvith Goal Setting

In addition to the traditional instructipthe interventiorgroup receive instruction in
selfassessment with goal settingsed on the POWER gdeameworkdescribed in the
literature. The SAGS processasmade concrete through the use of a worksaedservel as
the independent variabléfter receiving permission from the publishermodify the work of
Stiggins et al. (2006)seeAppendixD), theresearchecreatedthe worksheet. e worksheet

contairedthree parts: Parts | and Il reldt® the selregulation metacognitive process of self
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evaluation, while Part Ilfelatedto process of setting goals. Pawadsa listing of learning

targets presented on the paed posttestThese targets represedthe aforementioned

instruction standargd$iowevey theresearcher rephrased standards into student friendly

language Using the results on the pretest, studeat#ratel theirlearning by selassessing

respases as either correct or incorretincorrect,studentaassessdas f simple error or lack of

learning Cal i bration refers to the degree to which
performance actually represents their competence (Lalwin 2010). Part Il consisedof two

short response questiori$Vhat am | good at?and“What do | need to work &h Part I11A

consisedof thegoalsettingframe, where students answeeéthe question;What should | do

next®d (Stigginset al.,2006). After independently completing Parts |, Il, and lllAudens

participatel in goal setting conferencés student partnerships/pairs witacher monitang.

Feedback from an external source (peprsyidedlearners with information about how well

they wereperforming this feedback enhangself-reflection that results in sefivaluative
judgmentqLabuhnet al., 2010).Based on the seHvaluation and conference, each student

completal Part 111B andestablislkedtwo learning(mastery)goals for the p-coming unit of

study The teacher colleetand revievedthe worksheets The teacher providkwritten
feedback on each student’ s ,igitatng aféedbacklogmad at e d
then returedtheforms to the students. Teachpesiodically revieved goals with students

throughout the unitUsingthe lens of selfegulated learning thearthe researcher developed

the worksheet and its activiti€seeTable3).
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Table3

Application of Selfegulation Theory toSelf-assessmentith Goal Setting

Constructs of Theory Activity Instrument
Metacognitive Using the results on the pretest, students ¢« SAGS, Part |
process of self assess their responses as either correct ol
evaluation incorrect (if incorrect, assess if simple erro

or lack of leaning).
Metacognitive Students respond to two short response  SAGS, Part Il
process of self guestionsWhat am | good atand Whato |
evaluation need to work on?
Metacognitive Students answer the questidvihat slould |  SAGS, Part llIA
process of goal do next?and establish two learning goals
setting

Process of respondin Students engage in peer conferencesto  SAGS, Part IlIB
to feedback discuss goals.

(Feedback Loop) The teacher provides written feedback on
each student’'s gohel
student.

Instructional Classroom and Testing

Thetestingenvironmentonsisedof six classrom settings.The classroomwere
traditional in nature, consisting of one teacher in charge of a single group of students. Students
recaved all of their academic instruction from this teacher and reethimthe same classroom
throughouthe day. In eachclass studentsvereadministered both the pand posttestsAll
assessments, praentified with student descriptor codegredistributed to students for
independent completion. Thamasno time limit for test completianThe teacher colleetithe
assessments upon their completion. For approximately the next six weeks, students receive
mathematics instruction on concepts reldteftactions and decimals. At the conclusion of
instruction, student®ok the posttests. All instruction and assessnwrk placeduring

s t u d eegqularky scheduled mathematdass time
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Instrumentation

To gather data, the researcher emettse\eral instruments. These instruments
measurd academic achievemeahd level of motivation. A assessment evaluatiagtablished
learning standardsf fractions and decimalfetermine academic achievement. A studentself
report survey gauglemotivation.
Fraction and Decimal Unit Assessment

The dependent variable afademic achievemerand corresponding pretest covariate
weremeasured using tHéraction and Decimal Unit Assessmeithis unitwasjust one
component of the fourtrademathematics curridum. Althoughsomestudents participaten
summative standardized assessmantke beginning of the school year, assessing mastery of
the previous year washoersdof-onit asgessment car@ntiedesignedtoe r e
measure mastery agéarning standards coveredimiependentinits. Thereforethe researcher
createdan instrument aligned with thearning standards for the uiitbe used toneasure
academic achievemenAfter gaining permission from the publishéseeAppendice<s and H),
guestions for this assessmevgredrawn fromMath ConnectgAltieri et al.,2009 chaptes 13
and14 supplementahssessmemesourcamaterials along with benchmark measures from
ReThink Mathematics(Volk, 2012)assessment toollhe researcher eeted mly questions
aligned withthefourth grade learning standards and relevant to the unit of study.

TheReThink MathematidsCommon Core Unit Planning Guide (Volk, 20J22bvideda
foundation of learning standards taught at fourth grade. In adthtits resource, the
Archdiocesehadadopted a basal textbook published by McMillMoGraw-Hill (Altieri et al.,
2009). Certain components aofis basal seriealignedwith theunit-planningguide;therefore,

the basaprovided resource materials foupplemental use by teachers and studefites e r i e s’
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assessmemesourcesontaired hundreds of questions in a variety of fore@hultiple choice,
short respons@nd extended response) used to measure levels of content mastery on fractions
and decimals

To create the unit assessmehg researcheroped all questions from the various testing
forms of Chapter 13 Describe and Compare Fractioas)dChapter 14 Use Place Value to
Represent Bcimals). Additionally, questions from the ReThink Mathenaati(Volk, 2012)
math assessmenterealso included.The researcher reviewedah question If the question
alignedto afourth grade instructional standard in ReThink Mathematics! UgsiedAppendix
C), the questionwvasretained if the question @l not assess an instructional standardas w
discarded.The researcher reviewed 286estionsaand 178 were retainednce all appropriate
guestionsvereidentified, the researchesoriedthe questions into groups based on the format
(multiple choice, sh response, extended response, othEne researcher retainedesgtions in
the multiple choice and short respofieenats, all otherformatted questions wetkscarded.
Theresearcher regrouped themaining73 questionsnto pilesthat matchedUnit 4 instructional
standards At leasttwo multiple choice angdhort responstrmatted questionaere randomly
selectedrom the piles to correspond with each instructional standEnérewerefive
instructional standards, wifour questions each, resulgnn 20 questions.The unit of study
emphasizedertainaspects of content over othgttsereforethe researcher selectadditional
guestiongo mimic the emphasis placesh content duringnstruction For example, the unit
emphasized the instructio @quivalent fractions; therefore, additional questions measuring
equivalence were included.o facilitate ease of reviewhe¢ developed question bank contained

30 questions.
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The principle function of any assessment instrument used in educationathasear
infer student capacities and offer information on which decisions are based (Boopathiraj &
Chellamani, 2013)To ensure the selected questions accurately refléfoe¢ standards they
intenckdto assessy panel of five expert judges reviedthe generated questions to ensure
content and construct validity and coverage ofafoeeementioned learning targ€Warner,

2013) The researcher provided anlinesurvey and electroniersion of theassessmertb the

expert reviewersIn response to theurvey questions, diive reviewers indicated they were
practicing educat or s anedutationafied -@e ddehnt er ° s degr e
Administration and Supervision, Mathematics, and Special Education, and two in Curriculum

and Instruction- and d maintairedvalid teachingertificationand presently teach in

Washington StateFour of theexpertandicated theiteachingexperiencédell between 11 and 20

years, with the fourth indicatingl2 years ofeducational service. All five kleexperience

teaching fourth grade arad the time of the studgachwas currently teachinginathematics for a

minimum of 200 minutes per week.

To establish face and content validiye survey askegkviewersto respond tdwo
openendedquestiondor each othe proposed assessment iter8gcethe surveywashosted
online, the reviewers typdheir responses in provided paragraph allowed textboxes. The open
ended questiotextboxes askdt Does thigjuestion assess the construct it purports to assess?
andlIf not, how would you reword the statement or answer choicBg¥iewersvererequired to
answerthe firstquestion foranitem’ eonsideratiorfor inclusion on the assessmei. order to
analyze systematically the written communicatie researcher permed ©ntent analysis

using a feedback sheet.
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After analysis of the expettsesponsedhe researcher either retained or discartieds
from the question bankRetained questions received approval from at least 80% of the experts,
with the excepbn of question 17. Although this question only received approval from 60% of
the reviewersteviewersrecommendetheresearcher reword and simplify thaestion taneet
the standard. Therefore, tresearcher reworked tloeiginal question and theewly revised
guestion wasncluded The Fractions and Decimal Unit Assessmegascomprised of étained
items The selected response test plan (Stiggins et al.,, 2@@6Table }4 illustrates the
assessment’ s bal ance .0Asgrater erhphasisdring instructiorowas |
placed on comparing fractions, more assessment items were assigned to assess this concept.
Theresultingtest contaied 25 questions, 15 multiple choice and dfien responsevith each
guestion having equal weigti point each) The teachers scat¢he teststotal points 0 to25.
To determine the raw score, the teacher counted the number of correct resfansgle.
guestionsncluded® Fid t he val ue ‘GSfolw:e .4/ B /;4 Cd38ity \Bt&e1,0 0
3/8 on the board. Write an equivalent fraction t0”3/8.

As this assessmemasused to measure academic achievement, core&ted validity
wasextremely pertinent (Gall et al., 2007)eachers administedthe assessment to entire
classesimultan®usly andt hadno time limit. The classroom teacher condestthe scoring
basedon the scoring guide received during trainikgirther, b ensure inteitem reliability, the
researcher condiedCr o n b a ¢ h ' psetesdhtgcdllectedirom thesampe and the

instrument was found t o b eThus,ithis hssegsmenewas both | e

valid and reliable and deemed appropriate to measure academic achievement; therefore, it was

utilized as the pretest and posttest measure of such.

st

(2
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Table 4

Selected ResponsestPlan for Fraction and Decimal Unit Assessment

Question Format
Multiple  Short
LearningStandard choice response Total

Explain why a fraction a/b is equivalent to a fraction (n x 3 3 6
a)/(n x b) by using visual fraction modelgth attention to

how the number and size of the parts differ even though-

two fractions themselves are the same size. Use this

principle to recognize and generate equivalent fractions.

Compare two fractions with different numerators and 4 2 6
different denominators, e.g., by creating common

denominators or numerators, or by comparing to a

benchmark fraction such as %2. Recognize that comparis

are valid only when the two fractions refer to the same

whole. Record the results of comparison of foaxg with

symbols >, =, or <, and justify the conclusions, e.g., by us

a visual fraction model.

Express a fraction with denominator 10 as an equivalent 2 1 3
fraction with denominator of 100, and use this technique

add two fractions with respecévdenominators 10 and 100

For example express 3/10 as 30/100, and add 3/10 + 4/1

34/100. (Note: Students who can generate equivalent

fractions can develop strategies for adding fractions with

unlike denominators in general. However, addition and

subtraction with unlike denominators in general is not a

requirement at this grade.)

Use decimal notation for fractions with denominators 10 « 3 1 4
100. For example, rewrite 0.62 as 62/100; describe a ler
as 0.62 meters; locate 0.62 on a numberdiagram.

Compare two decimals to hundredths by reasoning abou 3 3 6
their size. Recognize that comparisons are valid only wh

the two decimals refer to the same whole. Record the re

of comparisons with the symbols >, =, or <, and justify th

conclusions, e.g., by using a visual model.

TOTAL 15 10 25
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Motivated Strategies for Learning Questionnaire (modified)

The dependent variabté motivationand corresponding pretest covariateremeasured
usinga modified version othe Motivated Strategig for Learning Questionnai(@intrich et al,
1991) MSLQ (modified). The authors originally designed ttgslf-report measurt assess
coll ege student s’ motivati onal or i enmttalldge on an
course based on a cognitive view of motivation and learrffmgtiichet al.,1991). Theoriginal
MSLQ resuledfrom research in the areas of teaching and learninpasitheenieemedan
appropriatenstrument to measure motivati@able, 1998andexisted n the public domain of
the internet. A statement granting permission to use it for valid research purposes, as long as the
researcher citéthe instrument appropriately in writings and publications, was provided on the
University of Mdudiongvabsite (2014.cAdditionally, she redearcher
obtained written permission to use a modified version of the MSLQ via eseeAppendixH).

Modificationsto the original instrumeritave been usesliccessfullywith elementary
studentg{Metallidou & Vlachou, 2010Milner et al.,2011). Extensive use in researshpported
the ontent validity of the MSLQ@Duncan & McKeachie, 2005; Milnat al.,2011) The MSLQ
has been used to assess the motivational and cognitive effects of different aspstisctibim
including instructional strategies, on studgiMetallidou & Vlachou, 201pand as #&ool to
measure several aspects of motivation related to learning, including goal orientation-and self
efficacy(Pintrich & DeGroot, 1990)The reliability ofthe original MSLQ wasacceptablethe
maj ori ty of Gererobbsa(c>h70)sndieating theasabscaleadgood internal
validity. Zero-order correlations between the different scalesealsorobustand suggestdthat
the scalesverevalid measures of the motivational and cognitive constriritgrichet al.,

1991). This studyutilized a modified version of the MSLQFor the purpose of this studpe
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researcher modifiethe language on the MSLQ to be more appropriate for fourth graéers.
instance, the wordlasssubstituted the wordourse Thequestionnairevasadministeredia
paperpencil,took approximately 30 minutes to completadwashand scored

The MSLQ (modified)nstrumentfor this studyincluded41 questionsrom the
Motivation andLearningStrategies scalesnd their subscalesSincetheinstrumentvas
designed to be modular (Duncan & McKeachie, 20889, in an effort to be cognizantlehgth
of instrumentpnly sulscalesdleemedipplicable to this studwereselected The Motivation
scale consistd of subscales from thealue componen(includingintrinsic goal orientation, task
value,andcontrol of learning belie}sandthe expectancy compong(imicluding control of
learning beliefs andelf-efficacy for learning ad performance TheLearningStrategies scale
consistedf components fronthe cognitive and metacognitive strategabscalegincluding
critical thinking and metacognitive settgulation) and the component of resource management
strategies (effort gulation)

Intentionally, the developed instrumetd not include certain subscales. From the
Motivation scale value component subsctile,researcher excluded terinsic goal
orientation because ¢onceredthe degre¢o whicha studenperceivel his or herparticipaton
in a task forextrinsic motivators sucas grades, rewards, performance and competifidre
focus of this studyvasintrinsic motivation;thereforethis scalevasnot appropriate. The
instrumentid not include the affectiveatnponent (test anxiegubscale). Althougtest anxiety
relatesnegatively to expectancies and achievenibig,topicwasbeyond the scope of this
study, thereforehe researcher excludéus componentFrom the cognitive and metacognitive
strategies amponent of thé earningStrategies scale, the subscales of rehearsal, elaboration, and

organizationvereexcluded. Rehearsal and elaboration refer to strategies that help students store



81

information in memorymemorywasbeyond the scope of this studyrganization include
strategies such as clustering, outlining, and selecting main id¢ake fourth grade level,
organization is guidedndnot independenthereforejt wasexcluded Finally, theLearning
Strategiescale component of resource magragnt (including the subscales of time and study
environment, effort regulation, peer learning, and help seekiaggxcluded from the study.
The subscales measd&tudent management and regulation of their time and study
environment. As the sessesment with goal setting proces®k place during the school day,
with | imited i mpact on students’ | earning env
weredeemed unnecessary for the scope of this stAdglitional nodificationsincluded the use
of a 5point Likerttypescale as opposed to the originajpbint scale, with responses ranging
from 1 (ot at all trug to 5(alwaystrue). Table5 illustrates item dispersion of the MSLQ
(modified) £ales andubscales

The researcher conducted tioesngusing Microsoft Excél and consisid of computing
a total Motivation score by adding the scores from the two sddlasyation and_earning
Strategies. Scores for each soakrecomputed by adding scores from each subscale. Subscale
scoresverec omput ed by adding the students’ respons
domainand finding the averagdg~our questionm the learning strategies scalerereverse
worded (question23, 31, 36, and 37and their responsegeretransformedorior to scoring.
Sample questionsicluded, il n mat h, | | i ke material that rea
thingso Al am very interesteadafli nexwheactt It caamld evaerInli
AWhen the math i s h ahedasyparts(@EVERSED. pihedeachernl y st u
administeedthe assessment to entire classesaultaneously and hadno time limit. Table6

provides a description of each instrument and highlights key components.
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Table 5

MSLQ (modified) Scales and Subscates Dispersion

Scale/Subscale Iter_n numbers on Total
instrument
Motivation 20
Intrinsic goal orientation 2,3,6,7
Task value 58,9, 14, 16
Control of learning beliefs 4,10, 17,18
Self-efficacy for learning and performaac 1,11, 12,13, 15,19, 20
Learning strategies 21
Critical thinking 22,24, 25, 30, 32 5
Metacognitive selregulation 21, 26, 27, 29, 31, 33, 34, 12
35, 36, 39, 40, 41
Effort regulation 23, 28, 37, 38 4
Total Number of Items 41
To determine reliability of MSLQ (modified
calcul at ed. Cronbach’s alpha is the 4t@nst pop
scales (Warner, 2013). Internal consistency should achieve at least anta¢ceptal evel , a >

based on George and NRovalebal,2014The MIL@ (mpdified} i ve gu
was found to be highly reliable (41 items,; a
= .90) and | ear ni n.§8). Jhene esuksgvere consisténtlwith preeicus ; a =
research indicating the scales of the original MSLQ achieved acceptable levels of internal

consistency (Pintrich et al., 1991).
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Descriptions of Instruments
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Fraction and Decimal Unit

Motivated Strategies for

Assessrant Learning Questionnaire
(modified)
Description Teacher developed unit Student selfreport
assessment on identified guestionnaire
learning targets
Purpose To assess st To assess s
comprehension and motivational orientations
application of identified and use of different
fraction and decimal learning styles for a math
learning targets. class.
Variable Academic achievement Motivation
measured
Assessmen Multiple choice and short Likert-type scale
format answer
Validity Expert reviewers Previous research
Reliability Cronbach’ s a Cronbach’ s «

Procedures

The researcher obtainedmoval to conduct the study within the Archdiocese by direct

contact with the Superintenderft@atholic Schools.The researchdreld ameeting withthe out

going Superintendent of Cathic Schoos mid-Septembe2014 During this meeting the

researchepresente@n overview of the proposetudyand made aequesto introduce the

studyto teaclersat theDay of Excellencescheduled foOctober 3, 2014 After receivingverbal

permissiorfrom the Superintendenthe researcheshared an overview of the study with all

fourth gradeeachers attending tiizay of Excellencesolicited participationand requesd

contact email$rom those interestAfter this initial contact,16 teachers indicated a willingness

to participate.An incomingSuperintendentook over the position on October 1, 20The
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researcher heldrmeeting with thenew Superint@dentmid-January2015. During this meeting,

theresearcher presented an overview of the propsisely, sharethe previous

Super i nspensatshippndt squested the new Superintenden

study within the Archdiocese. TI&iperintendengranted verbal approval during the meeting
and followed the conversation with an email confirming his backifter submitting the
dissertation proposal packet and gainimgfitutional Review BoardRB) approval(see
Appendix A) the studycommencd. The researcher contactedrpcipating teacherand

calendaredrainingand familymeeting nights.

The researcher met with participating cl as

implementation toeview aspects of the study andptovide training. Training consisted of two
segments. The initial Zinute training occurred fdroth the control and intervention group
teachers and consistedafeview ofmathematical contengxplicit instruction on tesig

proceduresand coding ér confidentiality and study identification. Teachers received

explanation on how the activities for the intervention group differed from the control group and
the components that remained the same. Additionally, the researcher shared the expectations of
the mathematics content to be covered and delivery of instruction. During the training, teachers
received the binder entitlgduide to Research The binder contained a
contact information, the pacing guide, thaction and Deanal Unit Assessmerand its

accompanying scoring guide, a copy of the MShdified) and its scoring guidée free

dress passes for the students, and the envelope for returning consent and assent forms.
Beginning with the pacing guideeeAppendixH), the researcher progressed through the binder

by tabbed content. The researcher fiesiewedthe Fraction and Decimal Unitssessment and

allowedfor necessary discussion on rationale or clarificatibhe researcher shared the process

C
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of determiningstudent scores Teachers then received training onM@®LQ (modified). The
instrument and its User’'s Guide were reviewed
and the components of motivation they measured, were discussed. After reviewingohese
sections, the researcher explained procedures for administration, along with the process of
coding for student identification. Each teacher received a script to follow during administration
of instruments. The researcher also detailed procedureslfection of completed materials.
Time for discussion was provided and any questions or concerns were answered and resolved.
At the conclusion ofhese initial 7Gminutesof training the researcher releaseahtrol
group teachersvhile teachers othe intervention group recei@@0 minutes of additional
explicit training. This training focuseah the use athe SAGSprocess and the researcher
distributed an additional section of the binder containingps of theinstrument and &
accompanyingwesr °'s gui de. After review of thee wri tt
process of using SAG&hd teacherparticipatel in guided practice This training period also
providedopportunity to ask clarifying questions and to resolve any issfiethe conclusion of
the question and answer session, the training session concluded.
Next, the researcher conducted the Family Nigfitse researcher scheddlihese
voluntary familynights attheteaches homeschoos to meet with familiesrom each classTo
encourage family attendandbe eventincluded alight snack. Duringgachmeeting, the
researchedescribe the studyandprovided anopportunity for questions and answers. At the
conclusion of the meetingheresearchrleft the meeting antheteacherdistributed and
collecedguardianconsent andtudentassent forra If families wereunable to attendgachers

senthomeconsent and assefisrmsand fimilies returedthese érmsdirectly to the teacher
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All returned forms were placed inage envelope and sealed prior to returning to the
researcher. Teachers indicated returned $ama checklist affixed to the front of the envelope.

During the family night, the researcher sittren e st udy ' s withfamiliee ment at i
The researcher plained he implementationf thestudyoccurredduring mathematics
instructionover the course of approximatedix weeks and would cause vdimited disruption
to established instructional routingé.a studentoptedout of the studyhis or her datavas
excluded from the analysithis included only three students, B16, EO03, and FAlllstudents in
participatingclasse€njoyedall aspects of the mathematics lessons, as these activaties
considered educationally appropriate and part of existingculum and educational routines.

During thesix-weekduration of the studythe researchevasavailable to the teachers via
phone or emaif any questions or concerasose During week®ne and fivethe researcher
initiated email contact with tacherdo offer encouragement anelview status After thestudy
concluded control group teachewsere invited taeceive the addition&0 minutes of explicit
instruction afforded the intervention group teachefsvo teachers accepted the invitatiand
training washeld inAugust2015.

The studycommenced wenteachers administedthe Fraction and Decimal Unit
Assessmenpretest. The next daigachers administedthe MSLQ (modifiedpretest These
pretests were prtedon yellow paper, indicatmntheywerenotintendedfor grading purposes
(posttestsvereprinted on white papgr Student descriptor codes idered al assessmentsnd
oncedistributed studentomplete thesandependerty. After studentcompleted the Fraction
and Decimal UrtiAssessmemretestand prior to day three, teachers sddtee assessmenOn

day three, teachers in the control graaggantheir instruction on the mathematic content
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covered in Unit 4following the lesson guideplwvever, teachers in the interventigmoupbegan
the treatment.

Teachers in the intervention grotgdistributel the scored Fraction and Decimal Unit
Assessmenpretess. Over the course of the next tdays teachers guidkstudents through the
process of selassessment with goal settinging the SAGS tool and guidelines received during
training. After day four, teachers in the intervention group comneheg instruction on
mathematic content covered in Unit flo ensure treatmetiteatment fidelitythe researcher
madespontaneousisits on May 13, 2015, and May 14, 2015, to the intervention siyinisg
implementation of the experiment.

Over the course dhe nextsix weeks, both group®ceivel mathematics instruction daily
for a minimum of 45 minutesAdditionally, the intervation group implemesed self-assessment
with goal setting over two extra days. Furthermore, randomly throughout the unit, teachers of
the intervention group remied students of their established personal learning goals during the
daily instruction After aboutsix weeks, both groupsereat the conclusion of Unit 4. Once
teachers providall instruction theyadministeedthe Fraction and Decimal Unit Assessment
and MSLQ (modifiedposttests (copied on white papevker the course of two dayall
assesment administration protocols from the pretesterepeated at this stagégain, the
teachers administered tReaction and Decimal Unit Assessment first and the MSLQ (modified)
second.

At the conclusion of the study, the researcher met with eachéeto gather the study
materials Oncethe researcher recevall data fromthe participating teacher, the Barnes and
Noble gift cardwasdispensed After review of the materials, the researctiscareéd any

materialscollected from students who &gt out of the stud{B16, EO3, and F11). Additionally,
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the researcher discardethterials from students A17, FO2, FO4, and F14 dsetoficant
incompl ete data points. Therefore, tM= study
130) of the mvited 137 students, or 94.8% of possible participants

Datawerecollected at two intervals during the study, once at the beginning of the study
and once at the conclusion of the unit of study or treatment peCioliected etawerepre- and
posttesbn the academic achievement and motivation measG@wes orpretest achievement
assessmenteredetermine as araw scorebased on the number of correct respon3é® same
procedures occredfor the posttestThe researcher usedvicrosoft Excel® spreadsheet to
determine th@retestmean scores on tiMSLQ (modified).The same procedures ocedfor
the posttest.

Once all data erecollected and reviewed, the researcher began data entry.
Demographic information was entered first. To create aftiatalemographic variables were
created. For each case, the researcher coded gtadpnt descriptogender, ethnicity, support
service, and IOWA percentile scqseeAppendixl). This file was saved @&emographicsThe
researcher created a secaada file and saved it #&awScores For each case, the researcher
coded variables for group, student descriptor, and each question item on the MSLQ (modified)
and Fraction and Decimal Unit Assessment prel posttesté&seeAppendixJ). Each response
was directly recorded from a r t i avorksleeats. s °

Since four of the items on the motivation measure were reverse worded, the researcher
created a copy of thiRawScoredata file and renamedRecodeBawScores Using theSPS$
Statistics Standard GrRdck v.13ransform function, case responses forfthe variables on
the pretestfM23, PM31, PM36and PM37), along with the four variables on the posttest

(M23, M31, M36, and M3), were recoded into same variable as 1 for 5, 2 for 4, 4 for 2, and 5
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for 1. This file was exported into Microsoft Ex&elo calculate preand posttest mean scores for

academic achievement, as measured by the Fraction and Decimal Unit Assessment, and

motivation, as measured by the MSLQ (modifie@nce calculated using Migsoft Exce®,

mean scores were entered intBRSS v.19file namedMeanScores All data analyses were run

from this file. It contained.Ovariables and 130 casas defined inable?.

Table7

MeanScores Variable Descriptions

Variable Construct Value Measure
group Identifies placement within Control or 1 = Control Nominal
Intervention Group 2 = Intervention
stud_descriptor Individual participanalphanumeric None Nominal
descriptor
PreMSLQ Mean score on the motivation pretest None
measure; sm total of scores from the
Motivation and Learning Strategies scales
PreM Mean score on the Motivation scale None Scale
PreLS Mean score on the Learning Strategies Sca None Scale
PostMSLQ Mean score on the motivation posttest None Scale
measure; sum tat of scores from the
Motivation and Learning Strategies scales
PostM Mean score on the Motivation scale None Scale
PostLS Mean score on the Learning Strategies Sca None Scale
PreFDU Mean score on the academic achievement None Scale
pretest measure
PostFDU Mean score on the academic achievement None Scale

posttest measure
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Data Analysis

For this quasexperimentglpretestposted nonequivalentontrol group designed study,
several statistical analysegreconducted. All analysesnployed SPS$ v.19software For
all analyses in the studgp < .05 level of significancavasused to determine if the null
hypothesesouldbe rejected.Confidence limitavereset at 95 percenfThe effect sizevas
calculatedusing thepartialeta-squared #f)st at i sti ¢ and interpreted
convention(1988).

As explainegreviously apower analysisgndicatedthe minimum sample sizef 128
students 064 studentper group This sample siz#asdetermined using a significance level of
o .65 and power? = .8, andsoughta medium dect sized = .5 (Kazdin, 2003) The sample
size for the study was sufficienA summary ofproposedstatistical analysis for each hypothesis

is presented in Tabi

Table8

ProposedStaistical Analysis fo Each Hypothesis

Statistical
Hypothesis Independentariable Dependenvariable(s) analysis
Hol Selfassessment with goal Academic achievement anc MANCOVA
setting motivation, separate
Ho2 Seltassessment with goal Academic achievement ANCOVA
setting
Ho3 Selfassessment with goal Motivation ANCOVA
setting

Proposed statistical procedures of the study included MANCOVA to test Null Hypothesis
1, ANCOVA to test Null Hypothesis 2, and ANCOVA to test Null Hypothesig Bis study
analyzed the effectsf the independent variable on the combination of academic achievement

and motivationas well as the effect on each independently.
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Prior tohypothesesesing, data from the pretestgereanalyzedusing SPS3v.19. A
pretest was necessary in this stadythe control and intervention groups needed to be examined
for equality as group selection was not random and groups may have had preexisting differences
(Campbell & Stanley, 1963)Separate oneay between subjects analysis of variance
(ANOVA s) wereperformedto test if the interventioandcontrolgroups in academic
achievemenas measured biyracton and DecimaUnit Assessment, or motivati@s measured
by the MSLQ (modified), were equivalent. Results from the academic achievement ANOVA
indicated gynificant differences between the two groups on the preteggesting thpretestoe
used as a covariat&kesults from the motivation ANOVA indicated no significant differences
between the two groups on the pretssggesting thpretest was not needl@s a covariate.
However, P-sqaare gestnindeated $ignificant differences angwogps inethnicity
proportions; thus, the pretests were used as a covariate to control for these existing differences
Furthermore, to assess the degree afetation between academic achievement and
motivation, a Pearson produttoment correlation test was conducted on tstpstresults to
evaluate theelationship between academic achievement and motivaiibe linear
combination of academic achievemant motivation was not establishesl esults indicatetio
significantrelationship existed between academic achievement and motivaeaefpte,
academic achievement and motivation were deemed separate dependent variables throughout the
study.
As a esult of violations in assumption testitligat an association existed between
academic achievement and motivationn o anal ysi s was conducted to
null hypothesis (HO1), there was no statistically significant difference betweetédemic

achievement and motivation posttest mean scores of fourth grade mathematics students who
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participated in SAGS and those who did not, while controlling for the pretests. The proposed
MANCOVA was not appropriate even though a hypothesis of éifiee between groups was
suggested, with one independent variable (SAGS) containing two groups (control and
intervention), two dependent variables (academic achievement and motivation), and a covariate
was present (pretest) (Rovai et al., 201Rather, i was determined that two separate
ANCOVAsS to test null hypotheses two and three were appropriate

Prior toanalyzing statistical resultd the ANCOVAS certainkey assumptionsnd
requirements were teste@dorder for the statistical analyses toierpretedappropriately (Gall
et al., 2007; Kazdin, 2003; Rovai et al., 2014; Warner, R0IBese assumptions inclutie
independence of observations, outliners, normality, linedr@iynogeneity of variance,
homoscedasticity, arttbomogeneity of regressiong slopes

Since groupsvereindependent of each other and no participeain both the control
and intervention group, the assumption of independence of obserwatisnget. Toinspect
visually for extreme outliers, boxplstveregeneratedor bothdependent variable constructs of
academic achievement and motivation, as well as the covariates of the Fraction and Decimal
Unit Assessment and MSLQ (modified) pretests. The boxplots indicated that none of the
variablescontained extremeutliers The \ariables were standardized to check for the presence
of extreme outliers (score of +/ 3.0), and none were notedherefore, it was determined that
all cases would be retained for analysis and thaagseamption odbsence oéxtremeoutliers
was met or all variables.

Normality for the scores of thevo dependent variables and two covariate variable
constructs were tested.he KolmogorovSmirnov test wasused to assess normality for each

variableat each level This test is appropriate due to temple sizeN > 50) (Rovai et al.,
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2014). Theresults of the&k-S test with the Lillieforsignificancecorrectionindicated thathe
sample did not follow a normal distribution. Therefore, additional tools to assess normality were
reviewed. A furtherinvestigation of normalityia descriptive statistics of skewness for each
variable and covariate, followed with a visual inspection of histograms for each variable and
covariate were conductedBothidentified a mild negative skew for the variable oftivation

and its covariate and for the academic achieveramble Thecovariateof academic
achievement had a mild positive skelurther comparison of the mean, 5% trimmed mean, and
median relating to each variable and covariate indicated numbsesiolvalue on each.
Therefore, a light departure from normality was assun@dce many parametric procedures,
including ANCOVASs, are robust in the face of light to moderate departures from normality
(Rovai et al, 2014), the researcher made no dataftianations and continued with the planned
analyses.

The assumption of linearityetween variablewas addressed through a visual inspection
of scatterplot@nd statistical analyse$Vhen disaggregated by groupe correlation between
theFraction and Bcimal Unit Assessment pretest and posttest scores indicate a strong positive
relationship and between the MSLQ (modified) pretest and posttest scores indicated a very
strong positive relationship.inear relationships did exist between the dependerdhtag and
their respective covariatethus,the assumption of linearity was tenable.

Using SPS®. 19,the assumption of homogeneity of variances was examined with
Levene' s test. Levene’' s test providedd evi den
motivationposttestsverenot significantand the assumption of equal variance was tenable. To
test the assumption of homoscedasticity, or that the variability in scores for academic

achievement and motivation were roughly the same for both theotantt intervention group,
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scatter plots were generated and visually inspected. Results indicated groups had similar
variances and the assumption of homoscedasticity was satisfied.

To examine the assumption of homogeneity of regression slopebetinerthere was an
interaction between group placement and the covariates, two preliminary ANCOVAs were
conducted with a custom model that includegt@px covariateinteraction term. The
interaction for academic achievement was not statistically signifinantvas the interaction for
motivation. These results indicated no significant violation of the assumption of homogeneity of
regression slopes.

To test r es e aR@2nulihypetizesis ()nthetewasrio statistically
significant differece between the academic achievement posttest mean scores of fourth grade
mathematics students who participated in SAGS and those who did not, as measured on the
Fraction and Decimal Unit Assessment, while controlling for the pretesgway between
suljects ANCOVA wasconducted This analysis was appropriate since a hypothesis of
difference between groups was tested, with one independent variable containing two groups
(control and intervention), one dependent variabt@ademic achievemgntvhich was
continuous and normally distributed, the data are independent, and a covariate was present
(pretest) (Rovai et al., 2014).

To test r es e arnRB)NU hyeothesis (B), therédwesen@ stasistically
significant difference between the motieen posttest mean scores of fourth grade mathematics
students who participated in SAGS and those who did not, as measured on the MSLQ
(modified), while controlling for the pretest, omay between subjects ADDVA was
conducted This analysisvasapproprate since a hypothesis of difference between growass

tested, with one independent variable containing two groups (control and intervention), one
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dependent variable (motivation), whialascontinuous and normally distributed, the data are
independent, aha covariate wagresen{pretest) (Rovai et al., 2014).

Thefollowing information will be reported i€hapter Fournull hypothesis that is being
evaluated, descriptive statistics, statisttestsused, results of evaluatiaf test assumptions,

andtest results.
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CHAPTER FOUR: FINDINGS

The purpose of this quaskperimental, pretegtosttestnonequivalent control group
study was to apply the theory of sedigulation(Zimmerman & Schunk, 198 by measuring the
effect of SAGS on academic achievaerhand student motivation, while controlling for the
pretests, for fourth grade math students attending five Archdiocesan elementary sdheols in
PacificNorthwest. The research questions and corresponding null hypotheses were assessed
using the ANCOVAprocedures. The following chapter presents the findings. The results are
divided into five sections (a) research questions, (b) null hypotheses, (c) descriptive statistics, (d)
results and (e) summary.

Research Questions

This study examined sedtssesment with goal setting as an instructional strategy.
Furthermore, the study intended to investigate the impact of the strategy on academic
achievement and motivation. Specificallyetresearch questions for this studre

RQ1: Is there a statisticallsignificant difference between the academic achievement and
motivation posttest mean scores of fourth grade mathematics students who particigaé&in
and those who did not, while controlling for the pretests?

RQ2: Is there a statistically significadtfference between the academic achievement
posttest mean scores of fourth grade mathematics students who participated in SAGS and those
who did not, as measured the Fraction and Decimals Unit Assessment, while controlling for
the pretest?

RQ3: Is there astatistically significant differece between the motivatigposttest mean
scores ofourth grade mathematics students who participated in SAGS and those who disl not,

measured on the MSLQ (modified), while controlling for the pretest?
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Hypotheses

Alternatively,the followingwerethe null hypotheses:

Hol: There isno statistically significant difference between the academic achievement
and motivation posttest mean scorefoofth grade mathematics students who participated in
SAGS and those whaid not, while controlling for the pretests.

Ho2: There isno statistically significant difference between the academic achievement
posttest mean scoresfolirth grade mathematics students who participated in SAGS and those
who did not, as measured theFraction and Decimadlnit Assessment, while controlling for
the pretest.

Ho3: There isno statistically significant difference between the motivation posttest mean
scores ofourth grade mathematics students who participatéslAGS and those who did h@as
measured on the MSLQ (modified), while controlling for the pretest.

Descriptive Statistics
Sample Population and Demographics

This study included a convenience sample of fourth grade mathematics students drawn
from six intact classroomsithin a lage Archdiocese in the Pacific Northwe3the sample
consisted of 130 gtents of which55 (42.3%) were males and 75 (57.7%) were femalés
students weralmost equally distributed betwetre control(n = 66) and interventiorfn = 64)
groups. A 6 x 2 Pearsory® contingency table analysis was cantedto evaluateroportions of
ethnicitywithin groups. The two variables were ethnicity (CaucasidB, African Americarn=
11, Hispanic= 5, Pacific Islander 11, Asian= 12 More than One Race 18) ard group
placement (controt 66, interventionr=64,N=130.The anal ysi s *’@B&Ns signi f i

130) =12.34p= . 03, \Gr.34,;=.03. Bherefore, ethnicities were not proportionally
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dispersed among groups. Participadéentified asCaucasianvereoverly present in the
intervention groug67%) comjared to the control group (45%}.he control group had very few
participants identified as Hispanic (1.5%), yéa@enumber of participants identified as More
than One Race (21.2%Jable9pr esent s t he frequency and perce
demographics disaggregated by group placement.
As groups were intact at the beginning of the study, redistribution of participants to
generate homogeneity in areas such as ethnicity was rogtti@n; therefore, including the use of
pretests as part of the study design was used to control for preexisting differences.
Table9

Frequencies and Percentages of Demographic Variables of Study Disaggregatec
Group Placement (N = 130)

Intervention

Control Goup Group Total
(n=66) (n=64) (N=130)
Freq. % Freq. % Freq. %
Gender
Male 29 43.9 26 40.6 55 42.3
Female 37 56.1 38 594 75 57.7
Race
Caucasian 30 45,5 43 67.2 73 562
African 8 12.1 3 4.7 11 8.5
Hispanic 1 15 4 6.3 5 3.8
Pacific Islander 6 9.1 5 7.8 11 8.5
Asian 7 10.6 5 7.8 12 9.2
More than One Race 14 21.2 4 6.3 18 138

Math Support Services
Yes 12 18.2 14 219 26 20.0
No 54 81.8 50 78.1 104 800
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Instrumentation and Descriptives

The study employed twiostruments To measure academic achieveméme study used
theresearchedesignedexpert validatedraction and Decimal UnAssessmentTo measure
motivaion, thestudy used th&#1SLQ (modified)(Pintrich et al., 1991)

Fraction and Decimal Unit AssessmentFor this study, the Fraction and Decimal Unit
Assessment served as thetrumentusetl 0 assess participahhes’ acad
exactsameinstrument was giveas both a pretest and postteBhe assessmenbnsisted of 25
guestionsn two formats multiple choicg15 questionsand short answdi0 questions) A
reliability analysis wasonducted on the 25 items hypothesitedssess acad&rachievement
andheoverallCrab ac h’ s c¢ o e f findicatedanelatively bigh internad corjsistency
This study usedaw score®btained from the measur®ossible scores ranged from 25, with
higher scores indicative of higher levelsashdemic achievemenfAcademic achievemeras
represented byhe Fraction and Decimal Unit Assessment posttest scuassised ag
dependent variable in Hypotheses 1 andP2etest scores ohe Fraction and Decimal Unit
Assessmentereused as the eariate Tablel10 presents the measures of central tendencies and
the variability for each group for gest and posttest scoresasademic achievement as
measured byhe Fraction and Decimal UnAssessmentAlso shown ar¢he adjusted and
unadjusted rarginal means and the associated standard errors for the estimated marginal means
of academic achievement as measurethbyFraction and Decimal Unfissessmenposttest
scores Figure 1 presents a graphical representation of the mean pretest and poastiesic
achievement scores as measured bythetion and Decimal Unit Assessment for each group.
The intervention group showed a higher growth percentage pretest to posttest compared to the

control group.
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Table D

Measures of Central Tendency anaribility for Academic Achievement, with Adjusted anc
Unadjusted Marginal Means and Standard Error (N = 130)

Posttest

Pretest Posttest Adjusted

Group M SD Mdn Range M SD Mdn Range Map; SEapy

Control 14.17 553 12.0 19.0 1883 524 195 19.0 1826 0.43
(n=66)

Intervention 12.47 456 125 20.0 2056 3.98 21.0 140 21.0 0.44
(n=64)

Note. M = Mean;SD = Standard Deviatiorifldn = Median;Map; = Adjusted MeanSExp; =
Adjusted Standard Error

25
g 20 - /
o
O 15
n / Pretest
§ 10 - 12.47 m Posttest
= 5 .

0 T

Control Intervention
Group Placement

Figure 1.Growth percent for academictaevement.

MSLQ (modified). Toassess he | ev el of participants mo t
the MSLQ (modified)as both a pretest and posttest meastings instrument include 41

guestions from thenotivation andearning strategies scales and tiseibscalesrhe motivation

scale consisted of subscales from the value component (including intrinsic goal orientation, task
value, and control of learning beliefs) and the expectancy component (including control of

learning beliefs and seéfficacy forlearning and performance). The learning strategies scale

consisted of components from the cognitive and metacognitive strategies subscales (including
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critical thinking and metacognitive settgulation) and the component of resource management
strategiegeffort regulation).The over al | Cr o n O3 tomtHe presenv sarhplei ci en
indicated a relatively high internal consisten8cores could range frorhe lowest possiblé to
thehighest possibl85, with higher scores indiceig higherlevels ofmotivation. Thelevels of
motivation as measured by tMSLQ (modified)posttesscoresvereused as dependent

variable in Hypotheses 1 and 3heMSLQ (modified) pretest scoregereused as the covariate.
Table11 presents the measures of central tendencies anditiadility for each group for pretest
and posttedevels of motivation, as measuredthg MSLQ (modifiedscores Table 1lalso
showsthe adjusted and unadjusted marginal means and the associated standard errors for the
estimated marginal means of egels of motivation, as measured by M8LQ (modified)

posttest scores.

Figure 2 presents a graphical representation of the mean pretest and posttest levels of
motivation, as measured by the MSLQ (modified) scores, for each group. The intervention
growp showed an extremely small growth percentage pretest to posttest, while the control group
showed a negative growth percentage indicating participants scored their motivation as lower on

the posttest compared to the pretest.
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Table 11

Measures of Centta endency and Variability for MSLQ (modified), with Adjusted and
Unadjusted Marginal Means and Standard Er(br= 130)

Posttest
Pretest Posttest Adjusted
Group M SD Mdn Range M SD Mdn Range Map; SEapy
Control 25.71 3.45 26.35 15.78 25.27 3.79 25.79 16.43 25.15 0.26
(n=66)
Intervention 25.44 4.19 26.04 17.44 25.79 4.46 26.05 21.12 25.91 0.26
(n=64)

Note M = Mean;SD= Standard Deviatiorifldn = Median;Map; = Adjusted MeanSExp; =
Adjusted Standard Error

Results

Statistical procegres of the study included no analysis to evaluate Null Hypothesis 1 and
ANCOVAs to test Null Hypotheses 2 and 3. A visual inspection of the scatterplot between the
dependent variables of academic achievement and motivation showed no discernable
relationdip. The correlation between these dependent variables indicated no significant linear
relationshipy(130) =.03,p = .73 (two tailed).All descriptive and inferentianalyses employed
SPS$v.19 oftware. For alinferentialanalysef the hypotheseaddressing the research
guestions of the studwg significancdevel ofp < .06 was used to determine if the null
hypotheses could be rejected. Confidence limits were set at 95 percent. The effect size was
calculated using theartial éas q u a R°esdt a(tni stic and interpreted
convention (1988)Prior to conducting statistical analysesttain assumptionsereassessed to
ensure the analyses colid used appropriately (Gall et al., 2007; Kazdin, 2003; Rovai et al.,
2014; Warner, 2013 These assumptions inclutimmdependence of observations, no significant
outliners, normality, linearitthomogeneity ofarianceshomoscedasticity, and homogeneity of

regression slopes.
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Figure 2.Growth percenfor MSLQ (modified) assessment.

Since groupsvereindependent of each other and no participaain both the control
and intervention group, the assumption of independence of obserwatisnget. Boxplots were
generatedainspectvisually for extreme outlieror both dependent vabiée constructs of
academic achievement and motivatias well as the covariate pretesitfhie boxplots indicated
that none of theontrol or dependemariables contained extreroetliers The variables were
standardized to check for the presence ofeexé outliers (zcore of +/ 3.0), and none were
noted. Therefore, it was determined that all cases would be retained for analysis and that the
assumption oébsence oéxtremeoutliers was met for all variables.

Normality for the scores of the twomkndent variables and two covariate variable
constructs were testedThe KolmogorovSmirnov(K-S)test wasused to assess normality for
each variabléy group This test is appropriate due to the sample gizbe control grougn =
66) and the interveation group = 64)(Rovai et al., 2014)Theresults of th&-S test with the
Lilliefors significancecorrection indicated nenormal distributions for the academic
achievement dependent variafe both the control grouf) (66) = .17, p < .001, and he

intervention groupD(64) = .15,p = .00], as well as for thacademic achievement covariate
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control groupD(66) = .17 p < .001 and the motivation covariate control grog66) = .11, p

= .04 Normal distributions were found for the academic actnesnt covariate intervention
group,D(64) = .08,p = .20, the motivation covariate intervention grobDg64) = .10,p =.20, and
the motivation dependent variable for both the control grogd6) = .09,p = .20, and the
intervention groupD(64) = .09,p =.20. Since normality tests are conservatiadditional tools

to assess normality were reviewed. A further investigation of normmadisyconductesia
descriptive statistics of skewness for each variable and covdabdeved by avisual inspection

of histograms for each variable and covariaB®othidentified a mild negative skew for the
variable of motivationits covariateand for the academic achievement variable. The covariate
of academic achievement had a mild positive skBurther comparisn of the mean, 5%

trimmed mean, and median relating to each variable and covayigteup(seeTable12)

indicated numbers close in value on ealktean scores on the academic achievement pretest
(control:M = 14.17,SD= 5.53, n = 66; interventionM = 12.47,SD= 4.56,n = 64) did not differ
significantly across groups(1,128) = 3.64p = .06; nor did the mean scores on the motivation
pretestcontrol:M = 25.71,SD= 3.45,n = 66; interventionM = 25.44,SD=4.19,n = 64),
F(1,128) = .16p = .69 indicating the assumption of normality was m&ince many parametric
procedures, including AGBIOVAs, are robust in the face of light to moderate departures from
normality (Rovai et al, 2014), the researcher made no data transformations and contimued wit

the planned analyses.
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Table 2

Comparison of Means, Trimmed Means, and Medians

Control Group Intervention Group
M Trimmed Mdn M Trimmed Mdn

Variable Construct M M
Motivation

Pretest (covariate) 25.71 2579  26.35 2544 2561 2604

Posttest 25.27 2541 25.80 25.79 25.86 26.05
Academic Achievemen

Pretest (covariate) 14.17 1411 12.00 12.47 1222 1250

Posttest 18.83 19.06 19.50 20.56 20.83 21.00

Note.M = Mean;Trimmed Mean at 5¥Mdn = Median
The asamption of linearitybetween variables was addressed through a visual inspection
of scatterplots and statistical analyses. Visual inspections of the scatterplots between pretest and
posttest scores for each dependent variable disaggregate by grougdhliesr relationships.
The correlation between academic achievement pretest and posttesascoezsured by the
Fraction and Decimal Unit Assessment indicated moderate positive relationships for both the
control groupy(66) = .61,p < .001 (two taile) and the intervention group, r(64) = .57, p <.001
(two tailed). The correlation between the motivation pretest and posttest scores as measured by
the MSLQ (modified) indicated very strong positive relationships for both the control group,
r(66) = .88,p < .001 (two tailed), and the intervention grouf®4) = .86,p < .001 (two tailed).
These analyses indicated the assumption of linearity was tenable.
Using SPS®v.19,the assumption of homogeneity of varianees examinesvith

Levene’' s Lteeestprowided evidence that the variance in academic achievement
posttestsF(1,128) =.39, p = .54, wasnotsignificant norwastheevene’ s test for
posttestsF(1,128) =.76, p = .39, and the assumption of equal variance was tendlddest the

assumption of homoscedasticity, or that the variability in scores for academic achievement and

motivation were roughly the same for both the control and intervention group, scatter plots were
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generated and visually inspected. Results indicatagbgrbad similar variances and the
assumption of homoscedasticity was satisfied.

To assess the assumption of homogeneity of regression slopes, or whether there was an
interaction between group placement and the covariates, two preliminary ANCOVAs were
conducted with a custom model that includegraupx covariateinteraction term. The
interaction for academic achievement was not statistically signifieghtl26) = 2.48p = .12;
nor was the interaction for motivatiof(1,126) = .00p = .99. These redts indicated no
significant violation to the assumption of homogeneity of regression slopes.

After all assumptions werexaminedstatistical analyse® testthe null hypothess
commenced.Two oneway ANCOVAswere used to tesivb of the three reseeal questionsind
null hypothesesn this study.

Hypothesis Testing for Research Question 1

Since the assumptiaf association between the dependent variables, as noted &ove,
aMANCOVA wasnot tenablea oneway between subjecMANCOVA wasnot appiopriate.

A MANCOVA wasnotused teevaluatee e sear ch questi onlpthaghere nul |
wasno statistically significant difference between the academic achievement and motivation
posttest mean scores of fourth grade mathematics studentsavttegpated in SAGS and those

who did not, while controlling for the pretests

Hypothesis Testing for Research Question 2

To test resear ch qu e g2, thavsewasnowtatistisallyn u | | hypot
significant difference between the academic adn®ent posttest mean scores of fourth grade
mathematics students who participated in SAGS and those who did not, as measured on the

Fraction and Decimal Unit Assessment, while controlling for the pretesjeway between
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subjects ANCOVA vasconducted The dependent variable was academic achievement
represented by the Fraction and Decimal Unit Assessment posttest scores. Group placement
acted as the independent variable (fixed factor). The academic achievement pretest score acted
as the covariateA significance level op <.05 and confidence levaf 95%were set
Theresults of theANCOVA showed that the effect of group placement (control
intervention) on academic achievement was signifidgiit, 126) =19.73 p < .00L, a medium
effect size §°= .14), and observed powBr= 1.00. Consequently, there was a significant effect
on academic achievement dependent on group placevdant. | e t he contr ol grou
academic achievement scores were higeher than
intervention group’ s pos Mt=@0:56,Sk=c398)evene higheac hi ev
than the cont Mel8833Debd). s scores (
Conclusions Related to Research Questidh
There was a statistically significant difference betwienacademic achievement
posttest mean scores of fourth grade mathematics students who participated in SAGS and those
who did not, while controlling for the pretestherefore, analyses provided evidence to reject
Null Hypothesis 2.A pairwise comparisoehowed this significant difference between the
intervention group and control groudD = 2.74, SE= .62,p < .001). An inspection of the
adjusted mean scores on academic achievedesnbnstrated thiaterventiongroup s s,cor e
(Mag; = 2100, SE= .44,n = 64)werehigher than that of the control group; = 1826, SE=
43,n=66).
Hypothesis Testing for Research Questio8
To test resear ch que seB)ithereawatnb stagisticaly n u | | hyp

significant difference between the motieet posttest mean scores of fourth grade mathematics
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students who participated in SAGS and those who did not, as measured on the MSLQ
(modified), while controlling for the pretest, omay between subjects ANCOWAas

conducted. The dependent variable wigsel of motivation represented by the MSLQ

(modified) posttest scores. Group placement acted as the independent variable (fixed factor).
The motivation pretest scores acted as covarig&esgnificance level op < .05 and confidence
level of 95% wee set.

The ANCOVA showed that the effect of group placement (cantri@rvention) on
motivation was significanf(1,126) = 4.28 p =.04, asmalleffect size ¢-*= .03), and observed
powerP = 54. Consequently, there was a significant effect on motivation dependent on group
placementThe i ntervention group’s posttest | evels
(modified) scoresNl = 25.79 SD= 4.46)wer e mar ginally higher than
levels of motivation score$/A = 25.27,SD= 3.79).

Conclusions Related to Research Questidh

There wasa statistically significant difference betwetty@ motivationposttest mean
scores of fourth gradeathematics students who participated in SAGS and those who did not,
while controlling for the pretestThereforeanalysisprovided evidence to reject Null Hypothesis
3. An inspection of the adjusted mean scores on motivation demonstrated that tlemiiterv
groupg s s(®a* 2591, SE= .26, n = 64) wasalmost equal tehat of the control group,

(Mag; = 25.17, SE= .26, n = 66).
Summary

ChapterFourbegan with drief review to theresearchlguestions this study addressed,
along with th& correspadingnull hypothesesThen desciptive statistics were provided.

These includeadescription of the sample populatiandinstrumentatiorused for the study
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The resultof analysedollowed, whichincluded therequired addressing assumptionghe
inferential analyses of variable constryesd a brief explanation of drawn conclusions
Sincearequired assumption necessary to condiAANCOVA to examine Null
Hypothesis Wwasnot tenable, this analysis was not conduciédrefore, theperformed
hypotheses testing wecenduced usingwo oneway ANCOVAS. A statistically significant
main effect on the academic achievement dependent on group placement was found and
supported the rejection of Null Hypothesis 2. A statifificagnificant maineffect on
motivation dependent on group placement was foundleerd was evidence to rejddtill
Hypothesis 3. Tis, students who participated in the use of-asBessment with goal setting had
higher mean posttest scores on academic achievemeémoivation when compared to the
mean posttest scores of students who did not participate in the intervehommary of the

tested null hypotheses is provided in Tat8e
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Table13

Summary of Tested Hypotheses

Hypothesis Statement Test F p value  Results
Hol There is no statistically Assumption
significant difference between Violated

the academic achievement an
motivation posttest mean
scores of fourth grade
mathematics students who
participated irSAGS and those
who did not, while controlling
for the pretests.

Not tested

Ho2 There is no statistically ANCOVA 20.05 <.01 Reject
significant difference between
the academic achievement
posttest mean scores of fourtt
grade mathematics students
who participated in SAGS anc
those who did not, as measur:
on the Fraction anBecimal
Unit Assessment, while
controlling for the pretest.

Ho3 There is no statistically ANCOVA 4.31 =.04 Reject
significant difference between
the motivation posttest mean
scores of fourth grade
mathematics students who
participated irSAGS and thse
who did not, as measured on
the MSLQ (modified), while
controlling for the pretest.

Chapter Five will discuss the study’s
Then, the chapter will share the implicatiofishee study as it connects to prior research and
theory. Finally, the chapter shares the limitations of the study and concludes with

recommendations for future research.

met h
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CHAPTER FIVE: DISCUSSION

ChapterFive reviewsthis quasiexperimentglpretestpostest nonequivalent control
group study and providessammaryof the findings. The chapter will begin with discussion
onthe methodologwynda reviewof the results of the ANOV#&and ANCOVAs. Next, the
chapter willsharetheimplications of the studgs itconnecsto prior reseech and theoryas well
as the pactical and theoreticassociationsf the researchFinally, the chapter shardset
limitations of the study ad corcludeswith recommedations for future research.

Discussion

The purposef this research study was to examine the effec&A\&Sontheacademic
achievement and motivation of fourth grade mathematic students. The study sought to address
three research questions: (1) Is thestadistically significant difference between teademic
achievement and motivation posttest mean scores of fourth grade mathematics students who
participated irSAGS and those who did not, while controlling for the pre®e&2$ Is there a
statistically significant difference between the academieaeiment posttest mean scores of
fourth grade mathematics students who participated in SAGS and those who did not, as
measurean the Fraction and Decimal Unit Assessment, while controlling for the (tedast
(3) Is there atatistically significant dierence between the motivation posttest mean scores of
fourth grade mathematics students who participat&NGS and those who did not, as
measured on the MSLQ (modified), while controlling for the pretest

A review of the methodology showscanveniencesample N = 130) of fourth grade
students from six intact classrooms in a large Archdiocese within the Pacific Northwest
participated in the studyThe researcher placed the names oktkéeachersrepresenting the

students in each of the classroonmasi\domlyinto eitherthe controlgroup @ = 66)or the
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intervention grougn = 64). Preliminary analys of group ethnicity was significanhdicaing
ethnic compositiometween groups was not proportionally distributéd groups were intact at
the begnning of the study, redistribution of participants to generate homogeneity was not an
option; thereforethe inclusiornof pretests as part of the study design was used to control for
preexisting differenceCampbell& Stanley, 1963) Teachers administedeghe Fraction and
Decimal Unit Assessment as the pretest and posttest measure of academic achievement.
Teachers also administerethe MSLQ (modified)as the pretest and posttest measure of levels
of motivation. The academic achievement and motivapogtests were administered to both
groups prior to the commencement of the study. After approximately six weeks of instruction
and at the conclusion of the unit of stuggsttests were administered to both groujf$er the
administration of all assesemts, statistical analyses were conducted.
Conclusions

A MANCOVA was planned to test tHest null hypothesisThere isno statistically
significant difference between the academic achievement and motivation posttest mean scores of
fourth grade mathematscstudents who participated8AGS and those who did not, while
controlling for the pretestsA MANCOVA is best used when the dependent variables are
moderately correlate(Tabachniclk& Fidell, 2007); lmwever, testing revealed the dependent
variables olacademic achievement and motivation wesesignificantlycorrelated. This lack
of correlation violates the assumption of linearity. Since MANCOVAs assume linear relations
between dependent variables and the assumption of linearity was not tenaiele,itseould
notbeconclusive(Rovai et al, 2014). Thus, no statistical analysis wesnductedn the first
null hypothesis Two separatdNCOVAs were deemed more appropriate to test the impact of

SAGS on academic achievement and motivation as segpendent variables
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An ANCOVA was conducted to test tesecondhull hypothesisThere isno statistically
significant difference between the academic achievement posttest mean stoueth gfade
mathematics students who participated in SAGS amsktiwvho did not, as measu@uthe
Fraction and Decimdlnit Assessment, while controlling for the preteBhe researcher
hypothesized that participation in the intervention of-asffessment with goal setting would
lead to a statistically significadifference between academic achievement scores between
groups as measured by the Fraction and Decimal Unit Assessment. Results indicated that a
statistcally significant difference imcademic achievement did exigthese results provide
statistical eviegnce in support of the inclusion of student-ssl$essment with goal setting into
instructional routines to improve academic achieverferglementarystudentsas the
intervention group scosavere significantly higher thawerethose of the control gup.

An ANCOVA was conducted to test the third null hypotheBltere isno statistically
significant difference between the motivation posttest mean scofesrtsfgrade mathematics
students who participated 8AGS and those who did not, as measuretherMSLQ
(modified), whle controlling for the pretestThe researcher hypothesized that participation in
the intervention of selassessment with goal setting would lead to a statistically significant
difference between levels of motivation between gscagpmeasured by the MSLQ (modified).
Results indicated thatstatistically significant difference in motivation existéthese results
provide statistical evidence in support of the inclusion of studerasséfssment with goal
setting into instructioal routines to improve levels of motivati@r elementarystudentsas the

intervention group scosavere significantly higher thawerethose of the control group
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Relationship to Prior Research

The purpose of this quaskperimentglpretestposttestnonequivalentontrol group
studywasto applythe theory of selfegulation(Zimmerman & Schunk, 198 by measuring the
effect of SAGS on academic achievement and student motivation, while controlling for the
pretess, for fourth grade students fate elementary schools within the Pacific NorthweBew
studies have identified effective instructional strategies that mogleteentarystudents in
becoming agents of learning or the effect of these strategies on academic achianeiment
motivation (Dignath & Buttner, 2008) Limited research surrounding the achievement and
motivational effect of goal setting tied to sasessment as an instructional strategy has
emerged andarely have studies appligmalsetting theory to academic performaacel
motivation (DishonBerkovits, 2014).This study tiel both selfassessment and goal setting to
academic performance and motivatidexploring this topiallowedteachersn this studyto
incorporae SAGSinto instructional routinggherebysupportingstudentsn become agents of
learning The current study supplements existing research by examining the imS#GE&as
an instructional strategy on academic achievement and motivation. Results iB&iG8aas a
positive impact on academic achievemamtimativation, butthe study wasinable to test the
impact on theombination of academic achievement and motivation.

Concerninghe relationship between academic achievementraii/ation the results of
this studyweremixed While a preponderance of priogsearchndicates amoderatecorrelation
between motivationand academic achievemdBrophy, 2010Ryan & Deci, 2000Wigfield et
al., 2004; Zimmerman & Scinlg, 1989, this study did not find such a relationshiphe fact that
this relationshipwvas notstrong supports the findings ofherswho suggest the results of

correlations between motivation and test resultsiarfact, fairly low (Pintrich etal., 1993;
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Wolters, 2004Wolters & Pintrich, 1998) Conflicting viewpoints exist within current remeh
and theassociatiorbetween motivation and achievement remains a highly studied construct.
The results of this studyndicating little if any relationship between academic achievement and
levels of motivationfurther support the findings that madivon is not directly related to
academi®utcome measures

This studydoes show a significant impact of the intervention©hgSAGSon academic
achievementAs part of the interventionjidens participated inwo explicit, teachedirected
concree activities- self-assessment followed by goal settiiResults showhat @ thefourth
gradestudens participated in selhissessmemf academic achievemerthey were able to
analyze their strengths and weaknesses and establish concrete learninglgesdsesults
extend the work oprevious studiesnthird grade students us e of met(loeetgni t i v e
& Ravelljhh 1990, Roebers et 312012)to fourth grade studentsT heseresultsfurthersupport
the assertion that even young students caorately seHassessMagi et al, 201Q Paris&
Newman 1990)and successfully calibrate their learningigne& Muis, 2011). Furthermore,
the results suppo@uthrié §1983)conclusion that studengseable to diagnose needad
shortcomingsvhen stalents beome aware of their own learning procesardJoseph €006)
assertion thatnetacognitive awareness hefgudents understand their role as learaaimakes
themcognizaniof strategies for improving performanck addition to significant patve
resultsof the intervention of SAG8n academic achievemeittalso lead t@n increase in levels
of motivation.

The intervention of seldssessment with goal setting did result staistically
significant dif f er e notivation. The psa of selssesgmanhwitls goal | e v e |

setting as amstructional strategis motivating. These findings support the notion thatsel
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determined agents of learning, students strive for the inherent satisfaction of, or intrinsic
motivation,to learn. Within the confines of the study, the students were motivated to exert

effort, persist in the face of difficulty, set challenging yet attainable goals, and increased their
selt-efficacy, as predicted by Paris and Paris (2001). These restitisrftire work oBrophy

(2010),who statednotivation to learn i¢inding activities meaningful and worthwhile, and

Palmer (2005)who stated motivation activated and maintained learning behaviors.

Additionally this study extends to elementary studenésvtork ofRukavinaet al. 012) who

reportedthe positiveimpacton student engagement toward math instructionnmogvational

environment on thattitudesof college students. For participants in this study, utilizing self
assessment with goal satiiwhile learning math createdveremotivating environmenthan

thetraditional setting.Furthermore, discussion with a student after the administration of the

motivation posttest indicated her increased awareness in her use of specific approachred measu

by the |l earning strategies subscale on the MS
result may be indicative of students’ i ncreas
be employing, or their metacognitive regulation (Eker, 20The use of selissessment with

goal setting leads to increased motivation as measured by student responses on the MSLQ
(modified).

As participantswithin the intervention groupeceived instruction in designing a learning
goal prior toinstructionand the resudtindicate a positive influence on learnjriigis sudy
expandgrevious finding by a nunber of researcheithat goal settings effective in improving
academic achievemengmithson (2012joundgoal setting increased or maintained academ
assessment scores in elementary reaaimgPeters (2012) fouride use of selfegulation

practices had a positive impact on student achievement in eighth grade.sdieiscgudy
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expandsthese resultso mathematicsFurthermorethis study, by thénclusion of average to
above studentgxtends the worksabriele (2007yvho examined the influence of achievement
goals and comprehension monitoring (salaluation)on the learning of low achievingustents
Additionally, the positive academic achiement resultbuildo n  E k e r evalen¢ezhatl 4 )
studentanmonitortheir own learning and deterng@iwhether they underghdthe subject or
not, as well as select and apply learning strategies that were right for the time anthptace
enhancing ratacognitive regulation

This study also furthers the positioretacognitivestrategies anbe explicitly taught
The study supportBeters (2012)evidence that teachers could use goal setting to teach explicitly
selfregulationto increase academic acheswentandCubukcu €009) findingshat teachers
play a role in ensuring studersise awaref the benefits of selfegulated learningThe explicit
teaching oSAGSemployed in this study supports Paris and P&2i301) theory of academic
achievementhat emphasizes how other people can help children learn tactics to reggilate t
own behavior and learning amiinning Heath, and Sul@004)assertion thainterventions can
be introduced to prompt students in evaluating their skill and learning moueately.

These results show when activities are made concrete, elementary students are able to
accurately reflect on their learning and their learning neaadsncrease theievels of
motivation andacademic achievementhe use o5AGSas an instrational strategy leads to
higherlevels ofacademic achievement anbtivation

Implications
The results of this research have implicatithad areboththeoretical angbractical The

results were examindtirough the lens of several theories and soreertes are bolstered by the
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outcome of the study. Additionallyhe study hagpractical implications for students, teachers,
and other educmnal stakeholders.
Theoretical Implications

Thecognitive development theo(Piaget 1950)provided a frameworfor looking at
selfassessment with goal setting with participants at the end of the concrete operational period.
The results of study supported thdtem the tools used in the process of-asessment with
goal settingvere presented asconcretepssesa | i gned t o Piaget’'s concr
studentsvereableto articulate their internal understandings and thinking. Theredfore,
implication is seHassessment with goal setting as employed in this stualy appropriate
instructional tobfor learners athe elementary level.

Bandura s199{)social cognitivetheorywould have predicted thagk-assessment with
goalsettingwould lead to increased motivation and academic achieveriiépttheorystates
behavioris motivated and regulatl by seHinfluences. These influencasethe selfmonitoring
of one’ dHselkagsbsamentjohat determingthe behaviofmotivation) and the effects
of the behaviofacademic achievementThe s t interyentisnwas designedpecificallyto
address each of thesdluences. Theresults of this studghowthe success of the interventioo
i nfl uence par.tAlthouglpthenntesntiontaliowea particpants sel-monitor
their behavior and observe the effects as positive leguomitcomesas well as indicate increased
levels of motivationthe underlyingconnection betweemotivationand achievemememains
ambiguous.The implications of these resultslinatethe need for further study on interventions
that influencehe comlnation ofmotivationand achievement

Self-determination theor{Deci & Ryan, 1985), with itsfocuson social fatorsthat

affect performancand cognitive engagememtould indicate that the intervention of self
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assessment with goal setting woulddeat o par ti ci pant sCogntvegni ti ve e
engagement dws o Fredricks et al. (2004)lea of investment, or the thoughtfulness and
willingness to exert the effort necessary to comprehend and master complex and difficult ideas
and skills. The results of the study indicatelfassessment with goal settidigl increase
p ar t i enveghaentin their learningandergo, theywereengaged cognitivelyThe
implications fromthe study include thinportarce ofincluding the seldetermination consict
of cognitive engagement intostructionalstrategiesasdoesselfassessment with goal setting

The theoryof self-regulaed learning (Zimmerman & Schunk98) grounded this study
This theory postulatethat individuals have the ability to undéand and contt their learning
environmentThe study’ s i nt egspecigcallyto developselfeguldteds i gned
learning behaviors. Results of the study show thatualentsanalyzel tasks, set productive
goals, and seleetistrategies to dueve the goalsselfassessment with goal setting positively
influencedacademic achievemeahd motivatiorin mathematics The intervention required
participants to become actively engaged in understanding and controlling their le&sing.
students beameactive participants in their own learnirthey developed and strengthen self
regulated learning behaviors and advaresagents of learningTheresults ofthis study on the
effects ofselfassessmentith goal settingully supportthe component®f seltregulaed
learning theory.This study adsdlto the literature on seliegulated learningby offering a specific
instructional strategy thatachers anuse to modify their classrooms and foster increases in
selfregulated learningehaviorsamongtheir students.
Practical Implications

The results of this researblave practical implications for students and teachers, as well

as other stakeholders within the field of educatidhe results, specifically related Research
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Question 2regardingacademic achievememind Research Question 3 regarding motivation
provide support for the introduction 8AGSintoeveryt eacher ' s repertoire of
skills. Based on the results from the current study, students who particip&a&Gihshowed
animprovement in mathematics achievemamtl motivatioras compared to students who did
not participate.These findings contribute to the growing evidence thatrsglilaedlearning
behaviors positivelgffect academic achievemeand motivatiorand deveop students as agents
of learning. Although resultsvere not obtained with regard toedationship between academic
achievement and motivatioBAGSdoes positivelyaffect academic achievemesund motivation
separately

This study indicates that elemtary students who participateSGSscore higher in
academic achievemeand levels of motivatiothan students who do not. Therefore, there is a
practical implication for studentsThe SAGS along with theaccompanyingemplate, can assist
studentsas they develothe selfregulated learning behaviors that provide for the successful self
management of learning. Students cantheeSAGSemplateas a concrete example to follow as
theycultivatetheir own learning behaviors. Themplateprovidesstudentsthe opportunity to
practiceindependently selfegulated learningkills. The template used in this study was
designedn a concrete mannspecificallyto assist younger students they developdtheir
skills. As studergprogress and mature, thean modify and adjust sedissessment and goal
settingto broaden theiskill set.

The study also has practical implications for teach@rgh the national trend moving
toward student accountabilignd the need faffective instructional strategigthis study
provides statisticatvidence of an instructional strategy that workss important forteachers

to understandhatselfassessment with goal setting prosgitidentgo selfregulate their
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learningand enhancee s t uadaglemic achievemeand motivation This intervention assists

teachersn modifying their classrooms to fosteeltregulated learning t he i ndesgnvent i o
targes key components of sefegulaton specifically for the elementary level. Given the results

of this stuly, it is clear that teachers should provide explicit instruction on the use-of self

regulating strategies, specifically the us&8iGS This instructional strategy should become
standard in every teacher’'s repertoire.

This decredeads to implicationsofr other stakeholdersAs the goal of many school
districts is to create lit#ong learners, helping students develop the skélsessary to achieve
this endeavor is paramount. To assist studeriieéoming lifelong learnersstakeholdersnust
provide teachers and students witine. In the educational setting of today, time is a valuable
resource. Policy makers need to allocate time within the hurried instructional pace to permit
students and teachers opportunities to apply the instructionaigstheghlighted in this study
and develop additional interventions that mig&GS This will be time well spent, as the
s t u degultsssuggestudents who engage 8AGShave the ability to influence their learning
and motivationand achieve at ader level.

Results of this study provide statistical evidence that students who particiSR&H
achieve higher academicabynd motivationally SAGS provides an instructional strategjat
optimizes self-regulaked learningorocesses in a concretemmer for students in the mid to late
concrete operational cognitivestagend s houl d be a part of every s

Limitations
For tis quasiexperimental, pretegtosttestnon-equivalent control group stugthe

researchesoughtto limit the threats to internal and extermalidity. Through research design,
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this study attempted to accoudat suchthreats; owever, the limitatioa and assumptionmseed
to be recognized.

Several limitations existin this study. Selectiowasonelimitation of this study
(Rovaiet al.,2014). The potential for neaquivalent groups presextan internal threat to
validity; thereforethe researcher employadoretesposttest design. Thstudy called for the
administration opretess to all participantsto aid in controlling for lack of randomization
(Campbell & Stanley, 1963)nd to meet the assumption of equivalente.determine group
equivalencythe researcher conductad ANOVA on pretest scores (Dix, 2013ANOVA was
used toassess atistically whether the means of the groups were significantly different (Rovai et
al., 2014). Sincethe groupsveresignificantly different, the final analysis includié¢he pretests
as covariates, allowinigr the statistical equalizing of the groupsheTANCOVA contrdledfor
group differences on the posttest that could be due texising group differences rather than
the intervention effect (Warner, 2013)dditionally, the use of a pretepbsttest study design
minimizedthe threats of history, aturation, instrumentation and experimental tady
(Campbell & Stanley, 1963).

Testingwasanother limitation of the studySince the design callifor the use of
pretesting, exposure to the pretest caddeaffeciedthe results of the posttesthe use of a
control groupaddressedhis threat since the reactive effeatsrepresent in both groups
(Labuhn et al., 2010Smithson, 2012). The use of a pretest also predeansitization as a
limitation. Although a pretestasa key component ohis study, sensitizatiowaslimited, as
thedesign called for the administration opeetest to both the control group and intervention

group. Therefore, any pretest affects preseint both groups.
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Selfreport bias presents as a limitation of thelgturhe use of the MSLQ (modified) as
a seltreport instrument to measure motivation within this study allows for discrepancy between
what is reported and what students actually do in the classroom, as indicated by Ruadgans
Schmidt(2012). Since studés had no previously experience using the MSLQ (modified), the
novelty of the tool may have also led to inaccuracies inmedsurementDunninget al.(2004)
contend when students selfaluate, theyend to be overconfident in newly learned slalisl
seem largely unable to asseassurately. The importance of selfeports, as a research tool, has
already been established in early childhood research @iadi,2010). Although selfeport
items ardeast reliable form of measureméRibvaiet al.,2014),therewereno procedures for
determining the tr utsdsthardforeé¢hsirsesmpnsessetassdneed to lse’ res
valid (Warner, 2013).

Population validity mayavebeena limitation of this study The study consistlof an
isolatedintervention on experimentally accessible population; therefore generalizations of results
werelimited (Gall et al.,2007). ltwasassumed that the sample populatiasrepresentative of
all fourth grade mathematics students in Beific Northwest; bwever, this may ndtavebeen
the case To negate thisxternal threat of validityresearchers would need to condwictier
studies to determine generalizability.

Implementation mahavebeenanotherlimitation of this study; itvaspossible that
paricipants in the intervention and control groupseivel different treatment, thereby creating
differing experiencefRovaiet al.,2014. However, iwasassumed that all instructional content
provided to both groupsasequivalent, providing fidelity.To ensure fidelitythe researcher
provided explicit teacher training ambtructedeachers to follow thiEessonplanningguide

thus providing equivalent instruction to both groups. Teachecompliance with the
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prescribed research guidelines nhaye addedto the threat of implementation. wasassumed

that teachers correctly folledguidelines presented during training with regard to administering
and scoring of assessments. Additionallyyasassumed the teachers in the intervention group
followedthe procedures of implementation of SAGS with fidelity. Reseaiiolteatedemail
contact throughout the treatment peradiéviated this concern. In addition, teachers from both
groups receiveexplicit training on procedures prior to the comnmament of the study.

Finally, the threat of experimental treatment diffusion, when communication occurs
between groupsvas possibléRovaiet al., 2014). To eliminate this threat, the researcher
ensured she assigned all teachers housed in the samedtaldither thenterventiongroup or
control group. This provided limited opportunity for diffusion, as all teachers housed in the
same building participated in the same group. Additionally, the researcher asked all participating
teachers to have lin@gd communication between each other during the treatment period.
Furthermorethe confines of this studprovidedecological validity of explicit description of the
experimental interventio(Rovaiet al.,2014). The appendices includegies of formsised
during instruction otheintervention. Furthermore,rabust sample siz@\ > 128), with
sufficient group sizen>64), enhancd internal and external validity of th&gudy as determined
by poweranalysis(Kazdin, 2003)

Recommendations for FutureResearch

Future investigations regang) the effectiveness @AGSto support elementary students
is necessary to continue to provide important informadidmgthe development of self
regulated learning behaviorguture research could include etersified study of motivation,

its subscalesandthe independent activities of selésessment and goal setting
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As indicated in theéheoreticaimplicationssectiona clearer understanding of the impact
of SAGSon selfinfluences that affedhe combinatia of academic achievement amdtivation
is needed Therefore future studies may be designechtine in on theeselfinfluences and
directly measure the effects 8AGSonthem. Additionally, the limited length of time for this
study may haveesultedn the small effecof SAGSon motivation. This study was limited to
one attempt aBAGSfor the duration of one unit of study. It is possible that repeated uses of
SAGSover the course of multiple units of study would yialthoresignificant impact on
motivation. Thus,dture studiesvith repeated use AGSwith anexpan@damount of time
between pretest and posttest measures of motivateoneededlIt is also recommended that
future studieexaminemot i vati on’ s mul ti ple constructs.

At the outseof thisstudy,academic achievement anativationwere assumed to be
moderately correlated. This assumption influencedtheu dy’ s desi gn. Resul t
not support such a correlation amdth the currentonflicting researclaboutthe exstence of
sucha correlationfuture examination is needed to determine if and how motivation is linked to
academic achievementhis current study supported the assertion that teachingeggifating
behaviors (selassessment with goal setting) camd@ohigher levels ohcademic achievement
and motivation as separate construtiswever adeeper understanding thferelationship
between these behaviors ahd combination of academic achievement enadivation is
needed.Direct instruction camid in the acquisition odelfregulatng learningbehaviorghat
help develostudentsvho are truly agents of their own learnjnget it remains unclear if these
behaviorscan alsaesultin high levels of motivatiomn combination with academic
achievemen Therefore, future studies can seek to address two questions: Does motivation lead

to the development of selégulating behaviorthat lead to higher levels of achievementio
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the behaviors lead tugher achievement andcreased motivation? and Cstudens have high
levels of motivation, yet lack the sekgulating behaviors that leadhaher levels ohcademic
achievemerit Motivation, as studied in this research, was viewed as a single construct
comprised of two subscalesMotivation and_eamning Strategies. Some research suggests that
certain subscales of motivation are more highly correlated to achievemeatéoémers
(Pintrich & DeGroot, 1990Rotgans &Schmidt, 2012Wolters, 1998) In this study, lhe impat
of SAGSon each subscaleas not exploredTherefore, titure research aimed at the impact of
SAGSon each subscat# motivationis appropriate.

Along similar lines, this studyoenbinedtwo separate activities intosingle intervention.
The independent variable in this stusgs the use of selissessmentith goal setting. Results
indicated that students who participated in this combined activity scored higher in academic
achievemenand levels of motivationAlthough the results were significant for the combined
activity, this study did not examine if sedssessment or goal setting in isolation waffdct
achievement.Therefore future researcis needed to examine the intervention activities of self
assessment and goal setting independently.

Summary

The purpose ofhiis study was to determine the effect of studeset of SAGS on farth
grade mathematics students academi ¢ ac hi e yvResultsnndicatkethed mot i v at
assumedorrelationbetween academic achievement and motivation was not statistically evident.
The researcher hypothesized that participation in the intervent®A®Swould lead to a
statistically significant difference in academic achievement and motivation scores between

participants in the control group compared to the intervention group.ltRieglicated that a
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statistically significant difference in academic achievenagat motivation as separate constructs
did exist

These results provide statistical evidence in support of the inclusion of suseéSKGS
into instructional routines tmprove academic achievemenrid increase levels of motivation
While this study supports the useAGSas an instructional strategy, more investigation is still
needed to identify strategies that foster the development aksgifated learning and gport

students in becoming agents of learning.
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APPENDIX B: Recruitment Letter

About the Study!
Dear Families:

As a graduate student in the Curriculum and Instruction Department in the School of Education
at Liberty University, I am conducting research as part of the requirements for a doctoral degree.
The purpose of my research is to test self-assessment with goal setting’s (SAGS) effect on
academic achievement and student motivation for fourth grade students at several schools within
the _ This topic may assist teachers in applyving the teaching tool of self-
assessment with goal sefting info their instructional routines. I am writing to mvite your child fo
participate in oy study.

If you are willing to allow vour child to participate, vour child will be asked to complete a
gquestionnaire that focuses on strategies that motivate his or her learning twice during the study, once at
the beginning of the study and once at the end of the study. This questionnaire will take about 30 minutes
to complete each time. Your child will also be asked to complete the Fraction and Decimal Uit
Assessment twice duning the study, once at the beginning of the study as a pretest and once at the end of
the study as a posttest. This assessment will take about 45 mimutes to complete each time.

Your child's participation will be completely anonymous. and no persenal. identifying information will
be reguired.

For your child to participate, complete and returmn the attached consent document to your child’s
teacher. The consent document contains additional information about my research. Your child’s
participation 1s voluntary. If vou give permussion for vour child to participate in my study,
please complete the consent form and return it to your child’s teacher.

If you choose to allow your child to parficipate, he or she will receive two free dress passes.

Sincerely,

Laura Dvornick Clift

Thank
you!
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Standard

Practice
Standards

Explain why a fraction a/b is equivalent to a fraction (n x a)/(n x b) by using vis
fraction models, with attention to how the number and size of the parts differ €
though the two fractionthemselves are the same size. Use this principle to
recognize and generate equivalent fractions.

Compare two fractions with different numerators and different denominators, «
by creating common denominators or numerators, or by comgaraenchmark
fraction such as ¥%2. Recognize that comparisons are valid only when the two
fractions refer to the same whole. Record the results of comparison of fractio
with symbols >, =, or <, and justify the conclusions, e.g., by using a visuabfrac
model.

Express a fraction with denominator 10 as an equivalent fraction with denomii
of 100, and use this technique to add two fractions with respective denominat
and 100. For example express 3/10 as 30/100, and add 3/10 +=434010.
(Note: Students who can generate equivalent fractions can develop strategies
adding fractions with unlike denominators in general. However, addition and
subtraction with unlike denominators in general is not a requirement at this gr.

Use decimal notation for fractions with denominators 10 or 100. For example
rewrite 0.62 as 62/100; describe a length as 0.62 meters; locate 0.62 on a nui
line diagram.

Compare two decimals to hundredths by reasoning about theirRemgnize that
comparisons are valid only when the two decimals refer to the same whole. F
the results of comparisons with the symbols >, =, or <, and justify the conclusi
e.g., by using a visual model.

PS.2
PS.4

PS.2
PS.4

PS.2
PS.4

PS.6

PS.2
PS.4




APPENDIX D: Permission to Use SAGS Worksheet

FW: Request to use information

From : Laura Clift (NN

Subject : PW: Request to use information

o : laura cii [

Laura Dvornick Clift, Teacher

From: Lewis, Vineta [mailto: vineta.lewis@pearson.com]
Sent: Tuesday, March 10, 2015 11:07 AM

To: Laura Clift

Subject: Fwd: Request to use information

Hello Ms. Claft.

Thank you for this message.

T O =

Tue, Mar 10, 2015 12:03 PM
73 attachments

You have our permission to adapt the requested content for use in as a tool in your quantitative study

mvestigating the effect of student self-assessment with goal setting.

Please credit the authors. full title and publisher. Pearson Education, Inc.. New York, NY.

Sincerely.,

Vineta

Vineta Lewis
Permissions Supervisor
Pearson Education

200 O1d Tappan Road
Old Tappan. NJ 07675
Phone 201-236-3281
Fax 201-236-3290

---=-m-m-- Forwarded message ----------

From: Laura Clift

Date: Tue, Feb 3, 2015 at 8:19 PM

Subject: Request to use information

To: "ati-info@pearson.com" <ati-info@pearson.com=>

hitrn-lhasab ma mil e caot natizine bralbincinkns se e ana®id— IET0ANR - — Ansaricall ne Arasloe $win— 4
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Good evening:

My name is Laura Clift and I am a doctoral student from Liberty University located in Lynchburg,
Virginia. My doctoral dissertation is on the effects of self-assessment with goal setting on
student academic achievement and motivation. I have attached a copy of my abstract for your
review.

I am writing to request permission to use an intervention tool generated after reading the
book Classroom Assessment for Student Learning (Stiggins, Arter, Chappuis, & Chappuis,
2006). Specifically, I would like to use a modified version of Figure 5.13a "Student
Documentation of Selected Response Test Results” (p. 161) combined with information about
goal setting (Chapter 13). I have attached my intervention form (SAGS worksheet) for your
review.

I am seeking written permission to use this tool. Ilook forward to your favorable reply. Please
do not hesitate to contact me with any questions or concerns.

Respectfully,

Laura Clift

Laura Dvornick Clift, Teacher

"Inspiring Excellence”
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APPENDIX E: Permission from Math Connects Publisher

From: Lewis, Vineta [mailto:vineta.lewis@pearson.com]
Sent: Tuesday, March 10, 2015 11:07 AM

To: Laura Clift

Subject: Fwd: Request to use information

Hello Ms. Clift.
Thank you for this message.

You have our permission to adapt the requested content for use 1n as a tool in your quantitative study
mvestigating the effect of student self-assessment with goal setting.

Please credit the authors. full title and publisher. Pearson Education. Inc.. New York. NY.

Sincerely.

Vineta

Vineta Lewis
Permissions Supervisor
Pearson Education

200 Old Tappan Road
Old Tappan. NJ 07675
Phone 201-236-3281
Fax 201-236-3290
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APPENIDX F: Permission from ReThink Mathematics! Publisher

From: Tomrey Volk <torrey@rethinkmathematics.com:

Sent: Wednesday, March 25, 2015 2:24 PM

To: Laura Clift

Subject: Re: How to Build 2 Stronger K-8 Mathematics Program

Sure. You can have permission to use our assessments,
Let me kniow if you would like to get together to disouss your work ....fascinating content !

Torrey-~
Sent by mobile phone -

On Mar 25, 2015, at 10:15 AM, Laura Cliﬁ_'mme:

Good morning, Ms. Volk:

My name 15 Langa Clift and I am a doctoral student from Liberty University located in Lynchburg,
Virginia. My doctoral dissertation is on the effects of self-assessment with goal setting on student academic
achievement and motivation. I have attached a copy of my abstract for your review.

I am wnting to you becanse I have created a mathematics assessment based on some problems found in
the ReThink! Mathematics program. Therefore, I wonld Like to request your permission to nse my
assessment as pact of the stedy. I have attached a copy of this for Four review. As the anthor of ReThink!
Mathematies program, yon will be propecly cited thronghout my work

I am seeking written permission to nse this tool. I look forward to your favorable reply. Please do not
hesitate to contact me with any questions or concerns.

Respectinlly,
Langa Clift

Laura Dvomick Clift, Teacher

ng Excellence”

<imageQ0l.png:>
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APPENIDX G: Permissionto Use MSLQ (Modified)

From: Janie Knieper <jknieper@umich.edu>
Sent: Wednesday, February 04, 2015 12:12 PM
Ta: Laura Clift

Subject: Re: Request to use MSLQ - modified
Attachments: EP4002ppl17-128.pdf

Dear Laura,

You may hear yet from Teresa Duncan about your request. The MSLQ exists in the public domain. You do not need to
ask permission to use it and you may modify it for your research. We only request that you cite it properly in your research
publications. Here is a related document. Sincerely, Janie Knieper

Janie C. Knieper, Administrative Specialist

University of Michigan

Combined Program in Education and Psychology

1406 School of Education

610 East University Avenue

Ann Arbor, M1 48109-1259

e-mail: jknieper@umich.edu phone: (734) 763-0680 fax: (734) 615-2164
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APPENDIX H: Lesson Planning Guide

Pacing Guide

Unit 4: Fraction and Decimals

Time Instructional Focus Standard Key Instructional Tools
Frame Vocabulary
PreAssessments
Week 1 | Parts of a Whole 4.NF.1 fraction fraction models
Parts of a Set numerator number lines
denominator | standard notation (a/b)
Week 2 | Equivalent Fractions 4.NF.1 equivalent fraction models
Adding denominators of 10 § 4.NF.5 fraction standard notation
100 algebraic equations
(4/8 = x/16)
Week 3 | Comparirg and Ordering 4.NF.2 improper fraction models
Fractions fraction number lines
Mixed Numerals standard notation
Week 4 | Fractions to decimals 4.NF.6 decimal fraction models
Tenths & Hundredths decimal point | number lines
hundredth
tenth
Week 5 | Compare an®rder Decimals| 4.NF.7 number lines
standard notation
Week 6 | Fraction and Decimal 4.NF.6 fraction models

Equivalents

number lines
standard notation

PostAssessments
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APPENDIX |: Demographics File Variable Description

Variable Label Value Measure

group Corl 1 = Control Nominal
2 = Intervention

stud_descriptor Alpha-numeric None Nominal
gender gender 1 =Male Nominal
2 = Female
ethnicity Race 1 = Caucasian Nominal
2 = African American
3 = Hispanic
4 = Pacific Islander
5 = Asian
6 = More than @e Race
support Math support 1=Yes Nominal
2=No

IOWA Percentile Score None Scale
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APPENDIX J: RawScores File Variable Description

Variable Label Value Measure

group Corl 1 = Control Nominal
2 = Intervention

stud_descriptor Alpha-numeric None Nominal
PMO1... ltem_num None Ordinal
PM41 preMSLQ

MO 1 ... ltem_num None Ordinal
M41 postMSLQ

PFDO1.. ltem_num 0 = Incorrect Nominal
PFD25 preFDUA 1 = Correct

FDO1.. [tem_num 0 = Incorrect Nominal

FD25 postFDUA 1 = Correct




