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Abstract

Despite theoretical and empirical argumentstioessential rolén learning and its
consequententralityin classroom assessment frameworks and policy globally, little is known
aboutstudentsel-asses me nntethalcognitive and affective procességft without a theory
to inform teachers in supporting productive studentastessmerf6SA), many students wil
never learn to be sources of their own feedback, the foundation for independent, lifelong
learning.Thisresearch responds to calls to examine how studehtsl2 contextghink and feel
while engaged iI5SA taskghat are supported bigeraturei the next black box of classroom
assessment research.

First, | synthesizérelevant seHassessment literatuvathin a highly granular self
regulated learning (SRL) modé&rawingon this theoretical foundatiphemployeda collective
case study usindigital trace dato infer the ways in whicta class ofYear 12studentgn=16)
in aUK secondargchoolthoughtand elt during an evidence informed sedlEsessment activity
Matomg a web analytics platfornepllected session recording and heatmap waieh
elucidategp ar t i ci pant sd cogni ti v eompletalawaitind task, self ve ope
assessdtheir work using exemplars and rubrics, and reltkeir writing accordinglyl
analyzel log files of trace data ta) infer which SRL subprocesses participants activaye,
generate selassessment procegsaphs angbrofiles for eactparticipant andc) investigate how
participants rgagel in each procedsased on the content of their work.

Findings highlight the recursive and weakly sequenced nature of SSA processes, as well
key cognitive and affective trendgloreover, SSA profiles for each participant demonstrate how

trace data and learning analyton support advances in student learning through &#ning



the basis for amitial theory of A cognition and affect, this research advances SSA theory, a

core component of classroom assessment.
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Chapter 1

Introduction

Alf you want to appear accountable, test vy
teach teachers to assess their students; if you want to maximize letgaatgstudents to

assess t(Ealnflen g)es o

AThe only way adwas Codch Grahanctaught denifpve develep a
real ability to assess ourselves. I f we <ca

getting better or worse?0 (Pausch & Zasl ow

Building on contemporarynderstandingef classroom assessmentaggrocesgor
i mproving st leadmgmedusaiiondl asaessmennsgholars have long held that
assessment should not be in the hands of teachers ldne seminal paper, Sadler (1989)
argued thattsdents who only follow feedbadkom their teachexwill never learn to monitor or
regulate their products and processes independdistudentdiave sole and immediate access
to their own thoughtdeelings,actions, and worknaximizing their learning would require them
to be capable of generating their own feedback on their perfornfandeade, 2010)in his
unprecedentethetaanalysisof factors that affect student achievemiebased on data from 300
million K-12 students worldwidé Hattief ound t hat studentsd ability
performancehadawhp pi ng ef f ect sdiFregeta.2018). Hattié calculatedh e n 6 s
thatan effect size of d=.04 accounted for one Yy

being capabl e of thought f ul bBnyripledeheepeeadofng on on



learning. Accordingly, Hattie advocated thagirane imperative of education should be to
cultivateassessmertapable studenisstudents able to delineate their current understanding,
conceptualize where they are goisgtappropriateggoals,select the right cognitive, motivational
and affective strategies to meet their goals, have confiderbeir approaches, seek necessary
feedback, and monitor and adjust their performance towards theifigmaksupporting students
in developing thesekdls. Given the impact of being assessmeapableon student achievement
in schoolmaximizingstudens 6 p oih k-I2tisicantingent on students taking an active role
in the assessment proceBarther, and perhaps more importanklgnding responsibility for
assessment to the students has an impact on student success in later life. Boud and colleagues
(2018) haveargued that, througtegular practice assessing their own work against curriculum
standards, students develop #imlity to make decisions about how to progress their
performance and learning, much like ateacheralc i ng t hi s s ki D)lorighahc k t o
argument , Boud and coll eaguesd body of work c
essential skill for success in higher education and for navigating and adaptomgplex and
dynamic environments beyond school (e.g., professional woegl&ignificantly, all of these
prominentscholargBourke, 2016Brown & Harris, 2014Nicol & MacfarlaneDick, 2006;
Panadero et al., 201&nd many othejsighlight that the primary way to makees t udent fAt he
definitive source of feedbacKAndrade, 2010p. 90) is to consistentlyengage them in a suite of
activities called student sedlssessment.

Student selassessment (SSA) broadly refers to a variety of processes wherein students
evaluate their own abilities, products, and/or learning processes in classroom settings (Andrade,
2019; Brown & Harris, 2014; Panadero et al., 2089A canteach studnts toidentify strengths

and weaknesses of themrk and make appropriate adjustments to tlegrningstrategies (Yan,



202(). Effective SSAimproves t udent s0 concept uaébndenables ons of
them tomore closely align performance with desired outcomes (Andrade, 2013; Hattie &
Timperley, 2007)Further, ast empowers students to better conceptualizeveodt towards
articulated standard§,S A b ui | ds -eficaecy Qin-8Biegkerét als 201511 a requisite
for mobilizing the cognitive efforts neededdeercome challenges presented by new learning
(van Reybroek et al., 2017)Explicitly engaging students i8SAis thereforecritical to
buttressing theiability to productively monitor and adjust their performance and procéssgs
selfregulation;Brown & Harris, 2014; Panadero et al., 20$¢hunk, 2008 Ultimately, SSA is
a critical skill hatenables students to selfegulaten environments which requiiedependence
and seHdirection(e.g., higher educatiorvorkplace} and becomautonomoudifelong learners
(Panadero & Alons@apia, 2013Sierra & Frodden, 200¥an et al, 2019).In other words,
SSA is the foundation for assessment capable learners (Frey et al., 2018) and evaluative
judgementTai et al., 2018) needed for success in school and later life (Bourke, 2016).

SSAGs significance i s s uphaglargelgfdcusedoniessmpi r i c
relationship to aspec tregulatibon, selefiicacy, matigation,| ear ni ng
academic achievement) b6 -uiigemestowitlsextsrnalemeasyresof st u
(e.g., teacher ratings, tests), orstudené per cepti ons of SSA (Andr ad
linked with improved academic achievement (e.g., Brown & Harris, 2013; Graham et al., 2015;
Lin-Siegler et al., 2015; Lopez & Kossack, 2007), motivation (Kitsantas & Zimmerman, 2006;
MeusenBeekman et.lg 2016; Ratminingsih et al., 2017; Tulgar, 2017),-e#ficacy (Ross,

2006; van Reybrak et. al., 2017), selfegulation skills (AMRawahi & AlBalushi, 2015;
Panadero et al., 2017), and learner autonomy (Andrade & Du, 2007; Cassidy, 2007). A recent

meta-analysis of studies from the U.S. found that SSA implemented over a longer cycle had the



largest learning gains for-K2 students (effect sizenbiasedl = .61) in comparison to a range
of formative assessment techniques and when accounting for mieasions (e.g., cycle length
of feedback, formality, grade level; Lee et al., 2020).

Given the wealth atheoretical and empirical suppp8SAunsurprisinglyunderpinsot
only provincial policies across Canada (e.g., Alberta Education, Bdiigéh Columbia Ministry
of Education, 1994New BrunswickDepartment of Education and Early Childhood
Development2018;Newfoundland and Labrador English School District, 2@mtario
Ministry of Education 2010)but also internationalurricular trend¢Gan et al., 201 TQECD,
2018) SSAis a core component of frameworks for effective feedback (e.g., Nicol & Macfarlane
Dick, 2006; Hattie & Timperley, 2007), formatiassessment (e.g., Black & Wiliam, 1998;
Brown et al., 2015Earl, 2012, and assessment policy globally (eRjrenbaum et al., 2015;
Gan et al., 2017; Ministry of Ontario, 2010he Organization for Economic Cooperation and
Development (OECD, 2018) identifi&SA as a global competency forZentury education
that is fundamental to navigating a rapidly chaggivorld However, researchers note that
teachers must explicitly engagel® students in SSA processes in order to teach them to assess
themselves (Andrade, 201Brey et al., 2018anadero & Alonsdapia, 2013Tai et al., 2018
Brown and Harris (2014) have evadvocated for entire curricula based on using SSA to build
studentsbé assessment c o nmaziegtbemtlreyalut of 8SAatile vy oung
need to have students practice sal§essing over time.

While empiricd and theoretical research supports the use of SSA in any subject domain
writing, as an explicit process of sedfguhtion, requires strong sedssessment skil@\ndrade
& Boulay, 2003).Teaching students to use resources (e.g., exemplars, rubrics) to inform

revisions has resulted improved skills, processing, amabtivationin writing (Lin-Siegler et



al., 2015) Further,one ofSSAO s k ey f ucnacltiibornast e ss ttuodquality s & conc:
with their teachersé standards, allowing stud
(Sadler, 1989). A the standards digh-quality writing are subjective and must be interpreted by
studentsSSA is especially criticah writing (Graham & Harris, 2018where it helps students
accurately interprednd internalizestandard¢Andrade & Valtcheva, 2009%SA has been linked
to improvemats in student®writing, particularlyin sophisticated aspectsich asrganization
and voice(Andrade & Boulay, 2003; Andrade & \Mtaheva, 2009t.in-Siegler et al., 2015

To briefly summarizeSSAis the primary vehicle forbuid i ng <®evaluativent s 6
judgement and selegulation skill§Panadero et al., 2017; Tai et al., 20)gaging students
in SSA regularly is therefore eggtial to empowering students with agency needed to succeed in
school and achieve their goals in dynamic and ediptable future environments (e.qg., higher
education, professional workpla¢®&ourke, 2016Brown & Harris, 2014; Earl, 201Panadero
& Alonso-Tapia, 2013)SSA is especially critical in teaching students to write (Graham &
Harris, 2018)ConsequentlySSA is at the core @ontemporaryassessment theorie&r(drade
& Brookhart, 2019Nicol & MacfarlaneDick, 2006 Stobart, 2008

However, @spite scholars and policymakers internationally calling on teachers to engage
students in SSAOECD, 2018} especially in writing subjeci@ndrade & Boulay, 2003;
Graham & Harris, 2018; LiuSiegler et al., 2015) researchers both in Canada and abroad have
raised concerns that students are not receiving the full learning benefits B&8v & Harris,
2014; Johnson et al., 2019; Volante, 20¢6lante & Beckett, 2011 The importance of teachers
using SSA in gemal and in writing subjects in particulaas naturallyaisel the question of
how teachers can effectively support students in learning to assess thelfzewes& Harris,

2013) However, to date, research attempting to provide insight into this quessdocused



largely on one dimension: how certain teacher inputs (e.g., using rubrics) facilitate SSA and
relate to student outputs (e.g., achievementefBtfacy). Comprehensive reviews of SSA have
revealed highly variable effects of similar facititm methods across classroom contexts
(Andrade, 2019; Brown & Harris, 2013). For example, in their extensive anetigsis of SSA
effects in k12 settings, Brown and Harris (2013) found that using rubrics to facilitate SSA had
both the highest and lowesffect size. Thus, informing educators and policymakers on how to
effectively and systematicalfacilitate SSA remains unclear.

The main barrier to effectively and consistently supporting SSA in the classroom is that
researchers have yettounpack udent s6 di fferential cognitive
SSAT the primary influences on SSA processes (Andrade, 2019; Panadero et al., 2016).
Empirical r e s e a rhawrspesific 8@Artoolaffectspeoifc leaning outcomes
has meant tit theinternal mechanisms through which theffectsunfoldi how st udent s o
thinking and feeling during SSA leads to certain revision and relearning behavemersiot
empirically understood (Andrade, 2Q¥anadero et al., 20L& he cognitive and affective
processes of students engaged in SSA activities are the primary mechanisms through which SSA
shapes learning (Panadero et al., 2016); therefore, without an understanding of these processes,
researchers and educators are unablertouiate theories that support teachers in effectively
and consistentl vy t ai,leaving studentSudapkeparen tosucagedént s 6 n
school and unpredictable future contexts (Bourke, 2016; Panadero et al., 2020; Yah, 2020

To address thisrpblem, researchers have called for future SSA research to shift focus to
the cognitive and affective processes underlying $8# ways in which students think and feel
while engaged in classroom SSA, and how their thoughts and feelings iintasagbromising

line of inquiryfor informing aSSA facilitation theorfAndrade, 2019; Andrade, 2013; Panadero



et al., 2016; Yan & Brown, 2017n her recat extensive and critical review of SSA literature,
Andrade (2019) concludes that:
To betterunderstand why and how the use of formative assessment in general and self
assessment in particular is associated with improvements in academic achievement in
some instances but not others, we need research that looks into the next black box: the
cognitiveand affective mechanisms of students who are engaged in assessment processes
(Lui, 2017)... Studies of the ways in which learners think and feel, the interactions
between their thoughts and feelings and their context, and the implications for pedagogy
will make major contributions to our field (p. 10).
To harness the power of SSA and preparE2kstudents to thrive in diverse contexts beyond
school (Brown & Harris, 2014Tai et al., 2018 empirical research is critically needed that
exami nes ralnadhanismsh hextwinack box6 (PAaddmetdle, 2019
2016. Research into the next black box would illuminate how teachers can identify and support
students in overcoming cognitive and affective barriers when learning {asselés
prodictively. In particular, studying how senior high school students engage ira8i&#tiesis
a priority for this research as they are about to leave an environment of high teacher support
(Bourke, 2016; Brown & Harris, 2014; Yaat al, 2019).
Purpose
My research aimto respond to repeated calls by scholars to unpack the cognitive and
affective underpinnings of SS@\ndrade, 2019; Panadero et al., 20ZBiyen the significance
of SSAfor senior high school studerdad in writing my researctaddresses these calls within

the context of a Year 12 English cldgsempiricallyinvestigating the cognitive and affective



processes of students as they engage in an authentic, evidiemoeed SSA activityGuiding
this researclarethe folowing researclguestiors:
1. What are the cognitiverocessesf Year12 students as dly selfassess their analytical
writing?
2. What are the affectivprocessesf Year12 students as they sel§sess their analytical

writing?
Significance of Study

SSA is critical for student success ir1R and in later life (Bourke, 2016; OECD, 2018;
Panadero et al., 2017he narrow focus on associations between SSA facilitation methods and
learning outcomes has meant that the internal processes whereby students may learn from SSA
are unerstudiedThe cognitive and affective processes of students engag@siAractivitiesare
the mechanisms by which SSA drives learning (Andrade, 2019; Panadero et algriz020)
therefore must be understood to support a credible and systematic theory of SSA facilitation.
This study resporsto fundamental calls to unpack the black box oASSthe context of a Year
12 English classThis studycontributes some of the firstine grainedempirical evidence ahe
cognitive and affective processes of students engaged in an authentic, einftlameed SSA
activity. Ultimately, the aim of this research is to support the development of SSA tapaityle
of enhancing student learning and agency.
Overview of Thess

This thesis is divided into five chapters. In the first, | introduced the context for this
resarch, the purpose, and the guiding questions. Chapter two resele/aluatethe relevant
literature tosynthesize theoretical foundation for this studyhapter three reports on the

methods employed to address the identified research questionseiGbappresents the results



of thestudy. In chapter five, | discuss the key findings of the study, limitationduéaune

directions for research.



Chapter 2

Literature Review

This literature review focuses on four areas of research to develop a theoretical
foundation for examining SSA&6ds cognitive and
research that informs my conception and definition of SSA. The second ssattbesizes
research related to SSA, classroom assessment, amdgédlted learning (SRL) to provide a
theoretical model of how students think and feel, and the interactions between their thoughts and
feelings, throughout SSA. The third section reviensgpirical efforts to examine the cognitive
and affective mechanisms of SSA to highlight methodological and theoretical limitations. Last,
the fourth section conceptualizes SSA as a learning process and, by examining issues related to
measuring learning poesses, makes the case for learning analytics as the optimal method for
collecting data capable of informing SSA pedagogy.

Conceptions of Student SelAssessment

Various conceptions of SSA exist in the literature; indeed, tensions regarding what SSA
means are apparent. First, sedsessment can be understood as both an ongoing process of
appraising oneds work, processesiptatadind pr oduct
classroomg o refine studentso abil i t(Panddero& Adogsal at e t
Tapia, 2013)For example, Yan and Brown (2017) define-sal§éessment as a process students
initiate whereby they seek both internal (e.g., feelings) and external (e.g., teacher, peer) feedback
toselfr ef | ect . This definiti on rneofingtheirtearnirgt udent s
both inside and outside the classroom, a conception the authors use to examine how students in

higher education seHissess. In contrast, LBiegler et al. (2015) conceptualize SSA as a

10



learning process whereby teachers guideesttgdin reflecting on their work in relation to

success criteria. The latter conception situates SSA as processes facilitated by teachers within
classrooms explicitly and intentionally to im
outcomes (Panaderoat, 2017; Schunk, 2003).

Second, selassessment has been used to define a broad range of activities in classrooms
(Andrade, 2019). To illustrate, researchers have used the term to refer to: (a) students indicating
their confidence in a task on a ratirgake (Butler, 2018) or traffic light system (Harris & Brown,
2013); (b) students using metacognitive scrip
thinking about their learning processes) while completing a task (Panadero et al., 2014); and (c)
students analyzing exemplars of varying qualities of work to guide revisions to their previous
work (Lin-Siegler et al., 2015). While each of these activities does involve students making
judgements of their learning, they bear little resemblance to eaahamithdikely impact
studentso6é |l earning differently and engage stu
responses (Panadero et al., 2016). Despite SS
frameworks and assessment policies, educatergessentially left to choose from a glay of
diverse strategies without an informed and intentional curriculum of implementation (Brown &

Harris, 2014).

Third, Panadero et al. (2016) have argued that empirical research, by focusing on
implementation rathods (e.g., using rubrics, metacognitive scripts, rating systems), has treated
SSA like a unidimensional construct. Other dimensions, such as the timing (e.g., before, during,
or after a task; the amount of practice students have had), medium (etgn,whibught, verbal),
and formality all influence how students engage in SSA and how it affects their learning. Thus,

claims about SSAO6s relationship to | earning n

11



dimensions of how researchers implem@8#A. Positive learning associations with one method

of SSA facilitation is not predictive of positive results with another (Bol & Hacker, 2012; Maki

et al., 2005); in fact, the same facilitation method can create drastically different effects on
learning(Brown & Harris, 2013). In reviewing five typologies of SSA, Panadero et al. (2016)
reported that researchers have attempted to classify SSA by the type of knowledge pursued by
students (e.g., technical knowledge, communication knowledge), a continuaacléistudent
involvement, power and transparency, presence and form of success criteria, and SSA
procedures (e.g., salating, estimates of performance, rubbgsed assessments). These

differing understandings of SSA throughout the field have ledffeerohig practices. Further, the
five typologies identify different aglivtesct i ces
all informed by different understandings of SSA, are used to make claims about SSA as if it was
one uniform construct. Pana and colleagues call for a comprehensive typology that

integrates the above models and addresses additional dimensions, such as SSA medium and the
delay between SSA and the last instruction period.

Building on previous typologies, Andrade distinguisfesative and summative SSA
(Andrade, 2019). While widely considered a subset of formative assessment, SSA can be
employed for summative purposes when it is used at the end of a learning episode to self
summate learning or inform grading. Researchers eitgrioy summative SSA in studies that
investigate the consistency (-gradegwithextermaur acy ,
measures (e.g., teacher grades, tests). Collectively, the results of consistency research have
revealed that, while stieénts can selissess consistently with their previous-sskessments
(Ross, 2006), their seHfssessments tend to be inconsistent with external judgeieimg dal

et al., 2015Baxter & Norman, 2011; De Grez et al., 2012) and, not surprisingly, whende nt s 6

12



summative judgements are used to inform their
worsened as students inflate their se§igned grades (Tejeiro et al., 2012). Since valid

assessments inform appropriate uses (Kane, 2006; Mes8iék9l) , mi xed f i ndings
capability to seHassess accurately have raised questions about SSAs validity (Andrade, 2019;

Brown et al., 2015). For example, Eva and Regehr (2008) have called for researchers to cease
further attempts to uncover howitoprove SSA. Similarly, Baxter and Norman (2011), having
found nur si nArgings tb bedneondisterd, argued tHat-ssgessment is really self
deception.

However, researchers have since highlighted several common pitfalls that threaten the
validity of extant consistency research, such as the noted inaccuracy of external ratings against
which student ratings are judged, f-actors tha
assessments (e.g., issues of trust, having to disclogedgdimenty inauthentic study settings,
and restrictive designs that | imited students
feedback Andrade, 2019Brown et al., 2015). The relatively short cycle in which much of this
research has occurred also overlotiieg SSA veridicality (i.e., alignment with reality) improves
with practice and intentional curricular delivery of effective SSA from a young agelies
have not been sufficiently long to capture this progression (Brown & Harris, 2014). Moreover,
thereis a lack of research showing that inconsistentasdssment leads to inappropriate
assessment uses (e.g., relearning or revision behaviours; Andrade, 2019). In fact, some studies
have shown the opposite: studeimpastontheiudgement s
subsequent studying behaviours (Hacker et al., 2000) and monitoring accuracy does not
influence how learners follow their predictions of performance (van Loon et al., 2014). The lack

of clarity around SSA purposes is exacerbated becausarchers have freely used synonymous

13



terms interchangeably with sedEsessment, such as sataluation, selfating, selfjudgement,
selfgrading, selappraisal, and setkeflection (Andrade, 2010; Andrade & Brown, 2016). Many
of these terms, like seffting and selfyrading, seem more appropriate descriptors of summative
SSA than t-heseesmertsedf Rating oneself at the ¢
different from thinking deeply about how one can improve their work that some scholars have
argued that selfating and sefassessment are completely separate constructs (Boud & Brew,
1995; Panadero et al., 2014).

Further, Andrade (2019) has argued that consistency research, which focuses on
summative conceptions of SSA, reflects a misundedsigrof the true purpose of SSA. She has
long held that SSA is a form of feedback (2010), wherein studenigesedfate feedback to
inform adjustments to products, processes and deepen future learning. In the formative
conception of SSA, students sgirerate feedback and revise drafts of woeforeit is
complete (Andrade & Brown, 2016; Andrade & Valtcheva, 2009). Theoretically, as self
monitoring occurs during task completion, for
learning tharsummative SSA, as the former asks students to deeply engage with success criteria
during task completionAndrade & Valtcheva, 200Brown & Harris, 2013) while the latter
rushes students to a judgement without necessitating engagement with succes$Rwitelr&
Br ew, 1995) . Further, there is a streywg empir
review of the field, Andrade (2019) reported that all 20 studies that examined the relationship
between SSA and achievement that clearly employedtheative type revealed a positive
association between achievement and SSA. In their earlier review of SSAdrcéhtexts,
Brown and Harris (2013) reported that there is a strong link between SSA and improved self

regulated learning skills if SSAisscaff ded by the teach-ewaluadomd Apr o\

14



involves deep engagement with the processes affiliated witihegglfation (i.e., goal setting,
sefmoni toring, and evaluation against wvalid,
clearly mints to formative SSA.

Given the diversity of conceptions of SSA across the field, and repeated calls for
researchers to explicitly operationalize SSA based on multiple dimensions (e.g., Andrade, 2019;
Brown & Harris, 20132014; Panadero et al., 2016 y&s=ant, 2008), it is necessarydearly
define SSA in the aims and scope for this research. My ultimate aim is to inform educators on
how to use SSA t o-reguispnandtieerefore autbreomdus|éarniage | f
Therefore, for the purposes ofghiesearch, | conceptualize SSA as a teafdwsiitated activity

in which students engage within the classroom. Rather than an ongoing, underlying process of

regulating and monitoring oneds own work, SSA

teat these implicit skills. As teachers engage their students in SSA to teach thenrégdale
productively, I will only examine formative SSA: SSA that teachers implement before a task is
complete (e.g., on a complete or partial draft of work) to erstblients to selfjenerate

feedback and apply that feedback byf@@rning content or revising their original work (Andrade
& Brookhart, 2014). Without sufficient evidence that consistency is requisite for valid use of

SSA feedback (Andrade, 2019; Browraét 2015), | prioritize SSA that engages students in

SRL processes over SSA with the sGvenghepur pose

mounting empirical support for SSA that informs revisiphsdrade, 2019)! will study the

internal processes sfich arSSA activity | am interested in studying SSA that is most likely to
drive learningHowever, | willnotuséAn dr a2Dft ser m Af or mat i ve SSAO
becaus&SA is viewed as a component of formative assessment; the double use tf@rsna

confusing.Specifically,l focus my examination on SSA that involves deep engagement with

15



success criteria, using rubrics and exemplar responses to elucidate success criteria-(e.g., Lin
Siegler et al., 2015; Panadero et al., 2014). Finsilydents should be guided to sgénerate
specific feedback relating to task performance, rather than general feedback about themselves, to
best engage with setégulation processes (Panadero et al., 2017). As such, the very term self
assessment is sombat of a misnomer in this research: students are not asked to assess
themselves (Kasanen & Raty, 2002), but rather their products, processes and abilities related to a
specific learning task.
Theories of Cognitive Process in SSA

Several theories attempteéaplain the cognitive processes of a learnerastessing
(Butler, 2018; Fastre et al., 2012; McMillan & Hearn, 2008; Ross, 2006; Sargeant et al., 2010;
Yan & Brown, 2017). Taken together, they emphasize a core cyclical process of determining
task meamig, requirements or criteria; monitoring work against criteria or drawing on memories
to make seljudgements; and reacting to or reflecting on products and processes. However, most
of these theoretical models reflect decontextualized processes of |eateerslly assessing
their products or processes rather than the cognitive mechanisms of students engaggdH in
definedSSAactivity in the classroom. While they may claim to reflect-ssi$essment, the
previous section reveals that they only relat
classroom SSA processes (a stateyo conceptually different constructs.

Oneexcption is in Sargeant and coll eaguesdo (-
physicians and medical students who had to engage tassgtsment tasks to some degree in
their different training programs. However, programs were categorized by rigorrgilegium,
and low) of seHassessment implementation rather thanassessment purposeactivity,and

SSAactivitiesare not clearly explained. As participants were from different professional medical
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education programs across different countries litisk el y t hat Sar geant and
based on a wide variety of se@l§sessmerctivitiesthat bear little resemblance to those used to
enhance st ud e-b2cesdroomeantextsi Thegeforent ddés not provide a suitable
lens througtwhich to examine the cognitive and affective mechanisms of students engaged in
classroonbasedSSAactivities
Another exception may be Rossdé6 (2006) theo
assessment and enhanced learning based on sogiation theory. Ross argues that
Traininginsefa s sessment has an -assespnentdby focusingt udent s
student attention on particular aspects of their performance (e.g., the dimensions of the
co-constructed rubric), by redefining the starik students use to determine whether
they were successful (e.g., the levels of the rubric), and by structuring teacher feedback to
reinforce positive reactions to the accurate recognition of successful performance (p. 6).
Social cognition theory would ggest that the above process improves learning by building
s t u d e ndffisaly. Speeificlly, SSAelps students (a) interpret their performance as
successful (i.e., mastery experience), (b) learn from successful exemplars shared by peers, and
(c)feela sense of responsibility for shared contr
begins to touch on teachtcilitated, classroom based safsessment, it does not explicitly
detail the cognitive underpinnings stidents engaged in &BAactivity.
Extant models of selissessment processes offer limited insight into how students
cognitively and affectively engage in productive classroom SSA processes primarily because
they are rooted in the conception of sedsessment as a cognitive or metadoge skill initiated
by learners independently. I posit that a more productive conception views SSA as a process

teachers facilitate in classrooms to teach students toegglfate by buttressing kegelf
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regulated learning (SRIgrocesses for two reasons. First, contemporary constructivist
understandings of learning suggest that the role of the teacher is to guide students in interacting
with resources, teachers, peers, and contexts to manage their own learning (i.e., scaffolding
learning Andrade & Brookhart, 2009If teachers are to use SSA to help students do this, a more
helpful model than those which explain how students initiate decontextualize$sedfisment is
one in which SSA facilitates the -¢egulation of learningdtween teachers, students, and
contexts (e.g., peers, instructional resources). Second, synthesizing these models reveals that
selfassessment as a skill closely resembles subprocesses found in most cyclical phase models of
selfregulated learning (SRL).HE notion that SSA teaches students torsgjtilate is well
established (e.g., Andrade, 2010; Panadero et al., 2017; Yarhn)20@@ever, a theoretical
model of SSA as ceegulation exists only within wider theories of classroom assessment or
formative @asessment (e.g., Andrade & Brookhart, 2019; Nicol & Macfarlick, 2006).

SRL is a process wherein a learner plans and cyclically adapts their thoughts, feelings,
and actions towards the attainment of personal goals (Zimmerman, 2013). As one of the most
prevalent theories explaining achievement and learning (Panadero et al., 2017), SRL models
show how students activate cognition, metacognition, and affex@ationge.g., motivation,
self-efficacy) in order to learn (Andrade & Brookhart, 2019). Margdeis of SRL exist
(Panadero, 2017). SRL can be understood as nested (Boekaerts, 1999), information processing
(Greere & Azevedo,2007; Winne & Hadwin, 1998), or as unfolding in phases (Pintrich &
Zusho, 2002) or cycle®fookhart, 2013Zimmerman201l). S RL model s expl i cat
individual | earning processes in any context;
processes are influenced by their teachers, students, peers, instructional materials, and

assessment instruments (Allal, 201Rgsearchers recognize that the ways in which learners self
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regulate vary across contexts and types of activities and therefore SRL should be examined in
relation to a specific learning activity (Cleary, 2011).

Classroom assessment is the process of teaghérstudents collecting, evaluating, and
using evidence of studentsd6 | earning for seve
i mproving studentsdé |l earning (McMillan, 2013)
increased with thase of constructivist theories of learning, classroom assessment research has
shifted from a focus on instruction and measurement to its role in learning theories (Baird et al.,
2017; Brookhart, 2003; Penuel & Shepard, 2016; Shepard, 2001). While ctass@® s e s s me nt 0
role in learning can be conceptualized in various theories of learning (Baird et al., 2017),
Andrade(2013)has argued that theories of SRL are the best learning models to explain
classroom assessment cognition for two reasons. First, SRhechought of as a mega theory:
aspects of SRL are found in almost every other learning theory. Consequently, examining
classroom assessment through SRL frameworks will incidentally provide insight into
assessments role in other conceptualizations afilgg Second, with constructivism being the
dominant contemporary understanding of learning, it is useful to conceptualize classroom
assessment as a way to provide students with opportunities to and guidance in managing their
own learning through interaons with teachers, peers, instructional materials, contexts, and
themselves (Andrade & Brookhart, 2019). Indeed, the alignment of contemporary
understandings of classroom assessment and phase models of SRL has resulted in a growing
body of literature thatinderstands classroom assessmentastheecg ul at i on of st ud:¢
learning with teachers, peers, resources, and environments (Allal, 2016).

Butler and Winne (1995) have suggested that internal (e.geffielicy, perceptions of

effort, memories of sinar tasks) and external feedback (e.g., peer, teacher, graches} of
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which is derived from either formative or summative classroom assessmeatiate how

students monitor and adjust their products and processes. Nicol and Maefadrari2006)

posii oned the research on formative assessment
concluding that good f eedb acrikgulatdtheiepedotnfarecer s st u
Expanding on this model, Andrade (2013) emphasized the importance olaéf¢edback (e.g.,
grades, teacher comments) as a mediator of st
processes. When interpreting ambiguous feedback, students can attribute the feedback to: (a)

level of knowledge; (b) effort and motivation; (betlearning strategy employed; (d) their

inherent ability in a subject/topic; (e) random chance; and (f) the judgement from the feedback
source was wrong (Draper, 2009). How students interpret the cause of feedback determines if it

is useful: each attribiin sets in motion a distinct cycle of SRL on subsequent tasks. The first

three positively support learning through proactive regulation. Conversely, it logically follows

that the | atter three may r esul treguatorswhoat Zi mm
attribute failures to fixed factors (e.qg., ability in a subject, the teacher does not like them, results

are arbitrary). Reactive SRL patterns ultimately result in disengagement with a subject or task

and performance avoidance strategies.

Andrade and Brookhart (2019) noted that phase views of SRL, which tend to include a
preparatory phase, a performance phase, and an appraisal phase (all consistipgoaiessbks;
Panadero, 2017), are particularl ysraesnef ul f or
learning because assessments have generally been thought of as events unfolding over time and
are likewise described as having three cyclical phases:

1. goal setting (where am | going?),

2. feedback (how am I going?), and
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3. revision(where to next?).
Unigue among all classroom assessment processes, SSA explicitly engages students in answering
the above questions for themselves (Andrade, 2010). Further, thestépearocess closely
resembles those identified in extant theories cbdéextualized selissessment processes
described earlier (e.g., Fastre et al., 2012; McMillan & Hearn, 2008; Ross, 2006; Yan & Brown,
2017). Thus, SRL theories closely align with not only classroom assessment-assssEment
more specifically. The glnment SRL and current theories explaining SSA cognition point to
phase models of SRL as a practical theoretical foundation for examining the cognitive and
affective underpinnings against the backdrop of contemporary constructivist understandings of
learring.
Theoretical Framework for the Cognitive and Affective Mechanisms of SSA

Recently, Andrade and Brookhart (2019) have substantiated a comprehensive theory of
classroom assessmentasthecegul at i on of st udaeomdaxts,andl ear ni ng
instructional resources. Their thepwhich separates cognitive and affect/motivation processes,
provides the perfect lens through which to examine the cognitive and affecicessesf SSA
with unparalleled precision and granularity. #dtugh their review encompasses all aspects of
classroom assessme86Ais recognized as exceptionally tied to SRL processes within the suite
of classroom assessment processes (Andrade, 2013; Panadero et al., 2017; Schunk, 2003; Yan,
202(M). Andrade (2010) evi ewed | iterature to demonstrate
performance, and reflection phases of SRL. Further, in their seminabmegidic review of
SSA effects in K12, Brown and Harris (2013) determined that SSA works best when the
implementéion process closely aligns with the SRL proc&sshaps most importantly, their

model of classroom assessment as coregulation is kefatieg edge of the mofhe-grained
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theories (e.g., Andrade, 2013; Brookhart, 2013) that excavate the relationship between learning
and assessmerithus, there isteongimpetus forusindn dr ade and20B)y ook hart 6s
framework to examine the internal mechanisms of SSA.

Based on Pintrichah Zushoés (2002) comprehensive SRL
Brookhartdés (2019) theory erxepdualiantse sh osmt ucd eanstssr@
across four areas of SRL: (1) cognition, (2) motivation/affect, (3) context, and (4) behaviour.

Each areds furtherdivided into four loosely sequenced SRL phases: (1) forethought, planning,

and activation; (2) monitoring; (3) control; and (4) reaction and reflection. The authors note that
there is no assumption that the phases are necessarilyi liaegarcanbination of phases may be
simultaneously and dynamically ongoing during task completion. They substantiate their theory
by reviewing classroom assessment literature related to each SRL area and phase. The
integration of areas of SRL into classroom assessmesearch is one important contribution of

this theory that makes it particularly comprehensive. Significantly, the first two areas allow for
examination of both cognitive and motivational/affective mechanisms of students engaged in
SSA. Thisresearchiwl | t her ef ore be grounded in the fir:s
model.Figure 1 illustrates a theoretical model of the SRL processes students maydngage

an SSA activity. Below, | substantiate the theoretical modslybyhesizing relevant SSA

research within this framework.hi s t heor eti cal fr amewor k will

behavious during SSA in this study.
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Figure 1

Theoretical Model of the SRL Processexlerpinning SSA

SRL Phases Cognitive Operations Affect/Motivation Operations
Forethought, 1 Goal setting 1 Goal orientation adoption
Planning and 1 Prior knowledge activation i Efficacy judgements
Activation 1 Metacognitive knowledge 1 Ease of learning judgements
activation 1 Task valueactivation
1 Interest activation
Monitoring 1 Monitoring against standards 1 Monitoring of
1 Metacognitive awareness of motivation/affect
process
1 Judgements of learning (JOL)
Control 91 Selection and adaption of 1 Adapting strategies tmanage
strategies for thinking motivation/affect
Reaction and 1 Cognitive Judgements 1 Affective reactions
Reflection 1 Cognitive Attributions 1 Affective attributions

Note.Adapted from Andrade & Brookhart, 2019.
SSA as the Caegulation of Learning in the Area of Cognition

Forethought, Planning, and Activation.Selfregulated learners engage in goal setting
and activation of prior knowledge and metacognitive knowledge. As evidenced in relevant
literature, teachers use classroom assessmentregatate these cognitive mectisms by first
setting learning goals, a fundamental component of-bigility classroom assessment. Second,
tteachersdéo expectations based on gender, race,
been shown to affect student achievement by influngnicow teachers externally regulate their
studentfAndrade& Brookhart 2019) While more research is needed, the internal goals
students set, as moderated by teacherso6 expl.i

students, are related to thégarning outcomes (Andrade & Brookhart, 2019).
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Literature also reveals that SSA engages students in these cognitive processes. Providing
students with success criteria is not enough to ensure they internalize or understand them (Nicol
& MacfarlaneDick, 2006). Conversely, SSA has proven to be an effective method of developing
studentsdé6 conceptualizations of desired outco
Nicol & MacfarlaneDick, 2006). SSA specifically requires students to select relevitiar
against which to assess their products against learning goals (Fastre et al., 2012). Engaging
students regularly in SSA has been shown to help students understand and internalize success
criteria, enabling them to initiate selgulated behavioutswards clearly defined goals
(Andrade & Du, 2007; LisSiegler et al., 2015Recent SSA research also supports that prior
content knowledge activation plays a role in SSA proce8se®d on think aloud data frotd
middle and high school studensigingthe quality of their work in two different subjects,
Panadero and coll eagues (2020) conclmaded t hat
shapes the strategies (e.g-reading the question, redoing the problem) and criter@,
intuition, teacher criteria, spellinghey use to judge their work.

Monitoring. Selfregulated learners monitor their progress towards goals or learning
expectationsMonitoring progress against standaotsurs when a learnewraluates the
perceivedquality of their work against internalized success critdiese criteria may be their
own standards of quality or their understanding of relevant curriculum stanBergsess
monitoring can be formative, where students-gelierate feedback, or sumime, where
students selgrade or a mixture of both_earnersalso engage in a related but distinct form of
monitoring called metacognition, the monitoring of their thought processes. The latter
mechanism is largely internal to the learner, while the former is mediated by both internal and

external feedback. Teaclsercregulate both mechanisms by providing feedback, the central
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component of formative assessment, whi ch fost
processes. Further, assessment methods which encourage students to make judgements of their
learring (JOLs) are promising strategies forregulating, though more research in authentic
classroom settings are needed (Andrade & Brookhart, 2019).

SSA is backed as a-tegulator of metacognition and monitoring by both theory (e.g.,
Brown & Harris, 2014Lin-Siegler et al., 2015; Panadero et al., 2016) and empirical research
(e.g., Brown & Harris, 2013; Panadero et al., 2017; Yan, R0X@&n (2020b) srveyed 63
Master of Education students in Hong Kong about the speaifions they empladto inform
judgements laouttheir workat each phase @fn assignmer(planning, performance, appraisal).
Analysis indicatedhat selfassessing against external standards in the performance phase was
the highest predictor of achievement on a task amdrsgl&bssessment behaviours they
examined. SSA helps students practice and refine the ongoing internal monitoring of their
progress in relation to desired outcomes (Schunk, 2003; Yan & Brown, 26i6ther way
teachers support monitoring progress agatestidards is by supporting students in using rubrics
and exemplars to assess and adjust their own performancé&(elade & Valtcheva, 2009;
Lin-Siegler et al., 2015; Wang, 201%SAalso improves metacognition by making students
consciously aware of how they are approaching a task (Andrade, EQitBer,using a quasi
experimental desigmesearchers have found that providinmgversitystudents withself
assessmemtietacognitive aripts during a learning tagiupported more active SRiompared to
providingstudents with rubricEPanadero etal.,, 2018.ngagi ng i n SSA dr aws
attention more fully to what they are learning and how they are approaching the learning.

Panadero et al. (2020) inductively analyzed think aloud data from middle and high school

students reflecting on the quality of thewn recently produced woik Spanish and math
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Their analysis identified a variety of criteria that participants used to judge the quality of their
work. Whilereportedcriteria included those of the teacher, they also included affective variables
like hindsight and meory, as well as other criteria such as spelling. Further, while there was
some overlap in criteriacross subjectshe authors found that there were also criteria
participants reported as specific to a subj€bis research supports previous findirfigsn
gualitative interviewshatlearnergudge the quality of their work based on teacher criteria as
well as their own standards (Andrade & Du, 20B@urke, 2016and that there are sometimes
tensions betweendec her s and student sd c Mordowendnalyses Andr a
of variances (ANOVAs) i n Paidentdiedthatthaoldest col | eag
participantsvere least likely to refer to teacher criteriben evaluating their worlCollectively,
research suggests that both affective variables (e.qg., intuition, physical sengaiadero et
al., 2020;Yan & Brown, 2017)and a complex interaction of exterald personal standards
(Andrade & Du, 2007; Bourke, 2016) shape how learners monitauléay of their work
during SSA.
Control. This phase sees sa#gulated learners selecting and adapting strategies for
learning and thinking as a resultrabnitoring. Classroom assessment feedback (e.g., teacher
comments, grades) affect studentsd motivation
students can interpret ambiguous feedback in several ways, and how they interpret and attribute
feedbak initiates either positive or negative sedfyulatory cycles. More research is needed,
however, that examines how students respond and adjust to feedback. Further, research has
shown that teachers can use formative assessment evidence to articitate stsdd c ur r ent

performance and guide individualized next st@ggsdrade & Brookhart, 2019)While this is a
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clear instance of eoegulation at the control phase, research also suggests that such assessment
practices are not widespread (Andrade & Brookt#4r1,9).

Based on qualitative research studying nursing students (Sargeant et al., 2010) and pre
service teacher®’an & Brown, 2017), esearchers have theorized tlegrnersactively evaluate
feedback from external sources (e.g., rubrics, exemplars, teapkeers, grades) to inform
judgements abouheir ownperformanceHowever, given that these fimfjswere based on
students in higher education with likely more wadlveloped SRL than the general p@iain
(Henrich et al., 2010), these findings should not be generalizedlbdéntextsMost important
for the present study, teacherso6 use of SSA
progress and making informed revisions. As it makes stuflettishe producers and consumers
of their own feedback, SSA theoretically side steps issues related to interpreting external
feedback: students cannot misinterpret feedback they themselves have generated. If conditions
for effective SSA are met, curriculanplementation of SSA helps students set appropriate goals
and provides them with corresponding strategies for attaining them, thereby empowering them
with the capacity to adjust and revise their work in relation to their goals (Andrade, 2010).
However,research is needed to examine how students make revision and relearning decisions as
a result of SSA (Andrade, 2013, 2019).

Reaction and Reflection Effective selfregulators make cognitive judgements about
their performance, process, and abilities thli@nce how they engage in the forethought,
planning, and activation phase when they engage in future tasks they perceive as related.
Research has shown that assessment feedback affected how students attributed perceptions of

success and failure and whatlieey adopted a growth or fixed mindset. Again, findings on the
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extent to which teachers intentionally help students regulate their reactions and reflections are
mixed (Andrade & Brookhart, 2019).

Yan (202®m) theorized that sefissessment in the appraisal phase allows students to
reflect on the strengths and weaknesses of their performance and processes once the task is
completed. Across preparatory, performance, and appraisal phases of task completion, Yan
surveyechow Master of Education Students in Hong Kong engaged in foduasstssment
actions: seeking external feedback from monitoring (i.e., using resources to make judgements
about current performance; SEFM), seeking external feedback from ingeiryagking others
for feedback; SEFI), seeking internal feedback (i.e., feelings, internal reactions/sensations; SIF),
and seHreflection (SR). Surprisingly, participants reported relatively lower use of SEFM, SEFI,
and SR in the appraisal phase of tasipletion, and students who achieved higher on the task
tended to engage in se@lfsessmertctionsless in the appraisal phase than studehts
achieved lower in the taskVhile this may suggest that salfsessment is less important in the
appraisal phse, participants received their final grades on theliagikrereporting their seif
assessment practices in the appraisal ph#édge possible that participants who scored well on
the task were satisfied with their grade and did not feel the needgmenhow they might
improve their approach a similar task in the future. As such, students may employ self
assessment actions after completing a task but before submitting it for fedulliatblese
processes have yet to be investigagnhilarly, Panad® et al. (2020) examined the number of
differentstrateges middle and high school students reported using to judge the quality of their
work (e.g., rereading the question, redoing the problémfore and after receiving feedback on
their work from the teacher. The authors found that students reported using significantly fewer

strategies after retving teacher feedbaclkurther, ANOVAs revealed that participanised
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teacher feedback more freznily to reflect on their work after having received the feedback
from the teacher. Thughile participants employed fewer salésessment strategies after
receiving feedback on their work, theynployed teacher feedback more in their judgements,
indicating that their processes became less active and more focused on teacher feedback after
they received itYan (2020b) similarly found that higéchieving students reported fewer actions
to judge the quality of their work after receiving a grade. Combinedetfindings suggest that
external feedback mayuncate or suppress learner engagement in SSA processes.
SSA as the Cdregulation of Learning in the Area of Affect/Motivation

In addition to selregulating cognition, learners activelggulate their affect (e.qg.,
feelings, motivation) while completing a learning task (Pintrich & Zusho, 2002). Research
provides some insight into how individual and
in SSA.

Forethought, Planning, and Activaion. When taking stock of a task, sedgulated
learners adopt a goal orientation (i.e., performance or mastery), judge theffisatfy and task
difficulty, and consider the value of and their interest in the task. Classroom assessment is
intertwined with these processes, as shown in research on test anxiety, motivation,-and task
avoidance in assessment contexts (Andrade & Brookhart, 2019).

Research has theorized that mastery and performance goal orientations result in differing
motives andhus differing cognitive approaches to satisessment. A student holds mastery
goals if they are cognitively engaged in mastering a particulaif téeky actively think about
their work, process and strategies they employ towards mastering a skiliexiag a desired
outcome. A student holding performance goals is more concerned with external outcomes, such

as good grades, impressing their friends or teachers. The performance goal orientation, while
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more concerned with external goals, is less likelyesult in better outcomes as it usually
engages the student in superficial, rote learning-&séssment requires students to adhere to
the mastery goal orientation, as SSA explicitly engages students in the cognitive and
metacognitive processes reqtado mastering a challenging skill or concept (McMillan &
Hearn, 2008). Empirical research has suggested that students motivatec$sesifby
performance goals tend to overestimate their ability (Bouffard et al., 2011; Gondia & Leonardi,
2011). Furher, as students age, they become more aware of conflicting social pressures to
demonstrate both superior abilities and humility; these pressures complicate their motivations for
engaging in honest SSR(Butler, 2005Y. G. Butler,2018).

Sedikis and Stibe (1995) have suggested that four competing motives feassdssing
influence how students engage in the processesélincement, selferification, self
assessment, and satiprovement. Related to performance goal orientationsesblincement
andselfver i fication motives seek toecongepte SSA to en
Conversely, learners motivated by safisessment and satiprovement seek to genuinely
understand and improve the quality of their performance through SSA. Thevattaret
necessary for students to honestly-ssiess and are likely to be dominant motives when
studentsod6 beliefs about their performance 1in
perceive the attributes being sasessed are both clearlyiartated and modifiable.

St ud e neffeatyi therlpdrceived ability to perform a task and achieve established
goals (Bandura, 1997)is highly related to their motivation to SSA. High sefficacy in a task
is needed to mobilize theecessary effort and motivation needed to-swihitor and take goal
directed actionanReybroek et al., 2017). Seléfficacy thus plays an important role in the

forethought, planning, and activation phase of the affect/motivation area of SRL (Réntrich
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Zusho, 2002). In an extensive mataalysis, Panadero et al. (2017) found that SSA had a
considerabl e posi t-4efficacy ffedt @zelt .73)ina lasgéreftbat size s 6 s el
than SSA had on other SRL variables. SSA likely improveseffatficy in a subject or task

because it helps students better understand and achieve goals (Andrade & Du, 2007; Ross, 2006).
This relationship is likely multidirectional: having high sefficacy in a subject probably results

in increased motivation to dict high levels of effort to honest, productive SSA {8iegler et

al.,2015)l n contrast, Panader o amidbleandhighecaoplues 6 (20
s t u d e nrepsrted setefficicy immediately before and after reflecting ba guality of

their work and receiving teacher feedback showed no significant changeseffisatfy. While

this finding seems to contradict previous links betweeneftfacy and SSA, it is likely that the
shorttimespan between setfficacy measuresvhich were surveyed before and afett-

reflecting on work eft little opportunity for changes self-efficacy. My speculation is

supported by researchersé assertions that SSA
SSA activitiegBrown & Harris, 2014; Lopez & Kossack, 2007).

Examining factors that pmeddfassesstandgelf s chool
assessment practices in Hong Kong, Yan et al. (2019) reported that an array of weak to moderate
predictors converge to influence which saisessment actions students take-&étfacy in
conducting selassessment was the stgest predictor of which sefssessment actions
participants endorsed, while attitude towards-asfessment was the strongest predictor of
participant s-@ssessntention to self

Monitoring. Selfregulated learners are aware of their motivation and affect while

engaged in a task. Classroom assessment research has shown that the relevance, usefulness,
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timing, and characteristics of feedbatok affec
(Andrade & Brookhart, 2019).

Fastre and colleagues (2012) found that nursing students whose atteaganawn to
relevant success criteria in a learning phase later experienced higher cognitive effort/demand
when asked to sedssess without the @rision of any criteria compared to participants who
were given a generic list of all possible criteria in the learning phase. They speculated that higher
cognitive effort either indicated deeper motivated engagement to identify relevant criteria or
greate struggle when selissessing without the provision of relevant criteria for the first time.

The former would lead to enhanced learning, while the latter would result in negative effects on
learning. Similarly, Sargeant et al. (2010) found that medieattipioners reported monitoring
tensions (e.g., feelings towards colleagues who provide feedback, emotional reactions to learning
processes or practices) that informed how they formegusiements. For example,

participants reported dismissing exterfe@dback from colleagues perceived as overly negative
from informing their understandings of their own abilities.

Control. Based on monitoring, effective setgulators select and adapt strategies for
managing their motivation and affect. Classroonesssient provides both implicit and explicit
messages to students about their effort in the form of feedback from teachers, peers, grades, and
their interpretations of feedback. Further, research has suggested that motivation improves when
teachers use claoom assessment to provide opportunities for students to act on feedback (e.qg.,
revisions, relearning, planning next steps; Andrade & Brookhart, 2019)ti&8grovides
opportunities to revise orHlearntherefore theoretically enhancest udent sé moti vati c
them control of how they use assessment to inform revisidaareing, and next steps (Andrade

& Valtcheva, 2009; Brown & Harris, 2013). Yan and colleagues (2@kgtask and domain
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unspecificsurveymeasures dflong Kong secondary school studedslf-assessment actions
and intentionto selisses§ ound t hat partici pant s-@ssepsmenc ept i o
process weakly predicted their intention to-ss§ess, but not the actions they endorsed. This
finding further suggests that SSA that provides opportunities for students decide tesge
and improve will enhance their motivation to sa$isess. Further, a sense of control developed
through SSA will logically build their sense of control within a subject area, thereby improving
their motivation in that subject. However, the stapslants actively take to manage their
motivation and affect during SSA remain unclear and underexplored.

Feelings of anxiety at having to disclose SSA results to teachers or peers can influence
what students choose to share about their productegs®es, or abilities (Harris et al., 2009;
RaiderRoth, 2005). Moreover, students have perceived being made-tssels as oppressive,
a mechanism whereby teachers impose success criteria with which students may not agree
(Brown & Knight, 2004; Tan,2004. St udent s6é6 feelings of trust
and fairness in their classrooms thereby influence how they percehasseffsment. For
example, Andrade and Du (2007) found that participants reported feeling unmotivated to learn
t e a ¢ heessciteria through SSA when they did not trust their teacher. Similarly, Yan and
colleagues (2019) found that feelings of psychological safety were a significant predictor of both
the selfassessment actions and intention to-asfesdy surveyingHong Kong K12 students.
Thus, a key tension in SSA emerges wherein teachers need students to disclose their self
assessments to teachers so teachers can help them improve their SSA skills, yet this requirement
may present challenges for useful SSAthatonpre s st udent sé | earning wh
right (Andrade & Brown, 2016; Dunning et al., 2004). A classroom culture predicated on trust

and mastery goal orientations is necessary for students to engage in SSA that supports their
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learning if they areequired to disclose their sedssessments (Andrade & Brown, 2016;

Tierney, 2013). Issues of power and trust also add support to SSA approaches that involve
teachers and students-constructing success criteria (Taras, 2010). In any case, these findings
collectively suggest that students manage a range of feelings during SSA by carefully filtering
what they choose to disclose.

Sociocultural context can also shape what students feel is comfortable or appropriate to
say about themselves (Andrade & Brownl@) For instance, as modesty and collectivism are
valued in Confucian heritage societies (e.g., China, Singapore), students in these societies may
be inclined to underestimate their performance. In contrast, students in Western cultures that
value individualism and high selfonfidence (e.g., the United States) may feel motivated to
overestimate their performance.

Panadero et al. (2020) had middle and high school students think aloud while analyzing
and evaluating the quality of work they had complete8panish and mattrrom the think
aloud data, the researchers identified both strategies and criteria participants used to inform their
judgements about their workheir analysis revealdthat participants used intuition as a basis
for judging theirworkerossb ot h subjects. This finding suppo
finding that preservice teachers in Hong Kongported that thegeferred to their gut feelings
and physical sensations when making decisions about when work was ready to\Milimnit.
Panadero and coll eaguesdé (2020) findings were
(2017) were based on sestructured interview<ollectively, these studies suggest that
affective states shape how participants judgegtiadity of their workndicating that affective
states might shaghe control phase of theognitivearea. How students manage affectitages

(i.e., the control level of thaffect/motivatiorarea)was not explored in these two studies.
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Reaction and Reflection Self-regulated learners reflect on the influence of
affect/motivation on their perceived outcomes in a task. Teachers can use formative assessment
to provide students with opportunities grcces®n more consequential summative
assessments. Providing opportunities for success on assessment tasks has been shown to
empower students with positive affect, sefficacy, expectationsf success, and attributions
that they have control over outcomes when they engage in similar assessment tasks in the future.

Ross (2006) posits that, because it is inherently designed to help students more closely
align their work with desired outcomeasgular SSA provides students with frequent
opportunities to experience success. As such, students who engage in classroom SSA frequently
are more likely to attribute their performance to their understanding of success criteria and the
strategies they used integrate them. Such positive attributions will likely result in both greater
self-efficacy to selassess in the future (Panadero et al., 2017) as well as more proactive self
regulation approaches when engaged in future similar learning tasks (Zimameoi3).

Yanb £02) survey of the actions Master of Education students employed in each
phase of an assignmdotund that participants reported relatively greater use of SIF than other
selfassessmeimictionsafter receiving a final grade on thassignments. This finding suggests
that learners rely on affective reactions to inform reflections on the strengths and weaknesses of
their products and processes after they have received external feedback on their performance.
Empirical Research on Cogniive and Affective Processes of Students Engaged in SSA

Two key lines of empirical research shed light on how students think and feel while self
assessing and how their thoughts and feelings inform their SSA behavVioafist explored
the ways in which young learners formulated generalized judgements about themselves as

learners (e.g., | am good at reading). The second and more deviatepafdresearch explored
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the actions or practices learners employ when makisggjnents about the quality of their
work. However, these lines of research have both conceptualizeassesment as an internal
skill or trait, rather than a classroom process. Little is therefore known about how students think
or feel during authenticlassroom SSA, limiting understandings of how teachers can support
students during SSA. Additionally, similar methodological limitations found in both lines of
research hinder their capacity to infoauredible SSA facilitatiortheory.

Butler (2018) exanmed the internal processes of s@lfing by exploring how young
Englishlanguage learners in Japan rated themselves usinadocprotocols and Likert scales.
Participants completed two seHport questionnaires, rating themselves on the same skills (e.g.
reading) in each questionnaire. One questionnaire utilizedcaems( e . , Al can do t
cannoto) and the other was comprised of bipol
judgement s, e. g., A | canf ourmdar dittarcd nq waendteirsn |
instructonsdo Butl er interviewed each of the partici|
arrived at their ratings in each case. She found that students provided more justification for their
self-ratings usinghe Likert items than the calo items, suggesting that the Likert items elicited
deeper cognitive processes while the-darratings were based on heuristics. When rating
themselves on Likert scales, the students engaged in-atépuprocess: (1) integting
(sometimes misinterpreting) the question; (2) considering a hypothetical situation or a
remembered experience to inform their saling; (3) considering multiple experiences and
meaningful others (e.g., peers, parents) to set a reference pguddgement, and (4) making a
judgement on the scal e. Butler also found tha
had more to do with their sedfificacy and motivation to engage in the task described in the item

than a realistic understamgy of their own skills or knowledge. This significant finding further
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highlights the important role motivation and sefficacy play in cognitive processes students
adapt when engaged in SSA.

Whil e Butlerds (2018) f i nseliratirggsthere aresomeer i nt
key limitations to her study that hinder its capacity to inform practice. First, theatiatj task
Butler employed consisted of decontextualized, holistic judgements of personal abilities rather
than products or processesamthentic classroom environments. Participants were certainly not
engaged in the type of authentiassroonSSA that is likely to support students SRL
meaningfully in classrooms (Andrade & Brookhart, 2016; Boud & Brew, 1B8%yn & Harris,
2013;Panadero et al., 2014); therefore, this process is likely different from that of classroom
SSA. The lack of authenticity in the se#ting task may also have explained the finding that
environmental factors had relatively little ingtan students sethting processes, a finding that
goes against past literature (e.g., Andrade & Brown, 2016; Harris & Brown, 2013). Second,
Butler noted that the interview technique, which did not include a-limkd protocol, means
that recalled expences may not have represented reality. Third, as SSA is a culturally bound
process (Andrade & Brown, 2016; Kennedy, 2016; Yan & Brown, 2017), it is difficult to draw
implications for research and practice outside of the Japanese sociocultural andqmiégy.

Yan and colleagues developed a research base examining the practi@etsoasd
students undertake whimpleting assignment¥heir research is rooted in a theoretical model
of Hong Kong t e aregoreed selassessimend @tces €ran &Bmowni 2017).
Employing a phenomenological interview technique, they found that participants (n=17) engaged
in a cycle of seeking both external (e.g., peer) and internal (e.g., memories of similar tasks)
feedback to calibrate work and stragsgtowards conceptions of goals. They proposed a model

of three actions learners undertake whenasdessing: (1) determining success criteria, (2) self
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directed internal and external feedback seeking, and (3)edled€ting. Yan then used this model

to construct and psychometrically validate the 20 itemSs#essment Practices Scale (SaPS

20; Yan, 2018) and shortened SaB5(Yan, 2028). The four subscales of these surveys each

relate to a subprocesses wit hi)modalcSeHdireated 2 and

feedback seeking is divided into seeking external feedback from monitoring (SEFM), seeking

external feedback from inquiry (SEFI), and seeking internal feedback (SIF). SEFM refers to

actions in which learners seek feedback from ressuthat help them understand their

performance in relation to desired outcomes (e.g., past exams, rubrics). SEFI are actions that

involve seeking feedback on performance from others (e.g., peers, parents, teachers). SIF

describe students referring to einas, instincts or gut responses for guidance while completing

a task. Finally, relating to action 3, sedfflection (SR) actions describe judgements students

make about their products and processes as a result of feedback which they use to calibrate thei

perceptions of their current performance, desired outcomes, and future efforts to close the gap.
Surveyingthe selfassessment practices oflR students in Hong Kong, Yan and

colleagues (2019) found that intention to ssedfess and sedfficacy shaped how students

practiced selassessment. Further, several motivational faétatsitude, subjective norms,

perceived controllability, and sedffficacyi wer e si gni fi cant predictors

sefassess, reinforcing the centr albssassmmenée mot i v at

processes. Yan (20BPrecently used the Saf2® to charactéze selfassessment at each stage

of SRL and to investigate relationships between practices at different stages and achievement.

Surveying Master of Education students at three stages completing a course as$ignment

preparatory, performance, and appriais#an found that participants favored different self

assessment practices at each SRL phase, with SEFM in the performance phase emerging as the
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most significant predictor of achievement. Significantly, this research supports the theory that
learners engge in selfassessmeratctionsat each phase of SRL instead of just in the appraisal
phrase (e.g., Harris & Brown, 201Banadero & Alonsd apia, 2013Panadero et al., 2018).

Yan reported several important patterns. For example, participants who higatedng sei
assessment performed better on the task. Participants who favored SEFI in the performance
phase had lower achievement, perhaps a reflection of their lower confidence in their process and
understanding of the task requirements. However, siateipants received their final grade
beforecompleting the SaR30, selfassessment actions may have been shaped more by reactions
to the final grade than how they normally sadsess after completing a task. To illustrate,
achievement was found to begatively correlated to SR and SEFI in the appraisal phase,
suggesting that participants who achieved well spent little time reflecting on their emotional
response and future steps. This could be because, as they were satisfied with the grade, they did
notfeel the need to ruminate over their performance. | speculate thaadhdggving students

would likely be more invested in seifsessment when appraising their finished work before
submitting.

While the contributions of Yan and colleagabove are significant, there are five areas
which merit further research. First, as ssdessment is a culturally bound process, findings are
limited to the Hong Kong context (Yan, 2G2@020b;Yan & Brown, 2017). Second, the
theoretical model underpaimg this work is based on interviews with teacher candidates in the
resear cheirtledreat of sogial desirability influencing what they disclose about their
selfassessment processes was high (Yan & Brown, 2017). Additionally, the particigaats
enrolled in a classroom assessment concentration and were likely more exposed to theoretical

underpinnings of selassessment than both general populations and even teacher candidates
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outside of this focus. Research has suggested that studentsandudgloation are not

representative of the general population in terms of abilities (Henrich et al., 2010); it logically

follows that teacher candidates, particularly with additional interest and knowledge in

assessment, may genuinely experience or dtilepsrt more sophisticated or comprehensive

uses of selassessment. More importantly, SRL is a particularly important skill for students to

success in higher education because contextual factors demand highly independent learners

(Yan, 2®@0b. YanandBown é6s (2017) partici pandgglatedthan t her e
general K12 populations as those who lack SRL would not have made it to teacher candidacy.

The model may not be generalizable to students-i2 Kontexts, and there is thus an impdtu

examine sefassessment processes in generdPkeducational contexts (Ya al, 2019).

Given that SRL, and therefore sasessment, are essential skills for success in university and
environments beyond and lacking the supportdfZ(examining-1 2 st udent s& pr oc e
critical to ensuring they have these skills before leaving grade 12 (Andrade, 2010; Brown &

Harris, 2014; Nicol & Macfarlan®ick, 2006; Panadero et al., 2016).

Third, and more iIimportantl y, bsefuemresearath Br own
operationalize selissessment as a decontextualized set of actions (i.e., a trait) rather than a
classroom activity guided by educators to i mp
distinction that their research examirlespractices/actionstudents take while assessing their
own tasks as they work on them rather than the cognitive and affpatieesses i.e., the
thoughts and feelingsof students engaged in classroom SSA designed to improve their SRL.

To illustrate, actions in their sedfssessment practices construct refer to things students do
outside of classroom contexts (e.g., seeking feedbawkodnfrom a parent, completing past

papers to question their knowledge, appraising mastery by completing extra exercises). On the
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SaPS820, SR and SIF items do refer to internal practices; however, they are still decontextualized

and apply to processes stuntis engage in while completing generic assignments or studying

(e.g., AMy intuition tells me if |1 0&dm doing a
the way | 6m studying is helping me | earno, il
identify what | can da petdpr GemsetgquenedlyYyYaW,;

findings do not shed light on the ways in which students think and feel while engaged in
authentic classroom SSA,; rather, they examineasuions of seHasgessment students undertake
in any generic learning task or environment.

Last, the role of affect in sefssessment lacks granularity. The SIF subscale on the
SaPS20, consisting of four items, operationally defines internal actions that could be cedsider
related to affect: referring to instinct, emotions, or physical sensations whessedising work
or strategies (Yan, 2020Yan et al., 2019). However, as motivational factors like goal
orientation (McMillan & Hearn, 2008), motives for saésessingSedikis & Strube, 1995), self
efficacy judgements (Panadero et al., 2017), and feelings of trust (Andrade & Brown, 2016) are
theorized to play a seminal role in how students think whileassléssing, a more
comprehensive view of affect/motivation issled to adequately explain the mechanisms by
which selfassessment can improve learning.

Recently, Panadero and colleagues (2020) employed a novel appreaatytog SSA
practices with the aim of capturing these practices duringassissmenthey utilized think
aloud protocols and video recordings to examine the strategies and criteria high school students
(n=64)appliedwhen seHassessingeir workin two subject domainsnath and Spanish.

Further, they examined relationships betweenastessment practices and age, gender, domain,

and the presence and absence of teacher feedback. In an uncounterbalancednvdipants
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design, participants completed a task in their respective subject class and submitted their work to
their teacherThe Spanish task was completed before the mathtask at er , st udent so
returned to them and they engaged in a video recorded think aloud wherein they described the
quality of their work and explained their evaluations. Students thought alouejost b
receiving the teachés feedback and again afrexceiving teacher feedback within the same 10
minute sessianThe authors transcribed the think alouds and inductively coded them to create an
inventory of strategies and criteria across both subjStiategies referred to different actions
students took to inform judgements of their work (e.greeel the question or prompt, interpret
the teacher feedback, review the math signs); criteria referred to the standards students described
as guiding theijudgements (e.g., intuition, teacher criteria they remembered related to the task,
spelling, without <c¢clear criteria). The author
expressions to interpret their emotional processes duringssdssent; however, challenges
related to interpreting the facial expressions rendered their measurements weak and they chose
not to report on those findings.

After creating an inventory of strategies and criteria across the two domains, the
researchers examidéhe relationships between these-ssifessment practices and domain, age,
gender, and feedback. While the authors reported several statistically significant relationships
between selhssessment practices and gender and age, one relevant findingtwsasitats
employed fewer and different selfsessment strateg@fterr e cei vi ng t he teacher
their work. The authors concluded that providing teacher feedback quickly after a task may
truncate productive sedssessment processes as students defer to teacher feedback rather than
engaging in deep reflection d¢fdir performance. They suggest giving students an opportunity to

self-assess their work before providing teacher feedback to enable them to practice self
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assessment strategies. That students engage in fewassesisment strategies after feedback has
beem given in a task supp o b)fisingthatsteaderdscseemedttoir on o n
disengage from assessing their own work after receiving a grade from the teacher, especially if
they achieved a high grade. Another important finding from Panadetoac ol | eagues 6 ( 2
study was that different sedfissessment strategies and criteria emerged in the two different
subjects. Some strategies appeared in both subjects (egadréhe response to the taskread
the question, read and process thelieell received), but many strategies emerged that were
specific to Spanish (e.g., compare the question/task to the response, think of different responses,
activate memory of similar tasks) and math (e.g., replace #naluate the procedure followed,
review the signs). Similarly, while there was some overlap, there were also several differences in
the criteria students used to evaluate their performance across the two subjects. For example,
students considered their application of rules in both subjedtenty based their evaluations on
their seltefficacy in math and unsurprisingly only considered spelling in Spanish. Overall,
students activated a richer variety of criteria in math than in Spanish. The authors concluded that
self-assessment strategiee different across subject domains and that educators need to help
students develop both general ssdsessment strategies as well as sulsjgatific ones.
However, these findings should be interpreted with consideration of practice effect threats
presat i n t he r epartgcgants tesign svidich thiey rebogmnize was not
counterbalanced and to which they are particularly susceptible.

Panadero and coll eagues6 (2020) study repr
their findings face mangf the significant constraints of the empirical research explored above.
By collecting data on the ways in which students formulate judgements about their own work

while students were engaged in the process, their think aloud profmawdd the possibii of
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collecting volatile data from the thinking process that would be lost in retrospective measures
(Winne et al., 2019)Their study thereby provided a relatively figeained list of strategies and
criteria participants used toake judgements about their work before and after reading teacher
feedbackThey also focused their study on alR populationHowever,four limitations of this
research need to be addressed to support a theory of SSA processes that can inform effective
SSA implementation in the classroom. First, witbkgta were collected in real time, they are still
taskunspecific. Participants were asked to simply think out loud when reviewing work they had
previously completedhey were not engaged in an SSA activitiius, the findings, like those

of Yan and colleagues (e.¢.an, 2020bjyan & Brown, 2017) relate more to how students make
internal judgements of their work than the cognitive affelctive processes at play during a
classroom SSA activity. Moreovetuslents were removed from their classrooms individually to
complete the think alouds with researchers and video recording device® peéfsetively
diminishing the ecological validity of their fiimalgys.

Secondf he aut hor s 6 igoaltaticetdatarneerely ideatlfigd sind sallied f
strategies and criterid hey did not assemble a model or frameworkepresent a temporal SSA
process. Instead of unpacking SSA processes, their study was more concerned with identifying
strategies and critia and identifyingassociations with these and other variables (e.g., age,
subject, before or after feedbacWhile these associations offer valuable insights, they do little
to support teachers in effectively and systematically support studeing &$A activites.

Third, the authorsdé attempts to capture
expressions proved unsuccessful wtterse data were difficult to interpret. Thttse critical
affective processes of SSA remain uncleayileg teachers with little guidance feupporting

students in managing affect and motivation during SSA.
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Fourth, the authorsonclude that teachers may need to support $effassessment
strategies related tspecific subject and genesallfassessment strategid$eir study
primarily dealt with the formehowever,some insights into the latter were apparent in the
strategies that overlapped the two subject areas (ergadag the question)To inform a theory
of SSAcognition an a prioritheory of cognition should be used to interpret SSA procgsses
otherwise, exploratory inductive analysévealssubjectspecific strategies (e.geplace the)
rather than cognitiarAs | have argued earlier, | contend that investigating SRL processes of
students engaged in SSAIl support atheory of cognition underpinning SSAseful for
supporting SSA processes across domains

Empirical research has illuminated how learners raliomaelfratings (Butler, 2018)
andthe ways learners form judgements about their own work outside of an SSA activity
(Panadero et al., 2029an, 20182020, Yan & Brown, 2017; Yan et al., 2019). However, the
cognitive and affective mechanismsstiidents engaged in SSA, particularly those 4h
contexts (Yan et al., 2019), during classrd®8A activitiesemain unclear. What is missing is
empirical research that uncovers interactions in how students think amehfiebngaged in
classroom SSAhatactivatesstudentd SRL processes. | contend that a more fruitful line of
inquiry would examine the cognitive and affective/motivational mechanisms of students as they
work through a evidencenformed classroor8SAactivity as a way forward in facilitating a
theory of SSA implementation for-K2 students. Examining these mechanisms whereby SSA
improves learning can illuminate how SSAtee gul at es studentsod | earnir
in this caregulation process, and waiypswhich educators can use SSA to support students in

becoming better setegulators.
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Measuring Learning Processes
Winne et al. (2019) define a learning process as motivated cognitive operations learners
apply to progress towards a goal. Claser@ssessments are typically characterized as a learning
event, or process, that unfolds over timespecially when interpreted in the context of a phase
model of SRL (Andrade & Brookhart, 2019). Win
processof SSA hat meets Brown and Harrisodo (2013) cri
processes. Winne and colleagues (2019) argue that measuring learning processes is challenging
because key data from learning processes exist only for short instances within le@cesggs.
The authors call this volatile dataeexamples include thoughts, eye movements, feelings, and
actions. Such cognitive and affective operations vary rapidly and are often subconscious or
i mmedi ately forgotten byetdhipeddaosmetrholdidgRtad n( |
Volatile data pose clear challenges for valid, comprehensive measurement of learning
processes. While convenient and common;regbrt methods (e.g., surveys, interviews, think
aloud protocols) have wetlocumented limitatios (Winne, 20172018, 2018, 202Q Yanet al.,
2019. Surveys allow for large sample sizes, but they are particularly limited in their capacity to
capture volatile data from learning processes because participants are not surveyed during
learningprocesses. Retrospective, decontextualized (i.e., offline) interviews and surveys have
been found to elicit responses that are distortions of reality (Schellings et al., 2013). Volatile data
can only be collecteduring the learning processe., using oline measures. Thinkloud
protocols and or eywracking can capture some volatile data, but they limit the samplarsize
require training participantdlore importantly these methodsay interfere withor affectthe
learning processiinne, 2018201%; Winne et al., 2019). Winne (2017) advocates for

leveraging big data to progress the learning science.
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To address these barrieresearcherbave developed and validated learning analytic
softwares to collectrace data(e.g., Veenman, 200Winne et al., 2019)Traces are motivated
user actions that support strong inferences about cognition, affect, and motiVetmandata can
be analyzed qualitatively (i.e., absent or present) and/or quantitatively (e.g., graph theoretic
statistics) to miee inferences about cognitive processes based on SRL niBd&snne,
personal communication, November 29, 20D8)ect traces of cognitive processes, trace data
are more dependable than proxy moderator variables typically examined in research oaofeffects
learning interventions, which tend to be distal anyway (Cleary et al., 2021; Winne et al., 2019).
Further, traces enable analyseextiremely high volumes of datend thisenables a much larger
sample size than other methods, like-aaeking, interviews or thirdaloud techniques (Winne,
2017).When SSA is studied as a learning activity, trace data provide a unique opportunity to
ambiently capture volatile SRL processes as theymio the task and without the inherent
issues of selfeports ofcognitiveprocesses (Schellings et al., 201Bjace data have been used
to study and generate profiles of learner cognition in a range of activiaesvin et al., 2007;
Malmberg et al.2010; Nesbit et al., 2006; Perry et al., 2000nne et al.1994). These studies
highlight that trace data provide more coneland granulannderstandings @RL than self
report data alonedallan & Cleary, 2018Yeenman, 200AVinne, 2018, 2019aVinne et al
2019. For exampleBeheshitha et al. (28) used trace data to examine the relationship between
st ud e nrepsrtied aptéuldes and their SRL proces€esmcludingthat traces provided more
information rel ated t o-repodsithisreseargaadadisup@orfar ogni t i o
t r a c e valdeairt capbusng data that seéfport methods canndturther, given the capacity of
trace data to inform profilesf each participantsd cognitive an

learning activity (Hadwin et al., 2007), they are capable of supporting research that analyzes data

47



at the participant levddefore aggregating up requisite of research tletpports learning and
learning science (Winne et al., 1994).
Literature Summary

Given thewide range of conceptions sélf-assessmermxist in the literaturgt is critical
to pin down a clear definition of how SSA is conceptualized in this s@ihadly, seH
assessment has been characterized@snaationalunderlying SRL subprocess and as a
classroom assessment activityat, when practiced consistently, buttressesititerlyingSRL
subprocesgPanadero & Alonsdapia, 2013)In order to support teachers and students in
developing the foundational SRL processes that support effective learning, my studg éocuse
the comeption of SSAas a classroom asssment activity a critical mechanism whereby
teachers make SRL subprocesses explicit for students (Nicol & Mactieke2006).
Moreover, a wide variety of activiti@gsranging from simple selfatings to deep systematic
approaches have been called SSA the literaturg Andrade, 2019Panadero et al., 2016).
Research points tdassroom SSA tasks that scaffold SRL processes and thus operate during
worksin-pr ogress as the conception most suitable
2019; Brown & Harris, 2013). carry forward Andradeds (2019)
explicitly involves students applying their s@lésessments by revisittgeir work. | studed SSA
processes of a specific, evidence informed SSA activity that involves students producing a draft
of work, evaluating their work against an analytic rubric and estitrg exemplars, self
generatig feedback andrevisng theirwork (Andrade, 2019; Brown & Harris, 2013; Lin
Siegler et al., 2015).

To enable teachers to support student learning through SSA, the cognitive and affective

processes of studergagaged in SSA activities must be unpacked (Andrade, 2019).
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Significantly, theory and researoblated tahow students think and feel during SSA is largely
based on a decontextualized skifised view of SSA, similar to SRL, rather than on authentic
classbom practices reflective of a suite of teacfaamilitated processes designed to deeply
engage students in SRL processesther words, the discourse has largely treated SSA as a trait
rather than a statehave not found any research that has studiedvays in which students
think and feel during a classroom SSA activite.( SSA as a statahpstead, research has
attempted to examine tipeactices students deplty formulate judgements about the quality of
their work in generali(e., SSA as a trait)f teachers in K12 contexts are to use SSA to help
students achieve independence and autonomy to reach their learning goals, research must shift
focus from explorindiow students form judgements about themselves in general to how
studentsdé6 thought s an djudfemenisiamd gubsequent revisiancré t o
learning, and next stepghile they are engaged in authentic, classroom SSA activities. My
reseach aims to capture the cognitive and affective procesfsasidents engaged in SSA as a
state.

To study the cognitive and affective processes of students in a state of SSA, data must be
collectedwhile students are engaged in an SSA actiHiywever,as related scholarshipas
generally conceptualized SSA as a fixed trait that does not shift across SSA activity type or
subject studies haveollected data on SSA without engaging participants in any type of SSA
activity (e.g.,Butler, 2018; Sargeant et al., 2010; Yan, 2020im & Brown, 2017. Instead,
empirical research related to SSA processes has relied almost exclusively on decontextualized
selfreport measures.e., surveysand interviews witldomain and taskunspecificitems.Data
from these studies were not collected during an SSA agtiwityeven following an SSA

activity. None of the selfeport measures askpdrticipants asked to recall an SSA activity
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when selfreporting.Problematically, dmain andtaskunspecific selreports have been shown
to bear little resemblance to participantso
(Schellings et al., 2013; Veenman, 2007yless participants have perfect memories,
retrospective selfepors are incapable of capturing volatile data, i.e., thoughts or feelings which
are forgotten almost immediately after they océiinhe, 2020Winne et al., 2019).
Furthermore, given the vast diversity of activities called SSA across subjects (Andrade, 2019;
Brown & Harris, 2013; Panadero et al., 2016), it is unlikely that participants in the discussed
research were conceptualizing saisessment the same way when responding to generic survey
and interview items (Winne, 2020), making generalized claims a@thdssessment processes
meaninglessPanadero et al. (2020) was the only study | know of to collect data while students
engaged in a process; however, as discussed earlier, their participants engaged in think alouds
while merely reflecting on the qualibf their work rather than engaging in an authentic SSA
activity. Among other limitations discussed, the lack of an authentic classroom activity SSA in
Panadero and coll eagues6 (2020) study means
researchs implausiblebecause their study characterizes SSA as an internal activity rather than a
classroomearning eventlLike all classroom assessment activities, SSA activities are learning
events or process#sat unfold over a period of time.g., a lessorAndrade & Brookhart, 2019
Winne et al., 2010 Therefore, drawing from scholarship of measuring learning events (e
Cleary, 2011; Hadwin et al., 200W®/inne et al., 2019), | employed a rhetlology capable of
capturing highly volatile evidence of SSA cognition and affect while participants were engaged
in an authentic, evidence informed SSA activity.

Credi ble theories of SSA processes must

SSA activitiegrather than selfeport dataAll known research related to SSA processes has been
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based on selfeport dataAs discussed earlierel-report data havbeenconsistently found to
be unreflective of participantsd observed SRL
(Veenman, 2007; Winne, 2017, 2018, 2019a; Yan et al., 2D18jussing predictors of self
assessment intention and practices, Yan afldagues (2019oncluded hat Af ut ur e r e s
should employ innovative methods (e.qg., digital traces, eye tracking, etc.) to minimize the
limitations associated withself e p or t d My r@search pddressttis)call by drawing
primarily on digtal trace dataBehavioural taces are gearned motivatedactions during a
learning event that supportaihg inferences about their aogion andaffect/motivation(Winne
et al., 2019). Trace data have been shown to cafleot comprehensive and veridical data on
SRL and studying behaviourBéheshitha et al., 201&allan & Cleary, 2018; Hadwin et al.,
2007). Trace data must be interpreted within toatext ofthd ear ner 6 s behavi our s
al., 2019); therefore, | dwon sessiorfi.e., screenj ecor di ngs of-bapedr t i ci pani
actions during an SSA activit§gession recordingsnabled an unparalleled understanding of the
contextuponwhichd support strong inferences about par
affect/motivationThus, my findingswvere based n st udent sé actual behavi
authentic classroom SSA activity to construct an understanding of their SSA processes of
sufficient granularity to inform learning.

SSA processes are shaped by the social conditions of every classroom (Andrade &
Brown, 2016) therefore, it is critical that SSA processes are interpreted with full consideration
of the classroom learning culture. Previous aesle related to SSA processes has detected that
social dynamics shape how people formulate judgements of thassad their skills (Butler,
2018; Sargeant et al., 201®)y thesis builds on the premise that SSA processes vary across

classroom assessment cultures (Allal, 2016; Andrade & Brown, 20it6hat a clear and
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detailed understanding of a classrocomtest must be understood to frarfiedings related to
SSA processes.urther, my study collected trace data unobtrusively while participants
completed an SSA activity in an authentic classroom environmermwitimd a lesson that
integrated into their regular curriculum. The authenticity ofatigvity and the environment
ensured a high level of ecological validiiy thesis situates SSA processes within the
classroom context by employing a multimethod casdysThe use of a case study and ensured
findings were framed within the context of a detailed case history (Privitera & Ahegizell,
2018).Perhaps more importantly, data were analyzed at the participanbé&eed aggregating
upinordertosuppar partici pant so | e @uspmyrstigdy énWioyedhae et al
collectivecase studyo enablecomparisons across cases that were bound by a similar classroom
context and teachémethods are detailed in chaptgr 3

SSA research must shiicus to k12 contexts to prepare students with critical SRL
skills needed to thrive in school and beyond (Bourke, 2016; Brown & Harris, 2014; OECD,
2018) However, research related to SSA processasfocused on higher education contexts,
specifically within teacher education or medical education, with few exceptions (specifically,
Panadero et al., 2020; Yan et al., 2019). Thus, current understandings apply to populations who
likely have well developed SRL skills, raising questions abowt teachers can support students
in K-12 so they have equal opportunity to build necessary SRL skills for success beyond school.
| begin to address this gap by focusing my study on Year 12 studsn&SA activities
(Andrade, 2019) and procesgPsinaderet al., 2020) shift across subject domaarg] given
the importance of SSA in learning to write effectively (Graham & Harris, 20dg)esearc
focusedon SSAIn an English claswith participants engaged in sel§sessing and revising their

analytical witing.
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SRL theories are best placed to provide theoretical foundations for the cognitive and
affectiveprocessesf students engaged in SSA for two reasons. First, contemporary
constructivist understandings of how students learn view teaching in general and classroom
assessment in particular as providing resources, contexts, opportunities, and guidance for
studentso manage their own learning (e.gllal, 2011; Andrade & Brookhart, 2019; Butler &
Wi nne, 1995). Second, as a deetphleyorrye sée aRLh e d
encompasses core elements of most other learning theories (Andrade, 2013 dinigst to
previous research (e.g., Panadero et al., 2020), | posg8#atognition and affect is most
productively understood from a SRL perspective. Due to its inclusion of both SRL phases and
areas, Andrade and Br ook hasmeitas cgegulatio®gnableo del o
examining cognitive and affective mechanisms of SSA with unprecedented granularity and
comprehensivenesk this study, | haveynthesize®&SA literature that offers insights into SSA
cogntion and affect withilAndrade and r o0 o k h a r t ddal to suBstaitiatg a teoretical
framewor k to suppor tSRL prdcesseeduring SSBasdiloruthie st udent
literature, | posit that the framework presented in Figure 1 (above) pravictesprehensive
foundation for examining SSéognitionand affect with unprecedented granularity.

Further, the theoretical framework used in this study supgerpiricalfindings of
sufficient granularity to inform a SSA facilitation theory. Previousasuregxploring how
learners formulate judgements about their work and skilte balyyieldedcrude
understandings of these processes which are too generalized to stygemts during SSA
(Sargeant et al., 2010; Yan & Brown, 201¥Yan concluded his analysis selésessment actions
students empl oy at each ph adydthemicroanechansmsaof gn me n

interaction between setfissessment and SRL phases is uncovered, can appropriate instruction
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and intervention programmes be designed to promote productivee sef e s s ment and
(2020b,p. 236). Finegrained data collected during a defined SSA activity are needed to unpack
these micro mechanisms of interactigvhile Panadero and colleagues (2020) identified a
granular list of strategies amdteria participants used to judge the qualityheir work, their

think aloud protocol merely enabled a list of these strategnekheir frequencies rather than a
under st andi n gSApfocegseshila nost Ipaanmg amalytics are incapable of
collecting fine grained trace data (Win2817) my study employed session recordings to
generate trace data of unprecedented granul®éyponding to the fundamental calls outlined in
this literature reviewvithin a Year 12 English classroom contaxty research utilized learning
analytics to collect and analyze digital log file traces of-fir@ined SRL operations collected
while students engaged in SSA of their analytical writing. Learning analytics collected data
ambiently (i.e., without interrupting the learning process) arahiauthentic classroom equipped

with computers, unlike eygacking or think aloud protocols.
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Chapter 3

Methods

A multimethod collective case study methodology (Privitera & Ahlgibeizell, 2018)
was employed tanalyze traces (Winne et al., 2019)toé cognitive and affective processes of
one Year 12 class engaged mauthentic, evidenebased SSA activityThefollowing research
guestions were addressed:
1. What are the cognitive processes of Year 12 students as thagsedfs their analytical
writing?
2. What are the affective processes of Year 12 students as thegsetfs their analytical
writing?
In this chagper, | will report on thenethodologydata collectionand analysis methods
used to address the research questions of this.Study; 1outline themethodologylIn the
following section, | detaithe recruitment procedures and ethics clearance. | then write about the
data collection method# this section, | describe the process of collaborating with and
interviewing the teacher, the study instrumeamniy the data collection procedut@st, | explain
the data analyses and how these analyses address the two research questions.
Study Design: A Multimethod Collective Case Study
| employed amultimethodcollective case studynethodology Privitera & Ahlgrim:
Delzell, 2018 to examine the cognitive and affective processes of students engaged in
researchinformedSSAactivity. A clear strength of case studies is their capacity to contextualize
data.In a case study, the boundaries of the case arecitlypllefined by the researcher, enabling

a clear understanding of the context or contexts to which the findings may Amalse can be
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bound by an individual, a group, or an event (Privitera & Ahl¢gDelzell, 2018), such as a
learning activity.Case sidies tend to employ a variety of methodologies and triangulation of
datg combined with clearly defined case boundaries, case studiegfective designs for
unpachkng the complexities of a cas€ase studies feature a case history, a detailed deswripti
of thebackground of thgroup observedVhen they include detailedcase histoy, case studies
support a critical approach to theory developmenttearsferability of findings to similar
contexts (Eisenhart, 2009; Flyvbjerb, 2006; Tierney, 20&#)en that the sociocultural
dynamics within a classroom shap@w students perceive and engage in SSA (Andrade &
Brown, 2016)a case studgnabled me to &me findings within the context of tiparticipating
class

A collective case study Acompares the indi
comparing behavior al symptoms expressed by th
(Privitera & Ahlgrim-Delzell, 2018, p. 320). Collective case studies have the capacity to support
comparisons between individual students (i.e., cases) boundhayed teacher and classroom
environmentln this way employing a collective case studgables researcigetoanalyz data
at the participant level before aggregating up and making comparisons across participants (i.e.,
cases)The collective case study desigan ultimatelyproduce highly rich analyses thain
generatdeedback for each participant within the stuliythe context of my study, the students
in the participating class were the individual cases bound by the learning culture within their
classroom.

To investigate studer@isognitive and affective processadisring SSAmy collective case
studyanalyzed log file trace data collected frome class of senior high school studexgshey

compleeda lesson based on a SSA activitgonductedoth qualitative and quantitative
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analyses on thi#gacedag to interpret the nature and depth of participants cognitive and affective
processesSpecifically,quantitative analysis includdrequency counts of cognitive and
affective operations angraph theoretic statistics to examine patterns in topsgations.
Qualitative analysigonsistedf a) content analysis afdach participaits wr i t i ng and no
during the SSA activitywhich elucidated he dept h of studeandB)6 use o
thematic analysis ofriting acrosarticipants and qualitative surveysdl recruitmentdata
collection and collaboration procedures were conducted remotely using Microsoft Teams,
phone, and email.
Recruitment and Participants
| employed a convenience sampling strategy to recruisen®rhigh school class and
their teacher to participate in this stutlythis strategyl contacedhigh schoolgrades 912)
administrators via phone and emaiéxplairedthe purpose and procedures of the staiig
emphasied thebenefits for teachers and studemsnefits br the teachers includdd) learring
about and participatg in an effective approach to SSA backed by reseayading the
opportunity to coll aborate with me in ¢tail ori
recenng profilesof t heir studentsdé thinking sappalt feel i n
st ude n precésseS8nf BRLBased on the literaturpptential benefits for students
included increased achievement, sefficacy, motivation, and understanding of success criteria
in analytical witing (Andrade, 2019)l also offered tgrovide students with individualized
feedback on their SSA thinking and feeling processes and steps thekean become more
effective seassessor®©nce | had secureatiministrator suppart approackdsecondary
school English teachers in their school via email and/or phone to explain the study purpose

design, and potential benefi/hen introducing the studyemphasized that weould
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collaborateto ensure the SSA task and data collection atigvith their curriculuml then
arranged with the teacher to visit their class remotelyirantk students participateytbriefly
introducing the study, its purpose, and the potential benefits for those involved.

Through this process, | recruited one Year 12 English Literature class (n=16) in the
UnitedKingdom (UK) and their teachdrrecruited within this UK schodbr two reasons. First,
| had recently worked in this school for five years as an English teasbaning that | had a
good understanding dfie context at the school and jurisdictional levelsad experience
wor ki ng i n -stakes testing oudurel{Stofpart, 2008) Hmelassessment miero
cultures (Allal, 2016) in the school. My experierarel deep personal understanding of the case
would help me interpret and contextualize findings frora¢hsestudy. Second, | had
professional connections within the schdsiven the challenges of recruiting participants in
secondary schools during tR®©VID-19 pandemic, these professional connections provided a
rare oppanity to study SSA processesdrsecondary school populatiddonducting this
research with secondary school student participants was critical given that SSA processes are
important efore students leave secondary school (Brown & Harris, 2014) anthénats a
paucity of SSA research in-kK2 populations (Yan et al., 2019).the UK, students in Year 12
are 1617 yearld, about the same age as students in grade 11 in C&tadients inYear 12
are no longer required to take English, so the participating students in this study had elected to
take this English Literature coursgtudents in this class were all preparing for their English
LiteratureAdvanced Level Qualifications, also knownAasevek. A levelexamsaregenerally
sat at the end of Year 1Bhese exams are higiakes examBecauss t udent s6 resul t s
level exams across a variety of subjects are the priseegtion mechams for admission to

university programs (Universities and Colleges Admissions Service, ZD2dnefore, all the
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students in this class likely aspire to enroll in a university program that requires a specific
minimum resui on the English Literature A level exaffenstudents in the participating class
werewomen five weremen, and onevasgenderfluid and noibinary.More details about the
participating class are provided in the case histeeg Results)
Consent Procedures and Ethics Protocols

The teacher provided consent to participate in the study by reading and signing a
combinedLetter of Information and ConseRbrm(LOI/CF) in a secure OneDrive for Business
folder. Student participants were also provided wittbenbined LOI/CRailored to their role in
the study andccessible in a secure OneDrive for Business Fdttlarever, a the students
would be engaging in the study procedure as part of their regular curriculuin ey
Procedures below), apassiveconsent methodas employed whereby students could email me
or the participating teacher to withdraw their data from the silidgpassiveconsent procedure
ensured that all students could participate in the study lédssaribed belowgven if they di
not want thei data to be included in the reseandlone of the students in the class optedadut
the studyAll data from the study and pilot study are stored on secure encrypted servers at
Queends Uni vwereanonymnous aAdlidentifthlaetoaly by a randoed sixdigit
codeused for linking data from different sourc€ode files that link study codes and
pseudonyms to real names were stored on sepsateedrives from the dataAll data were
only accessibléo the researcheEthics approval for all recruitment and data collection
procedures was granted by the QuedGR&B)pricftni ver s
to recruitmentind data collectiarAdditionally, the participating school administrators provided
ethics ckarance for the research to be conducted in their schioele are no school boards in

the UK; schools theselves have the autonomy to approve research conducted within their
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institutionsas long ashe research has clearance froomaversity research ethics boaBkee
AppendixB for the GREB clearance letter and LOI/CF forms.
Data Collection

This study employed theeverad at a col | ecti on strategies
cognitive and affective processes during SBifst, a semistructured interview was conducted
with the teacher to collect qualitative data to inform the case history. Sefigial, traces of
participaings t u d 8RL bperations were captured in the form of session recordfribsir
web-based actions during SSKeystroke logs were also recorded during the SSA activity to
provide qualitative insights related to trac8econd, heatmap dataecollected to map
participatings t u d iataractods with the study seurcedi.e., rubricand exemplarsjuring

the study lessarFourth,demographic data to further inform the case history and qualitative data

on participants6é perceptions of t heidasuneepgni t i

taken immediately after the SSA activity. Data collection strategies are deteilad section.
Collaboration Sessiorwith Participating Teacher

Before collecting data,dollaborate with the participatingteacheusing Microsoft
Teamsto discuss how the study will be implementédirst explairedthe SSAactivity
(described belowand how it satisfies the evidenbased principles of effective SSHext, |
workedwith the teacher to identiffour specificsuccess criterikom therelevant A level
English literature curriculurthattheteacher f# their studentsvere struggling to demonstrate in
their analytical writingThe teacher identified four criteria he wanted the studerdsrtenstrate
within the lesson: a) language and imagery analysis; b) context linksksand interpretations;
andd) exploring symbolism and motif$he identified criteria are called Assessment Objectives

(AOs) by the exam board and the students have been taught thesehaCasterAO in
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particular was requested as a focus for the lesson; the teacher identified that the students were
consistentlystruggling to demonstrate this criteridrhesesuccess criteriavould form the
learning goals of the SSA taakd be integrated into tmebric. Additionally, wechosean
appropriatditerary textand writing prompt on which to base an analytical writing (ask, the
pre-writing) considering level of challengthes t u d e n t adtherYeae X2 &€nglish
Literature curriculumThe teacher wanted the topic of the study lesson to be about the poem
ANon sum qualis eram bonae s uThestuéegtsivereCy nar aeo
required to know this poem by their exam board. They had been learning the poem in recent
weeks but hadot had the opportunity to try an exam style question relatedvteiagreed that
| would produce the rubric and exemplars
Last, | showed the teacher are x i t | dasignedb @apture further data dheir
student s6 8nfth characteze ey cergextual featuSese AppendiA for the
complete exit card survep routineatthe endoma ny t e a ¢ hexitcards ploveds s o n s ,
students with an opportunity to summarize or demonstrate their leatrimgend of théesson
Teachers may use different language to name a similar practice, sodcdtiaptame of the exit
card to the | anguage the teacher slbetedhardent s a
indicated that the studerntketasne vsoed tthaongmrml
accordingly.During my collaboration with the teachégskedthe teacher to assess the exit
ticketitems to generate face validity evideras® inform necessary revisiofesg., language is
clear andunderstandable for students in their cla$hp teacher stated that the items suited their

purposes and that the students would interpret the language as intended.
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Instruments

Lesson websiteAll resources ér aSSA-based lesson were uploaded twebpage so
that student s o -assessmentnask cduldbe recgrdet Wwithin ag authéntic
classroom context coded a simple HTML page and registereddbmain naméttps://€If-

assessmentstudy.ca/Resources.tdrhiost this webpag&his simple webpage contained all the

resources for the lesson on one psgé¢hat students did not need to change pages within the
lesson. The webpag®uld be accessed on common web browsegs, (@oogle Chrome,
Internet Explorer)See Figurd for selected screenshots of the stwabpageor click the link
to view the entire page.

The first element the webpage contained was the writing prompt quésigome 2) The
guestion was chosen by the teaclrad decided during our collaboration session. An A level
styleexamitemfqte question was about the poem ANon su
Cynaraeo by Edward Dowson, a poanayzetintreitrA t he st
Level examination. The writing prompt question was stated as follows: Examine the view that
Ernest Dowson presents the speaker in this poem as having an obsessive attitud&é¢e love.

Figure 2 for the complete writing prompt and tekthe poem.
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Figure 2

Screenshot of WritingrBmptand Poem

Non sum qualis eram bonae sub regno Cynarae

Study Code | |

Activity 1 - First Response

Examine the view that Ernest Dowson presents the speaker in this poem as having an obsessive attitude to love.
Think about:

- The characteristics of love

- The representation of the people involved

- The feelings of the speaker

- The imagery and language used

- The way the structure and form reflect this

63



Non sum qualis eram bonae sub regno Cynarae

Ernest Dowson, 1867-1900

Last night, ah, yesternight, betwixt her lips and mine
There fell thy shadow, Cynara! Thy breath was shed
Upon my soul between the kisses and the wine;

And I was desolate and sick of an old passion,

Yea, I was desolate and bowed my head:

I have been faithful to thee, Cynara! in my fashion.

All night upon mine heart I felt her warm heart beat,
Night-long within mine arms in love and sleep she lay;
Surely the kisses of her bought red mouth were sweet;
But I was desolate and sick of an old passion,

When I awoke and found the dawn was grey:

I have been faithful to thee, Cynara! in my fashion.
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I have forgot much, Cynara! Gone with the wind,
Flung roses, roses riotously with the throng,
Dancing, to put thy pale, lost lilies out of mind;
But I was desolate and sick of an old passion,
Yea, all the time, because the dance was long:

I have been faithful to thee, Cynara! in my fashion.

I cried for madder music and for stronger wine,
But when the feast is finished and the lamps expire,
Then falls thy shadow, Cynara! The night is thine;
And I am desolate and sick of an old passion,

Yea, hungry for the lips of my desire:

I have been faithful to thee, Cynara! in my fashion.

The second element of the webpage was theasséissment resources: an analytical
rubric with graduated success criteria and two exemplars of contrasting qaditytical
rubrics with graduated success criteria have been shown to support studertasaesaling
their own work Andrade & Boulay, 2003; Andrade et al., 2009; Fadtiad.e2014. Further,
providing exemplar responses to students helps clsuifgess criteria, which are often abstract,
by providing concrete examples of how success criteria can be demon@tnat8eegler et al.,
2015) Based ora quasiexperiment exaining theuse of exemplar responsesS8A in grade 6
writing contextsLin-Siegler and colleagu€2015)concluded thaproviding exemplars of

contrasting quality were associated with
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strong exemplar alone. Tlaethorsspeculated thatontrasting exemplars helped students
conceptualize different levels of quality thahdae achieved within each success critdria.
prepared the exemplar responses myself and shared them with the participating teacher for
feedback before data collectid®ee Figure 3 for the complete rubric and exemplars.

Figure 3

Screenshot of theuRric and Exemplars

Rubric

Good Excellent Outstanding
Langu.:]ge and imagery You pva.dc a general effect of language choices (e.g., x You clearly explain the effect of language and imagery choices. ~ You explore the specific effects of language and structure choices.
analysis shows he is obsessed

You make general links to context that may not be related to You make specific links to the author’s life that are somewhat

Context links You explore relevant links to the context throughout your analysis.

the question. related to the question.
Links and interpretations  You provide one supported interpretation. You briefly introduce multiple interpretations. You evaluate the text by exploring several well-supported interpretations.
Exp.lurmg symbolism of You attempt to identify symbols or motifs correctly, You identify symbols or motifs and state why the author used You .denufy key syr.nhuls or motifs and explore how the author has used them in
motifs them. relation to the question.

Exemplar Responses to a Similar Question
Exemplar 1

Dowson presents the speaker as having an obsessive attitude to love from the first line of the poem: “Last night, ah, yesternight, betwixt her lips and mine There fell thy shadow, Cynara!” On the surface, this shows that the speaker was
only thinking only of Cynara when he was with a prostitute the previous night. However, on a deeper level, the speaker implies that he was not just thinking of Cynara but actually imagining kissing her, suggesting a strong obsession with
Cynara. The symbolism of the name “Cynara”, which comes from the Greek word for “artichoke”, evokes the image of a heart trapped in a crown of thorny leaves. Dowson could have used this symbolism to represent that the speaker,
despite his efforts, will never be able to win Cynara’s love. Artichokes have thorny leaves which could further highlight the pain that the speaker’s unrequited love has caused him. The obsessive view of love that Dowson creates might
reflect his own experiences with love. Dowson was known to have an unrequited love that inspired many of his poems.

The speaker’s obsession is reinforced throughout the poem when the speaker repeatedly states that “I have been faithful, Cynara! in my fasion.” The speaker could be implying that he has been “faithful” because he was imagining Cynara
while with another lover. The speaker never names the prostitute and later describes her lips as “bought”, suggesting that she is unimportant to him: he may be simply using her to imagine he is kissing Cynara. This motif of being faithful
is effective because it could reveal that he is desperate to prove his love for Cynara. The exclamation mark after each use of the name “Cynara!” highlights his desperation.

The speaker’s love could also be interpreted as insincere. When the speaker says, “in my fasion”, it undermines the idea that he has truly been faithful. Here, the speaker might even be mocking Cynara by highlighting how unfaithful he
has been. The use of archaic and melodramatic language throughout the poem is effective because some Victorian readers might have interpreted it as mocking and sarcastic. From this perspective, Dowson may have created a spiteful
speaker who is showing off his decadent lifestyle to Cynara. An author in the Decadence movement, Dowson could be mocking the idea of being faithful when one could instead indulge in drinking and prostitution.

However, underneath the mockery, Dowson suggests that the speaker might truly love Cynara. After the night with the prostitute, the speaker describes the dawn as “grey”. Dawn is often a symbol of hope and a fresh start. However, the
colour “grey” has connotations of sadness and hopelessness, symbolizing that the speaker’s life of decadence does not help them forget their love for Cynara. The author’s use of iambic pentameter in this line contrasts with the
alexandrine used in the other lines in the stanza. By drawing the reader’s attention to this line, the author might be stressing the speaker’s intense longing for Cynara to highlight his obsession.

Exemplar 2

Dowson presents the speaker as having an obsessive attitude to love when he writes, “I was desolate and sick of an old passion.” This means that the speaker is distressed and in pain, The repetition is effective because it highlights how
“sick” and “desolate” the speaker feels without Cynara’s love. The noun phrase “old passion” reveals that the speaker’s love has lasted for a long time, suggesting that he is obsessed with Cynara. It could also show that his feelings are
very intense because “passion” shows a powerful emotion. The writer might have used this line to show how the speaker’s unrequited love is ruining his life.

The speaker also shows an obsessive attitude to love when he says, “I have been faithful to thee, Cynara!” This means that the speaker thinks he has been true to his love for Cynara, even though they are not together. It could also mean
he is mocking her because he describes kissing a prostitute in the first stanza, showing that he is not “faithful”. The use of the exclamation mark is effective because it shows that he is desperate to show the reader that he has been faithful.
The speaker’s faithfulness is a symbol of their love. Dowson lived in Victorian times when people wrote love poems.

The third element of the webpage was a series of text fields organized under headings.
Each field contained a basic HTML editor enabling users to type, delete, copy, an@paste.
field wasfor students to use to respond to Wréing promptquestion andnother field was for

students to use to revise their first response aftelasséssing. firee fields under the heading

=]

SeAlsfses s ment 0 18iosupportstudentpin reflegling on theerformance

1]

Having read the rubric armd iadhermp lséhrosu,l dwH a td oh
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my respaufidewodo | feel about Last,@geries offiedds my f i r s
provided oppdunities for students to cerdtheir planning, thinking, and feelirduring the SSA

activity. These fields were organized under a series of headings to make them easy for students

to locate quickly and minimize disruption of the satisessment proce3$ese hadings

included fAnGoal so, ORRé&Ihumke 1 g& , S th-FaBradngling® and
of prompsin a thinking fieldwerefiLi st al |l the strategies | am U
answendd fTWhat i s tabsepBemp@g#@gof i®élds had pr omg
is interesting/not interestingbecause and fALiI st strategies | have
emotb n sEwamples of reflection field prommwerefiList the ways my final answer is better

than my f iAiHow a@ne&ed myndadnoti vati on | evelSese affect
Tables 1-2 for a full list of promptsFigure 4 shows representative examples of the text fields.

For the complete webpage, please access the link above.

Figure 4

Examples of @xtFields

Thinking

List all the strategies I am using to improve my final answer.
How well is my approach working?

List things I am learning from this task.

Feeling

This task is valuable/not valuable because

This task is interesting/not interesting because

List any emotions I am feeling during this activity:

How would I describe my level of motivation? E.g., high, low, medium

How have my motivation levels changed during this activity?

67



The purpose of these optioriadlds was to support students in their SSA processes while
also providing the opportunity to gain insight into the SRL processes they engagadnSHA.
In this way, the fields supported the overall purpose of the webpage within this&tedy
webpage was ultimately designed to be an engine for trace data. e . artifacts of
cognition and affect motivatiof€ontextualized welbased actions can support strong inferences
of usersodé cognition and a fcdles tracd datathey areadigitab n, an
traces of a usersé6é6 thinking (Winne et al., 20
website {.e., sessio recordingsprovided fine grained recordings of traces.

Learning Analytic Data: Matomo. The primary instrument for data collection was
Matomo Analytics, a cloutbased web analytigs| at f or m fidesi gned around
as s ur an Geeakd QuinteF& Wilgon, 2020. 1. While originally designed to provide web
analytics data, Matomioas leen used effectively for learning analytics in the context of
educational research across a variety of counteigs,Cervantes et al., 2019; Montanari et al.,
2020; Rip & Féke, 2018; Rohloffetal.,20)9T hi s st udy uti Isericed Mat omo
called MatomoCloud a pai d subscription thaviaaausembl es ac
friendly userinterfaceSu b s cr i pti on hol ders receiveerverpace 0
and have access to technical suppgdetomo cloud is spéfically designed for website owners
that may not have the timaccessor expertise to maintain and develop their own Matomo
platform in orpremises servers.

As a wd analytics platform, Matomo offexgrious features to enable website owners to
generate data on how visitors interact with their wel§biteGerald Quintel & Wilson, 2020)
Once installed on a website, Matomo automatically records analytics on visitors including IP

address, geographical location, from which paaipe they entered, atiche spent on the
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webpageAll data can be viewed and analyzed in the secure user interface to which only the
subscription holder has acceBsta are securely stored in compliance \litaGeneral Data
Protection Regulation (GDPR) on secsegvers and aronly accessible by thelscription
holder.While Matomo offers a range of additional features and types of data, this study used two
features: heatmaps and session recordiiien installed on a webpage, heatmaps take a
screenshot of th&ebpage as a user enters and then collect data on the time and location of
cursor movements, scrolls, hogeand click{Matomo, 2024). Matomo can then use this data

to generate a heatmap which visuadipresents these interactions using colour coding.
Superimposed over the screenshot of the webpage, graduated colours are used to indicate
visitorsoé | evel of thepageFRoreach visdon thasubsaigtien halderl ar e
can viewthreeheatmap, one showinglicks, onecursor movements, armhescrolling. The
subscriptiorholder can access heatmaps for one visitor, or an aggregate heagmaypsfof

visitors, to better understand how users are interacting with sections of a wetAptge the

context of this study, thheatmaps provided a basis for visual analysis of which parts of the
webpage resourcésthe rubric and exemplarsthe participants used and thoseythgnored.

Session recordings collect extremely fig@ainedtime stampedl at a on user so
interactions with the websitecursor movemerntoordinatesscrolls, clicks, form changeand
keystrokes and reassemble the data into a visual recordiregolfi page visitMatomo, 202).
Session recordings can be accessed in the user interface and played back much like a video or
screen recording. During playbadalourediines indicatecursor movemerttajectories and
scrollingwhile dots indicate clicks. These visual featurestraceavi or 6 s i nter acti or

welbpagethroughout the course of theiisit. Session recordings can be played haekised,
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sped up, or slowed dowNatomo session recordingéfer the perfect opportunity to collect
trace data while learnecomplete a learning activity on a webpage.

Traces, artifacts of cognition and affect, must be interpreted in the context of their
learning process (Winne et al., 2018)oblematically most learning analytics platforms do not
capture data of sufficient gnularity to examine highly volatile and critical data (Winne, 2017
2018, 20198). However, Matomo session recordinfgatureoffers an unparatled opportunity
to collect extremely fingyrained trace dataith a complete visual and chronological record of
par t i adctignaMatomaicollects data in an ambient way while users interact with a website
(Matomo, 202b): students completing amuthentic classroom SSA activity on a webpage would
be able to engage in the activity without any disruptions or compromises related to ecological
validity or authenticity of the activity that would be imposed by similarly ambient measures
(e.q., eye tradkg; Winne, 2018. Further,Matomoenabls the collection of trace data while
studentsvorkedin an authentic classroom environment equipped with computers. Using
Matomo to capture the cognitive and affective mechanisms of students engaged in self
assessm is thusthe idealmethod forcapturing volatile dataowh at happens i n O6th
boxo.

Exit Ticket Survey. An exitticketsurvey also colleted furtherdatan par ti ci pant ¢
cognitive and affective processes during the SSA actiVig. purpose of the exit ticket was
twofold: (a) to collect key demographic information that the teacher might not be able to provide,
and (b)tocollectself eport data on studentso thinking an:i
assessment activity. Resela has shown that tasipecific sereport surveys conducted
immediately after an activity result in more accurate-ggdbrts of cognitive processes than

taskunspecific selreport methods (Schellings et al., 2013). While retrospective esadirtsi
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even those conducted immediately after an evératve been shown to elicit seéports of
cognitive processes that are generally unreflective of observed behaviours, the exit ticket data
offered the optimal opportunity t@utinizeinterpretations of djital traces. The exit ticket
included an item on gender because research has highlighted associations between gender and
SSA actions, veridicality, and criteria (Andrade, 2019; Panadero et ab;, 288 2018).
Additionally, two Likert scale itemsweraic |l uded t o gauge studentsodo f
with technology, computers, and online learramglenable consideration of computer literacy
when interpreting findings. A combination of three Likert scale items and five open response
items were includeto collectseir eport data on studentsd cognit
during the SSA activity. Examples of scale it
throughouttheseli s sessment tasko anasdids swamaasnthon@®mme ntns
Exampl es of open response items were fADescrib
assessing and revising your worko, and-fAiDescr
assessment activity. What caused you to feel this way? If it was a negaling {e.g., sadness,
frustration), how Theakitcardsurveay was examineditggaxa ge it ?20
participants of my pilot study as well as two practicing teachers to ehsgeessed the targeted
constructsaand was understandable to YearstudentsFeedback from the pilot study
participants andheteacher informed revisions to the survéle teacher interview and pilot
study are described below.
Interview with Teacher

| conducted a 3Mninute semistructured interview with the teacher focused on the
assessment culture (Allal, 2016), demographics, and class history of the participating class.

Contemporary sociocul tural under stuserofdi ngs of
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assessment and st udesaressilaped bysnpavorcdtera fadtors, sack ase s s m
policy andlargescaletesting systems, as well as micro factors, such as local and individual
knowledges and beliesbout assessment (Allal, 2016; Willis et al., 20TB)erefore, it was
important to collect data the learning and assessment culture of the classroom to inform
meaningful interpretations of SSA process data.

The interview was conductedbout two weeks aftehe initial collaboration session.
Between these two meetings, | had preparktthalstudy resources and therefore we also used
part of this interview to ensure thesources on the study lesson webpage were well designed for
the participating clas$&urther, while the case study design was primarily shaped by the initial
collaboration session with the teacher (described eather;onception of SSke teacher
articulated in the interview (described in the case histochapter 4 enabled me to leverage
studentsdé prior knowl edge ab dheinterdeSvAvaswhen gui d
recorded and transcribed.
Pilot Testing

Before data collection with student participants begaecruited Gparticipantgo pilot
testthe datecollectionprocedure (described belov#ll participants were graduate students
(M.Ed. Or PhD candidates) in the Faculty of Education at an Ontario Univétaitycipants
provided their informed consent to participate in the pilot study by reading and signing a LOI/CF
specifically written for their roleThe purposgof the pilotstudywereto (a) identify any
unforeseen technical issues wighated to Matomalatg and(b) generate expert feedback on the
study lesson activitieand resourced he entire pilot study asfacilitated remotely via

Microsoft Teamsl conducted the pilot study in three sepa@dieninutesessions with different
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groups of participantsm each Feedback from each session was integrated prior to the following
session.

Using thestudy websiteparticipants completithe prewriting, SSA andrevision tasks
haddesigned with the teacheas well as the sefeportexit ticket survey(i.e.,the study
procedure, detailed in the following sectioimmediately following the pilot study procedure, |
rana focus groupnterview (L0-15 minutes)with the participants to survey th@pinions
regarding thevebsités usability in a high school contex.g., ease of navigation, dislmess of
prompts clarity of languagef-ocus groupnterviews were useblecause otheir capacity to elicit
rich responses and new understandings through participant interactions (Sargeant et al., 2010).
The focus grounterviewswererecorded, transcribed, atltematicallyanalyzed to inform any
necessary revisions tbe websitdefore collecting data in a high school setting. Additionally, |
examinel theraw Matomo and exit tickedlatato evaluate its interpretability and identeny
technical barers Data collected in the loit test werestored confidentiallypn secure encrypted
servers at Quateweteonlyidentifiatderbg dode yiles that were stored
separately from Matomo data on encrypted hard drives.
Data CollectionProcedure

Data from the participating students were collected dwmgLO0O-minute English lesson
(i.e., a double period).joined the class via Microsoft Teams video link and led the students
through the study procedunéhichwascomprised of an Englishiterature lesson featuring a
SSA activity.The students completed the lesson in a school computer lab with their teacher
presentThe teacher had set up the computer room in advance so that my video was projected on
a large screen at the front of the sldould see the class through a webeard share my

screen when providing instructions and guidance to the. tlagsg the computers, the students
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accessed the lesson resources and completed all lesson activihiesvebsite | createdcach
studentused their own computdrguided students through the lessdnich consisteaf four
tasks (1) a precursofamiliarization task(2) an analytical writing task.e., prewriting) (3) an
SSA task wherein participants sesess and revise thprewriting work and (4) an exit ticket
to collect further data on SSA processes and demographics.

Precursor Familiarization Task: Before starting the study procedur@troduced
myself to the students and reintroduced my study, its purposéh@h@/CF. | provided
students with the opportunity to ask any questions they had. Then,rinygsimg screenl
provided an overview of the lesson website and resources. | demonstrated how to use the text
fields and where to find all the resources (e.g., the question, the writing prompt, text fields,
rubric, exemplars)One important feature of the text fields that | highlighted was that students
should click outside of the text field when they finished writing ield.Due t o Mat omo d s
compliance with GDPR privacy regulations, text entered into the fields would by default be
encrypted and thus unreadlain the session recordings. However, | added a line of code to my
website to enable key stroke logs to be ade®;the code was provided by Matomo to enable
key stroke logs ofion-sensitive information (identifying information and passwords would
automatically remain encrypted also showed students where to enter their study code, a
randomized series of sixglts known only to the student and teachexplained that, since the
data were anonymous, the study code would enable me to link their data from the website and
the exitticketand identify their data if they chose to withdraw from the studyd&its hen
accessed the website using a link provided by their teacher and | guided them in entering their

study codeswWhen analyzing the data, the entry of the codes indicated the point at which data
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analysis could begin because | allowed students to stgsteiveriting activity immediately after
entering their codes.

Prewriting T ask. Participants were asked to answer aheel examstyle question
independentlyThe question and poem had been @iexsed by the teacher during our
collaborative planning sessiohhe questi on was about the poem 7T
sub regno Cynar aeapoamyhatihe stialents cobidbe sequited to analyze in
their A-Level examination. The writing prompt questiwas stated as follows: Examine the
view that Ernest Dowson presents the speaker in this poem as having an obsessive attitude to
love. See Figues 24 for selected screenshots of the study webpage which include the full
writing prompt.

The teacher had taught two lessons on the poem before the study lesson to ensure that
students were familiar with the content of the poBPuring those lessond)é students
devel oped an understanding of the poembés mean
and annotated the poem for key features of language, structure, and t@neral terms (i.e.,
not in relation to a specific question or perspa)tiThese annotations were conducted in a
poetry anthology, a book of poems they are required to learn and from which they can study for
their poetry examHaving prior learning about the poem ensured that the students would be able
to focus on applying their knowledge in response to the question and on thessslément
activity rather than on trying to decode the meaning of the language. The students had not
encounteed the question before butdhanswered similar questions in response to other poems;
thus, they also had some metacognitive knowledge related to respondiigt@l style poetry

guestions.
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Before the precursor familiarization task, the students haddgeen instructions on the
prewriting taskso that they could begin immediately after entering their studyictiteesignal
for analysis of session recordings to bedime website was divided by activity using headings.
For i Ad fFirstResponse(lLe., prevriting), students were provided with the question as
worded above followed immediately by the full text of the poem. Below the text of the poem
werefour form fields which included promptShe largest of these fields was for the students to
write their response to the writing prompt questioexplained to the students that their first task
was to respond to the writing prompt question independently in the large form &&dd.drew
therr attention to the other form fields, whioffered space for goal setting, reflecting on
resources and strategies, qut@nning. | explained that these spaces are optional, and that
students should only add textaay field they felt would help them irompleting the activity
more effectivelyln other words, they should only respond to a prompt if and when it was
something they normally would think about igimilar task.l emphasized that students need not
respond to the fields in order unlébs orde happened to reflect how they naturally thought
through or planned for such an activity. | informed students that they would have 15 minutes to
complete there-writing activity. | allowed students to use their annotated poems in their
anthologies while @mpleting that task but asked that, if they decide to complete any planning for
the task, that they complete all of their work in the webkdset, | explained that students should
try to produce the best response in the time they had but thatthiyg have the opportunity to
revise and improve their response later. | reassuredttiat 15 minutesvas little time and that
it was okay if they did not complete a full response in the tBhedents then worked on the
prewriting activity for 15 minute | provided time prompts at 10 minutes, 13 minutes, and 14

minutes and 30 seconds.
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SeltAssessmentask. Immediately after the preriting task, Ireminded students to
click outside of any text field to ensure that Matomo had revealed the keystrokBdogsse
Matomo session recordings are limited to 30 minutes, | informed the students that they would
need to leave the website and return to itaimglete the second activity to ensure no recording
datawerelost. Tpr event t he | oss olfguided studetsin tcopying theirr st r e
first response and pasting it into a Microsoft Word docun@nte they had pasted their
response in artber document, | asked them to close the website while | provided instructions to
the second activity: the sedssessment portion.

By sharing my screen, | provided students with instructions fos8reactivity. |
explained that the purpose of the adjiwas to help them make revisions aneailtly
improvements to their preritng.On t he website, below it3eé secti
Assessment astudentRaelaciessitam angalyticarubric with graduated
performanceriteria(Andrade & Boulay, 2003Andrade et al., 200Fastre et al., 2014nd two
exempla responsesf contrasting quality (Lin Seigler et al., 201%he success criteria in the
rubric were provided by the teacher during our collaborative planning session. | produced the
rubric and the exemplar responsesl sent them to the teacher for feedback before the study
lessonl explainedto the studentthatthese are resources theyutd choose to use to better
understand whatriteria comprise highquality piece of analytical writing (e.g., success
criteria)] al so showed students a series of AThinki
that incluced prompts that might support their reflection or-ssessment processéables 1
and 2explicate the prompts to which participants could respond and their relations to the
framework of SSA cognition and affettasked them to use only the resouraed fieldsthey

find helpful, if any, and to approach tB&Aactivity as they normally wodl However, | did
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encourage student s tAos sreessspnoenndt ot of itehled st hwhei ec hii Sa
consider the strengttand areas of improvement of their first response, as well as their feelings
about having the opportunity to revise their wdrést, | explained that students would have 10
minutes to reflect on their workesponding to any of the s@fsessment, thinking, or feeling
fields they found helpfufollowed by 10 minutes to revise their resporiefore starting the
selfassessment task, | guided students in reopening the website and pasting their first response
back into the websit&tudents began the task immediately after pasting their first response, so
this action would be used to indicate theginning of analysis.

As participants completithe selfassessment taskprovidedverbalprompts at 5, 10,
15, 18, and 19.5 minutels theseprompts | notified students of the time remainiagd
reminded them to click outside of their text fields regularly. In some of the prompts, | reminded
students of the different text fields available to thé&mthe 10-minutemark, | paused the class
and explained that students should begin their revas\ith consideration of their reflections
on their first response, studewtauldrevise theiffirst response by either completely rewriting
their responseorby changing/building on their first response. | reiterated that students should
completetheir evi si ons i n t he AftdRtberlD sisutes pronidedvferr 0 f i el d
revisions, | paused the students and informed them that they would have 3 extra minutes to
consider and respond to any of the reflection fields they roaliave had time taddress during
the task.

As student participants completed the prewriting 8@ activities, Matomo Analytics
generated session recor di ntgdywebsite Additibnallg,t udent s o
Matomo automatically created heatmaps for eachggaaiht thatrendered a visual

representation of’fhere each participant lingered most using a graduated colour schess@an
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recordingand heatmap dataere saved directly to encrypted servansl safeguarded in
complancewitht he Eur o p eRPR(Mdtanmoo202&,2021h. See Tablel and2 for
operatioral definitions of cognitive and affective operations within the context of this study.

Exit Ticket. Last, students complata brief exitticket (detailed earlierpn Qualtrics
Students were given 10 minutes to complete the exit ticket and were informed that they could
choose not to respond to any question by skippinghi. first item as&d participants to record
the last three digits of their student number to enable linking betweeitkatidata and
Matomodata.The scaleitemsammipen response items will act
data students neglect tmply by respondingo prompts on the websitBespitetheunparalleled
granularity afforded byhe session recordingi$ was impossike to completely eliminate the
possibility that participants mayaveexperiencd some cognitiveandmotivationaffective
processeghat they d not imply through theionlineactions As it was completed immediately
after the metacognitive process, there is sufficient impetus to support the dependabiity of th
exit ticket as a&elf-report data sourgé&chellings et al., 2013 addition to collecting further
data on participantsd i nt epravidedinsighfidiotiper oc es s e
calibration between my interpretations of their processes ang#regptios of their processes.
Data Analysis
Log Files of Trace Data

A trace datum, sometimes called a digital trace, is a specific user action within a website
or software that supports strong iWirfheaeances
2019). In the context of a computeased learning environment, the actioa wigital trace of a
motivated cognitive or affective operation a learner applied. For example, if a student learning on

a website is scrolling through text and highlighting certain words or phrases, it can be inferred
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that they are metacognitively monitog the text they are likely scanning the text for certain

types of informatior{P. Winne, personal communicatidkpril 28, 2020; Winne, 2019bBuch

inferences must be made with careful consideration of the context of the action (Winne et al.,
2019:he studentsd actions before and after the
well as the overall task in which they are engaged. To support valid inferences based on user
actions, researchers determine a priori operational definitions pfalesses they are interested

in observing within the context of their study. A researcher wishing to observe instances of
rehearsing material could infer learners are rehearsing material when they create a note and enter
text paraphrasing the selectechtent. Trace data can be analyzed qualitatively (i.e., absent or
present) and/or quantitatively (i.e., relative frequencies) to make inferences about cognitive
processes based on SRL models which are expressethas gtatements (i.ef,patterns of
tracedataare t hen characterize the | earngPds study
Winne, personal communication, November 29, 2019).

The session recordings provided the basis for generating trace data in this study. With
unparalleled granufai t y, the recordings provided the ent
engaging in the SSA activity on the website.
within the context of the welllefined activity and their own personal proceskesg. files were
generated in Microsoft Excel files by fAcoding
14 hours of session recording data, this was a laborious process. Excel files consistela of a tab
that included® columns. Thdirst two columns indicated the start and end time of each trace
which were listed chronologically in the rowihe rest of the columns indicated the user action,
text entered or targeted (e.g., via cursor tracking, highlighting, hovenitgl interpretation

(i.e., inference expressed as one of the 22 cognitive or affective operatmmtght analysis (of
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text entered), and final interpretation. Each session recording was coded twice using the
ficodebook which indicatecbperational definitions of each cognitive and affective operations in

the context of this study (s@ables 1 and Br operational definitions).

81



Table 1

OperationalDefinitions ofCognitiveOperations

Cognitive Operation

Operational Definition

1

~N~Noobsh W

0o

10

11

12

13

Planningi Task Assessment

Reading

Writing

Revising

Goal Setting

Prior Content Knowledge Activation
Metacognitive Knowledge
Activation

Monitoring Progress Against
Standards

Metacognitive Awareness and
Monitoring of Cognition

Judgements of Learning

Selection and Adaption of Cognitive
Strategies for Thinking and Learnin

Cognitive Judgements

Cognitive Attributions

E.g., scrolling slowly through several parts of
the page (e.g., environmental scan); clicking ¢
a field and hovering, then deciding not to
respond to it.

E.g., slowly scanning through textrflong
periods of time with no discernible relation to
the operations preceding and following

Text entered in AFir:
Text entered in ARevi
Text entered in fAGoal
Text entered in APl ai
Text entered in ARes:

Hovering and/or cursor tracking over the rubri
exemplars, firstesponse, or revised response
while writing, revising, or selhissessing.
Text ent er e-dHowwelligimyh i |
approach working?o6 ol
am using to improve my fin@ n s wer 0
Text ent er e-distthimgs fiamh i |
l earning from this t;

Text entered in AHavi
rubric, whatla v e | done wel |
AHaving read the exel
should I do to i mpro"
Text entered in ALI st

responding to poetry:q
answer is better han my fir st

my final answer 1S Wi
fiList strategies | want to use next time | self
as s diedds 0

Text e nlisethirggthai madefihis task
easy or hardo field
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Table 2

OperationalDefinitions ofAffectiveOperations

Affective Operation Operational Definition

14  Goal Orientation Adoption Text entered i n fAWhat
assessing?0 field

15 Efficacy Judgements Text entered i melfiHow
assessing my work ani

16 Ease of Learning Judgements Text entered in AHow
work and i mprove it?

17 Task Value Activation Text entered in AThi:
valuabl e becauseodo f i

18 Interest Activation Text entered in AThi:
interesting becausebo

19 Monitoring of Motivation and Affect Text entered i n ALI s
during this activity:

my level ofmotivation? E.g., high, low,
medi umo or fAHow have
changed during this

20 Adapting Strategies to Manage Text entered in ALI si
Motivation and Affect manage my emotionso
opporturity to revise my answers makes me
feel o or AHow do | f

answer ?0 fields
21  Affective Reactions Text entered i n fAWhat
about how you did in
22  Affective Attributions Text ent er enty motimation ldvels
affect how I did in
made this task easy

While the operational definitions acted as a guide, the context of each event as well as
content analysis déeystroke logs related to the evenpersedethedefinitionsas necessary.
Forexamplef f a participant ent e reldhe operatibnalidefirtion t h e 0
would suggest that this action leftedprior content knowledge activatiorlowever, if the text
the participant entered focusedsirategied or anal yzing poetry, such
make a list of three keyquoat i ons o, t hi s ac tmetacognitive knovdeddee i nt
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activation the text entexd by the participant suggests they are thinking of strategies in planning
their answer rather than prior knowledge about the poem. An example of cugerseding the
a priori definitions concerned how distinctions were made betwasgtiingandmonitoring
progress against standardBoth these processes coblkelindicated by similar actions (e.g.,
hovering and cursor tracking over text in the exemplar responses). To interpret such actions as
eitherreadingor monitoring progress against standardaghat the participant did before and
after the action was analyzed. If they, for examipbgked their cursor over text in the exemplar
several times between writing their revised response, this was interpretetiasing progress
against standardasit is most likely they were monitoring the exemplar éaamples of success
criteria in order to evaluate their work. Conversely, if a participant spent a significant amount of
time tracking text in an exemplat the start of a taskwithout doing anywriting, and then
moved to a forethought phase operation (@terest activatioly, this would be interpreted as
readingi their pattern of actions and that they started by focusirtg@exemplar before
completing any writing suggested that they were simply reading the exemplar and not making
comparisons to their own work.
Analysis of Log File Trace Data Frequencies and Patterns of Operations

| conducedthreetypes of analysis on the log files to examihe cognitive and affective
processesf participants engaged in SSA. First, | calcuddtequencies of each cognitive or
affective operatin (e.g., progressionitoringagainst standardsfficacy judgement,féective
reaction) Frequency count@re the most common method for analyzing trace aladareveal
how partici pant s doperadiansare distributed scrosdl aoasible eventsi v e
(Hadwin et al., 2007)requency counts offedinsightwhich cognitive and affectiveperations

participants emplagd, and which ones they employed relatively frequently and infrequently
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However frequencies offer limited opportunity for interpretation of relationships across
operationsSince cognitiveoperationsises employtheoreticallyinvolve multiple actions that
serve a common goéHadwin et al., 2007; Winne et al., 199%alsousel graph theoretic
statistics to mine for patterns of cognitive and affective operaianscognitive and affective
processes Graph theoretic statistiedfer a series of formulae malyze tansitions between
uses 0Gognitive or affective operatior{e.g., highlight text createnote Winne, 2019bWinne
et al., 1994

To calculate these statistics, one must first generate a transition graph for each
participant Hadwin et al. (2007) state thoitéen At heor e
involve multiple actions or events enacted to serve a common purpose or goal. Thus, it is
i mportant to examine pagtriacneants dpdii)agsietviean
Transition graphs provide a visual representatidn p ar t i ctivepaadraffestibe ¢ o g n |
processesnetworks of operations (e.g., goal setting, affective attributid@®ynitive and
affect/motivation operations are represented in graphs by nodes while transitions between
operations are signified by ties (lines). Arrows indicate the directiortrahaition between two
operations, and loops show that an operation epsated at least twice in a roMumbers show
the number of times a participant made a particular transition.

To generate the grapHdijrst producel weighted adjacencyatrices for each participant
(Winne, 2019b)Transition matrices list every possiladlegnitive and affective operatiom both
columns and rows; thus, tallies of each transitietwieen twaperationsan be made in the
corresponding cellsviatrices were weighted because they tallied the numbeanditions
between operations, not just whether a transition occurred ar.eo&(binay, dichotomized, or

unweighted matrix)Then, | useleachp a r t i anatpx #orcreate@ transition grapdaplane in
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which eachactionis visualized as a node and lines between nodes reptes@sitionsbetween
actions.Transition graphs depeetip ar t i ci pant sé cognitive strateg
how active dearner wasi(e., numbers of nodes and transitiom&w diverse their strategies
were (.e, number of different nodes in comparison to number of transitians) any patterns
they favoured (i.e., number of times a transition between the same nodes was ;réjzehtied
et al., 2007; Winne, 2019.

Once graphsvere produced computedgraph theoretic statistics to analythem |
calculatel threegraph theoretic measuraetensity degreecentrality,andmultiplicity (Hadwin et
al., 2007; Winne, 2019b; Winne et al., 1994¢nsity, a measure ranging from 0 t{adpresents
acomparisonbetween par t i ci p aransitodsobserwvedline grapint all possible
transitions High densities indicate participants who experiment with diverse combinations of
actions, while lowedensitieandicate participants rely on distinct arefular patterns they have
formed(Winne, 2019bWinne et al., 1994)Centrality is a statistic thadentifiesa par t i ci pant
highly central nodes i.e., actions thathey often start with or return to, building them into
learning patterns as cornerstoifidadwin et al., 2007)Last, multiplicityexamines the degree of
resemblance dfansitions across participariig comparing the number of transitions two
participantsd gr aphs h awnwerof possibe menmsitions a scalana | | z e
of 0 to 1 Multiplicity thusallowsforc o mpar i sons of paries(iei pantsodo |
combinations of action®nd the potential to group participants based on cognitive/affective
processe$Winne, 2019h)Weighted adjacency matrices for each participant were created
manually using Microsoft ExceThe Excel files were then imported into UCINET 6 for

Windows (version 6.727; Borgatti et al., 200#)ere graph theoretic statistics were computed.
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UCINET 6 incudes a package called Megw Network Visualizationversion 2.176Borgatti,
2002)which was used to produce the transition graphs for each participant.

Third, | perforned content analysis on dteystroke logs related to trace data
Par t i motgsveereindudiivelyanalyzed to identify themesma r t i c¢hinking and s 6
feeling throughout the SSA processoss content analysésurtherp ar t i @ieyriangand 6
their final revisions at the end 8SAwerecoded for instances in which participants
demonstrate successteria. This allovedme to a) analyze the extent to which their revisions
have integratethrgetedsuccess criterid.€., their improvementh their SSA process profiles
and b) examia how well they can interpret and apply success criteria.
Analysis of Heatmap Data

The heatmap presented an aggregate of dat a
website(Matomo, 2023). Indicating levels of interaction geogptaically across the entire study
website of key actions clicks, cursor movements, and scrollingsing a colour scheme, the
heatmap was a visual representation ofgralyzed datdatomo collected in real time dhose
actions Visual analysis of the heatmap revealed which areas of the SSA resources (e.g., rubric,
exemplars) participantateracted with the most and leaSee Figure6-8 in chapter 4or
selectedmages of the heatmap.
Analysis of ExitTicket Dataand Teacher Interview Data

Qualitative «it ticket datawereanalyzednductivelyto allowthemedo emerge
unrestricted by an a priori framework (Thomas, 2006angulatingdescriptive statistickom
the Likerttype scales anthemes from open responses prodiden s i ght i nt o studen
perceptionghe ways in which participantsabightand fét during the SSA process.

Demographic items were descriptively analyzed to inform the case history.
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Content analysis of the teacher interview transcription yielded a detailed description of
the case study context(s) to frame interpretations and potential transferability of findings
(Tierney, 2014)Descriptive statistics of demographic itefram the exit tickeend content
analysis of teacher interview transcriptions were triangulated to irtfeemarrative case history.
Individualized SSA Process Profiles

Synthesizing findings from frequeies, patterns, content analysad exit tickets
allowedme to generate a SSA profile for each particiggasicribing their individual cognitive
and affectivgprocesseand researchased suggestions for improvement. For exanaple,
participant may be highly dependent on monitoring progress against staihdaedsgraph
revealdow densiy anda high centrality statistic fdrighlightingexamples ofuccess criteria.
Guidance could be providédo s upport t he d@8Anechanismpsasuchéss negl e
goal setting or monitoring motivation/affect.

In sum, frequenciegjraph theoretic statisticand content analysepplied totraces of
cognitive and affective operatiookaracterizdthep ar t i ci pant sdé cognitive
processes during the SSA activity. These data were triangulatedeaitfmap data, qualitative
exit ticket data on parti ci joespondidtheidentiiedpt i ons
research questions. A eakistory, based on triangulation of data from the teacher interview and
demographic items on the exit tickets, was generated to situate the findings within the class
assessment and learning culture.
Supporting Valid Interpretations

Given the highly interpretive nature of constructing the log files and the ensuing threat of
researcher bias, steps were taken to mitigate the effects of researcher bias in interpretating the

trace data and ensuring trustworthiness in the data collecttbmierpretation leading to
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validity findings. These steps wel@&) multiple interpretationsf session recordingéb)
triangulationof trace data with keystroke logs and exit ticket gajamultiple codersand(d)
maintainingareflexivity journal

Il nt er pr et iactpnsénice, thoughdime cenduming, supported a contextually
informed and consistent coding process across participants. On the first round of coding, the
initial interpretation of each action was recorded at the same time the action (i.e., trace) and
content analysis of any text entered was recorded. The second round of coding was completed
i mmedi ately after the first round when the en
mind. Further, as described above, keystroke logs recorded ath&iarticipants entered into
text fields in MatomoContent analysis of keystroke logs related to traces enabjgabrted
inferences abouiser actiondased on qualitative data associated with those adtitadsvin et
al., 2007)

Before moving on to the next participants?©o
exit ticket data with a focus on identifying any discrepancies between my interpretations and the
self-report dataExit ticket data thereby afforded another forntrangulation. However ,edf-
report data from the exit ticket were analyzed after the traces so theds®if data would not
influence my interpretations of the session recordings. While previous research has tended to
find low calibration betweensetf e port data and digital traces o0
Hadwin et al., 2007), there were no exit ticket data that contradicted any of my interpretations in
the log files. However, the primary purpose of the exit tickets was to collect extra data on
ss udent s & SiJarticyarlyotie eifficlets detect affective processeand not to

examine calibration of students perceived and actualized SRL processes.
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Further, intercoder reliability was investigatéatercoder reliability refers to the gese
of agreement between two or more coders acdrgentionallyreportedas a percentage in
gualitatve studies (Campbell et al., 2018nlike intercoder agreement, which refers to coders
coming to a consensualsiring data analysis, intercoder reliability is calculated after data analysis
(Campbell et al., 2013Ppue to the volume of data and timmensuming nature of constructing
log files, 3% of the session recording data were randomly selected for coding by three coders.
All three coders were trained on the coding procedures before coding the same 3% of data
separately. The training highlighted that coders should use the codebook lbontkat of any
text entered or key contextual considerations should supersede the codebook if necessary.

A key challenge with examining intercoder reliability is that coders may not agree, in the
case of qualitative data coding, on the length of text saeggrthat hold meaning (Campbell et
al., 2013). One way to address this challenge is to standardize the unit of meaning to sentences or
paragraphs; following this approach, all coders code every sentence or paragraph in the subset of
data. However, Cambaedt al. (2013) point out that the segment lengths that hold meaning tend
to vary throughout qualitative data: one sentence may hold a distinct idea, and then the next five
sentences hold another distinct idea. The authors assert that, based on prir, resesfective
solution to this challenge is for the coder who is most knowledgeable in the subject matter to
delineate the units of meaning. Given that | have studied the specific SRL theory underpinning
the interpretations of the code files, | denateslunits of meaning in the data subset. When
working with qualitative data, indicating the units would normally mean providing the coders
with a file that highlights each unit of meaning but does not indicate any codes. For my study, |
indicated the unitef meaning using timestamps. Coders were provided with a blank log file

indicating timestamps of interpretable user events (i.e., traces). However, during their training, |
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explained that coders had the op#bkesenseofthe | i st
user actions. After the coders had completed their work, intercoder reliability was calculated as a
percentage of agreement between the traces that were coded by at least two coders.

Last, | kept a reflexive journal throughout tleeruitment, data collection, and data
analyses processes. Reflective journals have been shown to reduce bias in nursing students
(Oliver et al., 2021) and provided a way to interrupt and interrogate my own cognitive biases in
i nterpreti ngongmpledong&iVinskyy 2021). Buétheraby keeping detailed records
of analysis procedures and any decigimgking processes, | used the journal as a way to support
consistent analysis procedures across participants. The journal also helped me to riféect on
dynamics of the class during the study lessons. Further, | used the journal to reflect on my
interview and collaboration work with the participating teacher to examine the role that their own
bias may have played in my understanding of the classisiwty, findings from this study are

framed with full consideration of these potential influences.
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Chapter 4

Results

This chapter presents the results of the data analyses. First, the narrative case history is
presented. Secondrdport frequency countsf cognitive affective operations for each
participant and highlight group trends. Third, | reg@nsity, centrality, and multiplicity of
participantsd cognitive and af fpaternsianeMolepr oces s
grouptrends. Third, present the individual SSA process profileast, Ireport themes which
emergedacross conterdnalyses okeystroke logs relatedmar t i ci pant sdé traces
exit ticket data
Case History

Inductive analysis (Thomas, 2006) of the teacher interviewasateell as demographic
items in the exit tickeihformed the case histor case history is a detailed description of a
case. The purpose of a cdsstory is to provide key information to contextualize and frame
findings from a case study. With a cleaderstanding of a case histotsgnsferability of
findings to similar cases is suppori@tivitera & Ahlgrim-Delzell, 2018 Tierney, 2014
Perhaps more importantlyy providing a detailed description of relevant information related to a
case, a casedtory enablesuanced contributions theories(Tierney, 2014).

The class recruited for this study were at a large,-ftated comprehensive secondary
school in the soutbf England. The school included both a secondary school (Yeetyand a
sixth form (Years 12.3). Therefore, students in this school range from Yedt8 Which are
equivalent to Canadian grad@4.2 in terms of student ages.Year 12 class, the stuals were

16-17 years oldMost participants (n¥0) were womer{participants identified their gender in the
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exit ticket). One participant was nepinary and genderfluid arfdze were menOf the

participants, 11 reported being familiar and comfortable using computers by indicating they
Afagreed or fAstrongly agreed with the item Al
finding suggests that participants would have little tronllggating the simple html page and

that they interacted intentionally with the webpage.

Mandatory schooling in the United KingddqitdK) ends at the end of Year When
students sit their General Certificate of Secondary Education (GCSE) examin&timmst(
2008. Taken across almost all subjed®;SEs are higistakes examis that results on these
exams are the primary method of selecting students for sixth form (Yeaf tdurses.
Thereforeas the participating class was studying English Literatheestudents recruited for
this study likely achieved at least goodulésin their English Language and Literature GCSE
examslt is also important to note that the participating students had chosen to take this course:
mandatory study of English ended in Year 11.

Another important consideration is that sixth form, mukk WK secondary school, is a
context shaped by a deeply embedded-sigikes testing systerBtpbart, 2008 At the end of
theirtwo-yearEnglish Literature cours@e., in Year 13)the students in the participating class
will sit their A levelexams which will largely determine which universities and programs will
select them for @mission.Examinationsn the UK are highly controlledexam content (e.g.,
items) is confidential and closely guarded before an ettaay,occur at the same time
throughout the UKtheyare administered by university examination board stefftéachers are
allowed in the room during an examand student accommodations (e.g., extra time, use of
computerspare only granted on the basis of yearsafectedevidence. @&en their substantial

social consequences, these exams frequently eawxsety for studentsSymes et al 2009.
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A final relevant contextual concerngsading targetsBased orprior attainmentscores
on Cognitive Abilities Tests (CATSs) takenthe start of secondary schpahd a range of
socioeconomic factors (e.g., family incoyna data analysis service providgadents in the
participating schol with target grades from when they enter Year 7. This practiceediging
target gradess commonplace throughout the UKtpbart, 2008 Gradeson the A level exam
grades range from-B* (lowest to highest), with a U representing an unclassified;passing
grade. The students in the participating cled relatively high tayetsfor their A level English
Literature examsrarging from B to A*. The teacher noted that this is one of the strongest
classes they have taught in theiryi€ar teaching career.

The teacher had taught this clagseklyfrom SeptembeR020 to March 2021 at the time
of my study.They had taught two of the students in previous ydawsortantly, they had been
teaching this class during the peak of the COXEDpandemic in the UK, a factor that shaped
the classroom dynamic§he particigt i ng teacher described the cl
Ahard workingodo, saying t hat tthltee y earcjheysd tkenaowv
students in the class all came from affluent backgrounds. tlsaddiedfor freeschool meals or
the school bursary programm. terms of race/ethnicity, the class was comprised of largbiie
British students with the exception of oback British studentNone of the students had any
identified exceptionalities, called special edtienal needs (SEN) in England. As such, none
qualified foraccommodationer modifications in their irclass learning nor in their exams.

When asked about how the pandemic has affected their teaching, the teacher shared that
there have been fewepportunities to engageustents in extended writinghey noted that
reading and providing feedback on extended pieces of writing produced in class is not only an

important aspect of their teaching methdding soalso allows them tget to know their
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students and build relationshigsimilarly, the teacher noted thexttended periods of remote
learning has hindered the development of interpersonal relationships among the students
themselves. Part of this challengé¢hat social events within the schaeére not possible due to
the pandemic.

Despite the challenges induced by the pandemic, the teacher shared that the students were
comfortable socializing witkeach otherand that the overall social dynamic wasitive.
Students were generally comfortable sharing their work with their peers in lessons. In particular,
students were highlgomfortable sharing their work with those around them in the seating plan.
Conversely, students could become apprehensive thieerwork was shared with the whole
class as amié¢éxempmleygr wol dndét di sagree with it
apprehension behind that student as their work goes up on the visaaliZzErh e t eac her
encouraged a community of critiqteeease @y feelings of apprehension. The students were
more comfortable sharing their work with the whole class during periods of remote instruction.
For example, when students wrote within shared files and discussed ea&hwtrkras a class,
the students shad no signs of apprehension. Ovenatiile the studentms the participating
classdemonstrated signs ahxiety linked to class discussions of their w(glg., see Andrade &
Brown, 2016), theyvere clearly engaged in a community of critique basetlustas evidenced
by their willingness to share and discuss each diveork.

Similarly, the teacher described a positive assessmert-gutture within their
classroom. Assessmeamicro-culture refers to thanique social dynamics related to assessment
within an individual classroom (Allal, 2016)ssessment microulture represents the takas
shared, socially constructed understanding of assessment that is negotiated by thadctors

local knowledgesvithin the classroom and schoBloviding insight into their assessment
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culture, the teacher explained that students are highly motivated to succeed in assessments. The
teacher shared,

they will want to do well. They will want to know the critefeag., relevant exam board

assessmentpbe ct i ves, gener al e xlfgheychtma tn & pieatesof s uc h &
work, they will want to know what grade it
feedback based on it, theyéll say O6okay?éb,

hurngry for a confirmation that they are doing well, and for them, a grade does that
Given their high prior att ai-stakes tedtingisysteng ibisnb i n a't
unsurprising that the students were highly focused on gréffeke primarily focused on grades,
the students also responded positively to feedback from the teacher and from their peers. The
only hesitancy towards peer assessment the teacher noted was that students with the lowest target
gradesand who also demonstrated low confide were reluctant to provide critical feedback to
students with high targets A How can | say anything negative?
student. o To overcome this challenge, the tea
them in peer assasgent.

The teacher also shared that the students had engaged in SSA, but that the pandemic had
posed challenges to using SSA that prevented the teacher from using SSA as much as they
normally would as part of their teachinthey described aapproach to SSA in detail in which
students analyzed a poem; wrote an extended response; analyzed a model answer that received a
top-bandgrade from the exam board by highlighting key assessment objectives; and reflected on
whether their response would sedower or higher than the model response and what they
would do different | y ripieoftSSA highhealigned with the SAc her 6 s

activity at the heart of the study procedure, with the notable difference that students were not
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explicitly asked to revise their response based on theirefidictions When asked if the

students are comfortable sharing their-sai$essments with the teacher, the teacher shared that

the students prefer to keep their ssssignedjyrades privateThe teachebelievedthat this
preference was the result of studentsé | ack o
guality of their workwithin A level English.

In sum, the participating class can be characterized as a high attaining groupitixely
keen interest icnglish Literature. They are highly concerned about their performance and
grades and thus are active participants in the assessment processachbe dultivates a strong
culture of critique despite the panmeddtmi c, tho
task avoidance or apprehension around assessment related tasks that may highlight areas for
improvement.

Frequenciesof Cognitive and Affective Operations

Frequency counts of all 22 cognitive and affective operations are reported irBTabée
table includes the frequency counts for every participant as well as total counts across all
participantsThe most frequent traced acticasross all participants wepdanningi task
assessmelffi21 traces) andhonitoring progress against standard®?2 traces)lnterest
activationandcognitive attributionsthe least applied operations, were only observed 4 and 5
ti mes across al | Coueitiva opetatiopsamere ielativelty mare fieequenathan .
affective operations. In total, 529gmitive operations were observed across all participants; in
comparisonl06 affective operations were tracé&yen though there are more cognitive
operations, this difference is still striking.

Notably, every cognitive and affective operation was observed in the traces; there were

no operations that did not appear at least owwteen broken down bgRL phasemod
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operations occurred in the forethought, planning, and activation.@@s&aces were logged in
the forethought, planning, and activation phiad®3 cognitive operations and 52 affective
operationsThe next most observed phase was monitoring in wtiséhwere traces were logged
135 cognitive and 8 affective.Traces of the control phase were logged 60 times; 49 of these
werecognitivewhile 11 were affectivel.east represented in the frequency counts across
participants was the reaction amadlection phase. Here, 31 cognitive traces andffctive
traceswere loggedor a total of 56 tracedNote, however, that these frequency counts within
phases do not include the operations of writing, reading, or revising. These three actions were
recaded as part of participariis SSA processes; however, they
particular to any specific phase of SRL models. In fact, these can be consideregroaesses
that likely include SRL subprocesgbstwere not investigated iin this study as the focus

was SSA.
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Table 3

Frequencies o€ognitive andAffectiveOperations acros®articipants

PL P2 P3 P4 P5 P6 P7 P8 P9 P10 P11 P12 P13 P14 P15 P16 o
1 5 6 1 5 5 11 4 8 4 9 8 4 9 16 12 14 121
2 5 2 1 3 1 1 2 3 1 1 8 3 2 2 35
3 1 4 3 1 3 4 3 2 3 1 2 1 4 32
4 5 1 2 2 1 2 7 1 3 4 3 5 3 4 6 5 54
5 3 1 1 1 1 1 3 1 2 1 1 1 17
6 3 1 2 1 3 5 4 1 2 1 1 11 1 36
7 1 2 3 1 1 1 2 1 1 1 4 1 19
8 8 3 7 10 3 8 9 16 4 13 4 2 5 3 1 6 102
9 1 1 2 2 6 2 2 2 2 1 2 3 26
10 1 1 1 1 1 1 1 7
1 3 4 5 7 2 2 2 2 9 5 4 4 49
12 1 3 3 6 4 2 2 3 2 26
13 1 1 1 1 1 5
4 1 1 1 1 2 1 1 2 2 1 2 1 16
15 1 1 1 1 1 1 1 2 1 3 1 14
16 1 1 1 1 1 1 1 1 1 9
17 1 1 2 1 1 1 1 1 9
18 1 1 1 1 4
19 5 1 3 1 4 3 1 18
20 1 1 1 1 1 1 2 1 2 11
21 1 1 1 1 1 1 1 1 1 9
22 1 2 1 3 2 11 2 2 1 16

Patterns in SSA Processes
Transition Graphs

Transition graphs faall 16 participans are presented in Figuke Transition graphs are
comprised ofize coreelements: nodes, ties (lines), arrows, tie weigdnsl loopsNodes
represent the actors within a network. In social network analysis, these actors would typically be
represented by people. Howeverhen analyzing trace datéhese actorare thedigital traces
themselvesthus, the nodes in these graphs represent the 22 cognitive and atipetiaonsof
interest in this studyA n o cblw distinguishes whethet is a cognitive or affective
operation. Red nodes are affective operations
represents its centrality withiAtemdcptesat i ci pan

transiton between two operations and an arrow indicates the direction of the transition. For
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example, the tiéigoal setting> metacognitive knowledge activatiimdicates that the

participant engaged igoal settingand then immediately after movedneetacognitive

knowledge activatiorA tie can be multidirectional: an arrow on both ends of a tie means that the
participant moved between the two operations in both directions at some point within their SSA
processTie weightsi numbersext to ties indicate the number of times a participant made

that particular transition during the SSA activityst, loops represent that a participant
transitioned from one operation to the same operation at least once in thgir@@8ss. Note

thatin Netdraw the loops are not given weightingstdraw was designed for social network
analysis where seleferencing loopsend to beconceptually irrelevarttecause social network
analysis examines relationships between people.

The tansition graphé FigureS5ar e vi sual representations of
processesWinne, 2019bWinne etal.,, 1994)The gr aphs r ev e@ddommant h par t
transition pattern§.e., strategies or processea$ well as the amount and type of operations
they employeqHadwin et al.,, 2007F ur t her , Afexamining transition
distinguish students who experiment with studyingd students who settle into regular
sequences of event s o ToHastbate,considertthegraphsfor2 007, p.
participants3 and11. Comparing these graphs, it is clear that particifpdntas more active in
their SSA process as thepgagd in more operations and transitiofis.e high density of nodes
and transitions suggests that participant 11 was highly metacognitive in their process: they were
likely actively aware of their strategies and were experimenting with a vafigtgm.Planning
I task assessmeandselection and adaption of cognitive strategies for learning and thinking
were predominant operatior3n the other hand, participa®tvas more selective in the

operationghey employeds their graph contains relatively fésansitions and nodeRarticipant
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3 frequentlyappliedmonitoring progress against standardsequent transitions between

monitoring progress against standarasdselection and adaption of cognitive strategies for
learning and thinking ndi cat e that participant cyclesokeds co
evaluating their work and learning and comparing their work to the exemplars and rubric.

Figure 5

Participant Transition Graphs
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Participant 8
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Participant 12
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Participant 14
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Participant 16
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Note: Node size indicates frequency. Blue nodes are cognitive operations; red nodes are
affect/motivation operations. Numbers represent number of transitions. Numbers are placed
closer to the origin tharmé destination. The number of sklbps are not shown and are
indicated via node size and in transition matrices.
Density

Table4 shows thenaumber of transitions, events, and the overall densities for each
participant. Densitya measure of theumber of transitions in a graph compared to the number
of possible transitionsanges from 0 to MVeightings of transitions are not considered in density
calculations; thereforelensity relates to the types of transitions that appear in a graphthather
the number of transitionghus, weighted adjacency matrices were dichotomized, made
unweighted}o enable calculation of density imeis Densities closer to 0 indicate fewer
transitions and/or that transitions occurred repetitively. Densiipsoaching 1 indicate a wide
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variety of types of transition§elfreferencinghodes (i.e., loopsjre considezdwhen

calculating density. Researchers have arguedtréitipants with lower densities have

established some regular learnpajterns while those with higher densities rame

experimental with their tactics and strategies (Hadwin et al., 2007; Winne et al., 1994).

Importantly,participants with higher densities are thought to be more metacognitive in their

approach as they aaetively monitoring their process and applying a variety of strategies

(Winne etal., 1994)not her words, they are Aengaged i n mgc

hence, more active SBRMO (Hadwin et al., 2007,
The average overall dens#ygross participants was .085D=.014).Participant 11 had

the highest density statistic at .08&0 standard deviations above the averapere were 41

types of transitions in their graph out of a possible 484 transifitresefore, participant 11

exhibited the mosexperimentabpproach to SSAnd most active engagement in SRL processes

In contrast, participants 3 and 4 had 19 transition types and a density,afv8B88ne standard

deviation below the averagehese participants demonstrated the tstable approaches to

SSA.

Table 4

Densitylndices forEach Participant

PL P2 P3 P4 P5 P6 P7 P8 P9 P10 P11 P12 P13 P14 P15 P16

Links 30 22 19 19 27 21 38 33 35 30 41 21 32 25 33 23
Overall .062 .045 .039 .039 .056 .043 .079 .068 .072 .062 .085 .043 .066 .050 .068 .048

Density

Note Average density = .057 (SD=.014)
Centrality
Centrality highlights the pivotal nodes in a graplegree centrality is simply the sum of
indegrees and outdegrees for a particular node. Indegree refers to the number of times a
participants transitioneth anode, while outdegree refeto the number of times a participants
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transitionedawayfrom anode.In this way,nodes with high degree indices represent cognitive or
affective operations that are used within a variety of processes/strategies or operations that the
participant idifreely insertingi n a way that is independent of p
(Hadwin et al., 2007, p. 114kxamining centrality offers insight into tiparticipant$

foundational SRL operations and how they tiliése into more complex strategies or processes

during the SSA activityHowever, as they simply represent indegreescandegrees, centrality

values musbe considered in combination with transition graphs when interpriting

meaning.

Table5 summarizes the centrality statistics for each cognitive and affective operation
across all participants. The most central operatiasmonitoring progress against standards
which had a degree centrality B4 Notably,monitoring progress against standis was also a
highly frequent operation across all participants. While it was the second most frequen
operation, it was the most central operatidonitoring progress against standardss
therefore the most pivotaperation across gharticipants whmften alternated between
monitoring progress against standards and writing, revisorgelection and adaption of
cognitive strategies for learning and thinkidgring their SSA processebhe second most
central operation wagdanningi task assessmerthe most frequent operatidarticipants often
conducted environmental scans between other cognitive or affective operations or paused to
consider the next steps at the beginning of each phase of the SSA achivityis way,planning
T task assessmeahdmonitoring progress against standarggre driving forces underlying
participant S S A p Omreexeeptor te this trend was participanh ESA pocess
whereinmonitoring progress against standandas not a central operatiofor participant 15,

planningi task assessmewas clearly the most central nodeiggesting that environmental
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scans were a favoured starting operation for each strd&agher, participant 3 did not use
planningi task assessmeas apivotal operation insteadwriting, selection and adaption of
cognitive strategies for learning and thinkingdmetacognitive knowledge activatiarere
central to their processesong withmonitoringprogressagainst standardsrhis combination
of operations suggests that participant 3 used writing as a waykahinough their ideasand
drive an iterative cycle of working and assessing their progress and their process.

While moderately central across thetire grouprevisionwas a relatively central
operation for participants 1, 7,8,),and 12A cor e characteristic of
process involved frequent pauses during the revision processfmace their work to external
indicators of achievement in the rubric and exemplars fhenitoring progress against
standard$. In contrast, those participants for whoavisionwas not a central @pation tended
to revise their work in more unbroken proces$grringto external esourcesessfrequentlyor
not at all in the revision phasgelection and adaption of cognitive strategies for learning and
thinkingwas arelatively central operation for participangs 4, 10, 11 and 13These participants
spent a great deal of time reflecting on the strengths of their first response and identifying next
steps for improvemenAnother notable centrality statistic related¢ading Readingwas a
central operation for participants12, and 13.For these participanisespecially participant 12
I readingoffered a secure jumping off point foroving forward in their SSA processes
suggesting that reading motivated students to take up certain openatiarsémilar waywriting
acted a® catalyst for strategy initiation for participana8 a central operatioSeveral
participantdurtherbroke from theoverallgroup trends bgentralizing other operations within
their SSA processeBor participant 8metacognitive awareness and monitoring of cogniéind

cognitive judgementsere central operations that functioned in different wBysticipant 8
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frequently alternated betweemetacognitive awareness and monitoring of cogniéiod

monitoring progress against standardsiggesting that they alternated between monitdheiy
work and monitoring their approach to the taskn@osely, they often made cognitive
judgements betweeastheroperations related to the reaction and reflection phase of SRL (e.qg.,
affectiveattributiong. Thus, for participant 8, reflecting on the strengths and areas for
improvement of their cognite piocess and their work supported other types of reflections, e.g.,
affective attributionswherein they considered the rolenobtivation in their perceptions of their
successMetacognitive knowledge activatiovas a highly central process for participant 11.
Visual analysis of their graph revealed thedtacognitive knowledge activatiaras a hub
operationparticularlyduring the forethought, planningnd activation SRL phase as it linked to a
variety of operaons from this phase (e.@oal setting, prior content knowledge activation,
writing). T h u s planning out their strategy was a dr
the beginning of the task;t&x, monitoring progress against standarasdsekction and

adaption of cognitive strategiéecame predominant operatioAscontrasting SSA process in
theforethoughtplanning and activatiophase was demonstrated by participant 7 who used
prior content knowledge activation much the same way thaarticipant 11 usethetacognitive
knowledge activaton Par t i c i p a nuse ofpdics comentrkeowledgemattivadoh
suggests that thinking about what they had learned previously about the poem drove their
planning proessmore than thinking about the strategies and resources they woul@dnkg@ne
student participant 14 usedefficacy judgemeniss a moderately centqatocessWhile the
degree value is relatively moderatethe context of their other operations, visual inspection of

their graph indicates that reflecting on thegrceived capacity to succeed in the task clearly
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a hub for a small cluster of affective opwas, includingease of learning judgemerdadgoal
orientation adoption
A final point of interest related to centrality concerns the operations that were not central
in any of t he par Thetwo gpearations With tBeSovespaaiiiyaecss e s .
the group werénterest activatior(degree centrality®) andjudgements of learnin@egree
centrality=14). Interest activatiorwas oy observed if our parti ci palsbow 6 SSA
frequency and centrality suggest that it welativelyu ni mpor t ant i n participeé
processesludgements of learningere more frequerand were observed across seven
participantsd SSA processes. H pawi@pardsrwho t he | ow
engaged ijudgements of learningnly did soat one pointluring the entire tasK:his finding
may suggest that students were not actively reflecting on what they were |¢araunghout
their SSA processeBerhaps most importantly, affective operations were rarely camealy
parti ci pant s@oal8riemation adoptimaadefécacy judgementsere the most
central affective operations; both reached a degree centrality of 26 across all participants. This
value is dwarfed by the most central cognitive operatioqdaniningi task assessme(degree

centrality=142 andmonitoring progress against standar@kegree centrality:s4).
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Table 5

Centrality Satistics foreach Operationacross everyParticipant

P1 P2 P3 P4 P5 P6 P7 P8 P9 PO P11 P12 P13 P14 P15 P16 Total

Degre

‘ m

N
=1
N
N
[N
[
[
[N
[y
[
[N
[62]
N
N
N

Degree 9 4 1 3 2 2 2 2 2 2 11 5 4 4 65

Out 1 4 1 1 2 3 1 1 1 1 1 1 2
4 In 5 1 2 1 1 2 5 1 2 4 1 4 2 1 1 1

Out 2 1 1 1 1 1 2 1 1 1 1 1
[ << << = < =
6 In 3 1 2 1 1 4 1 1 1 1 1 2 1
O T
Degree 6 2 4 2 2 8 2 2 2 2 2 4 2 40
T T
Out 1 2 2 1 1 1 1 1 1 1 3 1
I A .
8 In 8 3 7 7 2 4 8 100 2 12 4 2 2 2 1 4

Degree 15 6 14 14 4 7 16 20 4 24 8 4 4 4 2 8 154

Out 1 1 2 1 4 2 2 2 1 1 1 2
10 In 1 1 1 1 1 1 1
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Degree 2 2 2 2 2 2 2 14

Out 2 3 3 6 1 1 2 1 8 4 3 1

12 In 1 2 2 3 2 1 2 2 1

Degree 2 4 4 5 3 2 3 3 2 28

Out 1 1 1 1

14 In 1 1 1 1 2 1 1 1 1 1 1 1

Degree 2 2 2 2 4 2 2 2 2 2 2 2 26

Out 1 1 1 1 1 1 1 2 1 2 1

16 In 1 1 1 1 1 1 1 1 1
Degree 2 2 2 2 2 2 2 2 2 18
Out 1 1 2 1 1 1 1 1

Degree 2 2 2 2 8

Out 2 1 1 1 1 2 1

Degree 2 2 2 2 2 2 4 2 4 22

Out 1 1 1 1 1 1 1 1
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Degree 2 2 2 2 2 2 1 2 2 17

22 In 1 1 1 1 1 1 1 1 1 1

Out 1 1 1 1 1 1 1

Degree 2 1 1 2 2 2 2 2 2 1 17
Multiplicity

Multiplicity values are presented in TateMultiplicity statistics indicate thdegreeof
similarity of the types of transitionsetweertwo graphgWinne et al., 1994)or each
participant multiplicity enables identificationf the other participant with the most similar SSA
processes or strategiddultiplicity can be unweighted, meaning that the number of similar types
of transitionsiscallat ed agai nstgraaphe owle ievly pobsiblé tgpe dfe s
transition. However, Winne and colleagues (1994) have argued that weighted multiplicity
provides a more granular measure of similarity between two grfgighted multiplicity is
calculated in relation to a theoretical composite graph that includes all transition tgpasedb
across the two graphsherefore, multiplicity values presented in this study are weighted.

The highest observed multiplicityand therefore the most similar types of tiesas
found in participants 6 and 10 with a value of (88ale=01, where a value of 1 indicates that
paticipants had the exact same types of transitioifs@se participants shared 14 common ties
compared to a total of 51 tigpesobservedacross both participantgisual examination of these
two graphs reveals key strategy shared by these participanslvedtransitions between
planningi task assessment, monitoring progress against standandsevising For both
participants, an iterative cycle of comparing their work to standards and considering next steps
towards completinghe task underpinned their revision wolParticipants 5 and 8 also had
relatively high multiplicity.Sixty distinct tie types werebserved across these two graphs and 16

of these were shared, yielding a multiplicity value of \38ual inspection of these two graphs
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determined that participanfsand 8 shared a central multidirectional tie betwd#anningi task
assessmemndmonitoring progress against standardiske participants 6 and 10, participants 5
and 8 engaged in a similar cycle of assessing the task remaining and comparing their work to the
standards in the exempsaand rubric However, participants 5 and 8 did sbiare a tie from
either of these operations to revising, suggeshagboth did not engage progress monitoring
andplanning- task assessmedtiring the revision phase of the SSA activity.

Importantly, no clear clusters of participants emeridpedugh the multiplicity analysis.
Certain ties or strategies were shared by pairs of particigauttsery few ties were shared
between groups of three or more participaftsv shared ties between groups of ipgrants
made meaningful interpretationausters improbableDverall, multiplicity statistics varied
widely, highlighting the great wvariation of p
Table 6

WeightedMultiplicity Statistics

PL P2 P3 P4 P5 P6 P7 P8 P9 P10 P11 P12 P13 P14 P15 P16

P1 A6 17 19 21 19 15 15 27 25 25 06 .24 .10 .24 .08
P2 28 28 .17y .13 .09 .08 .12 .21 .17 .10 .17 .14 .12 .13
P3 12 10 18 12 13 13 20 28 .08 .21 .13 .06 .08
P4 12 14 21 18 20 .26 .18 .11 24 13 16 .17
PS5 23 18 36 24 35 23 .09 .28 .15 .25 .22
P6 6 20 14 38 .15 14 20 .21 .15 .13
P7 31 20 .20 .18 .03 .19 .11 .13 .18
P8 19 24 21 08 .14 .18 25 24
P9 23 21 12 20 .18 .26 .24
P10 25 11 35 20 .17 .23
P11 A3 22 22 21 .16
P12 A3 31 .06 .13
P13 A9 .20 .17
P14 16 .23
P15 19
P16

Note Average multiplicity =.18
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Summary of Patterns in SSA Processes

The following is a bullepoint summary of key findings from trace dand graphs.

l

Frequency counts of cognitive and affective operations revededingi task
assessmem@ndmonitoring progress against standaridsbe the most frequently applied
opemtions across participants

All operations were observed at least once across participants.

Density analysis revealed which participants exhibited the most and least active SRL.
Monitoring progress against standardss the most central operation across
participants. Participants frequently referred to the rubric and @aesnwvhen a)

explicitly reflecting on the strengths and areas for improvement in their work (i.e.,
selecting cognitive strategies fl@arning and thinkinyyandb) revising

Planningi task assessmewas also a relatively highly central operation across
participants. Graphs reveal thgrticipants conducted environmental scans frequently
between operations throughout all phases oS®A activity.This finding in particular
highlighted the recursive nature of SSA processes.

Graphs revealed unique patterns of centrality within participants (discussed above) with
some patterns across subsétsese patterns revealigunestrategies (subnetworks of
operations) that emerged across the group.

Affective operations were relatively infrequent and not central. The latter indicates that
participantsapplied affective operations at singular points and rarely returned to them.
Multiplicity values revealed pairs of participants with most similar transition types.
However, multiplicity values were generally lawthe average was only .018 on a scale

from O-171 highlighting the wide variety of SSA processes observed across participants.
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Heatmap

The heatmap for the participants is presented in Figis82%/isual analysis of the
heatmap data revealed that participants spent most time examinmgfstending (i.e., stronger)
exemplar and the rubriéewer interactions were logged in relation to the good (i.e., weaker)
exemplar. This finding suggests that the participants spent more time reading the outstanding
exemplar and the rubri&tudents mapave found the outstanding exemplar and the rubric more
helpful in evaluating their own work and identifying areas for improvement than the good
exemplar.

Heatmap data also offer insight into which parts of the resources were most used by the
participans. The heatmap logged more interactions in the furthest most left columns of the
rubric. These columns contained the assessment objecteesuccessriteria) and
descriptions of these standards at the figoodo
interactions were | ogged i n thbpgartidipantstsgentiessdi ng o
time tracking and reading about what a-b@md response lookig&e. Closer inspection of the
heatmap data related to the outstanding exemplar higditidt nost interactions occurred
withing the first paragraph of the exemplar. The number of interactions gradaetyased
throughout the outstandirexemplar These data indicate that the participants paid most
attention to thdirst paragraph of the exemplar and there was a patténcrefasingattrition

throughout the exemplar.
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Figure 6

Heatmap of th&@uestionPrompt

‘Non sum qualis eram bonae sub regno Cynarae

| Study Code E V. e
Activity 1 - First Response

| Examine the view that Ersiest Dowson presents the speaker in this poem as having an obsessive attitude to love.

| Think about:
‘ = The characteristics of love

- The mpmsentatin‘n of the people involved
| - The feelings of the speaker

- The imagery and language used

- The way the structure and form reflect this

Non sum qualis eram bonae sub regno Cynarae
Ernest Dowson, 1867-1900
Last night, ah, yesternight, betwixt her lips and mine
There fell thy shadow, Cynara! Thy breath was shed

i Upon my soul between the kisses and the wine;
And I was desolate and sick of an old passion,
Yea, I was desolate and bowed my head:

Thave been faithful to thee, Cynara! in my fashion.

Figure 7

Heatmap of th&ubric

Rubric
Good
Language and imagery You provide a general effect of language choices
analysis (e.g., x shows he is obsessed
Contextflinks ‘You make general links to context that may not

be related to the question.
Links and
interpretations

Exploring symbolism ~ You attempt to identify symbols or motifs

of motifs correctly.

You provide one supported interpretation.

Excellent
You clearly explain the effect of language and
imagery choices.
‘You make specific links to the author’s life that are
somewhat related to the question.
You briefly introduce multiple interpretations.

You identify symbols or motifs and state why the
author used them.
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Outstanding
You explore the specific effects of language and structure
choices.
You explore relevant links to the context throughout your
analysis.
You evaluate the text by exploring several well-supported
interpretations.

You identify key symbols or motifs and explore how the author
has used them in relation to the question.



Figure 8

Heatmap of th&xemplars

Exemplar Responses to a Similar Question
Exemplar 1

Dowson presents the speaker as having an obsessive attitude to love from the first line of the poem: “Last night, ah, yesternight, betwixt her lips and mine There fell thy shadow, Cynara!” On the
surface, this shows that the speaker was only thinking only of Cynara when he was with a prostitute the previous night. However, on a deeper level, the speaker implies that he was not just thinking
of Cynara but actually imagining kissing her, suggesting a strong obsession with Cynara. The symbolism of the name “Cynara”, which comes from the Greek word for “artichoke”, evokes the
image of a heart trapped in a crown of thorny leaves. Dowson could have used this symbolism to represent that the speaker, despite his efforts, will never be able to win Cynara’s love. Artichokes
have thorny leaves which could further highlight the pain that the speaker’s unrequited love has caused him. The obsessive view of love that Dowson creates might reflect his own experiences with
love. Dowson was known to have an unrequited love that inspired many of his poems.

h 1

The speaker’s ¢ is reinforced ti ut the poem when the speaker repeatedly states that “I have been faithful, Cynara! in my fasion.” The speaker could be implying that he has been
“faithful” because he was imagining Cynaia while with another lover. The speaker never names the prostitute and later describes her lips as “bought”, suggesting that she is unimportant to him: he
may be simply using her to imagine he is kissing Cynara. This motif of being faithful is effective because it could reveal that he is desperate to prove his love for Cynara. The exclamation mark
after each use of the name “Cynara!” highlights his desperation.

The speaker’s love could also be interpreted as insincere: When the speaker says, “in my fasion”, it undermines the idea that he has truly been faithful. Here, the speaker might even be mocking
Cynara by highlighting how unfaithful he has been. The use of archaic and melodramatic language throughout the poem is effective because some Victorian readers might have interpreted it as
mocking and sarcastic. From this perspective, Dowson may have created a spiteful speaker who is showing off his decadent lifestyle to Cynara. An author in the Decadence movement, Dowson
could be mocking the idea of being faithful when one could instead indulge in drinking and prostitution.

However, underneath the mockery, Dowson suggests that the speaker might truly love Cynara. After the night with the prostitute, the speaker describes the dawn as “grey”. Dawn is often a symbol
of hope and a fresh start. However, the colour “grey” has connotations of sadness and hopelessness, symbolizing that the speaker’s life of decadence does not help them forget their love for Cynara.
The author’s use of iambic pentameter in this line contrasts with the alexandrine used in the other lines in the stanza. By drawing the reader’s attention to this line, the author might be stressing the
speaker’s intense longing for Cynara to highlight his obsession.

Exemplar 2

Dowson presents the speaker as having an obsessive attitude to love when he writes, “I was desolate and sick of an old passion.” This means that the speaker is distressed and in pain. The repetition
is effective because it highlights how “sick” and “desolate” the speaker feels without Cynara’s love. The noun phrase “old passion” reveals that the speaker’s love has lasted for a long time,
suggesting that he is obsessed with Cynara. It could also show that his feelings are very intense because “passion” shows a powerful emotion. The writer might have used this line to show how the
speaker’s unrequited love is ruining his life.

The speaker also shows an obsessive attitude to love when he says, “I have been faithful to thee, Cynara!” This means that the speaker thinks he has been true to his love for Cynara, even though
they are not together. It could also mean he is mocking her because he describes kissing a prostitute in the first stanza, showing that he is not “faithful”. The use of the exclamation mark is effective
because it shows that he is desperate to show the reader that he has been faithful. The speaker’s faithfulness is a symbol of their love. Dowson lived in Victorian times when people wrote love
poems.

Thinking

B

Participant Profiles

Individual SSA process profiles were created that triangulated data from frequency
counts, graphs, graph theoretic statistics, content analysis of text eshieirggl SSA, and exit
tickets. Thes profiles were provided to theapticipating teacher to be shared with the individual
participants SeeAppendixC for complete profiles for each participaNite that given space
limits, the profiles focugprimarily on density and centrality statistics to support interpretations of
the graphs. Fequency counts are only discussed in profiles where notable discrepancies exist
between frequency and centrality. Specifically, frequency of an operation was smgs#d if it
was a highly frequerdperation but not a central one; otherwise, the operation was only

discussed in terms of centralitylore findings related to content analysis and exit tickets are
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presented in the following sectioNote also that nodesme sized according to frequency, not
centrality, to highlight the impact of loops.
Emergent Themes from Content Analysis of Keystroke Logs and Exit Ticket Data

Through inductive analysis of qualitative exit ticket data and keystroke logs of text
enterednto the study website during the SSA activiix themes emerged related to
participantsd cogni Threeotthesethkemes felate spécificallgtop r oc e s s
affective processes and offer deeper insight into the affective proces3®4 ofhich are
particularly hard to investigate. Within t& themes, varying numbers of codes were identified
which represent tensions and synesgienong the participants. Representative quotations are
presented anonymously here.
Perceptions ofCognitive SSA Processes

Two codes emergegrimarily from exit ticket data which summarize how participants
understood their thought process during the SSA activity.

Focusing onldentifying Areas for Improvement Participants shared thapame
concern during the SSA activity was identifying areas for improverfiarg participant shared,
Al focused on what was missirghe use of Dowson's past, which was used in the Rubric and
exemplaransweess. Anot her not ed tuhdarstand whereicanwenprevein Tr y i n
my work and how i will &terestingly, epaki@pantseentioneth i n g s
trying to understand the strengths of their work through SSA. At its core, thigogalasizes
that participant8 a t twasnoh roating out the perceived deficiencies in their work rather than

a holistic judgement that included strengths they should continue to build on.
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Use ofthe Rubric and Exemplars. Another core strategy reported by participants,
unsurprisingly, involved using the resources as a reference point against which to compare their
own work.One participant shared that

| thought about the rubric and exemplar responses throughout rasseling and

revision of my answer, which allowed me to see which areas i had responded to

adequately and where | needed to introduce better ideas, or expand out my ideas in

greater detail.
As this approach was suggested to students at the start of théestamyand given that students
had engaged in a similar SSA approach in the past, this code is unsurprising. KHawsever
important to note that students cited the rubric and the exemplars roughly evenbne voiced
a strong preference for just using one type of resotteatmap data suggested that certain parts
of the rubric and exemplars were more utilized tbders, and that the weaker exemplar was
relatively underused (see above).
Initial States

filnitial state®is a term that has beenusedte f er t o t he student so
states at the start ah activity (Lui, 2020)Four codes emerged that reflect synergies across
participantso i niti aily. Uslikedle ereviouséhensettlesdcherhecandt h e
its underlying codes emergedmarythrough the keystroke logs from the study website rather
than the exitickets.Thus, most of the evidence for these themes is drawn from the SSA process
itself rather than retrospective reflections.

SSAto Inform Improvements andFuture SuccessThe second most frequent affective

operation was goal orientation adoption, a trace operationally defgpadticipants making

c

S

note about the purpose of SSARhi s trace was observed in 12 of
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and analysis of the keystrokegs revealed highly uniform responses across the 1iparits.
The participants described their reason for engaging in&Sdentifying ways to improve their

work. For example, one participant shared,

The purpose of self-assessing is to properly check through your work for-errors o |
mistakes or to see things you might add to your work that |you didn't think of befgre. Thiis|
can help with finding the best answers and using the best |knowledge as well as seding
which things didn't really work the first time.

This quote reflects anideacommarc r oss parti ci pantsd responses:
ARerdorweaknesses, or areas for | mpmpavememntpanlr
perceptions of their cognitive approaches (described above). Another important point
exemplified in this quotation is that participants adopted a highly-fasksed understanding of
SSAOGs pParticpants @ere concerned with how SSA could help them improve their
responses to poetry, or even more specifically, their responses padtincsilarpoem.This
participant articulates that SSA helps fAto se
t hi nk of ideniffthefid @ sa n & novwite abdugNetably, no participants wrote
about how SSA can support authentic or deep ilegrinstead, they espoused a more strategic
understanding of | earning where SSA could be
a specific question or question type.

Expanding on the idea that SSA helps to highlight or elimidetieiendges, participants
also recognized that it can be helpful in the future as well as in the prese@nagbarticipant
wrote that the purpose of SSA was Ato see wha
on it to write a better answer ngkhed0 Whi | e st i | | focused on maki-r
specific task type, this quotation reflects a recognitionlézahing from a SSA activity can be
applied to future tasks and result in improvement in that task overWimés not explicitly
stated there is a fundamental understanding of the link between success criteria and SSA.

Overall, thiscode reveal®da nst r ument al understanding of SSAC¢
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that it can support improved achievement in similar ta3ksticipants did rtoarticulate a link

between SSA and deeper learning, independent ofrstatelated criteria, nor did they describe

the purpose of SSA as purely strategic or perfoicearientede.g., to get a betterade).
SSA as &valuable Activity. The 8 @rticipants who visibly engaged in task value

activation agreed that the SSA activity was worthwHhileey reported that the process was

useful in supporting their improvements during the writing actityrther, participants felt that

SSA would encouragthem to reflect on their writing in the futuf@ne participant shared,

This task is valuable because it helps me better understand what | can do to improve my

answers, as well as encouraging me in the future to go back over my essays more

critically to improve them before handing them in.
This participantlso recognized that SSA could help them improve their grécexher

participant shared,

This task is valuable because
I am able to put my work up.against an efample and see what is better about theirs that coul(1 boost
my grade in mine and why it will help. |

For anotheparticipant t he SSA activityds value was that
writng:A Thi s task is valuabl e because it all ows
process of writing a response i n 4dltmatay t hat

this theme highlighted that the participants perceived the SSA activity as valuable for different

reasons. No participants reported that the activity was not valuable.
PerceivedChallenges of SSAAnalysis of trace data related to ease of learning and

efficacy judgements revealed that, overall, participants thought of SSA as challenging.

Participantgeportedseverakchallengesof eval uating one®se own

participant summed ughe challengeas follows:
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How easy is it to judge my work and improve it? y ' [
Quite hard, personally when you're judging your -own work yolh're judging it basedl only on
the knowledge you know and think is correct. If you have enpugh time to right eyerything
down the first time and”you're not sure what else you could|put it could be difficult

unless you're focusing on obvious errors or areas of igprowvement. With a mark s¢heme it ‘
may be a lot easier though. } ‘

As represented in this quotation, participants recognized a link between subject knowledge and
ease of SSA. Inessencene6s SSA skills are only as develo

Another participant that acknowledged ligdtsubject knowledge as a challenge for SSA shared

How easy i§ it to judge my work and improve it? |
spmetimes 1 get-lost and-if i struggle with a cerﬁaxn topic (not have enough Knowledge) then i wont
know whét to improve on

A second challenge participants identified was related to bias. Participants often described

themselves as overly saifitical. Importantly, they seemed to see their-seificalness as a

fixed trait, something inherent that was just part of their natOres participant wrote

|How easy is it to judge my work and imjrov# it?

I am quite a self-critical person, andlso am quite harsh about my work and the areas I need to
improve; however, I don't always take the fecessary steps to| improve.

Despite their focus on their perceived areas for improvement, the participathaite

motivation to address these areas as a limitafianther highlighted,

How good am I at judging my work an improvina it?
I am very good at/criticizipg my work and knowing what I need to do to Jimprove, but do not always
pick out my strong points.

This participant sees the difficulty thexperience indentifying the strengths of their wods

rooted in their seftritical approach to SSA. Interestingly, no particigsaarticulated the

opposite challengef having difficulty identifying their areas for improvemeat.its core, this

code reveadthat SSA was considered to be a challenging undertaking for these partjcipants

and that participants were able to identify and articulate why SSA is challenging for them.
High Self-Efficacy to Overcome SSAChallenges.Despiterecognizing somehallenges

associated with SSA during the activiparticipants voiced high confidence in their capacity to

make improvements to their wottkrough SSAImportantly, participants explained that tHejt
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confidentwhenthey had access &xternal feedbacto help inform their selhssessments.
Participantsmostfrequently citednark schemes or exam specificatiassbeing helpfulFor

example, one participanbted that they find SSA easy if they conduct it with clear success

criteria providedill f | have a specification/ AOs [assessr
g o o dhis code highlights the importance of the study resources for this groups SSA process

given that they described SSA as a challenging actisityptherform of external feébackthat

supported high SSA sefffficacy was feedback from a teacher or peers. Several participants

noted that they trustedaeher feedback more than their own due to their biases about their work.
During the SSA activity, one participant reflectedhmw good they think they are at self

assessing and improving their wovkriting,

Not as good as a teacher would be, but it helps to understand exactly what knowle 'ge 1
personally know rather than all the knowledge that a teacher. knows; se“I“can propdrly Xep
how well I would do in a first response, however only withla psoper mark scheme therwise
there would be either a posItive or negative bias from me and I won't know%how good my wprk
actually is unless someone points it out to me and offers praise or criticism.

This participant recognizes the importance of two forms of external feedltheknark scheme
and praise or criticism fromlo¢rsi in supporting their confidence in their sasessments.
This code reinforces the importance of forms of external feedback in supporting high SSA self
efficacy.

Par t i cPepanal$uscésLriteria. Evidence that participants brought hidden or
implied success criteri@ the SSA activity was apparent across trace data and in the exit ticket
data. This code emergadross participants who wrote about assessing their work against criteria
beyond thosexlicitly listed in the rubric. Most of these criteria were related with writing
quality. Forexamplep ne st udent refl ected 4agssesgsingandr exi t
revising my work, I made sure to check for awkwandlyrded sentences, beforeaaining the

actual cont en inmany indtahces, theeexvere dletr sracés fof.participants editing
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their writing for claridyti mganwag, nahdagr amm
study,this behvaiouwas clearly observdd whenparticipantsvould rewrite and revise sections
of their first response and revised answérat participants would apply general writing criteria
to their work is unsurprising for two reasons. Firs¢stncriteria have been internalized through
years of English education. Second, and perhaps more importantly, writing is an underlying
implied aiterion in the rubric as achieving any of the levels requires clear and precise written
expressionBeyond writing criteria, some participants cited assessing their work against more
aesthetic criteria. One participant described checking their workiogeei t Af |l owed wel
Another sharedhis in their exit ticket:

As | was self assessing my work, i was reading the exemplar answers and trying to

compare them to what | had written. | was also thinking about my goals for the answer

and what i had not yeétcluded but i wanted to in my revised answer.
This participantdistinguishedetween their personal goals and the criteria apparéiné rubric,
though it is unclear what these goals were. Overall, this icodsatedthat participants brought
criteria from beyond the immediate task to the SSA activity as part of their initial states. These
criteria could be categorized as relateavtding qualty, aesthetics, and personal goals.
Managing Affect and Motivation

Participants reported experiencing varying degrees of challenging affective states during
their SSA processes. Specifically, papgants articulated feelings of anxiety, stress, and
frustration in both trace data and retrospective exit ticket tathe exit ticket, seven of thé1
participants reported some level of agreement (somewhat agree, agree, strongly agree) with the
Likertscalei t em fl experienced f eedassesgmenttaskiraer ustr at

data revealed that studesistively reflected othese affective statekiring theprewriting and
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selfreflectionphase of the study lessdmefore theypegan reising their work Participants
pointed tofour of anxiety, stress, and frustration, as weltvas strategies they employed to
manage these feelingsast, a clear trend of affective states improving throughout the SSA
activity emerged within the trace and exit ticket data.

Dissatisfaction with I nitial Responseas aSource of Frustration . Several stated that
frustration stemmed from a sensalifsatisfaction with their first response. For example, one
notedi thaktt &lightly frustrated if iThwas wunabl
participant actively applied awasablketoimangge t o ma
this by referring back to the question and exemplar responses, to improve myBdesing to
think about the question and exemplar responses for guidance manifgsitathasyi task
assessmemndmonitoring progress against standarsthis participants SSA process. In this
way, these cognitive operatioaeviatedfeelings of frustration by allowing them to chart a way
forwardin their process and in their workurther, the exemplar may have provided the student
with language toxpress the ideas they were struggling to articulate.

Unable to Think of Ideasas aSource of Frustration . In a similar way, participast
identified not being able to think of satisfactory ideas in response to the question as a source of
frustration One participant shared that theywBr&é r ust r at ed t hat i coul dn'
ideas Related to the above code, the challenge of thinking of ideas they felt were up to standard
initiated an uncomfortable affective state for some stud@&hts.codecould point to an internal
dynamic of recalling prior content knowledge thinking of newideas in relation to thewriting
prompt and judging the quality of these idaasan emotionally volatile space within the SSA

process.
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Time Pressure as &ource of Anxiety and Stress.Participants identified time pressure
as a source of anxiety and strdsst. exampleone participant chose to make a note of their
emotional stee during the SSA activity wr i t i ng, fAstr esRartidippmism t he t i
expressed a concern with writing enough, suggesting they fetjuhatityof writing was an
implied criterion of a higlguality response-aving limited time to engage in a highly complex
task unstprisingly caused feelings of stress and anxi€hys code reinforces that SSA is a
highly complex activity that may require substantial amounts of time to enable deep learning.
Planning and Monitoring to ManageFrustration . Participants who experienced
frustration reported using two cognitive stratedigganningi task assessmeahdmonitoring
progress against standardso escape &ustrated affective state. One participant shafied, wa s
able to manage th[&rustration]by referring back to the question and exemplar responses, to
i mprove my ideas. 0 Pausing to think about the
manifested aplanningi task assessmeahdmonitoring progress against standaristhis
participants SSA process. In this way, these cognitive operations alleviated feelings of frustration
by allowingparticipantdo chart a way forward in their process and in their work. Further, the
exemplar may have provided the student with languaggpress the ideas they were struggling
to articulateA di f fer ent p a managedfrygstaation]byseading taedrybriciand! |
exemplars to know how to improve what i was w
actively sought guidare in the resources to manage affective states.
Pushing Through UnpleasantAffective States.A common metaphor emerged in the
exit ticket data which described managing affective states participamsivedas negative by
pushing through thra. Exemplifying this code, e participant reflected in their exit ticket on a

chall enging emotion they experienced and how
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and made a plan which made me feel more structured, then read exemplars which made me more
selfa s s u r e ditioroto dushingatitadigh the emotion, this participant referenced making a
plan, highlighting once again thglianningi task assessmera cognitive strategy, was
important in managing emotionsotably, participants described not just pushing through an
emotion, but pushing through and doing something (e.g., planning, writing a paragraph,
monitoring). Ths code highlights that acting or working on the activity helped students to
overcome challenging affective states.

Revisions andl mprovementL eading toPositive Affective States.A strong trend was
observed across trace dataspecially traces of cognitive and affectjudgements, attributions
and reactions in the reflection phasand exit ticket data wherein participaiits e mot i onal st
improved tloughout the SSA activity. To illustrate the prevalericéhs trend, 13 out of 16
participantsdescribed such an emotional trajectory. These 13 particidastsibed experiencing
negative emotions with a range of valenaethe start or at some point during the SSA activity.
For example, participants,ideddmildestadidserlei snsge dfio
or A f r dwingthea grexrding phaseHowever, these participants all noted feeling
Asati s fihapPy o, fengagedo, and ngsed partioumtyed 0 as
when they analyzed the rubric and exemplars and had the opportunity to revise their first answer.
One participant summarized this trend as follows:

| felt more motivated athe task went on, as after the self assessment i felt more

confident in what i was writing, and after comparing bit to others, | felt more motivated

to improve my answer and make it better.
Reflecting on their SSA process, another participant describedfeeg fistr essed and

complete a paragraph with no preparatiotien felt more confident and relaxed. Good for
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revisionand memoryfeal | . 0 For this participant, refl ect
endleft them with gpositive perception of it. Expressing a similar sentiment, one participant
noted, fincreased.deoreflioperdc @ ndfetltdrewar dsn how t
Recognizing the value of the exer thrdse drove t
participant articulated this trend this way:
one t o t he gnanypanidpardspseeing thesimprovements in their work as they
worked through their revisions provoked a positive diffeaesponserhis trend was
corroborated in the trace data. Participants
Astressedo early in the ISR faxativiftiyedadao,yvafih api
Amoti vat edod wh e n proveniehteattheiendgpf the activitytoreeitraice datomm,
a participant chose to make a note of their emotional reaction at the end of the activity, writing
fiproud of improvemedt. A sense of pride was a common emo
traces ofaffective reactions. While it does not refer toeaplicitly strategy, this code highlights
the power of the SSA activity in making stude
in a task.
Tensions with the Role dbelf-Criticism

Related to affective dynamics, a theme emerged fromtkanth data and exit ticket data
wherein seHcriticism was perceived as a helpful or limiting force in the SSA process.
Participants recognized that to engage in SSA in part meaosfitontthewdanesses i n on
work. For some participants, having their areas for improvement illuminated through
investigation of theubric and exemplars was perceived as empowering. One participant shared,

Initially i had to more self critical in order to be awafevhat could be improve. Once

this was activated in my thought process i was able to compare what i didnt achieve in
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my initial response compared to the exemplar more honestly, and of that i noted it and
attempted to include it within my revised attempt.
This participantdés use of the word fiactivated
work critically is not necessarilyraaturallyoccurringprocess, but one that must be aslv
switched on. Another interesting point is that they recaghthatmaking themselves more self
critical enabled them to be honest in their-ssessmenthjghlighting trat honest self
assessment is a choice contingent on onebs wi
is not perfectln this way, adpting a seHcritical stance was seen as a driver of productive SSA.
Another view of sekcriticism saw it as a barrier to learnjmgne that needed to be
overcome in order to complete the SSA activity. Participants noted that having to ctirdront
less successful aspects of their work diminished theicselfidence. One participant,
describing how their emotional states changed throughout the acatvigg that the activity
Al i mi tcenfidenseeak Have to find good/bad | n t h i was seen as doublé&dged
sword in that it helpd students to focus on their strengths and weaknesses; however, the latter
focuscould behumbling forparticipantsAn ot her partici pant shared,
overcome resistance over setiticism, but then | felt guided and more confident in my
i mprovements. 0 Bhdisrt rwiymd efobighhybl aneirderndl conflict
wherein they did not want to think selfitically and had to either fight thenpulseto be sel
critical or embrace selfriticism. Ultimately,it wasguidance from the rubric and exemplars that
enabled them tanove past this struggle, likely because even though they had to confront the
weaknesses of their work, they felt supported @mdidentin making improvementdVhile the
participants voiced divergent understandings of the role and value-gfiselsm in their SSA

processes, what is most interesting is thdgoth views, participants conflatedticizing their
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own work withcriticizing themselves. In other words, participants strugtpedtitically evaluate
their workbecause they toakny selfimposed feedback for improvement personally.
Decisions about Revisions

Participants articulated three dististtategies for informing revision decisions in their
work: monitoring progress against standards, recalling past feedback, and rereading their answer.
Codes within this theme were drawn from exit ticket data but@reborated through traces.

Monitoring ProgressAgainst Standards. Participants diculated that their decisions
about what and how to revise their first response were rooted in their comparisons of their work
with the exemplar and rubricParticipants described focusing amy success criteria or content
knowledge that were demonstrated in the exemplars and rubric that were not apparent in their
own work. Theirpriority was to focus on incorporating these missing success critguiaaasof
content knowledge into their revisegsponseTo exemplify this strategy, one participant
r ef | eUsimgehe rubrié, | was reminded that it would be beneficial to link the speaker's
actions to contexts regarding Dowson's life that would be relevant. The exemplar responses were
also useful, because they gave me alternative readings-degtimanalyse® use in my revised
answer . o0 This strategy menioling progsessiadaiast standgrdsi t i v e
which was the second most frequently observed and the mostlagdration across
participants. Thénportanceof the rubric and exemplalsoemr ged i n partici pan
attributions where they identified the rubric and exemplars as critical gtideser, as
described above, these resources were key to managing affect, motivation,-antcseth. In
this way, this code of onitoring progress against standards crosscuts many of the other themes

and emphasizes the centrality of the resouircesipporting confidence and revisions.
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Recalling Past Feedback.Interestingly, participants emphasized the importance of past
feedback in informing their revision decisiody study journal highlights that, during the study
lesson, students appeared to work independently and silently through all the activitidas$he c
teacher was rarely asked a question by one of the students. Howeavear,the e ac her 6 s f ee
was evidently still at play within the SSA activity as participants reported this shaping the
decisions they made about how to change their respOm&epaticipant described making
revision decisionen t he basis of past feedback as foll o
teachers. o At its core, this code hiighl i ghts
almost a ceassessment of work tveeen the student and external feedback they have
internalized. This code likely overlapswithh e s ubt heme of participants
criteria: while it was not investigated in this study, it is logical that these personal goals or
criteria are sh@ed by past feedback they have received in taskiregiveas similar.

Re-reading their ResponseA third strategy that emerged involved participants re
reading their response. While participants reported this strategy in the exit ticketsalisavas
observed in trace data wherein participants tracked their cursartheirenriting, implying they
were rereading it. While participants articulated this as its own straiegsgs never listed in
isolation. Participants who discussedeadingalso listed other related strategies (suchsisg
the rubric).Trace data support that rereading was often used as a part of monitoring against
standards or writing/revising. However, tleizsdeis distinct frommonitoring progress against
standadsin tha participants may have been rereading their work with a focus on their own
goalsi e.g.,participants described reading forf | andfba wk war d ®oEtogeeanc e s 0
general sense of their ideas rather thamkihg about the standards in the rubAtthe heart of

this code is a crosscurrent withio othercodess t udent s 6 @andmreling@ast goal s
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feedbackasit highlights the significance of criteria beyond thaesectly required by the task in
informing revisions.
Scrutinizing Keystroke Logs in Traces via Content Analysis

One final theme emerged solely from analysis of trace data. In general, contensanalysi
of p ar tkeystrokpselatéddodraces revealed that participants were authentically
engaging irthe operations according to the operational definitiomsontrast taesearctihat
has identified shallow engagement or copying in some operations (e.g., Hadwin et al., 2007),
content analysis revealed that participants were most likelyghtfullyengaging in the
cognitive and affective operations they were implyigry few instancesf participants
providing unclear, uninterpretable, or extremely short responses to note praen@tecorded
suggesting that participants were generally actively engaged in the opetdbarever, two
codes emerged in the data which desdwaephenmenarelated tahe nature of the SSA
operations.

Focus onWriting Task over SSAActivity in Metacognition. First, trace data revealed
that participants tended to focus on the writing task vedmgaging irmetacognitive awareness
and monitoring of cognitiorather tharthe SSA taskWhen reflecting on what strategies they
were using during the SSA activity, paipants tended to write about strategies for the writing
task {.e., poetry response) rather tterategies specifically related to SJ2or example, one

participant paused to create a note on their strategy during the SSA activity, writing

|

I need to, include multiple interpretations when writing a long answer question. AlJo use better

sentence starters Fotimprove the flyidity of my work.
I

List all the stratfgies Iiam using to improve my final answer.

The strategies they describe are specific to the exam type question to which they are
responding rather than SSA its&While this trend was most visible in tracesoétacognitive

awareness and monitoring of cognitjohwas also apparent in otlseiForexample, when
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activatingmetacognitiveknowledge, participants almost exclusively activategtacognitive
knowledge related tanswering poetry questionather tharmetacognitive knowledge related to
engaging in SSAFundamentally, this code elucidateattwo levels of SRL processes can be
thought of when exploring SSA processes: networks of operations rel&@g83é as an

activity, and b) the task in which studentse selfassessingn other wordsselfassessomnay
beactivelyregulating bottheir writing processes and the strategies they are using to assess their
work and improve itResearchers examining SSA processes may need to consider and define the
interconnectedness of these levels.

Reframing Content Knowledge in theRevisedResponseA final code emerged across
content analyses of  ptahratti crieplaanttesdd troe vpiasretd criepsa
This code indicated that participauwlisl notdirectly copy from theexemplar responses in their
answers. Revised responses were originaheir revisions, ameparticipants added highly
original ideas related to the wrHorteeamg@en use of
their revised answeone participantidentified a semantic field of illness in the poand, by
linking to the Victorian belief thgthysical symptoms could be manifestationgmibtions,
excavated a subtknd originalinterpretation of the poem thatlded to a substantially improved
responselt is unclear whethesuchhighly original ideasvere known before and may have been
triggered by the exemplars, or whether they were thought of during the a®aiticipants also
frequently incorporated or expanded upon ideas from the outstanding exemplar into their revised
answersFor example, many participants rewordedeRkploraton of the symbolism in the name
Cynara in their revisions. Often, when students borrowed an idea from the exemplar, they built
on it using their prior knowledge. For example, one participant wrote abwuthe author broke

from their structuretodrawéh r eader 6 s at t einahideafromtthe exampap e c i f i
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and added their own interpretation that the centrality of the Woyd a rreflécts that Cynara is

at the center of the speaker 6s | i emplarsthati s cod
are on the samariting prompt as the task the students are completing. Using an exemplar on the
same writing prompprovides students with content knowledge; using one related to a different
prompt may introduce another cognitive operatioresein participants translate success criteria

across topics.

Summary of Heatmaps, Trace Data Content Analysis, and Exit Ticket Data

The following is a bullet point summary of key findings from the latter half of this chapter.

1 In combination with tracdata and graphs, heatmaps and thematic analysis enabled the
assembly of individual participant SSA process profiles. Each profile provides an
analysis of the participantsod6 S@gpbs.Thesecesse
profiles were able tprovide concrete and actionable feedback to each participant.

1 Heatmap data revealed more interactions with the rubric and outstanding exemplar than
the weaker good exemplar. The gooérmplar was relatively ignored.

1 Within the rubric participants primarily interaed with the list of success criteria and the
good and excellent achievement level columns. The outstanding, top band achievement
column was relatively ignored.

1 Within the outstanding exemplar, participants tendedddas on the first paragraph.

1 Themes emerged across content analyses of @acegualitative exit ticket daté key
trend was that affect and motivation improved throughout the SSA activity as participants

recognized the improvements in their work.
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1 Paricipants reported goal orientations that focused on improvement within the particular
task and transferabilityp similar tasks. They articulated the purpose of SSA as largely
instrumentalnd did not link SSA to more general learning or SRL.

1 Participantsighlighted sources of negative affective states and strategies they employed
to overcome them, e.g., pushing through, stepping back to plan next stepsngetisi
rubric and exemplars.

1 Comparing their own work to the rubric and exemplars werecattth e ar t of par t i
SSA strategies, adding support to trace data patterns which highlighted the centrality and

frequency oimonitoring progress against standards
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Chapter 5

Discussion

Researchers have long recognized that SSA is a core component of classroom assessment
that serves student learning (e.g., Andrade, 2Bk & Wiliam, 1998;Earl, 2012;Hattie &
Timperley, 2007Nicol & MacfarlaneDick, 2006; Sadler, 1989As Andrade (2010) and Sadler
(1989) have argued, assessment cannot be left in the hands of the teacher alone: ultimately, it is
the students themselves that mastess and adjust their process and performance towards goals
if authentic learning is to occuAs discussed earlieone of the most enthusiasampirical
supports for SSA in theH2 classroom comes from the research of John HBtEed on
Hatti eds eandlysis whick iecludee data from 300 milliorlR students from
aroundthewdd,ist udent so6 ability to report thoughtful
way of saying they are assessment capable) has an effect size of 1.44, meaning that it more than
triples the speed of learnifgb ased on Hattieds calculation tha
of learningp (Frey et al., 2018, p. 48Pespite theoretical and empirical support for SSA,
research has also shown that studerfiiis angage in SSA are not guaranteed to receive its
berefits (e.g.,Andrade, 2019Brown & Harris, 2013)The primary barrier to consistently and
effectively supporting SSA in K2 contexts is that the cognitive and affective processes of
students engaged in SSA activities are not fully understdodréde, 2019). Without
understanding these internal SSA processes, teachers are unable to effectively tailor SSA
activities to suit theistudentsheeds and support student learning during SSA (Panadako et

2016).
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Fundamentally, this resedéwrcespomled tocalls toempirically investigate the black box
of SSAT the cognitive and affective processes of students engaged in an authentic SSA activity
T within the context of a senior high school English cl&ékile similar work is required across
othersubject domains and learning cultyréss context was chosen given grapirically
establishedink between SSA and learning to writéndrade & Valtheva, 2009Graham &
Harris, 2018 Lin-Siegler et al., 20)mandbecausét is important to examine studedsSA
processes just before they leavd K the environmerof highest teacher suppofthe data
collected in this study respondedtieo researclguestions:

1. What are the cognitive processes of grade 12 students as thagsss§ their analytical
writing?

2. What are the affective processes of grade 12 students as thagse=§ their analytical
writing?

Employing a collective case studysilgn, this researctieeplyinvestigated SSA
processewithin a specific and weltlefined context. Instead of supporting generalizable
findings, thismultimethodstudy design sought irestd to collecand triangulate a variety of
types of data to develop a rich understandingna clas& SSA processeasirectly informed by
the assessment and learning culture in which they are imm&secifically, by drawing on
highly fine-grained traces of participat s © c o g ni t iprecesses dudng arfabitleentit i v e
SSA-based lesson, this study contributtes first empirical evidence of the ways in whidgh
schoolstudents think and feel durirmon actuaSSAactivity. In this way, it contributekighly
nuanced findings to inform SSA theory

Further,this studyaddresse key limitations in previougmpiricalresearchFirst, this

research examined studentsd c o gdefingdauteenteand af f
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classroom SSA activity. Data were collected in real time and in an authensiool@asomputer

lab environment. The SSA activity was one with which stuslevere familiar, and the topic was
part of their actual curriculum and something thare studying with their teachéiith

recognition of the wide variety of activities called SSA (Andrade, 2019; Panadero et al., 2016),
as well as th&ey roleof classroom contexi shaping SSA (Andrade & Brown, 201@&)js

study pushed back against previous studias@fimensionaldecontextualized conceptions of
SSA(e.g., Butler, 208; Panadero et al., 202¥an, 2020aYan & Brown, 2017.

Second, thistady interpreted SSA processes using an a priori theory of SRL. This highly
granular theory of SRhas beeffiavoredas a way to understand the connection between
classroom assessment and contemporary understandings of learning (Andradé&t&aiBroo
2019; Brookhart, 2013As the theory explicates cognitive and affect/motivation subprocesses
seprately across four disitt SRL phases, it provides an unparalleled basithéarizing and
empiricallyinvestigating the cognitive and affective SRL processes of BgAising this
theoretical foundation tonderstand t u d e n tognition&n8 &ffect within an authentic
classroom SSA activitythis researchuilt on contemporary conceptions of SRL as a process
which needs to be examinadthin a specificactivity andcontextrather than as a fixed aptitude
or trait that operates similarly iany contex{Cleary et al., 2021)

Third, this research is the first known to study SSA cognition and affect using digital
traces othe ways in which students were thinking and feeling during an SSA activity. By
drawing on session recordings of studefit act u a l behaviours during S
fine-grainedtrace data that is usually impossible with traditional learning analytics (Winne,
2017). Thisfinegr ai ned empirical evidence of student s/

chief contributionsof this workand responds directly to calls to collect highly volatile data from
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learning processas real time(Winne et al., 2019)SSA included (Panadero et al., 2020)d
digital traces of SSA (Yan et al., 29).
Fourth, thisstudy did not rely solely on seléport data to inform its findingss past
research has (Pagtero et al., 2020yan, 2020a, 2020k an & Brown, 2017)Self-reportsi
especially retrospective and taskspecific one$ of cognitive proesses have been shown to
bear littler es emb| ance to studentso6 actual processin
2013 Winne, 20193 possibly in part because they requuegfect memoryWinne, 2020).
Fifth, this study is one of a few to study the SSA processes of students freil a K
population Mostrelatedresearch hastudied postsecondasamplesdespite recognition that
learning about SSA processes befoostsecondary is criticéBrown & Harris, 2014Yanet al.,
2019.Mor eover, Yan and Br own 6isondwhibhlisthe basihferor y o f
their line of work and SSA instrument (e.g., Ya0,18,2020) i is based om study of
preservice teachers in an assessment concent(aton& Brown, 2017 Yanet al., 2013
In the remainder othis chapter, | will discuss the most important findings of this study as
they pertain to the two research questions. Concurrently, | will disoydisationsand
provocations of these findingswill then discuss the limitations of this research aridriu
directions for this line of inquiry.
The Cognitive Processes of SSA
Brown and Harrig2013) in concluding their seminal metaalytic review of SSA
research in KL2 contexts, positedth&tS A supports | ear rvalugionipr ovi de
involvesdeep engagement with the processes affiliated witkragiflation (i.e., goal setting,
sefmoni t oring, and evaluation agandmdednd val i d, ol

Brookhart (2019), in fusing together classroom assessment research and SRL, made the
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argument that SSA is central to engaginglents in a variety of SRL processes across all phases
of SRL. While longitudinal studies are presently lacking, Andeat#iBro o k h theoty ofs
classroom assessment asregulationwould suggest thatlassroom assessment activities
generallyi and SSA specifically engagestudentsn practicing SRL process&ath the teacher
and their classmates until over time they internalize these processes and learn to regulate
independently. In this way, the central and frequeghitive and affective processes observed in
this study highlight those that the participantere practicing and the processes participants
would likely develop with SSA practice over tima. other words, the processes observed in this
study begin to illuminate the internaodvermechan
time.

First, itis important to note that all cognitive and affectoperationgheorized in my
synthesis of SRL research within Andrade and Braok$t2019)SRL framework were
activated by participants withinithSSA activity.Before exploring the most central afndquent
operationsthis finding suggests that all thegnitiveand affetive operations can keepart of
SSA processes$n other wordsevery operation was helpful to someone in the chagde
variation acrosparticipans 6 S S A p asobseeveds higklighting that SSA processes,
when examined at this level or granularity, are highly personal. While some straitegiesnall
networks of operations and transition patterns) wéservedicross pairs of participantso
clear clusters gparticipants emerged related to transition tygésis, informing a robust and
detailed model of SSA processes will require data from many more participants, an endeavor
which remains at the heart of the research agenda. Speciffaalisgresearch shodlemploy
similar methods telassify approaches or responses within this evidence informed SSA activity

across contexts.
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Thisresearch could eventually hddmh school Englisteachers identify patterns 86A
processes e.g., specific strategies or barriérand provide support accordingly. Further, the
observed variation of SSA processes in this study highlights the importaieaeioérs
understanding the individual operatianorder to support studés within the classroomirmed
with a knowledge of the most frequent and central operatigis,school English teachers
would be well positioned to suggest strategies to students who are stuck or frustrated within the
SSA activity.

Findings from this stdy attach particular importance to two cognitive operations. The
most central operation across participants masitoring progressgainst standardsAs such,
participantsemployedmonitoring progress against standardsa A h ub qonpthayc e s s
reverted to often or freely inserted throughout the acti@pecifically,graphsrevealed that this
operation was applied imwb ways. First, participantsequentlychecked the rubric and
exemplars while they were revisitigeir first responselhis finding reinforces the importance of
the external sources of feedback, the resourc
shown thareferring to resources (e.g., exemplars, mark schemes, past exams) to guide task
completion ighe SSA actiorassociated with the higheathievement on the taskmpared to
all other SSA actions (e.g., asking for feedback from the teacher; Yarh)2020

My finding reinforces the importance of providing students with high quality resources
with which to assess themlses.The participants, high prior attainers who likely have strong
SRL skills, were afal to use the external resources to effectively improve their work with little
teacher supportnterestingly, heatmap data indicated that participants paid most attention to
specific aspects of the rubric, namely, the list of criteria and the good ankeixcelumns.

Previous research has found that participants perceived that using rubrics to suppeasSSA
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helpful in developingSRL processe@Vang, 2017); however, the specific ways in which
students use rubrics during SSA has remained in a blaciviyostudysuggests that students
may need support in using rubrics most effectively. The ways in which educators support
students in using rubrics may be an impottaspect of supporting productive SSA. Further,
heatmap data suggested that the weaker égemvps not used to the same extent as the rubric
and the outstanding exemplar. Researchers foavel that grade 6 students usexemplarsof
contrasting quality during SSA of writing were able to improve their work significantly more
thana comparison pup usingonly a highquality exemplafLin-Siegler et al., 2015 he
participants in my studigad high targetand may have felt that the weaker exemplar would not
be useful. However, the act of comparing different levels of quality could support deeper
understandings of suaess criteria (LirBiegler et al., 2015).

My study suggests that students may need encenmagt or explicit assistance in
effectively utlizing weaker exemplars alongside strong ones. Leadagsdiscussions that
compare strong and weak exemplars could be a useful actigtpporting learning through
SSA (Andrade & Valtcheva, 200%urthe, heatmap data indicated that, whil@nitoring
progress against standardsing the outstanding exemplar, participants tended to primarily
interact with the first paragraph of the exempRerhaps, in an effort to save time, participants
found enough guidance in the first paragraph and did not feel a need to read furthema¥hile
heatmap dates needed to inform generalizable findings related to how students use exemplars
and rubrics during SSA, findings from this study offetiatievidence that highly strategic and
high attaining students may strategically select aspéttese resources to use. Further research
could help educators design more useful and efficient resowrcestu pport student so

processes.
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Participantstended taalternate betweemonitoring progress against standar@<.,
reading the rubric and theark schemejndselecting and adapting their cognitive strategies for
learning and thinkindi.e., explicitly noting what they did well and how they feel they need to
improve their workjand/orrevising In this way, monitoring progress against standards was an
underlying process of selémh and adaption of cognitive strategies for learningthimking.
This finding supports theories that decisions about revisions are driven by two related but
distinguishable subprocessgfsmonitoring work to selfjenerate feedback and then formulating
interpretations based on that sgéfnerated feedba¢Rndrade, 2013Praper, 2009) What
remains in the black box the link between these procesdbe factors or processes that shape
participantsd i nterpr et aeneratad feedbackhus,the waysinut i on s
which teachers c¢can s u frgmanoritorisgtemains antareadori nt er pr e
empirical investigatiofAndrade, 2013).

The seconaognitiveoperation of importance was the most frequently applied operation,
as well as the second most central across particigaatsingi task assessmennterestingly,
this operation was not part of the a priori theoretioahflation underpinning this research
However, it emerged so frequently and clearly through the trace data that its importance could
not be ignoredPlanningi task assessmeatose primarily innstancesvhere participants
conducted environmental scans of the study welSamllingandtracking textfor medium
lengths of time between operatidangplied that participants were scanning through resources
and prompt$ the digitalenvironment in order tochart their nexsteps Given that the watage
was quite long, thirace was clear and apparent whenever it occijredit was easy to see
when participants were conducting environmental scans because they had to interact noticeably

with the webpage)While monitoringwas tightly bound with two operatioiigevisingand
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selection and adaption of cognitive strategigs form a strategyplanningi task assessment
was inserted freely throughout and often applied severaktimsuccession. This disttion
suggests thahonitoringwas most important in the performance and control phases of the SSA
activity, whileplanningi task asessmenwas useful for participants across all pha3esmy
knowledge, related research has not highlighted the impertiplanningi task assessmeat
environmental scans in SSA. It is possible that this process idilallyto be detected in highly
granular traces, though some participants did recognize in thenepelft data thghlanning was
important to their procesResearchers and educators would be well sdyy@avestigating what
happens while students are engaged in this process. Hdeginmaking decisions about how to
proceed in their work? What criteria are they usinggsess the task and most productive next
steps? How can t e planhimgr task assepspéht t st udent so
Participantsé Affective SSA Processes
Transitiongraphssuggested that affective operations were applied infrequently in
comparison to cognitive ones. Further, affective operations were not centia@ti@peancross
participants. This finding suggests tiparticipants paused at key points to reflecthar
emotional and motivational states; however, sypbrationsvereisolated eventinked to
specific points ather than points of initiation for strategi@$ie relative infrequency of affective
operations should not suggest that affective processamanportant in SSA. In fact, every
participant applied affective operations except for participant 4, suggesting that they play an
important role in SSA processeégdditionally, in the limitations section, | will explain one
challenge related to affedetection that could have caused the role of affect to be
underrepresented in my findindasteadof indicating that affect/motivation is unimportatite

relative infrequency and low centrality of affective operations ceufiyjest that students need
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more support managing their affect/motivation during SS&sdrch and teaching practice has

tended to focus ohow classroom assessment can supamyhitive gerations Andrade &

Brookhart, 2019). Consequently, while teacheay mse assessment to teach students to set

goals, seimonitor, and reflect hey may not explicitly draw st ucf
states and strategies for managing affect/motivaltore guidancenay beneeded for

supporting students in deloping strategies to manage affect/motivation through assessment

generally, and SSA in particular (Panadero et al., 2@2@n affect mo t i vcatical roleid s

learning (Boekaerts, 2010; v&eylroeck et al., 201Y.

Further exit ticket data awell as content analysis of the affective traces revealed some
importart affective processes. First was the trend of improving affect and motivation throughout
the SSA activity. Participants reported experiencing feelingsxiety, stress, frustrationpa/or
low motivation in the prewriting phase of the activityme pressure and dissatisfaction with
their work were cited as primary sources of these feelifigs interview with the teacher
revealed that the class was a high attaining group whoassecerned with grades and doing
well in their highstakes exams. Given that tB8Aactivity started with an exastyle question,
the students likely viewed it as a test of thearning and may have experienced these affective
states as a result of wamgi reassurance that thage on target.

However, while they experienced challenging affective states during the prewriting
phase, a trend emerged across participants wherein motivation and affective states improved
throughout the activity. Exit ticket artithce data revealed thiatvasthe guidance participants
sought in the rubric and exemplar which allowed them to improve their work substantially.
Ultimately,itwas parti ci pantsodo feeling of i mprovement

motivation. Ths finding isinlinewi t h Rossd6 (2006) t heamagtery hat S¢

150



view of learning wherein knowledge is not fix&l; recognizingsignificant improvements to

their work through SSA, they see how application of strategies can lead to improved
performancewhich increases seéfficacy. This trendhighlightsthe importance of providing
students with the opportunity to revise and inyartheir work as a result of SSA feedback and
classroom assessment feedback more generally (Andrade & Valtcheva, 208%dlar et al.,
2015) It is important to note, however, that the interview with the teacher revealed that the
specific SSA activityin this study was similar to one they had done beforeirTamiliarity with

the activity likely supported their success impirticipants likely knew how to use the exemplars
and rubric to selbssess theirwork. N Ro s s 6 (stu@eftsfeeling suecessfyl at the end
of a SSA activity is critical fosupporting improved se#fficacy. Further, research has
suggested thaearning through SSA improves with consisteraqtice over time (Lopez &
Kossack, 2007)Combinedmy finding and thesestudiesindicate that students with little
experience in this SSA activity might need extra support when first learning to use exemplars
and rubric teassess and improve their wovKithout a class discussion about the exemplars
(Lin-Siegler et b, 2015) or a systematic approach to analyzingitretudents may not be
equipped to make improvements to their work that driveef@tfacy and motivation.

Traces of adapting strategies to manage motivation and affect also supported that the
participantssaw the opportunity to revise their work as a driving force for their motivatinch
enabédthemto mobilize their efforts towards revisionghis finding resonates with the
literature Andrade and Brookhart (2019), in reviewing classrosseasment literature, noted
thatstudies have consistently reported that students are motivated to learn from feedback when

they have a timely opportunity to apply it.
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My research also highlighted a critical link between SSA affectagdition. Themad
analysis of git ticket and trace dat@vealed that participants employed specific cognitive
operations to overcome feeling of frustration, anxiety, or sadness. Specitivadlg,negative
affective states motivated participatdsngage inmonitoling progress against standds using
the rubricandplanningi task assessment Par t i ci pants r ef Inegatiteed on 7
feelings. The mere act of planning next steps or reviewing the study resources allowed students
to takeaction (e.g., select a cognitive or affective operation) and carry on with théir Wos
finding is critical for classes that, like the participating class, care deeply about their
achievementSuch students are likely to experience challenging afiestiates due to the
pressure they feel to succeed; this study suggests that teachers can support students with such
challenges by engaging themplanningi task assessmeat directing them to external
resources for guidance. A provocation of fimsling is that it calls teachers to be sensitive and
responsive to the affective processes of stisdengaged in an SSA activity. This study
highlights that teacheds a w a of ¢hese feedings and being able to step in and support
students with stratggselection is key to developing productive SRL processesghr8&A.

Empirical research examining affective processes of S@Atiemely scant (Panadero et al.,
2020) and this finding has not yet emerged before this study.

Interestingly, the onlyarticipant who did not apply affective processgmrticipant 4i
reported in their exit ticket that they felt motivatedl @mgaged ttoughoutthe entire lesson.

This could suggest thaffective operations were triggered when participants notbatlenging
affective states or low motivation. While these participartggh prior attainers and active self

regulators were able to notice feelings of anxiety ordration and apply sttagies to manage
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them,other students may need more support in being mindful of their affective states during
SSA.

Another important finding related to affect/motivation was that participants generally
articulatedthe purpose of SSA as informing improvartgeand future learningPrevious
research related to | earnersd understandings
|l earnersd understanding of SSAOGSs purpose and
the process (Andrade, 201&ndrade & Dy 2007;Bourke, 2016Ndoye, 2017 Sedikides &

Strube, 199b This research suggests that learning orienteterstandinge f S SAGSs pur pos
lead to deeper engagement in the prockssevealed in content analysis of tracestipipants

in my studyinvariably deeply engaged in the SSA activiihey were extremely focused

throughout theask,and all demonstrated active and intentional engagement in SRL processes at

all phases to varying degrees. However, their articulation of the purpose of SSA in traces, while
learning and improvement oriented, tended to focus on learning and improving théhi

specific task, an exam style poetry question.

For some researchers, this instrumental or strategic use of SSA is beneficial for learning
as it allows them to understand and internalize curriculum standards (e.g., Ndoye, 2017).
However, others havegued thasuch a view of SSA imposes criteria on students and actually
limits learning (Andrade & Brown, 2016; Bourke, 201B)estigating how primary and
secondary st ude n-assedsmenearecshapet by mstiwtiormal densaeds (e.g.,
mandd es | earning standards), Bourke (2016) four
affected the ways in which they thought about-asBessment. Specifically, students who
espoused an understanding of learning as simply meeting educational goats seadfw

assessment asugefultool to identify and hit educational targets, whereas students who saw
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learning as working towards personal goals had a deep understanding of the importance of
evaluating your own learning. Bourke concluded that standzasgtsl understandings of
learning, adopted by some students as a result of their understanding of institutional structures
and pressures, actually hinders deep and productivassdtsmenEducators should work to
liberate students from the trappings ohstards by shifting the focus of selésessment from an
instrumental approach to learning to the attainment of personal goals.

Participants in my study may have adopted SSA for strategic or instrumental fieasons
i.e., success on their A level exam poetry questigiven that they all want to do well their
high-stakes exams. In a sense, they may not have the luxury of being able to focus on achieving
personal goals through SSA. While my findings did ¢atk hat participants brought goals
beyond the success criteria to the SSA actititgse goals appeared to be related success in the
writing task (e.g., clarity of writing) or based on past feedback from teachelsa few
examples of aestheticorpersogab al s (e. g. , Aifl owo) were obser v
reports. This finding provokes the need for further investigation to patshedifferent
understandings of SSApurpose learners holthd their impacts on SSA processes and learning.
Building on Bour keds aragrorerchalldnge teathérespegalyar ch r e
those in highstakes exam contexitsace the need to balance strategic SSA for exam success
and agentic SSA fquersonal devefament and deep learning. For educators, cultivating ways to
support students in setting their own gaatsl using SSA in support of learner agemay be
critical to driving authentic, lifelong learning.
Implications for Theory

This study advances theorigmtexcavate the links between classroom assessment and

learning from as SRL perspective (Allal, 2011; Andrade & Brookhart, 2BB@k & Wiliam,
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2006;Brookhart, 2013Panadero et al., 281Butler & Winne, 1995 SSA has log been

recognized as a core component of classroom assessne/@lack & Wiliam, 1998;Nicol &
MacfarlaneDick, 2006;Sadler, 1989) and the centrality of SSA as -@egulator of student

learning has been emphasized in most recent theoradassfoom assessméstole in learning
(Andrade & Brookhart, 2019; OECD, 2018; Panadero et al., 2857/Quch, findings from this

study extend contemporary understandings of classroom assessmerg@gdaton by
providinginitial insight intothe bla& box of a core aspect of assessment. This study has three
important implications for theory. Firdhe centrality oplanningi task assessment, monitoring
progress against standards and ot her cognitive and affecti v
SSA processes demonstrates the recursive nat@Rlofvithin SSA. Since degree centrality is
calculated without consideration of s&bps, central processes only represent those which
participants use as points @turn and departure, or those they frequently insert between other
operationsPlanningi task assessmeran operation belonging to the forethought, planning and
activation phase in WinmnendHadwinb s (1 9 9 8 ) imatibr ptoeessing naotlelaf n f o r
SRL,wasa central process across participahtg was therefore one they returned to often.

In developing their model afelfassessment practgeran and Brown (2017) concluded
that SSA is a cyclical procetizat repeats until the task must be submittel@arners are
satisfiedwith their work My researchby examining SSA processes in real tipeshes back
against the notion of 8SAcycle Instead, SSArocesses as observed in this study more closely
align with a description of SRL advanced\Wnne (201): SSA process can be understood as
occurringovefiwe akl 'y sequenced andThedstnctiondetweentheh as es o
cyclical perspective proposed by Yan and Brown (2017) and the recursive view of SSA

processes shown in my research is imporfeme. cyclical perspective supports understanding
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how students form holistic judgements of their worksaié of a classroom, but to truly inform
scholars and teactsein supporting SSA within the classroom, the loosely sequenced and
recursive perspective of SSA processes is critie@l.researchers, methods for examining SSA
processes will need to provigarticipantswith the latitude to apply any operationaaty phase

of the activity. For example, a learner engaged in SSA can still engpgerigontent

knowledge activatiom the performance and reflection phases, and researchers need#o devi
mechaisms fordetecting such processes. For teachadsstudentst will be importantto
recognizethat moving through SRL operatigr SSAcyclg,ii n o r drecessarilys no't
desirableInstead, the focus shifts to selecting the right strategy to manage challenges that arise
during the learning task. Based on this study, for exarapleffective strategy for managing
frustration at any point in the SSA activity could be to conduchair@mental scan and pause

to think of what to do next.e., planningi task asessmeneven if the frustration does not occur
within the planning stage of the activity.

Second, this study provides empirical support for AndradeBanb ok har t 6s (2019
of classroom assessment as colaipun as an effective framework for investigating the
connection between SSAand learniigp e gr anul arity of Pintrich at
SRL, combined with its disaggregation of cogmtend affect/motivatiommade it a fruitful
model for investigating SSA processes. As dem
process profiles, this theoredl model combined with the use of trace data allowed for a highly
granular analysisofeah par ti ci pant shéprgfilesovere sbe ®providé-ur t her |
concrete, specific, and actionable feedback to the participants to help them better understand
their SSA processes. My research suppos Andr ade and Brookhartos (

Pntrich and Zushod6s (2002) model of SRL is wel
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connection to learning given its granulariyd that it conceives of SRL as an evém, way
classroom assessments are seen as eVdnstheory has great potential to unpack the specific
mechanisméy whichclassroom assessment generally and SSA speciflealiifo learning.
Exploring these mechanisms isracialnext step for assesent theory (Andrade, 2019;
McMillan, 2013).

Third, this study has implications for how SSA processes can be measured. Winne and
colleagues\inne, 2017Winne et al.1994)have argued thdbr learning science tbenefit
individual learnersresearchers need analyze SRL at the participant level before aggregating
up. By creating SSA process networks and profiles for each parti¢ipanapproach modelled
on Hadwin and colleagues (2007) exploratory case sttdya nder gr aduat e st uden
T this study aimedtotakep Wi nneds cal | wilUtimately, ahalyBangc ont e x t
individual networks of cognitive and affective operations enabled detailed and actionable
analyses for every participant in this study in addition to egosap findingsWhile this case
study only provides evidender and fromoneclass, it highlights the potential of research that
drawsonlog fletracedaa and gr aph theoretic stnahisi sti cs t
way, digital traces provide a nuanced understanding of SSA processes for both participants and
researches. Digital traces may also provide a fruitful avenue for exploring the cognitive and
af fective mechani sms of other cl| tote@cheoom asses
feedback (Lui, 2020 owever, it is also important to recognize that contenlyarsaof text
entered into the website was critical for interpreting trace data.
Limitations and Future Directions

While findings have emerged from this study which advé&A theory, there are

limitations with the study design and analy3ike firstwas that the placement of thinking,
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feeling, and reflection prompts within the website may have influenced when participants chose
to respond to thenh.explained to participas that they could use any of the prompts at any time
during the activity. However, they ultimately needed to be placed somewhere on the website, and
it is possible thatheir placement shaped when students decided to respond to them. To mitigate
this sugyestive placement effect, | drew on principles of SRL microanalysis (Cleary, 2011)
which state that microanalytic items should be placed at theoretically relevant points within the
SRL. For example, | placed the noep mpt A What r es oanhepenginthied str a
t a saprompt designed to collect trace dataraftacognitive knowledge activatiorear the
prewriting section of the website. Importantly, there was no evidence that any participant worked
through the note prompts in ordsuggesting that participarfisllowed the instruction to only
respond to prompts which are helpful and ones that reflect their naturally occurriggtgiou
Future research into SSA processes would do welliliae nStudy, a learning analytics platform
delivered via a Google Chrome extension (Winne et al., 2019) that would enable participants to
apply different types of notes at any time. The thinking, feeling, and reflection prompts which
operationally defined many of the trasesuld not have been plat@nywhere within the
activity; instead, participants would select note types and add text by opening a right click menu
(Winne et al., 2019). hypothesize that SSA processes investigated using nStudy would be even
more recursive as the user interface ldowt imply any order or structure to the notes.

The second limitatiomwas that the affect traces may not have captured all of the affective
operations or processes that weceurring Affective SSA processeamrenotoriously difficultto
capture (Panadero et al., 2028% affective states are fluid and ever present, it is possible that
the participants did not imply all of their affective processes through traces. Further, reflecting on

and moni t or tivesgate mayed@ Be seeh ds a learning strategy by students
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Cognitive operations such gsal settingandmonitoring progress against standaraie often
explicitly taught by teachers (e.g., Fastre et al., 2012; Panadero & Alamsa, 2013);

however affect and motivation are usually not explicitly taught. Thus, participants may have
been less inclined to create feeling notes than thinking lectiefy ones, a trend that would

make the affective processess s cent r al in participantsd grap
combination with thematic analysis kdystrokelogs and eit ticket dataenabled some of the

first empirical evidence of the affective processes of SSA. Future research should employ novel
stratgies for collecting data on affectiieal time without compromising ecological validity to

the extent possible. One promising approach recentipled generalizable affect detection
across tens of thousands of participargaged in an online learningogram opening upeal

time, contextualized affect detection to large scale studies (Hutt et al., 2019). This method of
affect detection involves randomized pop, Likert scale selfeport items that appear during
online learning The items are linked t@ffective states and, when many participants are
prompted, reveal generalizable patterns of affeqirocesseslhis method has been quickly
adopted and used to investigate affect in the context of C&l@Ihere close contact with
participants was notps s i b | e et@pPoAeAdding suchmethodgo trace data could
enable deeper exploration of the role of affect in 3&We maintaining high ecological validity.
Another promising approach to examining affect is SRL microanalysis. In short, microanalysis
would involve asking participants to respond to brief items (affigct scales, open responses) at
key points in the SSA process (Cleary, 2011). SRL microamsalysi promising approach to
examining SRL during learning processes angpirical evidence suggests that étesn
microanalytic scales have desirable psychometric prope@ata( & Cleary, 2018Cleary,

2011).
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The third limitation was inherent ing-file trace data: these data were based on
researcher interpretations of participant behaviours and were thesebjeet to threats of
researcher bias. While the potential effect of such bias would be unmeasurable, steps were take
to mitigate the p@ntial threat of researcher bias. First, | kept a reflexive journal of my thinking
throughout the process of data collection and analysis. The journal helped me to keepgsocedu
consistent when analyzing the session recordings. Second, | engaged atteaestoders and
trained them to code a subset of data. Intercoder reliability across the team wagchagineed
on 93% of the traces coded. Third, as detailed above, session recordings were each coded twice
and with full consideration of the contgetlvents before and after each trace). Last, findings
were made on the basis of triautation with trace data, heatmap data, andreglért data on the
exit tickets.While examining calibration between trace data seléreports was beyond the
scope of this study, previous research has generally found low calibration between the two
(Winne, 2020). Researchers have argued that digital traces, even thougdtloeyinferences,
provide a more veridical accountofleae r s 6 S RL and saredypabebdi b &e
observed learning behaviours rather than their perceptions of how thepMéane et al., 2019;
Yan et al., 209). Given the aforementioned limitationsofsele por t s, t hi s study?o
exanine SSA in a novel way by drawing on trace dalimately, researchers recommend
trianguation of a variety of forms of data (e.g., sedports, behavioural traces) whiemming
inferences abo@RL (Veenman, 2007; Winn2019a,2020, a recommendatiotakenup in this
work.

The final limitation wagelated to how Matomo logged keystrokes. By default, Matomo
masks keystroke logs to pev sensitive information (e.g., passwords) from accidentally being

recordedMatomo provided &ine of code to enable text entered into a website to be unmasked,;
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however, the keystrokes were only unmasked after participants clicked outside of a text field. As
a result, participants were trained to click outside of text boxes after waitifigpausing to
think. Participants did this well so that very little text was left masked. However,
participantsé final responses were never unma
revisions was not possibl€omparing first and revised responses waly a small part of this
study (comparing mean differences pretasl posttest was never an intended part of the
design) so this limitation was insignificant in this wayowever, the delayed reveal of text
meant that, while | could tell when a student was typing, | could not read what they were typing
until they clicked outside the box. This meant thatwags in which participants paused or
edited their work within théext fields was not visible in the recordings. Writing and revising
were treagd as independent processes when in reality there are likely many underlying processes
involved in writing.Research has begun to explore writing processes using keystrok&dags (
& Schneier 2021, Zhang et al., 20)6nd such methodologies may offer inroads to unpacking
the connection between SSA and writing processes. For exampleaffd@zhneief2021)
recentlyused a software called Inpogj which captures traces of plamg, monitoring and
reflection, and adaptatiosuch software could unpack relations between the way students write
and the way they selissessWhile examining the cognitive processes of writing was beyond the
scope of this work, future studies could use such methods to gemenatenderstandings of how
and why SSA seems to be essential in learning to write (Graham & Harris, 2018).
Conclusion

Effective and consistent use of SSA in the classroom is critical for preparing high school
students tsucceed in school amdhvigate a rapidly changing wortetyond(Bourke, 2016

OECD, 2018Tai et al., 2018 However, in order to effectively and consisterstiypport student
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learning through SSAve need to understand the internal cognitive and affective procdsses o
students engaged in SSA activiti®atadero et al., 202Banadero et al., 2016; Wang, 2018;
Yan & Brown, 2017. Andrade(2019)concluded her recent systematic review that SSA is
effective for student learning when it is used to inform revisions to wwwever,

What is not yet clear is why and how saffsessment work¥hose of you who like to

investigate phenomena tree maddeningldifficult to measure will rejoice to hear that

the cognitiveand affective mechanisms of saksessment atke nextblack box. Studies

of the ways in which learners thigid fee| the nteractions between their thoughts and

feelingsandtheir context, and the implications for pedagogy will make major

contributions to our fieldp. 10).

This study took initial steps towards unpacking the next blacklt®aim was not to
generate generalizable findings. Rather, through a multimethod collective case study analysis,
this study collected fine grained tracepod r t i ci p ant s éesseswithinra well | SSA
defined, evidence informed SSA activity, and with full consideration of the class coitaid.
findings should not be widely generalized, this research can inform transferability of findings to
similar contextsSpecifically, this sidy highlights themportance oplanningi task assessment
andmonitoring progress against standanasdriving SSA processes, and pointed to the role of
these operations in managing affect/motivatiarthis way, | conted that future SSA processes
research should continue to inclyglanningi task assessmeint its theoretical foundations.
Perhaps m@ importantly findings contribute to SSA theory bgmpiricallyadvancing a
recursive and loosely sequenaamhstellation of processes associated with the SSA activity. The

findingshold implications fobothteachers and SSA researché&nstther, triangulation of the
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data informed individual SSA profiles for each student, illustrating how thisfiresearch can
directly inform student learning.

This study highlights three promisitiges offuture research. Firsihe relationships
betveen affective and cognitive processé€SSAshould be unpacke&motions provide signals
to learners that guide their thinking and learning (Boekaerts, 2040} the findings in this
study support this perspective within the context of SSA, investggtie specific links or
relationshipsstatistically will require studies with greater numbers of participants. Given the
wide variety of SSA processes observed in this study, | contehd thatful line of inquiry
would be to uncover underlying SRL profiles of students engaged in\8Bife variable
centered designed (e.g., correlational analyses, experimental desigluspoint to relationships
between specific processes and learmuggomes (e.g., academic achievement),

these types of studies do not infonmw multiple variables may concurrently intersect to

betterexplain learning within individuals or groups of studeRstsoncentered

approaches (e.g., cluster analysis, lateatile analysis), on the other hand, can identify
groups of students who share similar profiles of SRL skills who may-tekaor poor
academic outcomes, and/or who may need additional supports to achieve gliecegs

et al., 2021p. 443.

In order to develop a robust theory of SSA proceddmsdieve thaperson centered
approachesouldaccount for the concurrently intersecting variables at play in E&@&nt
profile analysigLPA) has been used effectively to uncover the characteristics of specific SRL
profiles ofuniversitystudents (Nig & Downing, 2015)LPA uses best fit indices to group
people based on conditional probabilities of endoreimgjiple continuousvariables(Ning &

Downing, 2015) making it a potentially robust and rigorous method of identifying underlying
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profiles based on graph theoretic indicesch research would take substantial steps towards
developing a fulsome theory of SSA processes and informing moeeadjieable findingswWhile
this study explored one specific evideriobormed SSA activity, SSA profiles should be created
across other research informed SSA activitiesx@amine the extent to which they support SRL
in similar ways.

Perhaps morenportantly, if we are to truly understand the mechanisms through which
SSA shapes learning, longitudinal studies are needed that examine how SSA pdmedeps
over time and practice. Research has highlighted that practicing&&shaps t udent s 6
perceptions of its impacts on learnifigopez & Kossack, 2007)Wang (2017) analyzed
reflective journal entries abouniversitys t udent s 6 neguarSsApon SRISuch o f
research, combined with trace data and extended over long periods of timeglgolddte the
ways in which SSA shapes learning over time and how teachefuthully support SSA
throughout an entire course. With enough participants, latent transition aifilyial., 2016)
could be applied using graph theoretic statistics as grgwariables to statistically map how
profiles of processesvolve over time.

Finally, more work should be done to scrutinize the dependability of trace data in SSA
contextsWhile selfreportofl ear ner s6 study habits and SRL
observed traces (Veenman, 2007), calibratietween trace data and sedportsshoud be
examined in the context of SSA procesddse most promising approach of which | am aware
would invdve participants completing a SSA activiiging a learning analytic software and then
immediately engaging in a virtual revisit think aloud protottitual revisit think alouds
involve participants watching a recording of their online activity immediately after interacting

with a platform andiescribing their thought process as they wéBdach, 201y Compared to
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retrospective and concurrent thialoud protocols, virtual revisits have several advantdgey:

a) have been shown to elicit more utterancesgimpve the construct irrelevant cognitive load
imposed by concurrent think alouds; ane@lkgit more veridical seffeports viamemory

promps (Beach & Willows, 2017)If researchers are to pursue log file trace data as an avenue
for unpacking the cognitive and affective processes of 5&#d classroom assessment more
generallyi the need to develop validity evidence for traiceassessmenbatexts remainsat the

heart of the research agenda.
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Appendix A - Exit Ticket Survey

Self-Assessment Exit Card

Q1 The purpose of this exit card is to help me interpret the data collected by Matomo. Please
answer the questions below providing as much detail as you can. If you don't want to answer a
guestion, simply leave it blank. If a question doesn't apply to you, please write N/A. Thank you
for participating in this study!

Q2 Please write the last three digits of your student number followed by the last three digits of
your phone number.

Q3 With which gender do you self-identify?
Non-binary (1)

Woman (2)

Man (3)

Gender non-conforming (4)

Genderfluid (5)

| prefer to specify (6)

I choose to not respond (7)
Agender (9)
Genderqueer (10)
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Q4 Please read each statement, then indicate your level of agreement with each one.

Strongly
disagree

(1)

Disagree

)

Somewhat
disagree

(3)

Somewhat
agree (4)

Agree (5)

Strongly
agree (6)

| am
confident

in my
ability to

use
computers.

(1)

| regularly
use
educationa
| computer
programs.

(2)

| was
aware of
my
motivation
levels
throughout
the self-
assessmen
t task. (3)

I
experience
d feelings
of
frustration
during the
self-
assessmen
t task. (4)

| was
honest in
my self-
assessmen
t
comments.

(5)
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Q5 Describe your thought process as you were self-assessing and revising your work.

Q6 What emotions did you experience during the self-assessment activity?

Q7 How did your emotions change throughout?

Q8 Describe one emotion you felt during the self-assessment activity. What caused you to feel
this way? If it was a negative feeling (e.g., sadness, frustration), how did you try to manage it?
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Q9 How did you make decisions about how to revise your work?
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Appendix BT Ethics and Informed Consent

Research Ethics Board Approval Letter

September 11, 2020

Mr. Mathan Rickey
Master’s Student
Faculty of Education
Queen's University
Duncan McArthur Hall
511 Union Street West
Kingston, ON, K7L 3N&

GREB Ref #: GEDUC-1016-20; TRAQ # 6030497
Title: " GEDUC-1016-20 Unpacking “the next black box": Investigating the cognitive and affective
underpinnings of student self-assessment"

Dear Mr. Rickey:

The General Rescarch Ethics Board (GREB). by means of a delegated board review, has cleared your proposal
entitled " GEDUC-1016-20 Unpacking “the next black box": Investigating the cognitive and affective
underpinnings of student self-assessment” for ethical compliance with the Tri-Council Guidelines (TCPS 2)
and Queen's ethics policies. In accordance with the Tri-Council Guidelines (Article 6.14) and Standard
Operating Procedures (405), your project has been cleared for one year.

You are reminded of your ohligation to submit an annual renewal form prior o the annual renewal due

date (access this form at hitp:/waw gqueensu.ca'trag/signon btml’; click on "Events;" under "Create New Event"
click on "General Rescarch Ethics Board Annual Renewal/Closure Form for Cleared Studies"). Please note
that when your research project is completed, vou need to submit an Annual Renewal/Closure Form in
Romeo/trag indicating that the project is ‘completed’ so that the file can be closed. This should be submitted at
the time of completion; there is no need to wait until the annual renewal due date.

You are reminded of your obligation to advise the GREB of any adverse event(s) that ocour during this one-year
period (sccess this form at hitp:/www queensu.calirag/signon.himl/; click on "Events;" under "Create New
Event" click on "General Research Ethics Board Adverse Event Form"). An adverse event includes, but is not
limited to, a complaint, a change or unexpected event that alters the level of risk for the researcher or participants
or situation that requires a substantial change in approach to a participant(s). You are also advised that all
adverse events must be reported to the GREB within 48 hours.

You are also reminded that all changes that might affect human participants must be cleared by the GREB. For
example, you must report changes to the level of risk, applicant characteristics, and implementation of new
procedures, To submit an amendment form, access the application by at hitp-Cwww. queensy ca/trag/signon. himl;
click on "Events;" under "Create Mew Event™ click on "General Research Ethics Board Request for

the Amendment of Approved Studies," Once submitied, these changes will automatically be sent to the Ethics
Coordinator, GREB, at University Rescarch Services for further review and clearance by GREB or the Chair,
GREB.

On behalf of the General Rescarch Ethics Board, | wish you continued success in your research.

Sincerely,

el
8”
Chair, General Rescarch Ethics Board (GRER)

Professor Dean A, Tripp, PhD
Departments of Psychology, Anesthesiology & Urology Queen's University

a: Dr. Christopher DeLuca, Supervisor

[, Soad Chahine, Chair, Unit REB
Kyle Cummings-Bentley, Dept, Admin,
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Sample Letter of Information/Consent Form- Teacher

Study Title:! y LI O1Ay3 WiKS ySEG ofl Ol 02EQY Ly@SadAaariday
student selfassessment

Name of Principal Investigatob | G Kl y wA Ol Sé&x CI Odzf ie 2F 9RdzOFGA2Yy >
Name of SupervisorChristopher DelLuca, PhD, Assté Professor of Classroom Assessment, Graduate
Cl Odzt 1> CIl Odzt G& 2F 9RdzOF A2y X vdzSSyQa ! yAOSNBERAGERS

My Study
| am inviting students in grade 10 English classes and their teachers to take part in a research study. The
purpose of this study is to see how dints think and feel while engaged in saffisessment, a critical
skill for becoming independent, lifelong learners. If you agree to take part, | will collaborate with you to
design and lead a 7®inute English lesson for your students remotely using MigftoTeams. During
the lesson, your students will complete three activities on the computer using a learning analytics
software called nStudy. nStudy is an innovative, validated software designed by educational researchers
in Canada to study and supportigRSy taQ € SFNYyAy3 LINPOSaaSad CANRGI &
analytical writing about a text they are studying in English. Second, | will guide them in exploring
examples of work and rubrics to give them a better understanding of how to imghareown work.
CKANRE G(GKS& ¢gAftt dzasS oKIFid (GKS2Q@S tSINYySR (2 NBO
f Saazyszs y{iGdzReé gAftf ONBIGS t23a 2F addzRSydaQ I Od
they think and manage youeélings during the seldissessment activities, with your consent. These logs
are collected on secure, encrypted servers at Simon Fraser University (Burnaby, British Columbia) and
will only be accessible to the research team. At the end of the learningttasikstudents will complete a
short online questionnaire that will take approximately 10 minutes. Once | have analyzed the nStudy log
files, | will provide your students with individualized profiles explaining their unique internal learning
processes dunig selfassessment. Their profile will include a graphic representation of their thinking
processes and feedback on how they can improve their approach tassssment based on research.
You will also receive a class profile to help you support your Sty (i da€ses&nteht processes in
future English lessons.

¢CKS tFNOIAOALI GAY3 ¢SIFOKSNRa w2t S
Should you consent to participate, your role in the study would be threefold. First, we will collaborate to
tailor the lesson to meet the specific needs of ystudents and seamlessly integrate the lesson into
your curriculum. Second, we will engage in anute interview to learn more about your students
and the assessment culture in your classroom. The data collected from this interview will inform a case
description to support my interpretation of the findings. Third, you will assist students in installing and
dzyAyaidltftAy3da y{iGdzReé 2y LI NIAOALI GAy3d &aidzRSyiaqQ O2

Are there any risks or benefits to participating?
| will direct the entire study procedure remotely, using Microsoft Teams. There are no known risks to
participating in this study. There are direct benefits to you as a participant. First, you will have the
opportunity to engage your students in atailored ssfa SaaYSy d LINRPOSaa akKz2gy G2
writing, confidence, and engagement in English. Second, you will receive a class profile detailing how
@2dz Ol y & dzLJLJ2 NliasseardeNtskillsi BnRI$ ngsiilts @ill kel ibfdm how teachers can
suppat students in becoming the definitive sources of their own feedback. Findings will form the basis
of my Master of Education thesis.
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Consent and Data Security
Participation is voluntary. You do not have to answer any questions you do not want to. You can stop
your participation at any time without penalty by telling me you wish to withdraw. You may withdraw
from the study up until January 15, 2021 by contactimgatnathan.rickey@queensu.c¥our
confidentiality will be protected to the extent permitted by applicable laws. | will do this by replacing
your name with a pseudonym in all publications and a studyuiber in all study records. While | will
keep your participation and information confidential, | cannot guarantee that your participation in the
study will not be disclosed by other participants who engage in the study at the same time as you.
nStudy datawill be collected on secure encrypted servers at Simon Fraser University (Burnaby, British
Columbia) and will only be accessible by the research team. The study data will be stored on an
SYONEB LGSR KINR RNRARGS 2y v dzS Saflnks redl flan@SvdiE A (&8 4 SNIIS NJ
pseudonyms and study ID numbers will be stored securely and separately from the data on an encrypted
USB key. Access to study data is limited to those researchers on the study team, as well as the Queen's
General Research EthicsaBd (GREB) which may request access to study data to ensure that the
researcher(s) have or are meeting their ethical obligations in conducting this res&R&B is bound by
confidentiality and will not disclose any personal information. Théddatified data set will be made
freely accessible in the Queen's University's Institutional Repository after a 5 year embargo period. The
code file identifying your pseudonym and study ID number will be permanently erased from the
encrypted USB key five years afstndy closure.

| plan to publish the results of this study in academic journals and present them at conferences. | will not
include any personally identifying information from the interview when presenting my findings. | will
never include any real namewith quotes or data. | will do my best to make sure quotes or data do not
identify participants. All participant information will be deentified in dissemination of the study

findings. During the interview, please let me know if you say anything yowtd@ant me to report.

If you have any ethics concerns please contact the General Research Ethics Board (GB&B) 35 1
2988 (Toll free in North America) or emailair. GREB@qgueensu.ca

If you have an questions about the research, please contact Dr. Chris DeLudalata@queensu.aar
613-533-6000 ext. 77675.

This Letter of Information provides you with the details to help you make an informed chdigeuAl
questions should be answered to your satisfaction before you decide whether or not to participate in
this research study. Keep one copy of the Letter of Information for your records and electronically sign
one copy in this secure OneDrive for Busméolder.

You have not waived any legal rights by consenting to participate in this study.
By signing below, | am verifying that: | have read the Letter of Information and all of my questions have

been answered.

5  Yes, you have my permission to participate in this study
3 No, you do not have my permission to participate in this study

196


mailto:nathan.rickey@queensu.ca
mailto:chair.GREB@queensu.ca
mailto:cdeluca@queensu.ca

Signature of Participant: PRINTED NAME: Date:

Nathan Rickey Nathan Rickey
Signature of Person Conducting  PRINTED NAME Date
the Consent Discussion

Sample Letter of Information/Consent Form- Student

Study Title:! y LI O1Ay3 WiKS ySEG ofl Ol 02EQY Ly@SadAaariday
student selfassessment

Name of Principal Investigatob | G Ky wA Ol S&x CI Odzf ilé 2F 9RdzOIGA2Yy >
Name of SupervisorChristopher DelLuca, PhD, Adate Professor of Classroom Assessment, Graduate
Cl Odzt 1> CIF Odzt Gé 2F 9RdzOIF A2y > vdzSSyQa ! yAGSNBRAGER

The Study
I am inviting students in Year 12 English Literature classes and their teachers to take part in a research
study. The purpose of this study isgee how students think and feel while engaged in-asffessment.
Selfassessment refers to classroom activities in which you provide your own feedback on your work and
make improvements, a critical skill for becoming an independent, lifelong learneu Hgree to take
part, | will collaborate with your teacher to design and lead arifbute English lesson remotely using
Microsoft Teams. During the lesson, you will complete three activities on the computer using a software
called nStudy. nStudy is an owative software designed by educational researchers in Canada to study
how people learn. First, you will create a piece of analytical writing about a text you are studying in
English. Second, your teacher and | will guide you in exploring examples dndoni<brics to give you
I 0SGGSNI dzy RSNEGFYRAY3 2F K2g¢g (2 AYLINRGS 22dzNJ 24y
revise or build on your piece of writing. Throughout the lesson, nStudy will create logs of your actions
(e.g., highlighting text, ates) that tell me about how you think and manage your feelings during the
selfassessment activities, with your consent. These logs are collected on secure, encrypted servers at
Simon Fraser University (Burnaby, British Columbia) and will only be aée¢sdle research team.
Additionally, Matomo Analytics will anonymously capture a screen recording of your actions when you
use the learning resources. At the end of the learning task, you will complete a short online
guestionnaire that will take approxiately 10 minutes. Once | have analyzed the nStudy log files and
Matomo data, | will provide you with an individualized profile explaining your unique internal learning
processes during seffssessment. Your profile will include a graphic representatigrooi thinking
processes and feedback on how you can improve your approach tassel§sment based on research.
I SNB A& |y SEIFYLXS 2F |y y{GdzRé 3N} LK akK2gAy3d | &
profile, | will explain what your grapheans for your learning. Your profile will help you in becoming
your own learning scientigf someone who studies and manages their own learning!
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Are there any risks or benefits to participating?
The entire study will be conducted remotely using Miafd3eams so that | am not required to enter
your school. There are no known risks to participating in this study. There are direct benefits to you as a
participant. First, engaging in this sasessment process has been consistently shown to improve
StRSY GaQ oNARGAYT yR O2yFARSYOS Ay 9y3IfArAakKe {SO2yR
approach selassessment, showing areas of strength and providing clear feedback on how to improve
your selfassessment skills. Your teacher will also receisdass profile so that they can support your
selfassessment skills. Study results will help inform how teachers can support students in becoming the
definitive sources of their own feedback. Findings will form the basis of my Master of Education thesis.

How do | consent to participate?
Participation is voluntary. You have been enrolled into the study as part of your class work assigned by
your teacher. However, if you would like your data withdrawn from the study, please contact me at
nathan.rickey@queensu.daefore April 15, 2021and your data will not be used in the study.
Withdrawing from the study will not result in any penalty or affect your academic standing.

How will the researcher keep the data secure?
As you will use your personal computers for this study, your teachet &l assist you in installing
nStudy before the lesson and uninstalling nStudy after. Uninstalling nStudy immediately after the study
will ensure that nStudy does not collect data after the study procedure. Your confidentiality will be
protected to theextent permitted by applicable laws. | will do this by replacing your name with a
pseudonym in all publications and a study ID number in all study records. While | will keep your
participation and information confidential, | cannot guarantee that youtipgration in the study will
not be disclosed by other participants who engage in the study at the same time as you. nStudy data will
be collected on secure encrypted servers at Simon Fraser University (Burnaby, British Columbia) and will
only be accessiblby the research team. Matomo Analytics data will be collected on secure encrypted
servers and only accessible by the research team. Data are collected by Matomo anonymously. The
dddzRe RFGF gAff 06S &ad02NBR 2y | Y erfesREd dalneS Rill ot NR R NJ
be linked to any study data; instead, a study ID number will be assigned to your stored data. The code
file that links real names with pseudonyms and study ID numbers will be stored securely and separately
from the study data ommn encrypted USB key. Access to study data is limited to those researchers on
the study team, as well as the Queen's General Research Ethics Board (GREB) which may request access
to study data to ensure that the researcher(s) have or are meeting theicatbbligations in conducting
this researchGREB is bound by confidentiality and will not disclose any personal information. -The de
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identified data set will be made freely accessible in the Queen's University's Institutional Repository
after a 5year emlargo period.

What will the data be used for?
| plan to publish the results of this study in academic journals and present them at conferences. | will not
include any personally identifying information from the lesson when presenting my findings. Iweitl ne
include any real names with quotes or data. | will do my best to make sure quotes or data do not
identify participants. All participant information will be deentified in dissemination of the study
findings.

If you have any ethics concerns pleasatact the General Research Ethics Board (GREB344-335
2988 (Toll free in North America) or emailair. GREB@qgueensu.ca

If you have any questions about the research, please contact Dr. Chris DeLdeaiah@queensu.aar
613-533-6000 ext. 77675.

This Letter of Information provides you with the details to help you make an informed choice. All your
questions should be answered to your satisfaction befone gecide whether or not to participate in
this research study. Keep one copy of the Letter of Information for your records.

You have not waived any legal rights by consenting to participate in this study.
If I do not emaihathan.rickey@queensu.da withhold my consent to participate before April 15, 2021,

| am verifying that: | have read the Letter of Information, all of my questions have been answered, and |
consent to paricipate in this study.

Sample School Administrator Recruitment Script

Dear [school administrator],

I am a Master of Education student at Queends Uni
students think and feel when salsessing their writingya critical factor in developing lifelong,

independent learning skills. With your supposyduld like to invite your students and their English

teachers to participate in my study.

The study will take one English lesson of approximatekp@0ninutes, during which students will use a
validated learning analytics software designed to help 8ehassess and improve their analytical

writing. This lesson will be conducted remotely using Microsoft Teams. At least one week before the
lesson(s), | will collaborate with each participating teacher on Microsoft Teams to tailor the lesson to

s t u d spectifisnéeds and to integrate it seamlessly into the curriculum plan. While there are no known
risks to participating, engaging in this process will provide your students with an education Assessment
aslLearning experience supported by research.

If you are interested in supporting this research in your sciptedse circulate this email and the

following link to a secure folder to your English teacHérphone call, replace withwill email you a

link to a secure OneDrive for Business folder for ymuaitculate to your English teachdr3he folder

contains a combined Letter of Information, providing more details on the study, and an Informed Consent
Form, where teachers must digitally sign to indicate their consent to participate. Here is théhiske to

forms: [insert link here].
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Thank you for your interest in my research. If you have any questions, please reply to this email [in email
only].

Kind regards,
Nathan Rickey
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Appendix Ci7 SSAProcess Profiles

LEGEND

Interpreting your Self-Assessment Processes 1

Cognitive Process
1.Planning Task Assessment
2.Revising
3.Goal Setting
4.Prior Content Knowledge Activation
5.Metacognitive Knowledge Activation
6.Monitoring Progress Against Standards
7.Metacognitive Awareness and Monitoring of
Cognition
8.Judgements of Learning
9.Selection and Adaption of Cognitive Strategies for
Learning and Thinking
10.Cognitive Judgements
11.Cognitive Attributions

Affective Process
1.Goal Orientation Adoption
2.Efficacy Judgements
3.Ease of Learning Judgements
4.Task Value Activation
5.Interest Activation
6.Monitoring of Motivation and Affect
7.Adapting Strategies to Manage Motivation and

Affect

8.Affective Reactions
9. Affective Attributions

UNIVERSITY

Definition

1.scanning the resources and planning how you will complete the task
2.revising your first answer
3.having a clear idea of what you want to accomplish in a task
4.thinking about things you already know that can help you complete the task
5.thinking about strategies you have learned that can help you complete a
task
6.comparing your work to criteria of high quality work
7.actively thinking about and evaluating the strategies you are using to
complete a task
8.noting what you are learning during a task
9.maintaining or changing your strategies for completing a task
10.reflecting on how successful you have been in a task
11.thinking about what caused you to be successful or not

Definition

1.choosing a reason to complete a task: to be recognized by others (e.g.
grades) or to learn and improve

2.thinking about how good you are at the activity you are completing

3.thinking about how easy the activity is you are completing

4.considering the value of what you are doing

5.noticing how interested you are in the task you are completing

6.paying attention to your emotions and motivation during an activity

7.applying strategies to manage your emotions during a task to improve your
outcomes

8.experiencing an emotional reaction during or after a task

9.thinking about how your emotional states, motivation, and effort affected
how well you did in a task

How to Interpret your Self-Assessment Process Visualization
* NOTE: There are no right or wrong processes or strategies. Your visualization is only meant to provide you
with insight into your personal self-assessment pracess. It is not an indication of your current level in English.
¢ Nodes - the squares - represent strategies you applied during the self-assessment process (there are 22
possible strategies; they are defined on this page)
¢ Node size indicates the relative frequency of each strategy - the number of times you used it
¢ Blue nodes represent cognitive (i.e., thinking) strategies (e.g., goal setting, monitoring progress against

standards)

Red nodes represent affective strategies, i.e,, strategies you used to manage your motivation and emotions

(e.g., task value activation, monitoring of motivation and affect)

moved to and away from that strategy

process

The size of each node represents how central it was to your process - the bigger the node, the more times you

Ties (i.e., lines) linking nodes indicate that you moved between those two strategies at some point during your

e Arrows indicate which strategy you move from and which one you moved to; e.g., goal setting -> revising means
that you spent some time thinking about your goals and then wrote your response immediately after

* Numbers show the number of times you did a transitioned between two strategies in your process

e Aloop means that you moved from one strategy to the same strategy (e.g., goal setting -> goal setting) at least

once (note: the visualization does not show how many times you moved in a loo
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PARTICIPANT 000001

Self-Assessment Cognitive and Affective Profile n’S

UNIVERSITY

Rinterest Activation

@~dapting Strategies to Manage Motivation and Affect

Goal Orientation Adoption

1.0

Prior Content Knowledge Activation
‘Affective Reactions

1.0

Affective Attributions Metacognitive Knowledge Activation

L0

=Cognitive Attributions

ANALYSIS

Overall, your process had a moderately high density, meaning that you experimented with many
different strategies during the self-assessment process. Centrality statistics revealed that your
“hub” strategies - the ones you used as starting points and returned to frequently - were reading,
revising, monitoring progress against standards, and planning task assessment. These central
strategies are represented as the largest nodes in your visualization. Together, your central
strategies highlight that, during the self-assessment process, you were actively thinking about
your own thinking, motivation, and emotions. This skill, called metacognition, is central to
effective self-assessment and success in challenging learning tasks. Keep applying this skill as it
will serve you well in your learning. One important aspect of your process was monitoring of
motivation and affect: your attention to your feelings of motivation, effort, and interest. While
not a central process, it was one that you applied frequently. Reflecting on these things shaped a
positive attitude to the task and allowed you to engage productively in the self-assessment.
Content analysis of your session recordings showed that you primarily used the outstanding
exemplar to self-assess your own work. In the future, you could consider also using a rubric to
identify AOs in an exemplar. Having a deep understanding of what AO looks like at each level can
help you improve your work without relying on ideas within the exemplar itself. Through your
self-assessment and revisions, you made substantial improvements to your first response,
especially by elaborating on the symbolism and context links. Practicing making such
improvements over time will help you internalize those AOs and incorporate them into your
writing.
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