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Preface

Working on this thesis has been a substantialgfarty life for the last five
years, and now | am at the end of this processdlra moment three years
ago when | was walking home from a seminar with BhRients, research-
ers and supervisors. On my walk, the song “WithileLHelp from my
Friends” by the Beatles came into my head. That m@sa coincidence,
since | had received help from my academic frieddsng the seminar. |
had expressed my feelings about the research grosemdering whether
this was the right thing for me to do and whethemluld be able to handle
it. The feedback from the seminar turned this “blo®od into an under-
standing that it is also part of the creative pssoef writing a thesis to have
these kinds of moments. | left the seminar with@arpositive feeling than
when | arrived. This story reflects the main theshéhis preface, which is to
express gratitude to people who have been impairtahis writing process.
First, the five teachers who together with theirdsints participated in this
study: Without you, it would not have been possibleomplete this study;
all our meetings were inspiring and fruitful. | @lseceived support from
many people | have met, both in my professional pedonal life, such as
colleagues at the Department of Mathematics andn8ei Education and
other departments of Stockholm University, peoplénnathematics) educa-
tion both in Sweden and abroad, and relatives @erdds in my personal
life. Your questions were stimulating and encourggiespecially since
many of you saw positive potential for mathemagéidscation in the aims of
my study. One part of the PhD studies is to takes®s and | learned a lot
from teachers and other students during these esurs

My name is on the front page of this thesis, ataké full responsibility
for everything written. Still, as | mentioned, tligsnot simply the accumula-
tion of one person’s efforts. There are a numbepedple who read (parts
of) the thesis during the process, and | regardatbas my critical friends.
My supervisors are three of these friends. Astattd?sson, you stood by me
and | could count on you during the whole procegsu always read my
texts thoroughly and gave feedback within the foctequested and needed
at that time. Moreover, you took the time to alsxdss the process of being
a PhD student, and your insights in this proceffzeldeme a great deal. Staf-
fan Selander, | enjoyed our meetings. They werens#, productive, inspir-
ing and challenging. You found notions in my tetttat were essential for
me to develop. My third supervisor was Torbjorn Bawur; | appreciate our
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discussions about the nature of mathematics and ngadling of my texts
with a focus on details from which my writing beitiefd. Most important for
all three supervisors, | always left our meetingthwan urge to work harder.

I have also had the privilege to have doctoral exttsl beside me in the
process. Eva Norén is one of these, and it is taafthd words to describe
the support you gave me. We followed each othergness, and | could
talk to you about every aspect of my work. In timaf months, we read each
other’s texts in detail, and you gave me insigh#fntl supportive feedback.
Elisabeth Persson has played a similar role. Frebeginning, you seemed
to know more about my potential accomplishments thdid myself. Your
feedback from reading my preliminary research pie@ years ago harmo-
nises to a great extent with the thesis | have woiten. Similarly, our dis-
cussion about the final structure of the thesis evasial. This meant a lot to
me, as did all the discussions between those tivdgim time.

In the two seminar groups for PhD students andarekers at Stockholm
University that | have been a part of, | have fdgnvhose critical readings
meant a great deal to my writing. | have alreadytiveed Eva N and Elisa-
beth above, and also Astrid, Staffan and Torbjdire group “Didaktik De-
sign” is led by Staffan Selander. Participatinghis group has been a fruit-
ful basis for developing my theoretical and metHodizal standpoints in
this thesis. Eva Insulander, | learned a lot fromn yeading my texts and
from our discussions about theories. | enjoyedoal talks about various
parts of the PhD process. Other people that | haeeextensive and/or fre-
quent contact with, including discussions and negsli are: Anna Akerfeldt,
Susanne Kjallander, Lisa Ohman, Fredrik Lindstra®eingt Bergman and
Gabriella Hostfalt. Likewise, a seminar group faxthrematics education, led
by Astrid Pettersson, has similarly provided mehwdtsolid foundation for
my process. Anna Palmer, you always read my teitts particular energy.
You put effort into recognising notions in the ®xthat | should keep and
build upon, and you also gave me constructive feedard, especially on
theoretical matters. In this group, | have also eztnsive and/or frequent
contact with Anna Pansell, Kicki Skog, Kerstin Betson, Sanna Wetter-
gren, Joran Petersson and Samuel Sollerman. Whas ws is an interest in
mathematics education. | enjoyed our discussiodsaqpreciate your read-
ings of my texts. | also found it stimulating toeseow we adopt different
theoretical perspectives in our research. The ilnpaecny process from both
these groups is so valuable.

A third group that | was a part of prior to andidgrmy doctoral studies
is PRIM-gruppen, a research group on assessmeiasiledge and com-
petence. | have learnt a lot from our work on em®esit over the years, and
this provided me with a basis for designing theagsh project in this study.
The time | could devote to the group’s projects liraged once | started my
doctoral studies. You showed great understandigitathis while remain-
ing interested in and positive about my PhD projetiave worked a lot at
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home, and every time | came to work | experiencedaam, welcoming
atmosphere. Katarina Kjellstrém and Gunilla Olofgsgou read and dis-
cussed some preliminary analytical concepts, whiak an essential step in
the analysis. Maria Nordlund, you read my manusaiphe end and found
errors and issues | would never have found on my. @&wmders Enmark, you
helped me with pictures and other practical matteasn grateful to you all.

Guri Nortvedt and Elisabeth Persson, you spent dlsely examining
my analyses. Those days were inspiring and, togeititle your involvement
with my preliminary findings, they had great valies my work and my
confidence.

At my 50 % seminar, Anna-Lena Kempe and Viveca hard read my
work and at my 90 % seminar Eva Jablonka and Pefr\WWickman did the
same. Your readings were detailed and thoroughhanlda vital impact on
my subsequent course of action.

| am grateful to my department, which provided fimgdfor a final lan-
guage check (as well as for the PhD position). Slssmg, you performed a
language check with accuracy, coherence and aisitigsgensitivity, which |
appreciate considerably. Audrey Cooke, you volueigéo give my writings
an extra reading. You then provided alternativedigs that gave me op-
portunities to choose the ones that suited my fites the best. You also
wanted to discuss language as well as content adried a lot from these
discussions and | am very grateful to you. | alsnk Gull-Britt Larsson for
some additional tips regarding format issues.

To my parents, siblings and close friends and wpauses, | would like
to express gratitude for your positive attitude aosvmy PhD studies and for
never making me feel guilty when the project consdmme. Likewise, | am
grateful to my extended family for putting up witke despite my focus be-
ing very much on the thesis, especially during tag year. My family in
Blekinge (Erika and Andreas and families), you taake of me when | had
my lonely weeks writing in the country house andravnterested in my
work throughout the process. My children, Moa ara¥iD (and girlfriend), |
am happy about the friendship | enjoy with you. Wése shared work ex-
periences, studies and life over the last few yaahéch helped my writing
process in many ways. You have expressed how pyoudare of me; it
warms my heart and is also mutual. Jim, | couldwish for a more fitting
husband. You have endured my PhD work, taking dtipesconstructive
attitude while at the same time reminding me almthér, more important,
aspects of life. Your support, including in praatimatters at home as well
as reading parts of the thesis, is priceless. m@e you and myself that
there will be more days to come of shared adventilke scuba diving, in
future.

Saxemara/Sundbyberg September 2010
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1 Assessment in the Mathematics Classroom:
Setting the Scene

This is a study of one of several features thauénfce students’ active
agency and learningin the mathematics classroom — classroom assetsmen
This introduction considers, in part, the notiorctZfssroom assessment as a
research interest. As will be described, | viewsstaom assessment as a
broad concept that encompasses explicit as walhplicit assessments acts.

1.1 To be Curious

Throughout my years as a mathematics teacherratassassessment issues
have been an area of interest. In different wahsve tried, not always suc-
cessfully, to develop the assessment practice thanaatics of me and my
students. In doing so, | have become increasingtipas about the variety
of assessment practices in the mathematics classreor several years, |
have been involved in the development of natioestistand diagnostic mate-
rials? | have also taught in mathematics education fergarvice teacher
training, and have reflected on the stories thadestts, relatives and friends
have recounted about their experiences teachindeancing mathematics in
school. Something that struck me in these storees seeing how assessment
acts in mathematics influenced how people view Hedwes in relation to
mathematics, especially in terms of agency anadhiegr This, as well as my
own background as a teacher, teacher educator tast developer”, has
influenced my research interest.

The work on this thesis has been characterisedibgsity. | was curious
from the start of this study and eagerly wantete&on about classroom as-
sessment from the teachers and students in theratems | visited. The
work has been an interplay between my researclestigheoretical consid-
erations and methodological choices.

! The term agency will be described in the chapteth®moretical considerations in Section
3.2.7. Briefly, agency is understood to be peopbtaipacity to make choices and to impose
those choices on the world.

2 How the term learning is understood in this thesigefined in 3.2.8.

3 In PRIM-gruppen [PRIM group] (PRIM-gruppen, 2010aheTresearch group develops
assessment materials including national assesgmagmtials in mathematics on behalf of the
Swedish National Agency of Education (Skolverkéx @a).



The title of the thesis represents a culminationh@ journey of curiosity.
Clearly, it is a classroom study in the disciplimfernathematics education,
which is reflected by the term “mathematics clagsre’. The term “assess-
ment discourses” signifies my research interege@anent) as well as my
view of the classrooms visited as part of a broaaigrtutional context (dis-
courses). As will be shown further below, | use tiren discourse according
to Foucault (e.g. 1993). In the analytical procé&ssluding the construal of
assessment discourses, | have also relied on fssmmiotics” (Hodge &
Kress, 1988; Van Leeuwen, 2005), which is the leeyntof the subheading.
The notion of communication as being multimodainiggral to the analy-
ses, which is clear from the first term of the sedating. | have analysed
communication between teacher and student frone theespectives: (1) the
assessment acts themselves, (2) the focuses aisessment acts in the
mathematics classroom, and (3) the roles of seeni@sources (semiotic
resources include symbols, gestures, speech anik¢hén the assessment
acts. The discourses are construed based on tbenoes of the three analy-
ses and in terms of affordantésr students’ active agency and learning in
the mathematics classroom. | also address the rmmesef institutional
traces. As for a theory for learning, | draw onesign-theoretical perspec-
tive, which is a perspective closely related to timddal social semiotics
and institutional theories (e.g. Selander & Kr&§x,0).

1.2 Assessment in Mathematics Classrooms

In this study, classroom assessment is regardesl @sncept with broad

boundaries. In figure 1, a broad construct of clae® assessment is illus-
trated. Sometimes it is obvious that the interacbetween teacher and stu-
dent involves assessment. One example of explegsessment is when a
student in primary school achieves excellent resuit a test in mathematics
for the first time. The teacher looks at her, smjiland tells her of her
achievement on the test. The student looks ateheher and at the test re-
sults shown as figures on the paper. The studafises, through the written
assessment, that her performance on the test vatk §ometimes the as-
sessment is more implicit. One example of this emwva student asks the
teacher where a certain “rule” in mathematics corimem. The teacher

communicates by way of speech, gestures and thethit this particular

student does not have to bother about this, arigstha just has to follow the
rule. When other students ask the same questienteticher engages in a
mathematics discussion about the historical dewvedop of that rule.

Through this implicit assessment, the first studenthe example gets to

4 Affordance is here understood as a quality of bjeat, or an environment, that allows an
individual to perform an action.
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know that the teacher does not consider her/hinwledgeable enough for
this kind of discussion. My assumption is that ¢hare explicit and implicit
assessment acts going on in mathematics classrauiis) contribute, or
not, to students’ active agency as well as to stigdéearning in mathemat-
ics education.

In communication

during day-to-day

classroom work In communication
during entire class
sessions at the end of
teaching units

Marking (in Swe-
den, secondary and
upper secondary
school only)

Assessment
Implicit and
explicit

In connection with

In connection with diagnostic and other

teacher/student/ : tests.
parent meetings Summary in assess-

ment forms/matrices

Figure 1. Assessment: A concept with broad bourdaBome aspects of classroom
assessment (adapted from Bjorklund Boistrup & Lerdb 2007, poster).

As shown in figure 1, there are many instancebémbathematics classroom
where assessment acts can be considered to ocaumpkes of what can be
part of classroom assessment are diagnostic testtéeachers use as infor-
mation to plan teaching, documentation such adglimd, and acts in com-

munication between teacher and student during akaay work.

As mentioned, this study is a classroom study.vkehasited five mathe-
matics classrooms in grade four (the students lamatalO years old). In the
analysis and outcomes chapters, several instarfcesnamunication be-
tween teachers and student(s) where | have idestéikplicit and implicit
assessment acts will be considered. | wanted teiggaone illustrative ex-
ample to refer to throughout the thesis. HowevelidInot want to bring in
excerpts from the study for this purpose, sinceahalyses relating to one
classroom would then dominate analyses relatinth@oother four. More-
over, | viewed it as beneficial to use an examplers it was possible to
provide pictures showing classroom work. My solatigas to choose a fic-
tional story about Pippi Longstocking going to sahas an illustration of
the analytical process in this study. The firsttymie shows Pippi at home
while Tommy and Annika head for school.



Picture not available in this version.

Picture 1. lllustration from Pippi Goes to Schddh¢igren, 1998, p. 8, illustration
by M. CheswortR).

Of course Tommy and Annika went to school. Eachmmgy at eight o’clock
they trotted off, hand in hand, swinging their salbags.

At that time Pippi was usually grooming her horsei@ssing Mr. Nilsson
in his little suit. Or else she was taking her niegnexercises, which meant
turning forty-three somersaults in a row.

Tommy and Annika always looked longingly toward I¥iVillekulla as
they started off to school. They would much rathave gone to play with
Pippi. If only Pippi had been going to school tdbat would have been
something else (Lindgren, 1998, p. 9, translatipfr bLamborn).

The story continues, as many readers already knativ, Pippi deciding to

go to school. The first subject she encounterstad@ is mathematics. Nev-
ertheless, we can see in the picture and read themext that there is al-
ready a good deal of mathematics in her life, saghhe clock on the wall
and the forty-three somersaults. The question, véipect to this study, is
how assessment discourses take place in commumdagitween Pippi and
the teacher during mathematics teaching and legqupractices. It should be
noted that | do not aim to perform a literary as@éper se What | do aim to

do is illustrate the use of my analytical framewtskanalyse the data. One
guestion relating to this thesis is how assessm@estin discursive practices

® The pictures from the bodRippi Goes to SchodLindgren, 1998) are used with permission
from the artist, Michael Chesworth.
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take place in classroom communication in the dagetp work of five Swed-

ish mathematics classrooms and how they influerffti@dances for stu-

dents’ active agency and learning in the mathematessroom. The story of
Pippi was written many years ago but still senyespurpose of illustrating
the operationalisation of the analytical framework.

1.3 Unit of Analysis and Limits of the Data

The unit of analysis in this thesis is “assessnaetd related to feedback in
discursive practices considered to occur in instinally situated teacher-
student communication in mathematics classroonggdade four”. As a con-
sequence, all data come from this communications Was also one way to
limit the data, and limiting the data was somethimggarded as a prerequi-
site for finishing the study within the scope ofPhD project. In order to
address institutional frames not explicitly preserthe data, | describe some
institutional circumstances in Chapter 2 as welnathe final Discussion. A
second way to constrict the data is to concentheenalyses on assessment
acts occurring in the communication between teacr students (de-
scribed further in Section 4.5). There are othstainces of communication
in the classrooms where assessment occurs, suEtvasen students. These
are clearly worth analysing, but they are not waitthie scope of this study. A
third way to limit the data is to analyse only asseent acts that can be con-
nected to feedback — drawing on Hattie and Timpe{B907) — between
teacher and student. In the next chapter, | des¢hb definitions of class-
room assessment and feedback used in this thesfisreBdoing so, | articu-
late the purpose and research questions of thg.stud

1.4 Purpose and Research Questions

The purpose of this study is to analyse and uraedséxplicit and implicit
assessment acts in discursive practices in matien@assroom communi-
cation in terms of affordances for students’ actigency and learning. In
order to create a basis for a construal of disemrs have analysed the
communication between teacher and student(s) wigfard to assessment
acts, assessment focuses in the mathematics dassaod roles of semiotic
resources. | have also analysed institutional srarel connected them to the
construed discourses. The research questions éotoass:



1. How do assessment acts related to feedback tage plaeacher-student
communication in mathematics classrooms and wtiatdsnces can be
connected to students’ active agency?

2. What are the focuses of the assessment acts imalfieematics class-
room and what affordances can be connected torggidearning?

3. What roles do different semiotic resources playh@ assessment acts
and what affordances can be connected to studectis’e agency and
learning?

4. What discourses of classroom assessment in matiesntain be con-
strued based on the findings from the previousetlongestions? Further-
more, what institutional traces can be identifindrelation to the con-
strued discourses and what affordances can be cteh® students’ ac-
tive agency and learning?

The above questions, as along with the purposkigfstudy, have been de-
veloped and adapted throughout the course of teareh process. Never-
theless, the original aim and questions have siitida with those above,
although the theories chosen have influenced thal ersion. The first

three questions are related to three social sexmimtita-functions (Halliday,

2004; Van Leeuwen, 2005), and this relationshigd bd elaborated on in
Theoretical Considerations. The fourth researchstipue is connected to a
Foucauldian concept of discourse, which will alsodeveloped in Theoreti-
cal Considerations.



2 Definitions, Previous Research and the
Swedish Context

The aim of this chapter is to provide both a backgd to this study and a
foundation for how research on classroom assessmemathematics can
incorporate pertinent aspects regarding the disgpf mathematics educa-
tion. | have relied mainly on references relateccémpulsory school, ad-
dressing classroom assessment in general as walhtiematics in particu-
lar. Moreover, | present an overview of researdt tlas served as inspira-
tion for this study. The background also gives anoant of institutional
circumstances in which classroom work in mathematicd classroom as-
sessments in Sweden are carried out. In the fxdtan, | define classroom
assessment as it is operationalised in this thesis.

Given the substantial amount of literature in ral@vresearch areas, the
section on previous research has been organispbtide the reader with
the option of choosing between two versions, englilie footnotes to either
be skipped or read. One version emphasises magone$, and attention
need not be paid to the footnotes. The other versidonger and includes
information in footnotes about some of the refeesnc

2.1 Defining Classroom Assessment

A central construct in the literature on classroassessment is formative
assessment (see Cizek, 2010, or Brookhart, 200 anfaccount of the his-
torical development of the construct). One exaniplBlack and Wiliam's
(1998) seminal work, in which formative assessnigemefined as “encom-
passing all those activities undertaken by teaclzerd/or by their students,
which provide information to be used as feedbackntmlify the teaching
and learning activities in which they are engaggd7f; see also Black &
Wiliam, 2009). Torrance and Pryor (1998; see alswddn, 2000; Tunstall
& Gipps, 1996; Lindberg, 2005b) challenge the commotion in the litera-
ture that formative assessment is always seerigmod thing”™:



Our own position is that formative assessment iSreavitable thing’,i.e. all
assessment practices will have an impact on pepitnling but whether or
not it is a ‘good thing’, and if it is, how this &tually accomplished in prac-
tice, is an empirical question. (Torrance & Pryl®98, p. 10, italics in origi-
nal)

This idea of formative assessment as somethingentlg good is still found
in the literature today (one recent example beingel; 2010). Morgan
(2000) instead addresses how “the day-to-day judgésrof teachers about
individual pupils inevitably affect future inter&mns, judgements, and hence
opportunities” (p. 225). This view, proposed by rBoice and Pryor (1998)
as well as Morgan (2000), is in line with the iegrof this thesis since the
findings are connected to affordances for studeative agency and learn-
ing in the mathematics classroom.

An additional construct found in research on ageessis summative as-
sessment (e.g. Newton 2007; Pettersson, 2010a)nStive assessments are
often connected with tests on a local or natiopaél, but summarised as-
sessments of students’ performances in relatiostated goals are also in-
cluded here. These kinds of assessments can alsofeemative functions
(Newton, 2007). Newton challenges the term forngatigsessment, arguing
that formative is more a purpose than a kind okss®ent (see also e.g.
Black, Harrison, Lee, Marshall, & Wiliam, 2003; Bidart, 2007; Wiliam,
2010). Using this definition of formative assessméinis possible to the
discuss formative aspects embedded in summativesssents found in
mathematics classrooms.

In defining classroom assessment in this thegdsaw on the considera-
tions mentioned above. Like Black and Wiliam (1998)nclude a broad
range of possible acts in the mathematics classasmpart of assessment
(see also e.g. Watson, 2000). Drawing as well orrahce and Pryor’s
(1998) and Morgan’s (2000) emphasis on formativeessment as being
inevitable, | contend that, in every situation iathematics classrooms, there
are acts taking place that can be analysed in tefrakssroom assessment.
In this study, | address those assessment actatimematics classrooms that
can be connected to feedback. In this instance) Inspired by the defini-
tion of feedback as expressed by Hattie (2009Jofmation provided by an
agent (e.g. teacher, peer, book, parent, or ongis experience) about as-
pects of one’s performance or understanding” (HaD09, p. 174; see also
Hattie & Timperley, 2007; Askew & Lodge, 2000).

In this thesis, classroom assessment is regardeet dsns through which
| view institutionally situated teacher-student coumication in the class-
room. This is in order to capture acts associatét feedback that hold
more or less affordances for students’ active ageamd learning in mathe-
matics classrooms. Feedback is defined here asmafin provided by an
agent (for example, the teacher or the studenbutiir various semiotic re-



sources about aspects of the student’s performanabout the teaching in
relation to the students’ meaning making. Thisrdgéin incorporates feed-
back presented in connection with summative asss#sm

A few caveats are necessary. Firstly, | do nottlthiat it is possible to
view all communicative acts between teacher andestuduring classroom
work solely as assessment acts. Research invesggdassroom communi-
cation in conjunction with other converging intésegncludes de Abreau
(2000) and Moschkovich (2001 In this thesis, the research interest is
classroom assessment, and therefore | performrthlysees by looking at
communication acts in mathematics classrooms dasopaftassroom assess-
ment. The second caveat, drawing on Hattie and dilep (2007) and Kul-
havy (1977; see also Askew & Lodge, 2000; Shut®8p0s that feedback,
in contrast to what is maintained in a behaviouaigjument, is seen as a
complex interaction that cannot necessarily be @egeareinforcer because
feedback can be accepted, modified, or rejecteahtagent.

2.2 Previous Research on Classroom Assessment

Filer (2000) divides research on assessment inbogemre% a technical and
a sociological genre of assessment. In the techg@ae there is an interest
in the means whereby given “ends” (marks, for eXa)npan be achieved as
objective as possible. In the sociological gennerd is an interest in how
assessment fulfils political and social functionssocieties. This includes
studies on classroom contexts of assessment. fithdg belongs to this so-
ciological genre, and this affects the selectiomesfearch presented in the
overview.

The notion of classroom assessment as a constiticbmad boundaries,
as assumed in this thesis, is quite widespreabdriterature (described in
Bjorklund Boistrup, 2009). There is a substantiadly of research showing
that assessment is one activity among others thatahstrong interaction
with learning and teaching. In mathematics edupatitassroom assessment
has been investigated from several perspectivas,efample, by Niss
(1993), Clarke (1997) and Schoenfeld (2007a). Hanethere does not
seem be great interest in these matters in mathlemmeducation research
today, at least not in some of the research josrivalthe field. In my

% de Abreau’s (2000) interest lies in bridging thacno cultural context of the students (like in

their everyday lives) and the micro cultural conteithe mathematics classroom.

" In Moschkovich (2004), the research is on therawgon between tutor and students. There
are acts of feedback addressed but no emphasissessament issues as such.

8 Filer (2000) uses the term discourse, but | useegkere in order not to confuse it with how

the concept of discourse is used in this study.



literature search, very few articles with an atated focus on teacher-
and/or student-initiated assessment in mathemalissrooms were identi-
fied (Bjorklund Boistrup, in pre8s

2.2.1 Frameworks of Classroom Feedback

There are several frameworks of formative assesssw@nmarised in the
research literature (e.g. Wiliam, Lee, HarrisonBl&ack, 2004; Black & Wi-
liam, 2009; Cizek, 2010).

Purpose
To reduce discrepancies between current undersigsigierformance ang
desired goals.

v
The discrepancy can be reduced by:
Students
* Increased effort and employment of more effectivatsgiesOR
e Abandoning, blurring or lowering the goals
Teachers
« Providing appropriate challenging and specific goal
e Assisting students to reach them through effedéaening strate-
gies and feedback

Effective feedback answers three questions
\Where am | going? (the goalsiFeed Up

How am | going Feed Back
\Where to next? Feed Forward

v
v v v v

Task level Process level Self-regulation Self level

The main procesy level Personal evaluatior

How well tasks ar¢ | needed to under{ | Self-monitoring, | | and affect (usually
understood/ stand/perform tasKg directing, and regy-| positive) about the
performed lating of action learnin¢

Figure 2. A model of feedback to enhance learnitegftfe & Timperley, 2007,
p. 87). Words marked in grey are part of the aiadyframework of this study.

® A review of the literature is presented in BjoridLiBoistrup (in press). In a searchEafuca-
tional Studies in Mathematics Educati(lESM) and The International Journal on Mathemat-
ics Education (ZDM), there were a total of tendes from 2000 and later that met the fol-
lowing criteria: “An explicit focus (can be one s&veral) on one or several aspects of
teacher- and/or student-initiated classroom assa#sand with a relation to compulsory
school”. It is easy to conclude that classroomsssent is not addressed to a great extent in
the two journals. On average, one article with fosus is published in each journal about
once every two years. In a cursory literature deasimilar results are found for the journals
Journal for Research in Mathematics Education andifl&tudies in Mathematics.
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Since the assessment acts analysed in this thesisase that can be related
to feedback, | give a detailed account of structuteat model feedback.
Hattie and Timperley (2007) present a model on ldael that is the out-
come of a review of studies on how students’ adri®nts are affected by
various kinds of feedback (figure 2). In Hattie afichperley’s model, the
interest lies mainly in feedback as a “consequemtgierformance, where
the aim is to reduce the discrepancies betweeremuperformances and
goals. As indicated, Hattie and Timperley consitieee feedback questions
(see also Black & Wiliam, 2009; Wiliam, 2010), suamsed as feed up,
feed back and feed forward. In their model, thessliback questions occur
in four levels: task, process, self-regulation angglf.

Another structure in the literature on feedback typology proposed by
Tunstall and Gipps (1996), whereby four types @fdfeack are construed,
called types A, B, C and D; see figure 3. The upgaet is labelled positive
feedback for types A and B, and then turns intdeagment feedback for
types C and D. The lower part is labelled negaiesiback for types A and
B and is then transformed into improvement feedldackypes C and D.

Type A Type B Type C Type D
Rewarding Approving Specifying at- Constructing
tainment achievement
Rewards Positive per- Specific ac- Mutual articula-
sonal expression knowledge- tion of achieve-
ment of attain- ment
ment
Warm expres- Use of criteria Additional use of
sion of feeling in relation to emerging criteria;
work/behaviour; child role in pres-
teacher models entation
General praise More specifig Praise integral to
praise description
Positive non-
verbal feedback
Punishing Disapproving Specifying im- Constructing the
provement way forward
Punishments Negative per- Correction of Mutual critical
sonal expression errors appraisal
Reprimands; More practice Provision of
negative gener- given; training strategies
alisations in self-checking

Negative non-
verbal feedback

Figure 3. Typology of teacher feedback. (TunstalB§ps, 1996). Words in grey
are added to the analytical framework of this study
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The typology put forward by Tunstall and Gipps (fig 3) presents a com-

prehensive view of feedback that goes from teathestudent. They note

that these four types are to be seen as part ofhstraed model and that the
different types are placed on a continuum. Sindlssessment acts are pre-
sented in Hargreaves, McCallum, and Gipps (2000gresthey address the
following strategies:

Evaluating feedback strategies
- giving rewards and punishments,
- expressing approval and disapproval

Descriptive feedback strategies
- telling children when they are right or wrong,
- describing why an answer is correct,
- telling children what they have and have not aahiev
- specifying or implying a better way of doing sonmethand
- getting children to suggest ways they can improve.
(Hargreaves et al., 2000, p. 23)

What is clear in the quote from Hargreaves et2000) is the division be-
tween evaluative feedback strategies and desaiggedback strategies.
Similarly, Torrance and Pryor (1998) refer to conmication as becoming
more “conversational” rather than being “scholdstic

The structures presented in this section servelasia for the analytical
framework of the thesis. They will be adapted toonporate the theoretical
considerations.

2.2.2 Students’ Involvement in Classroom Assessment

In this study, the relation between classroom assest and affordances for
students’ active agency in the mathematics classrisocaddressed in broad
terms as | give an account of research on studemsivement in classroom
assessment. Torrance and Pryor (1998) contendhéra is disagreement in
research over whether formative assessment is ynather-controlled or
whether the student can also be invited to takegsan active subject (see
also Brookhart, 2007.In this regard, the authors emphasise the impogtan
of students being an active part of classroom ags&st. A similar view is
offered, for example, by Ljung and Pettersson (19@Mhd Stiggins (2008.

10 An example of a research and development projeeravassessment in mathematics class-
rooms clearly is controlled by the teacher is dbsck by Romberg (2004).

1 Ljung and Pettersson (1990) suggest student regylity for reflecting on their own
knowing before, during, and after a teaching unit.

12 stiggins’ (2009) main concern is with the studeitigsolvement in the assessment. He
argues that the most important decisions are madleebstudents. Furthermore, he believes in
the great potential value of classroom assessrhanistrealised when we open up the process
and welcome students as full partners in theimiegr
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Black and Wiliam (2009; see also Wiliam 2010) srémt anyone can be an
agent in the assessment, such as the student &, p#bough many deci-
sions will be made by the teacher.

A common theme in the literature in terms of stud@ewolvement in
classroom assessment is students’ self and peessassnt. Brookhart, An-
dolina, Zuza, and Furman (2004) present findingsnfran action research
project in mathematics classrooms. Their study esiggthat students’ self-
assessment, when students really are involvedeipitbcess, can add reflec-
tion and meta-cognition to rote memory lessonsh flearning the multi-
plication tables. In some of the research litegttinere are ways proposed
for how to “create” mathematics classrooms in whstidents are involved
in the assessment via self-assessment (see e.g20@@*; Boaler, 2009,
Wiliam et al., 200%). In the present study, students’ self-assessmethie
mathematics classroom (see Hattie & Timperley, 20Q¥drade, 2010) is
expanded on and included in the findings.

A second theme in the literature is connected agifessment acts where
the teacher and/or students act in a way thaittteis feedback taking place;
a theme that is part of this thesis. A centralorotiere is the questions posed
by the teacher. One textual aspect emphasised mpnness of the question
(e.g. Gipps, 200%, Shepard, 2000). When a question (for examplask) tis
open in the sense that there are many correct answ/¢he question and/or
there are many ways of solving the task, the stuidanvited to take part in
the assessment and also demonstrate a varietytbématics knowing (see
also Lee, 2006). Harlen (2007) emphasises opertigneshat invite stu-
dents to express their own ideas.

A third theme in the literature regarding studeis’olvement in class-
room assessment, is students’ potential to affexttéaching. When this is
addressed in literature, it is mainly through engiging teachers’ active use
of their assessment of students’ performances edbéek for their own

13 Lee (2006) presents an improvement matrix as aforagupils to think about their work in
mathematics. The matrix incorporates aspects offmamication, systematic working, use of
algebra, and use of graphs and diagrams.

14 Boaler (2009) describes aspects that are impdachildren’s learning mathematics, with
assessment being one part. She then primarily pemmiassessment for learning’ with refer-
ence to, for example, Black and Wiliam (1998). Siwudes the importance of the students’
knowing what needs to be learniow they are doing, antlow to improve; feedback is an
important element here. She also addresses thefoetzhchers to view the students’ learn-
ing as feedback for their teaching.

15 In wiliam et al. (2004), a study exploring diffateclassroom activities and their impact on
students’ achievements is carried out. Many ofat#évities are connected to students’ self-
assessment.

' Gipps (2001) emphasises open questions in opemmooination between teacher and
student that is oriented towards understandingresplecting each other’s perspectives.
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teaching (see e.g. Harlen, 2007; Hattie, 2009; &0&009; and Li, 2000.
Here, the students’ involvement is indirect. Ithie teacher who is the active
agent in capturing and reflecting on students’ grenfinces for her/his future
teaching. In this study, | give an account of assent acts like those men-
tioned here, as well as expanding the ways studam®e actively involved
in classroom assessment in relation to their teatteaching.

Mellin-Olsen (1993) considers a specific powertietaship when he asks
where the student is as a subject in the assesshardthematics (see also
Anderson, 1998 Cotton, 200%). He attests that the student is often treated
as an object, as “the one who is assessed”. Irsthdy, | refer to arguments
presented by Mellin-Olsen.

2.2.3 Classroom Assessment and its Relation toniregr

This section considers the relation between classrassessment and affor-
dances for students’ learning of mathematics. lrigued that what is as-
sessed and how the assessment is carried outriofiiggudents’ learning. In
the study by Black and Wiliam (1998) mentioned iearthey analysed nu-
merous (250) studies, all examining formative assesit. Based on these
studies, they argue for the importance of studgating feedback on what
gualities their performances demonstrate and alsetat they should focus
their learning on in the future. The studies rafdrto by Black and Wiliam
indicate a strong association between formativessssent and students’
achievements. Similar findings are shown by Hattid Timperley (2007).
Pettersson (2005) has constructed a model tor#ligstvhat consequences
assessment can have for the individual studeniréig). Pettersson (2005)
contends that an assessment that supports andlatBsmulearning is one
where the knowledge demonstrated by a studentalysed and assessed in
such a way that the student progresses in his#a&nihg and feels self-
confidence in his/her own ability (I can, want d@are to). This is in contrast
to an assessment that leads to a judgement andpsedondemnation (I
cannot, do not want to, dare not). To achieve #tiglents need to get feed-
back on what qualities their performance demoretrahd also on what they
should focus their learning on in the future. Matien is one aspect; more-
over, there are research findings that indicatg thamost cases, students’
motivation increases when the focus of the feedliman what is positive,

' Li (2000) conducts a review of the developmenaséessment practices in China from a
historical perspective. Li discusses teachers ssgp®ach student’s knowing, giving feed-

back to students, and relying on knowing demoretrdty students as feedback for their

teaching.

18 Anderson (1993) emphasises students as activesaigeclassroom assessment. She writes
that as active assessors, students exercise aautromous role and demonstrate greater
decision-making in their learning.

19 Some information on Cotton (2004) is presented 6nl2
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that is, on the student’s demonstrated knowing (Bl& Wiliam, 1998;
Hattie & Timperley, 2007).

| can, want to, dare to

Develop
Analyse

Assess ¢

Judge
Condemn

_ 7
| cannot, do not want to, dare not

Figure 4. The consequences of assessment (PetteP€i5, English version from
Pettersson & Bjorklund Boistrup, 2010, p. 374).

According to the findings presented in the reviewden addressing
(mathematically) incorrect student performances, jtreferable to do this in
terms of feed forward and then relate it to thedsti’'s future learning.
Volmink (1994) stresses the importance of an ass&Essin mathematics
that points out students’ accomplishments rathan tmerely identifying
deficiencies, while noting a struggle for sociatjoe and equality.

Although the studies reviewed by Black and Wiliat848) rely on quan-
titative methods, the authors emphasise the impoetaf qualitative studies
for the field of assessment. A similar conclusicesvmade by Hattie eleven
years later (2009). In his synthesis of over 80Qaramalyses relating to
students’ achievement in school, one of the mostepul influences is
found to be feedback. The notion of feedback cameid by Hattie (2009)
encompasses various meanings: effects of diffdypats of feedback, feed-
back via frequent testing, teaching of test-talskils, provision of forma-
tive information to teachers, questioning to previgachers and students
with feedback, and immediacy of feedback. Hatt@0@®, like Shute (2008),
calls for more research in the area — both quaingtaand qualitative re-
search — on how feedback works in the classroomiralehrning processes.
Clearly, this study answers this call, particulasligh respect to the subject
of mathematics.

2.2.4 Critiques of Research on Classroom Assessment

The literature on classroom assessment includésatrdiscussions of re-
search-related matters. One such discussion ignexs by Dunn and Mul-
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venon (2009), who address one criticism regardnegnbultiplicity of terms
in the research on assessment. They write thatra stable and shared lexi-
con is needed for more productive communicatiom, gample, among
teachers, researchers, policymakers, parents agrgs. Addressing an-
other criticism, Dunn and Mulvenon (2009) offerrdical analysis of Black
and Wiliam’'s (1998) review and some recently puidis research reports.
The authors argue that these studies contain toty statistical shortcom-
ings to be used as a basis for advocating a spqmidictice of “formative
assessment”. The first of these criticisms is askbré in this thesis when |
draw on earlier frameworks to construct the anedytframework for my
study. However, | do not believe that a “sharedclex’ as proposed by
Dunn and Mulvenon is possible. Depending on therétecal perspectives
used, each researcher will have to make adjustnemtbatever framework
is adopted. The second criticism by Dunn and Mubveooncerns quantita-
tive studies and, in my interpretation, their utglag positivist assump-
tions, but this is not relevant to this study. Wheliscuss the trustworthiness
of this study in the Methodology chapter, | rely @ternative terms that are
suitable for qualitative research and from an prietiative viewpoint.

An additional critical theme relates to the contehthe assessment. De-
landshere (2002) writes that a common questionldesscoom assessment
research is “What do students know?” instead obeensentral, and critical,
guestion: “What does it mean to know?” The researrakeeds to address the
issue of knowledge and knowing in ways that cangi@mple, guide class-
room assessment. In this thesis, matters of comtedtknowing are con-
nected to affordances for students’ learning ofhmadatics. | also address
content matters in Section 2.4 as well as in The@ieConsiderations.

Another criticism is taken up by Sebatane (1998)addressing how in-
stitutional frames play roles in classroom assesshimedifferent ways, he
argues that reviews like Black and Wiliam (1998)rwat be generalised to
apply to every country, especially in environmegrita developing country.
Sebatane further considers traditions, which gdsential to include in re-
search and which can explain teachers’ resistailaceexample, when it
comes to inviting students into assessment prosebseugh a practice of
self-assessment. It is not just teachers who aregbavarious assessment
traditions; this also is also true of parents awndients. Shepard (2005) em-
phasises that educators will not be able to acthenbasis of research on
formative assessment if there is not a “largerucaltshift in which teachers
and students jointly take up learning as a wortigeavour” (p. 68; see also
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Shepard, 2000; Smith & Gorard, 2696 Morgan (2000) offers a critique

similar to Sebatane’s (1998), noting what she qabénstream traditions of

mathematics assessment research. She emphasisaschiethat adopts a

social perspective, arguing that a main concermeséarch from a social

perspective is to understand how assessment worksathematics class-

rooms and more broadly in education systems. A lis one consequence
of this reasoning is that it is essential to viéw thathematics classroom as
part of an institutional context (see Section 2.6).

One area critiqued in the literature on assessimentathematics class-
rooms is equity issues (Broadfoot, 1996; Gipps412®801). This can be on
a system level, where it can be argued assessmapmssin the selection,
certification and control of groups of students gq@ifoot, 1996). These
processes are also identified in classroom workts@fe (2000) addresses
equity problems in assessments in the day-to-daymamication in mathe-
matics classrooms since, according to her finditlys,same student’s per-
formance would most likely be assessed differemylylifferent teachers (see
also Morgan & Watson, 2002). In Mercier, Sensewnd &chubauer-Leoni
(2000) too, there are findings indicating that teedback students receive
from the teacher in the mathematics classroom satie Mercier et al.,
teachers’ assessment of students’ actions areildeddo be affected by each
student’s social position. On the other hand, W2®05) draws on earlier
research when she argues that teachers’ assessfoeetample, in contrast
to Watson (2000), can be trusted. In this thegjsjte issues are addressed
indirectly when the findings of the analysis areganted in terms of affor-
dances for students’ active agency and learninigarconstrued discourses.

2.2.5 Classroom Assessment in Relation to Theofiegarning

Murphy (1999) considers awareness with respecheortes of learning in
relation to assessment (see also e.g. Gipps, @1 Lindberg, 2005a;
James, 2008; and Shepard, 2000). Murphy presedishatomy between
two groups of theories of learning. One is intezdsh the individual's inter-
nal mental processing. The other sees human knge/ladd interaction as
inseparable from the world. Similarly, Torrance dPyor (1998) present
two models of classroom assessment where thedriesrming are an inte-
gral part* One, called the “convergent” model, based on bielbeagt theo-

20 |n Smith and Gorard (2006), the effects of traxis are illustrated in a study where a de-
velopmental project on formative assessment inhaacdid not work out as planned. The
students received written feedback on tests, whiat proven to be powerful, instead of
marks (e.g. Black & Wiliam, 1998; Black et al., 2003he project did not work out as

planned since the teachers’ written feedback fanele “Well done!”) was provided in such

insufficient detail that the students, in fact,e®ed less information than if they had been
g]iven marks on the tests.

! The models by Torrance and Pryor (1998) are a samf a study they performed on

classroom assessment.
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ries, considers the interaction between studentcamnitulum from the point
of view of the curriculum, judgmental evaluatioasd a view of assessment
as carried out by the teacher. Another, proposethéyauthors, called the
“divergent” model, is based on a socially orientaddel of learning. The
divergent model also examines the interaction betwatudent and curricu-
lum from the student’s view, descriptive assessmantl a view of assess-
ment as carried out jointly by the teacher andestudOf the two, the diver-
gent model is more relevant to this study, for epl@mwith regard to stu-
dents’ agency and thus serves as inspiration ferstbdy. There are also
aspects considered in this study that are not iftethtin the Torrance and
Pryor's model, such as an emphasis on semiotiauress and the institu-
tional context.

2.2.6 Models of Classroom Assessment Over Time

In this study, my interest in assessment actsn@sonly in analysing as-
sessment acts between teacher and students a$ ttheugcts are separate
occasions. | also have an interest in viewing &ssest acts and discourses
along a timeline. | present two models where ctamsrassessment is seen
over a longer period of time. These are both cantd in a Swedish con-
text and are therefore of special interest to shigly. The first model was
developed by Ljung and Pettersson (1990) and depigiroposed formative
classroom assessment process (figure 5).

| Formative | | Summative —|
Pre- Post-test Assessment in
diagnostic Tests, short diagnostic tests and relation to goals
test observations
i >
Time
Plan for PLT PLT PLT PLT
learning “repetition”
and teach-
ing (PLT)

Years of schooling,
term, or
teaching unit

»
»

Figure 5. A model of formative classroom assessniganslated and adapted from
Ljung and Pettersson (1990, p. 13).

As indicated in the lower portion of the model (fig 5), the timeframe in
this model can be several years, a term or a tegalmit. At the beginning
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of the period, there are one or several pre-diggnéssts, and during the
period there are a number of short diagnostic &stiéor observations. It is
expected that the results of these will be followgdadjustments in the plan
for learning and teaching. At the end, there arst-pests and finally some
kind of summary assessment relating to stated goals

In Selander and Kress (2010; see also Selande8a?08 model for a
learning design sequence is presented (figure &) Hhe interest is in the
teaching and learning as a whole and not on assessm particular. The
model is part of a design-theoretical perspeciiVeés perspective draws, on
one hand, on the active, situated representatidrcammunication in a spe-
cific institutional environment and, on the othenhd, on a multimodal the-
ory in order to follow, analyse and understand iorendetail the meaning
made through different semiotic resources.

Formal - LEARNING DESIGN SEQUENCE
i Primary transformation unit Second transformation unit

students” ﬁ:ositfoning, interest and social interaction
v ’ v v v v

/ metareflecting \

forming i) irepresentation grades

Potential
resources

Purpose setting i transforming

Institutional
o ; \\_// |
E discussion
: -~

-

ed resourc

usi

a H a
teachers” positioning and interventions :
recognition | €= what is recognised as signs of learning - assessment

* Modes, media, (raw-) material and tools
** Norms, routines, rules and sanctions

Figure 6. Formal learning design sequence (Selatdéaess, 2010, translation:
Staffan Selandé&j).

Selander (2008a; see also Selander & Kress, 2@Egyides how, according
to this model, a sequence starts when the teanlreduces a new task or
teaching unit and sets the conditions for the wbrkiing the primary trans-
formation unit, the students work on the task(g) #rere are occasionally
interventions by the teacher. During these intetieas, assessment acts are
present. Here, students’ communication is recogni{se not) as signs of
learning. The secondary transformation unit inctludeudents representing
their work. There is also space here for metacgfias and discussions.
Selander (2008a) proposes that if the goals, akaseéxpectations of the

2 This picture of the model is used with the periis®f Staffan Selander.
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process and the product, are clearly defined apthimed in the beginning,
both students and teachers will have a powerful fimoreflection and as-
sessment. At the end of the sequence, some kisdnafnary assessment can
take place. The two models by Ljung and Petterg4880) and Selander
and Kress (2010) serve as inspiration for parthefanalysis when | follow
assessment acts and focuses in the mathematissodasalong a timeline
(see Sections 5.2.6 and 6.2.7).

In Section 2.2, | described previous research coteduon classroom as-
sessment in general and on mathematics educatiparticular. Many of
these studies have been performed in the Anglosasarld. Other coun-
tries and cultures are represented, but Swedem'sepce is limited. The
reason for this is simple. | have not managedrid fmnany Swedish studies
on assessment in mathematics classroom relatednputsory school. In
one related project (started in 2004), teachersommunication with each
other and with researchers have developed metlodsihging students in
as a subject in the assessment (PRIM-gruppen, 2@l€ibdescribed in Rid-
derlind, 2009). The lack of Swedish research olsstizom assessment is
considered in an overview by Lindberg (2005b; dse kindberg, 2005a).

2.3 Related Studies in Mathematics Education

The research on classroom assessment presentedtionS2.2 is performed
with an explicit interest in classroom assessmpatfly in mathematics
classrooms. In this section, | present studieshithvclassroom assessment
as such is not emphasised but there are still abioms to the study since
the research is on communication between teacliestadent.

One example of teacher-student communication whiereould be
claimed assessment is present is scaffolding. $tie(#005) describes
phases of scaffolding and elaborates on how tleeadsp, in fact, formative
assessment going on when the teacher “uses inggbig a learner’s cur-
rent understanding to alter the course of instomctind thus support the
development of greater competence” (p. 67; see @lmpard, 2000). She
writes that from a sociocultural perspective forir@tissessment (like scaf-
folding) is a collaborative process. Below, | gae account of studies per-
formed in Sweden.

J. Emanuelsson’s (2001) research is on both matimmand science
education, and he is interested in how teachemsstipns provide them with
possibilities to see, understand, recognise, apérence students’ ways of
understanding. Using phenomenography and varistieory (see Runesson,
1999), J. Emanuelsson examines what the studentsfonas on and deal
with, as a consequence of the teacher’s questidresfindings indicate that,
in mathematics, the teachers are largely opendatindents’ learning when
it comes to remembering facts and procedures. lothan study,
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Lowing (2004) describes her interest in terms ok heachers communicate
with students to support their learning in matheosatShe also presents
findings concerning the frames that the teacheeaterin the classrooms,
describing how the teachers did not determine théesits’ pre-knowledge
and expressed their goals for teaching in termthow to do” instead of
“how to understand”. Most of the teachers in Loviengtudy did not use
adequate language in terms of mathematics contehthee students’ under-
standing. Neither J. Emanuelsson (2001) nor L6wWR@P4) claim to spe-
cifically examine assessment. Nevertheless, adpptinroad notion of class-
room assessment, | find it possible to view theadiss partially contribut-
ing to research on assessment and link them witlesaf the findings in the
analysis and outcomes chapters of this study. Memavhen | address in-
stitutional and discursive aspects, which neitherakuelsson nor Léwing
clearly does, | provide a basis for discussing anderstanding findings
from classroom research (on assessment in mathesnatdissrooms).

2.4 The “What” Question in Mathematics Classroom
Assessment

Since this is a thesis on assessment in mathenwddissrooms, it is inevita-
ble and also desirable to address the “what” goesti an overview of pre-
vious research, which is the theme of this secfidns is connected to the
second research question as well as to studerftg'dafhces for learning
mathematics.

2.4.1 The Content of Classroom Mathematics

There are similarities in the research literatunedescribing the mathemat-
ics content to be learnt by students. Clarke (3%9de Lange (1999 and
Niss (2003) consider activities both in relation to “pure” thamatics ac-
tivities and to contexts outside mathematics. Reydémere have been Swed-
ish frameworks presented consisting of competendesving on Niss

3 Clarke (1997) argues that assessment should mduelniathematical activity we value”
(p. 8). In his model, the mathematics content iacstired through mathematical activities
such as applying mathematics in different kindsaftexts, an appropriate use of mathemati-
cal language, tool selection and the like.

24 de Lange (1999) describes what is called matheaidtteracy. Using this, de Lange and
his colleagues follow, or coordinate with, the OE@Egram for International Student As-
sessment (PISA). They present a non-hierarchisgbfi mathematical competencies: mathe-
matical thinking, mathematical argumentation, mtig) problem posing and solving, repre-
sentation, symbols and formal language, commumicatind aids and tools.

% The competencies described by Niss (2003) ardasirto those described by de Lange
(1999).
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(2003); see Skolverket (2010 and Lithner, E. Bergqvist, T. Bergqvist,
Boesen, and Palmberg (in prédssDe Lange and his colleagues describe
three levels for mathematics skills (see also degka2007): (1) reproduc-
tion, procedures, concepts and definitions; (2neations and integration
for problem solving; (3) mathematisation, mathenatthinking generalisa-
tion and insight. These levels are also used in W&o (2004). In
Schoenfeld (20076, the applications of mathematics in contexts idats
mathematics are only indirectly present.

In this study, the interest lies in how assessraetd consider a range of
aspects of mathematics competence, including aritaflection. Gellert and
Jablonka (200%; see also Jablonka & Gellert, 2007) address hbmugh
technology, mathematics is becoming more and nmopdigit in social inter-
actions in many areas. Drawing on Skovsmose, tbatead that mathemat-
ics “has not only become an integrated part of neldyical planning and
decision making but also an invisible part of sbstaucturation, encapsu-
lated in political arguments, technologies and ailstriative routines” (Gel-
lert & Jablonka, 2009, p. 22f). One can say thatheraatics is a hidden part
in many decisions that affect people’s lives. Geldend Jablonka argue for
an active citizenship that includes a mathemat@mspetence where deci-
sions based on “hidden” mathematics are more ofigte apparent and also
criticised. Volmink (1994) addresses critical agpeio the sense of how
mathematics can be a powerful tool in a criticadlggogy which includes
issues like equality, anti-racism and so on (sse klellin-Olsen, 1987).

In this study, | consider critical reflection based Skovsmose (1990,
2005, 2006). He argues that mathematics compéteim®lves not only
mathematics notions, but also support for a ctit@zenship “implying that
people not only need to see themselves as affbgtpdlitical processes, but
also as possible participants in such processdgivé®nose, 2005, p. 46).
Skovsmose divides this mathematics competencetimée aspects, which
are first addressed in Skovsmose (1990) and expaodénere, while also
drawing on Skovsmose (2005):

e Dealing with mathematics notions, mathematics kmgwt-
self
* Applying mathematics notions in different contexts

% gkolverket (2010b) considers upper secondary $chiod mathematics demonstrated in
vocational programs

27 Lithner et al. (in press) label their frameworkeaearch framework, which is constructed to
be a tool in analysing empirical data.

2 Schoenfeld (2007b) presents mathematical profigietivided into (a) Knowledge base, (b)
Strategies, (c) Metacognition, (d) Beliefs and D&pons.

2 Gellert and Jablonka (2009) use the term mathearidiiteracy, which is similar to the
notion of mathematics competence operationalisehisrthesis.

30 Skovsmose uses the term mathemacy.
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e Critically reflecting on such applications includirconse-
quences of different mathematics decisions in pEsfives.

It is important to note that the three aspects shoat be seen as a hierar-
chy. A person can, for example, demonstrate knowiith respect to the
second and third aspects and not the first. Jabl@®03) expands on this:

Consciousness of the values and perception of mmattieal knowledge as-
sociated with distinct mathematical practices amelrthistory can compen-
sate to a large extent for a lack of detailed exgmowledge. Introducing
critical discussions, as proposed here, meansdntiog a new discourse into
school mathematics that will eventually establisheav practice of out-of-
school mathematics of informed citizens (Jablo2k®)3, p. 98).

In my research, | consider it highly relevant talgee to what extent as-
sessment acts promote this new discourse, preségtedblonka (2003).
There is a notion of empowerment when studentgiaen the opportunity
to take part in a discourse of using, applying eritically reflecting on uses
of mathematics concepts (Skovsmose, 1990, 2008juin to Skovsmose’s
three aspects of mathematics competence furthém tims thesis, firstly in

Theoretical Considerations. There, | also elabooat¢he notion of compe-
tence as a whole (Ellstrom, 1992; Wedege, 2001).

2.4.2 Processes in Mathematics

As a background for some of the fine-grained amslysaddress two struc-
tures from the Nordic context where specific aitanis drawn to processes
in mathematics, and in which critical aspects actuided.

Lindenskov and Wedege (2001) present a working mtiae has four
dimensions: Media, Context, Personal Intention, 8nbstance. Under the
heading Personal Intention, they propose the faligyprocesses: to inform
(be informed), to construe, to evaluate, to undeitto be valued, to prac-
tice, to be entertained, to sharpen one’s argunaent,to gain information.
Bjorklund, Pettersson, and Tambour (2002) constobpen model of con-
tents and perspectives of mathematics (figuren/jhé model by Bjorklund
et al. (2002), the relevant part here is the imirete, where the authors have
placed the processes logical reasoning, defininggdatling, problem solv-
ing, generalising, seeing connections, multimodahmunication, and criti-
cal scrutiny. The processes present in the modgld.ibdenskov and
Wedege (2001 and Bjorklund et al. (2002) are a basis for pérthe ana-
lytical framework.

31| do not use the processes by Lindenskov and We(1) in the sense of intentions, but
in the sense of processes present in the commigmdattween teacher and student(s).
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Figure 7. Overview of content and perspectives afiramatics. Translated and
adapted from Bjorklund et al. (2002, p. 54). Theoasses in the grey circle are
partly present in the analytical framework of thigdy.

2.5 Studies Addressing the Roles of Semiotic Ressur

A main assumption in this study is that all comneatipn, such as assess-
ment acts in mathematics classrooms, are constihytaifferent communi-
cational resources, such as speech, gesturestgsicartefacts and the like.
This also applies to communication through siledgeaccount of this rela-
tive to classroom assessment is given in Black. 2@03), which examine
studies showing that if the teacher waits in siefar just three seconds or
more after posing a question to a student, the@niscreased chance of
getting an elaborated answer from the student.
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There is an interest in semiotic issues in theldfi@f mathematics educa-
tion. One example is a special issueEdiicational Studies in Mathematics
from 2006 (S&enz-Ludlow & Presmeg, 2006). Anotlseam anthology on
the subject from 2008 (Radford, Schubring, & SeedrrSabena (2008), the
interest is in the roles of gestures in mathemati@ssroom communication
and how these differ from other resources suclarguiage and symbols. As
will be argued, in this study | have a broadernesé than, for example, Sa-
bena when | adopt a social semiotic perspectivéctwimcludes an interest
directed at communication in a broad sense withegial interest in semi-
otic resources and their relation to each otherthedsocial practice. An-
other example of a study on classroom assessmemhaithematics is
Moschkovich (200%), who emphasises how communicational resources
other than words can demonstrate mathematics kigolynstudents. | have
often identified arguments in the research litematsuggesting that total
openness regarding available semiotic resourcestdiolents to demonstrate
(mathematics) knowing is most beneficial in gainamgess to a variety of
students’ demonstrated knowing (see e.g. Moskalagdme, 2009). In this
thesis, | add to this view.

Morgan (2006) gives an account of what social s&osichas to offer
mathematics education research. She argues thguadge, from a social
semiotic perspective, is conceived as socially wisgal; that is, it clearly
takes place in a social environment and is alsactstred by that environ-
ment. Another contribution of social semiotics, @ding to Morgan, is the
recognition in this theory of the variety of furarts of language and other
semiotic resources. She writes:

Every instance of mathematical communication istbonceived to involve

not only signification of mathematical concepts aalkhtionships but also in-
terpersonal meanings, attitudes and beliefs. Tllosva us to address a wide
range of issues of interest to mathematics educatia helps us to avoid
dealing with cognition in isolation from other asfse of human activity

(Morgan, 2006, p. 220).

As will subsequently be shown, in this thesis dos&miotics serves the
function of helping, as Morgan notes in the qudteve, “address a wide
range of issues of interest to mathematics edutatio Morgan (2006),

social semiotics is used with an interest in lisgas and the construction of
the nature of school mathematics activity. Otherdists on mathematics

32 Moschkovich’s interest is English-learning studeintmathematics classrooms.

33 Moskal and Magone (2000) emphasise the importafsensitivity to ways in which the
semiotic resources used in the presentations &b taffect students’ responses. They also
argue in favour of the benefits when students ere fo choose the semiotic resources they
use to perform tasks since this can give insigiat the students’ reasoning.
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classrooms that adopt a social semiotic perspeatieeD’Halloran (2009)
and Meaney (2005.

There are also studies in education research riegavdrious disciplines
where a social semiotic perspective witinaltimodalapproach is adopted.
In these studies, semiotic resources are viewed @t of multimodal en-
sembles that serve communication and representiiimetions; see Insu-
lander (2018), Kress, Jewitt, Ogborn, and Tsatsarelis (200Kress et al.
(20059), Lindstrand (2008) and Ohman-Gullberg (2088 These studies
have provided inspiration for this study in operatilising multimodal as-
pects as well as social semiotic meta-functions &ection 3.2).

2.6 The Classroom in the Institutional Context

Viewing assessment acts in mathematics classrosnmar of the institu-
tional context is not often a main theme in therdture on assessment in
(mathematics) classrooms (Bjorklund Boistrup, 200rgan, 2000; see
also Lerman, 1994ab, with respect to mathematiassohom research).
Since social aspects in terms of the instituticmadtext are a main focus of
this study, | give an account below of a selectibolassroom research with
similar considerations and present some modelsribatporate discourses.

34 In O’Halloran (2000), there is an interest in thsemiotic resources/modes: mathematical
symbolism, visual display and language. The au#tlmiresses the impact that the multisemi-
otic nature of mathematics has on classroom convtatian.

35 Meaney (2005) looks at affordances of viewing reathtics as text. Relying on Halliday
gsee 2004), she analyses three different functbastext in part of her article.

% Insulander (2010) studies visitors’ engagementmedning-making in museums adopting
a design-theoretical perspective. She uses muléimwmenscripts and social semiotic meta-
functions.

87 Kress et al. (2001) present a multimodal appro@bky draw on social semiotics and focus
on the science classroom.

38 Kress et al. (2005) study teaching and learninfgriglish classrooms using social semiotics
with a multimodal approach. This study is on vistiaplays and spatial design in the English
classroom and how these signs can be seen a$igeisool English.

% Lindstrand (2006) describes and analyses teeragmhsctive work and communication
with film using social semiotics with a multimodgbproach.

40 Ghman-Gullberg (2008) investigates how studergaterand interact with visual represen-
tations as a signifying practice in school, usindesign-theoretical perspective. She presents
results from her analysis of students’ films wkilso developing the gender perspective.
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2.6.1 Classroom Studies Where Social Aspects adeesded

Social aspects relative to assessment in mathesrediccation are addressed
in Morgan, Tsatsaroni, and Lerman (2002The authors suggest that Bern-

Zevenbergen, 2004; Cotton, 2005).

In a classroom study by Persson (2009), it is apygéhat the classroom
is viewed as being connected with the broadertuiginal context. Her tool
for this is institutional theory (Fleck, 1997; Ddag, 1986) in combination
with a design-theoretical perspective (Rostvall gladder, 2008; Selander,
2008a). Jewitt (2005) is another study where muitiad social semiotics is
combined with a complementary theory, activity eysttheory (see e.qg.
Engestrom, 2000), in order to bolster the emphasisnstitutional, and
hence social, aspects.

There are also a number of studies, includingdhis, where the work of
Foucault is addressed for similar purposes (sae\&dero, 2009). One ex-
ample is a study by Jablonka (2006), which is egtrd in classroom com-
munication with students and teachers in situatiginere the students are at
the (white) board in front of the classroom. Jakibrompares data from
Germany, Hong Kong and the United States. She sBssuthe findings in
terms of, on one hand, aspects of classroom peactisulting from local
cultural tradition and, on the other hand, thoséitiv can be interpreted as
arising from the ‘culture’ of mathematics instractiin the context of formal
schooling” (p. 107). In Norén (work in progress)etinterest is in students
from a minority background in mathematics educatibiorén construes
discourses that are products of selective traditidghe public, traditional
mathematics education, and language discoursestimematics classrooms.
She argues that power relations in the broadeesoare repeated in these
discourse practices. Her findings also show thatdtudents in the class-
rooms are not passive recipients but agents of khaining and empower-
ment. Cotton (2004) discusses discourses of aseassmmathematics edu-
cation and proposes an alternative discourse wizar@verriding principle
might consider assessment as a dynamic force dkatstudent learning both
as a part of the assessment and as a result efstessment” (p. 228). As
will be made clear in Theoretical Considerationdrdw on Foucault in rela-
tion to the concepts discourse, institution, poveerd agency. The studies
mentioned serve as inspiration for this.

41 Morgan et al. (2002) use Bernstein’s work (e.g. )98 bringing together macro-
sociological analyses with their realisation in ttlassroom. In doing so, they discern the
discourses of assessment within which teachery caitr activities of assessment. They con-
strue a model for teachers’ subject positions (tvrethe teacher accepts or rejects the official
discourse) in the education discourse and thedntation in assessment practice.
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2.6.2 Models — With Discourses

It is apparent in the review of the literature d&ssroom research that a di-
chotomous picture is often identified in modelanstimes through the use
of discourses. This is the case for research omenadtics classrooms in
Sweden (e.g. Persson, 266and research and/or theories on classroom
assessment (e.g. Broadfoot & Pollard, 2000; Lirdus{r2005; Ljung & Pet-
tersson, 1990; Torrance & Pryor, 1998). Palmer $2Cfee also Palmer,
2010) describes two discourses regarding mathesnatiacation (figure 8).
Both are construed from a report by a mathematitsgation initiated by
the government (SOU 2004:97). The discourse ottetiaés construed from
the delegation’s description of common teachingctica in mathematics
classrooms. The discourse on the right is constfwed the kind of mathe-
matics education considered by the delegation telsgable.

The discursive practice — Mathematics delegation’s vision
textbook dependence of mathematics education
meaningless meaningful

boring fun

individual work collaboration
single-minded variation

quiet communication
destructive constructive

poor rich

narrow broad

individual projects collaborative projects

Figure 8. Model of discourses with concepts infaestatic sketch (Palmer, 2085
p. 55, my translation).

Shown in the left column is a dominant discoursenathematics education
where individual work in the mathematics textboskan essential part. In
the right column is Palmer’s version of the matheesadelegation’s vision
of mathematics education. This includes rich matitess activities with
meaningful and cooperative work in group projeétsimilar dichotomous
set of discourses is presented in Mellin-Olsen {)96alled task discourse
and alternative discourse. In Walkerdine (198&8)isaourse connected to the

2 persson (2006) describes two thought styles ragarsthool mathematics, drawing on
Fleck (1997). One thought style is present in th@ught collective that consists of school
staffs and their work. In this thought style, th&sean emphasis on the textbook. The other
thought collective is teacher education. The thowtyle here is connected to steering docu-
ments with an emphasis on students’ experienceperation, reasoning and so on.

3 palmer (2005) construes several discourses lingairs into dichotomies. In constructing
the table, Palmer (2005) writes the words usedrarehters them in the table. She also writes
the opposite word even if it is not clearly stalbed is indirectly present in the text.
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task discourse is construed from interaction betwteacher and children —
the testing discourse, where the teacher “askshif@ren questions to which
she clearly knows the answer, and by doing so aekithe focusing on the
aspect [...] which she wants the children to consi@éralkerdine, 1988,
p. 122f).

There are also, albeit not many, studies whereadar set of discourses
are found, for example Morgan et al. (2006) andetsland Lodge (2000).
The theoretically construed model in Askew and leodgpnsists of three
feedback discourses connected to models of tea¢aimyviews of learning)
(figure 9).

Model of teaching Feedback discourse
Receptive- -Traditional discourse in which ‘expert’ gives infioa-
transmission tion to others to help them improve

-Primary goal to evaluate
-Feedback is a gift

Constructive -Expanded discourse in which ‘expertables others tp
gain new understandings, make sense of experiemzt
make connections by the use of open questions|and
shared insight

-Primary goal to describe and discuss
-Feedback as a two-way process (ping pong)

)

Co-constructive -Expanded discourse involving aiprecal process of
talking about learning

-Primary goal to illuminate learning for all

-Feedback is a dialogue, formed by loops connedtirg
participants

Figure 9. Models of discourses of feedback (parsskew & Lodge, 2000, p. 4).

In the final analysis and outcomes chapter (Cha®}et elaborate on the
discourses presented above and connect to theonstraing discourses of
assessment in mathematics classrooms.

2.7 Assessment in Mathematics in Sweden

In this section, | position classroom assessmemt 8wedish context. This
encompasses both the Swedish school system asasdch summary of
some of the discussions that are taking place neghrd to assessment.
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2.7.1 The Swedish School System

The Swedish steering system of teaching includssgessment is quite dif-
ferent compared with many other countries. One @sigethat there is no
external examination throughout compulsory schoul apper secondary
school. The marks (grades) that the students ¢gti(gy from the eighth
year of school) are determined by the teachethigirespect, one can claim
that there is a great trust in teachers in the &heslystem. The Swedish
system is described as goal-based, with a highedegfr local responsibility
(Kjellstrom & Pettersson, 2005; see also Jonsso6tp2Lindberg, 2005a).
For example, there are no official textbooks thastrbe used and the deci-
sion of what teaching material to purchase is n@da local level. The re-
sponsibility for education lies mainly with the mcipalities and authorities
responsible for independent schools. There areiatyaf “steering” docu-
ments, described in the next section. The quotatiarks around the word
steering indicate that these documents do notdh Eteer teaching in full.
This is described with respect to mathematics gducéan Sweden in a re-
port from a mathematics delegation initiated by timernment (SOU
2004:97, see also Skolverket, 2003b).

The national syllabus for mathematics that waslate during the data
collection phase of this study was first issued994 and revised in 2000. In
the syllabus, there are goals to aim for, whichexqgected to be a basis for
teaching. There are also goals which students dhbale attained, at a
minimum, by the end of the fifth and ninth yearsohool** As noted above,
Swedish education is a goal-based system. Thitissnot stated in the syl-
labus how the teaching should be executed; thesdoathe students’ learn-
ing are simply made clear. To support the teactemséssment in relation to
goals to be attained (and also marking (gradinghénninth year of school),
national tests are developed in mathematics (asaséh Swedish and Eng-
lish) on behalf of the National Agency for Educati@jellstrom & Petters-
son, 2005). Materials are also developed for thppgme of providing help
for the teachers’ formative assessment (Skolve@@Q]; 2003aPettersson
(2005) describes how the Swedish national syllaibusnathematics has
changed over the years. These changes have adstedffvhat assessment is
expected to focus on. Pettersson writes that thgesuof mathematics and
its content have expanded and become more in-dapghcomparison of
syllabuses from the nineteenth century onwards.

2.7.2 Steering Documents in Relation to This Study

In the following section, | give an account of wimatstated in the Swedish
Education Act, national curriculum and nationallaylis that has relevance

4 In 2008, additional goals were included for thizdttyear of school (which was after the
data gathering period of this study) (Skolverk€0&).
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to the purpose of this studylt should be noted that | do not view my role as
a researcher to include checking whether teachetisei classrooms visited
are following the stipulations in these documeRiather, as described in the
first chapter of the thesis, | am driven by cutipsibout what the discipline
of mathematics education can learn from mathematassrooms with re-
spect to assessment.

In the Education Act (SKOLFS 1985:1100) in forceidg the time the
data for this study were gathered, it is statetidiachildren and young peo-
ple shall have equal access to education in thenatschool system. More-
over, education shall be of equal standards in gguhof school, regardless
of where in the country it is provided (Chapte§2). Linked to this right to
receive education is an obligation for all childrem attend compulsory
school (Chapter 3, 81). The norms for the equivadenf education are
specified by national goals in the national cudticn, as well as by goals in
the national syllabi. | find connections to thisid in terms of students’
equal access to education of equal standards.pregipposes that assess-
ment practices in different classrooms should glewequal affordances for
students’ active agency and learning of mathematics

In the Education Act, it is stipulated that studeate expected to have in-
fluence over their education (Chapter 4, 82). Tikiglso reflected in the
national curriculum for compulsory school (SKOLFR®8:23):

By patrticipating in the planning and evaluationtleéir daily education, and
exercising choices over courses, subjects, themésaetivities, pupils will

develop their ability to exercise influence andetaksponsibility (SKOLFS
2006:23, p. 5).

| regard this as an example of affordances foresitgl active agency explic-
itly mentioned in the Education Act. Furthermoretlie national curriculum
it is stated that the school should make the golésiucation clear to pupils
and parents, as well as the requirements of theoseimd the rights and ob-
ligations of pupils and guardians. This is relatedundamental democratic
values and respect for the value of every humangb#iat are specified in
the Education Act (Chapter 1, 82; see also Chapt&1l). Education must
provide pupils with knowledge and skills and supghbeir harmonious de-
velopment into responsible human beings and mendfeh® community.

Below are the goals in the national curriculumdssessment in compul-
sory school.

> The documents whose aim is to steer classroom indBkveden are the Swedish Education
Act, national curriculum, national syllabi, munialpschool plans and a local work plan for

each school. The first three were selected for digsussion since they are superordinate to
the other two.
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The school should strive to ensure that all pupils:

« develop increasingly greater responsibility toeit studies and

* develop the ability to assess their results thewes and to place their own
and others’ assessment in relation to their owrieaelments and circum-
stances.

The teacher should:

« through personal interviews further the pupilgvdlopment in terms of
knowledge and social awareness,

* on the basis of the requirements stipulated exgyilabi comprehensively
assess each pupil’s learning, and report thisyosatl in writing to the pu-
pil and the home as well as inform the head teacher

« taking as the starting point the wishes of theepts, keep the pupils and the
home continuously informed about progress in sghabht is needed for
development and

» when awarding grades, make use of all availaifterination on the pupil’s
knowledge in relation to the requirements of thilabyis and make a com-
prehensive assessment of the knowledge acquiredi(ER 2006:23,
p. 17).

In this quote, notions are emphasised that arelagino the research on
classroom assessment referred to in Section 22 sfiddent should take an
active part in the assessment practice throughass#ssments; at the same
time, the teacher has a responsibility to make -imédrmed assessments
which the students (and parents) are well awar@&lat is of interest to this
study in terms of assessment acts in the mathesra#issrooms.

As for affordances for students’ learning of mathé&os, | suggest that
some aspects of mathematics competence, includiritically reflecting”
and others mentioned in Section 2.4, are expeotée present in classroom
communication since the Education Act refers taetts’ learning of fun-
damental democratic values. Critical aspects alesits’ knowing are also
made clear in the national curriculum, as in tHe¥ang:

It is also necessary for pupils to develop theiitgbto critically examine
facts and relationships and appreciate the consegseof the various alter-
natives facing them (SKOLFS 2006:23, p. 5).

The quote above refers to teaching in general ahdpecifically to mathe-
matics, although it applies to mathematics as Widle goal in the national
curriculum regarding mathematics is that studethigve a mastery of basic
mathematical principles and can use these in eagryite” (p. 10). The
critical aspect of mathematics competence is reartt present here; never-
theless, the other two aspects according to Skossr(®90, 2005), “deal-
ing with mathematics notions” and “applying mathénsa notions” (see
Section 2.4.1), are. In the national syllabus fathematics (Skolverket,
2008), emphasis is placed on similar values, inolydritical ones relating
to democracy, as already mentioned (“be able toviobnd participate in
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decision-making processes in society”, p. 23). liogknore specifically at
the goals stated in the syllabus, “dealing with hreatatics notions” domi-
nates the goals that students should attain byiftheyear of school. Also
among the goals to aim for are “applying mathersatiotions” and “criti-
cally reflecting on such applications”, particujaeixpressed as follows:

The school in its teaching of mathematics shoutd tai ensure that pupils

[...]

— develop their ability to use simple mathematioadels, as well
as critically examine the assumptions, limitatiansl uses of these
models (Skolverket, 2008, p. 24).

However, the critical aspect here concerns the taottat students have
chosen to apply. There is nothing explicit in th#labus about a critical
reflecting on mathematics models used by othersctifig, for example,
students’ everyday life.

Nor is there much specified in the national cuttiou about multimodal
aspects. When different forms of expression areifipd, it is not clear
whether this regards all school subjects, anddinseto be more a matter of
creativity alongside more theoretical subjects hkathematics, for instance.
In the national syllabus, communicating in mathecahdtlanguage and ex-
pressions is taken up in the aim of the subject.

In the Education Act as well as the national cuttim, the role of the
whole school is addressed. Here, the head of th@osés mentioned explic-
itly as having responsibility for ensuring that thaivities of the school as a
whole are focused on attaining the national gdalshe Education Act, the
responsibilities of municipalities and authoritresponsible for independent
schools are also specified.

One rule stipulated in SKOLFS (2005:179) is thakeast once a semes-
ter, teachers must have discussions about progiéisgshe student and the
student’s guardians. The purpose of these disqusd® described as to
“jointly come to the conclusion on how the pupikeowledge and social
development can be best supported, and to formaladedocument this in
an individual development plan” (Skolverket, 2010k) this thesis, these
meetings are called student/teacher/parent meetsgwill be shown, some
of the data in this study come from these meetings.

2.7.3 Critical Issues Concerning the InstitutioReming of
Classroom Work in Sweden

In the literature, there are examples of acceptahtge system with propos-
als of how to play along with the rules for the &fitnof students’ learning
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(e.g. H. Johansson, 2092 There are also more critical approaches adopted.
One example is I. Emanuelsson (2002), who discussass regarding nor-
malisation based on a special education perspedtieavrites that, despite
the fact that the system claims that all studeatshhe possibility to reach
the stated goals, this is, in fact, a myth. For emtudents in the regular
compulsory school, it is not possible to reach ¢hgsals under the current
circumstances, including time limits. Moreover, fm@portion of students
that fail to achieve the stated goals could beipted before the goals were
introduced.

Another issue concerns the trust in teachers inStliedish system that
was mentioned at the beginning of this sectiontePseton (2010b) summa-
rises how mathematics is a school subject frequemtintioned in relation to
investigations, inspections and evaluations. Alnesirything initiated by
the state is done in the name of greater effeatis®erin terms of students’
achievements reaching the stated goals. There#@ goncern about results,
for example, in TIMSS (Skolverket, 2009) and PISkdglverket, 2007), and
the most frequently discussed topic in reports #redmedia according to
Pettersson (2010) is errors or shortcomings. Téféssn schools and teacher
training programmes are designated as being refperfer the situation.
Pettersson emphasises trust in the dedicated wadaohers and offers al-
ternative explanations for the current situatioiithveuts in funding and in
the number of teachers in school being one. Shecalgsiders the fact that
the number of teachers with an adequate educationathematics has de-
creased. Pettersson also proposes several meamprimve the situation.
The development of teacher education is one meanis, providing schools
with the conditions to perform their work with lotgrm dedication. She
also emphasises paying attention to schools’ stinengnd possibilities and
argues that this responsibility must be shared agynnot just teachers and
schools. In Forsberg and Wallin (2006) the issugusdt in teachers’ work is
also addressed, and it is argued that the goalmstem, in which teachers
have scope for their own interpretations in terrhsheir students, and the
local context have been replaced by a regime ofrabrOne type of situa-
tion where the teachers’ scope is reduced is thehta/student/parent meet-
ings (see Section 2.7.2), which have been supplemeaxith documents to
be filled out before and during the meetings boghstudents (with their
parents) and teachers (Hofvendahl, 2006). Deperahnidpe documents and
how they are used during the meetings, this mayay not be beneficial for
these meetings in terms of students’ learning. WHavendahl has identi-

6 H. Johansson (2002) describes a project wherstétiiat a school relying on the national
curriculum for compulsory school worked at bringingthe students more and more into the
assessment processes. This included giving themtsidhe responsibility of being active in
their learning. He also emphasises the importafidheostudents’ awareness of the current
goals for learning and teaching. Portfolios congtitpart of the students’ own assessment (see
e.g. Wiggins, 1998).
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fied is that the meetings are more about readioghfand comparing the
notes on these papers than open discussions. Uuaddh-orsberg (2006)
analyse the spectrum of assessment in Swedish tamtucahey write that
assessments on the local and national level aiagtadn a more distinct
function as a steering instrument in contrast toeonaving been a founda-
tion for planning and decision processes. One elamibthis is local au-
thorities being given the assignment to prepardityuaports. They were
first collected in 2004 and presented in a pubditalase. They conclude that
in Sweden there is a lack of:

- discussions about what assessment in education gehool practice, i.e.
what functions it has in the day-to-day teachind Earning.

- discussions about the ways in which national tesueasurements affect
teachers’ strategies, attitudes and practical imrkeaching and assessment.
- discussions about how results of assessmentuoagidn fill a function in
the public and municipal steering of Swedish schofbbm both a contempo-
rary and historical perspective.

- distinct strategies for the development of knalgke about the conse-
guences of assessment in education on a natioddbeal level (Lundahl &
Forsberg, 2006, p. 36, my translation).

The interest of this study lies in the first andtlpoints, and the outcomes
will contribute to the field of assessment, esgbcia relation to mathemat-

ics education. In the Discussion of this thesisphsider how the thesis’

outcomes can be understood both in relation tecdmeent in steering docu-
ments and to some of the critical issues givenaacior in this chapter.
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3 Theoretical Considerations

The main concern of this chapter is the theoriesseh for the purpose of
this study. As previously noted, the purpose isatalyse and understand
explicit and implicit assessment acts and discaursemathematics class-
room communication in terms of affordances for stud’ active agency and
learning. The research questions concern assesanentwith respect to
feedback, focuses in the mathematics classrooms il semiotic resources
and discourses of assessment in mathematics @dasdsrxluding institu-
tional traces’ As explained in the introduction of the thesibalke chosen a
fictional story about Pippi Longstocking as ansthation of the analytical
process. The beginning of the story was offereccrevfPippi sees her friends
Tommy and Annika go to school every morning. Irsthkcerpt, Pippi has
decided to go to school herself:

“Hi, there,” cried Pippi waving her big hat.

[...]

Pippi threw herself down on a vacant bench. Thehasaid in a friendly
voice, “Welcome to school, little Pippi. | hope thau will enjoy yourself
here and learn a great deal.”

“Yes, and | hope that I'll get some Christmas verat said Pippi. “That
is the reason I've come.”

[...]
“But now,” [the teacher] continued, “suppose wet tgsu a little and see
what you know. Let us begin with arithmetic. Pippan you tell me what
seven plus five is?”
(Lindgren, 1998, p.14f, translation by F. Lamborn)

When considering the story about Pippi from thespective of the purpose
of this thesis, | would like to say something abassessment acts that may
emerge from an analysis of the communication batwBgpi and the
teacher, such as the last paragraph, where theeteaays “suppose we test
you a little and see what you know. Let us begithveirithmetic”. Pippi's
response and the teacher’s reaction to that respamesalso relevant. | dis-
cuss this excerpt later in the chapter.

In earlier research described in the preceding tehaft is argued from
mainly an empirical stance that assessment hawmgact on affordances for

47 The purpose of my research and research quesigmise found in full in Section 1.4.

36



students’ active agency and learning of mathematisshool. This can also
be argued from a theoretical point of view. Onenale is Bernstein (1973),
who considers assessment to be one of three cdaataires maintaining
current social orders. According to Bernstein, icutum determines what
counts as valid knowledge, and pedagogy determirted counts as valid
transmission of knowledge. Assessnfedétermines what counts as a “valid
realisation of that knowledge on the part of thegtd” (Bernstein, 1973,
p. 85). Another example is Foucault (2003), whotegriabout the role of
assessment in education. He argues that, in assesssuarveillance is com-
bined with normalisation. Through the assessmhbatgtis both qualification
and classification taking place, as well as the@se of power and educa-
tion of a specific knowing (see also Gipps, 200drrdnce, 2000). Broadfoot
(1996) describes sociological analyses of assegsinawing on the work of
Weber, Durkheim, Bernstein and Foucault. In thetégcal considerations
of this thesis, | have chosen to coordinate s@aaiiotics with some of Fou-
cault’'s concepts. This will be elaborated further but first | position the
framework and thesis in a “social and critical plgen in mathematics edu-
cation researcl”. Paradigm is understood here according to Lineoid
Guba (2000); see also Lerman (2006). By this, Inmibat theoretical per-
spectives can be grouped together into paradigmssel paradigms are not
stable; instead they change over time.

3.1 Overarching Considerations — a Social anddatiti
Paradigm in Mathematics Education Research

A social and critical paradigm in mathematics ediocais connected to
sociology and critical theories (Valero & Zevenlmrg 2004; see also
Ernest, Greer, & Sriraman, 2009). Valero and Zeeegn (2004) write:

In mathematics education it is always possiblestowahose knowledge is be-
ing represented in society, schools and classroantswith what effects for
the different participants in it. The recognitiohtbe different and multiple
positions that social actors can adopt in relationand with the use of
(school) mathematical knowledge is at the coreiséubsions of equity, so-
cial justice and democracy in mathematics educgpog).

They continue to argue that the social aspectsdnat¢he quote above are
essential to an understanding of mathematics eduacptactices in broader

“8 Bernstein uses the term evaluation.

4 This paradigm is labelled differently in mathernateducation research. Valero & Zeven-
bergen (Eds) (2004) write about socio-political gpexctives whereas Bishop, Greer, and
Sriraman (Eds) (2009) use the heading “Criticaléssin mathematics education”. | use the
terms social and critical.
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institutional contexts (see also Valero, 2004a; 1%s@a, 2005). At the same
time, such aspects form this broader understanafiibe “social”. In terms
of research on assessment in mathematics, | behevesuch an understand-
ing incorporates an acknowledgement of differentjtimle positions that
teachers and students (can) adopt vis-a-vis aseassmthe mathematics
classroom. This includes an interest in whose ahdtwind of knowing is
represented in assessment in mathematics and @lsdhis is connected to
the broader social context. Morgan (2000) arguast from this perspective,
research on assessment in mathematics must inaskiag the following
guestions:

- Who benefits and who is disadvantaged?
- How do assessment processes and systems act fiit beksadvan-
tage individuals or groups? (Morgan, 2000, p. 230)

In this study, the second question is highly retéas the conclusions are
drawn in terms of affordances for students’ actigency and learning of
mathematics. The first is addressed indirectly luht& Discussion of the
thesis, where it is emphasised in relation to Rin@search proceeding from
this study.

Mathematics incorporates means for understandimitgibg or changing
a society (Mellin-Olsen, 1987). Skovsmose (200%; also Jablonka, 2003;
Gellert & Jablonka, 2009) acknowledges this, alsessing that mathemat-
ics does not hold any intrinsic good; instead matites can be used for
different purposes in society and people’s livdsug, there is a need to ad-
dress the role of the use of mathematics in saci&kgvsmose (2005) argues
that critical education “cannot just represent daptation to the political
and economic priorities (whatever they might beji@tion must also en-
gage in political processes including a concerndfemocracy” (2005, p. x).
With respect to assessment in mathematics, thsgrsficant in terms of
what aspects of mathematics competence, includinigically reflecting”,
are present in various kinds of assessment.

What | would like to achieve with this study, in pkewitz’'s (2004)
words, is to: “move between empirical studies othmmatics classrooms
and interdisciplinary discussions about assumptionglications and conse-
guences of teaching and the sciences that exgssrooms” (p. 251). Posi-
tioning this study in a social and critical paradign mathematics education,
| aim to provide a basis for a well-founded disemssibout affordances for
students’ active agency and learning in assesspraatices in the mathe-
matics classroom. Constructing a theoretically imfed analytical frame-
work, | see a need to also draw on disciplinesraten mathematics educa-
tion. According to Lerman (2000; 2006) and Predig@kner-Ahsbahs, and
Arzarello (2008), this course of action is typicdland fruitful for mathe-
matics education research (as well as other eduedtdisciplines). While
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positioning my study in a social and critical pagad, | coordinate social
semiotics with a discursive and institutional thetw form my theoretical
framework.

3.2 Theoretical Framework of the Study

The theories that | incorporate into my theoretiframework are social
semiotics (Hodge & Kress, 1988; Van Leeuwen, 2@01%) a discursive and
institutional perspective (Foucault, e.g. 1993,2D03). | also coordinate
this with a design-theoretical perspective to defmeaning making and
learning (Selander, 2008a; Rostvall & Selander8200he term coordinate
is used here according to Prediger et al. (2008)¢hwis the use of two or
more theories that are compatible with respechéir tunderlying assump-
tions.

3.2.1 Discursive and Institutional Aspects

The discursive-institutional context is always er@s(e.g. Foucault, 1993).
An early example of a theoretical discussion of tisi Popkewitz (1988),
who considers institutional framings as one wagddress social and critical
aspects in studies of school mathematics (seeMddin-Olsen, 1987). Va-
lero (2004b) emphasises the importance of not ¢pfie multi-contextuality
in research on mathematics classrooms, by narrothiegetting to a class-
room (see also Swanson, 2005). Even when the otassis the empirical
basis, Valero argues for a research process tked tato account the social
arenas in which the classroom is immersed. In ey on the presence of
institutions, it can be argued that communicatioglassrooms is situated in
a context characterised by dominant (mathematmhsgaion discourses, the
use of artefacts developed over time, framing&ims of specific resources
for learning, division of time, structures withindabetween schools, classi-
fication of students into schools and learning gmuestablished routines,
classroom structure and authoritative rules (Selgng008a, drawing on
Douglas, 1986; see also Bjorklund Boistrup & Setan@009).

In this study, | take these characteristics intooaat in my analyses to
construe discourses of assessment in mathemaigeging these as not re-
lated solely to the classrooms visited but alsdissourses that are likely to
be construed from (Swedish) mathematics classraomeneral. | also ac-
knowledge the broader context, as a consequeniaviig captured institu-
tional traces from my view of the classrooms vikiten doing so, processes
of describing and ordering, as well as sortingadhiin particular ways are
fundamental (Bowker & Star, 1999, Foucault, 1993).
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In the following section, | present a social seimidheory. There is an ac-
knowledgement of the institutional context in sbs@miotics, but the main
contribution of this theory for this study concemmcepts used for the mi-
cro-analysis of the teacher-student communicatidhe classrooms visited.

3.2.2 Social Semiotics

In social semiotics, the interest is directed tasarommunication in a broad
sense, with special attention given to semiotioueses and their relation to
each other and the social practice (Hodge & Kr&888; Van Leeuwen,
2005). Hodge and Kress (1988) write that socialisgos concerns:

functions and social uses of semiotic systemsctimaplex interrelations of
semiotic systems in social practice, all of thedes which provide their mo-
tivation, their origins, their form and substance][speakers and writers or
other participants in semiotic activity as conndcamd inteacting in a vari-
ety of ways in concrete social contexts. (Hodge i@ds, 1988, p. 1, italics in
original)

According to Van Leeuwen (2005), social semiotEsiot a “pure” theory.

A primary idea in social semiotics is to applydtdpecific problems. In do-
ing so, one has to throw oneself into semiotic epte and methods as well
as into other “fields”. Furthermore, Van Leeuwe®@®), like Hodge and

Kress (1988), writes that social semiotics can riomte ideas for formulat-

ing questions and ways of looking for answers.

The quote by Hodge and Kress (1988) above andrtherents by Van
Leeuwen (2005) capture the role that social sensgplays in this study.
That is, the focus is on assessment as communicptasent in the day-to-
day classroom work. Moreover, social semiotic cptE@re operationalised
in the analysis. | also connect this with othercighisnes, like mathematics
education, in order to perform the analysis.

In social semiotics, according to Hodge and Kré€88) and Van Leeu-
wen (2005), all semiotic resources including adtefaare recognised. This
means that all kinds of semiotic resources nedokttaken into considera-
tion, for example, in assessment in mathematicsimmdsearch on assess-
ment. For Hodge and Kress (1988), this was somgtingnuv:

[W]e see the limitation to verbal language in oarlier work as a major in-
convenience in terms of our main purpose. Meanésides so strongly and
pervasively in other systems of meaning, in a rplidfty of visual, aural,
behavioural and other codes, that a concentratiorwords alone is not
enough (Hodge & Kress, 1988, preface).

In adopting a social semiotic perspective, a cémindon is that what a se-
miotic resource represents and communicates dementt®e interest of the
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person using that semiotic resource, the existingition and the broader
institutional context.

3.2.3 Semiotic Resources — Actions and Artefacts

As noted in Chapter 2, there is often an open wéwhat are to be consid-
ered possible semiotic resources for communicadioth representation in
mathematics education research. This open vieds@s acknowledged in a
social and critical mathematics education paradifellin-Olsen (1987)
emphasises the close relationship between mathesriaiirning and semi-
otic resource& He writes that the conception of the learner ‘tage who
knows’ also implies that we have to sharpen ouryarsa of non-verbal
mathematics as contrasted witarbal or formalised mathematics” (1987,
p. 77). Mellin-Olsen continues by reviewing varickiads of semiotic re-
sources, including informal symbols and picturemeist (2004) also ad-
dresses multimodal aspects in his developmenthobad definition of what
teacher “texts” can include: body language, ingims on boards, arrange-
ments of material, layout of furniture, pre-premhi®oks, tests and so on.
Cotton and Hardy (2004) contend that a consideraifodiscursive aspects
of mathematics education engenders an emphasisngndge and texts. In
my view, the concept of semiotic resources accgrdon social semiotics
(Van Leeuwen, 2005) provides a theoretical basenfatters concerning
these aspects.

Semiotic resources such as gestures and gazesriglictlements and
moving images, speech and the like constitute,amadt the same time part
of, for example, assessment acts in the mathematissroom. To compare
the concepts of mode and semiotic resource, a namderding to Kress et
al. (2001), is an organised, regular, socially gjpemeans of representation
and communication, such as writing. The same stfang” is not applied
to the notion of semiotic resource. This is appakeinen Kress and Van
Leeuwen (2001) emphasise the materiality of theybwmg describing, for
example, voice quality, which “is yet another sdimigesource which has
not developed into a mode” (p. 81). In my analy&is the sake of openness
to the roles of modes as well as of semiotic reseitnot yet developed into
modes”, | use the terrsemiotic resourcesThe following definition is of-
fered by Van Leeuwen (2005):

In this book I [...] define semiotic resources as #lttions and artefacts we
use to communicate, whether they are produced glogscally — with our
vocal apparatus; with the muscles we use to cfeaial expressions and ges-
tures, etc. — or by means of technologies — with, pek and paper; with
computer hardware and software; with fabrics, sc&sand sewing machines,
etc (Van Leeuwen, 2005, p. 3).

50 Mellin-Olsen (1987) uses the term language.

41



Each semiotic resource, action and/or artefactigesvdifferent communica-
tional potentials and constraints for making megr{affordances). Accord-
ing to Kress et al. (2001), Kress and Van Leeuv2®®1) and Van Leeuwen
(2005), for example, semiotic resources are seespaiglly and culturally
designed in different processes of meaning maksw,their meaning
changes over time. The semiotic resources thatclm@sen” in a specific
situation reflect the interest of the sign makerd @¢hey are therefore not
arbitrary (Kress, 1993; Kress & Van Leeuwen, 1998)e notion of mean-
ing making is essential in social semiotics anél&orated on later in the
study when learning is also discussed.

I would like to add a note here with respect torib&on ofsign (see e.g.
Hodge & Kress, 1988; Kress & Van Leeuwen, 1996;sKret al., 2001). In
this thesis, | concur with Van Leeuwen (2005). Héaes that sign was once
considered to be a fundamental concept of semidtiescontinues: “In so-
cial semiotics the term ‘resource’ is preferred;hese it avoids the impres-
sion that ‘what a sign stands for’ is somethinggiken, and not affected by
its use” (p. 3). Thus, | use the term semiotic vese instead of sign as far as
possible.

3.2.4 Assessment in Mathematics as Communicative Ac

Understanding the “meaning” of different semiot&sources in different
situations is a matter of understanding commurecatiFor Kress and Van
Leeuwen (2001), this is key issue. Their first idess to write a guide to
multimodal analysis, but they ended up addressurestipns regarding how
people use the variety of semiotic resources tonsomicate in concrete
social contexts.

From a social semiotic perspective, assessmenhaiiikg and learning
is an instance of communication, a matter of aatsng place between
teacher and student, or student and student, wdtedents’ demonstrated
learning by means of a variety of semiotic rescsinsean essential part.
Kress (2009) writes:

[Multimodality and social semiotic theory] togethenable an account of
communication, of meaning, of learning and, witlatthof assessment, in
which these issues can be treated as distinct ahdeynain connected, in
theory and in practice”. (Kress, 2009, p. 21)

In this thesis, the term act is understood accgrtiinVan Leeuwen (2005).
He describes multimodal communicative acts as a twagutline a social
semiotic approach to the “how” of communication.dlh communication,
meaning is made through different semiotic resauithat are co-present in a
communicational ensemble (Kress & Van Leeuwen, P0OBilirthermore,
Van Leeuwen (2005) argues that understanding mgamiaking in such

42



ensembles is not a straightforward process; instesda matter of seeing
meaning making through communicative acts as bieisgrted into a range
of communicative practices (see also Hodge & Kr888). These practices
affect the meanings made through the semiotic ressuas do the specific
situations. With respect to classroom assessmem@athematics, the mean-
ings made are affected by the semiotic resourcat dbnstitute the acts,
existing assessment systems and procedures, aaddégsment practices in
the various classrooms. Kress (2009) emphasisesnhertance of under-
standing multimodal communication in order to fullpderstand a phe-
nomenon like assessment (see also Kress et all; Bfirklund Boistrup &
Selander, 2009; Pettersson & Bjorklund Boistrugl®@0Selander & Kress,
2010). Language, in the sense of communicationy“seve as a crucial
window for researchers on to the process of teggcHearning and doing
mathematics” (Morgan, 2006, p. 219).

In this thesis, the notion of communicative actssed when | undertake
to identify the acts in the classroom that constithe assessment related to
feedback. Consequently, | use the term assessne&nt @ommunicative
acts, for example, assessment acts, involve batimemication and repre-
sentation (Hodge & Kress, 1988; Kress & Van Leeuvwz01). We com-
municate through ensembles of semiotic resourcesadfdress other people,
we debate, we take in what other people show usarah. These commu-
nicative acts are linked to some form of repredental “content”. Repre-
sentation here refers to something that is pacobaimunication and as such
is not interpreted as standing for something pvefi A representation re-
fers to something a person has an interest in conwatng about, and the
representation is distinct from this “about” (sésoa-oucault, 2002). Three
functions can be identified in communicative a¢fy: the communication,
where we, for example, address other people, @ydpresentational “con-
tent” and (3) the semiotic resources that are attaent for the communica-
tion and representation. These three functiondadalled meta-functions in
social semiotics.

3.2.5 Meta-functions

Drawing on Halliday, social semioticians usuallgagnise three communi-
cative meta-functionsthe ideational, the interpersonal and the textath
these meta-functions, it is possible to addresscasctions of semiotic
resources in relation to our ecological and soemironment (Halliday,
2004).

There are several examples in research incorpgrdkia use of these
meta-functions in analysis. The main reference lerelalliday (see e.g.
Jewitt, 2005; Kress et al., 2001; Van Leeuwen, 2@0& Morgan, 2006).
Similarly, | refer to Halliday (2004) for definitite of the three meta-
functions and use the meta-functions according touitimodal approach,
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such as in Kress et al. (2001) and Van Leeuwen5R0he meta-functions
correspond to the first three research questiotisiothesis.

The interpersonalmeta-function involves how semiotic resources tnac
“our personal and social relationships with thesotheople around us” (Hal-
liday, 2004, p. 29). In this thesis, it concernsvhassessment acts related to
feedback take place in teacher-student communicationathematics class-
rooms.

The ideational meta-function is related to human experience amler
sentations of the world (Halliday, 2004). In thigsis, it concerns the fo-
cuses of the assessment acts in the mathematissadan.

Thetextualmeta-function is related to the construction tfext”, that is,

a multimodal ensemble, and refers to the formatiowhole entities that are

communicatively meaningful (Halliday, 2004). In ghihesis, it concerns

what roles different semiotic resources play ireasgent acts in mathemat-
ics classrooms.

These three meta-functions are simultaneously gmt&sn all communi-
cation. To illustrate this, | return to the Pipprcerpt at the beginning of this
chapter. | will briefly illustrate how a communigait between Pippi and the
teacher can be connected to these meta-functidresinierpersonalmeta-
function is present when Pippi and the teacheresddeach other. Pippi en-
ters the classroom and greets the teacher andutienss with a “Hi, there”
while waving her hat.

Picture not available in this version.

Picture 2. lllustration from Pippi Goes to Schddh¢igren, 1998, p. 14, illustration
by M. Chesworth).

The teacher welcomes her and says that she hope$ibpi will enjoy
school and learn a lot. In an assessment actetehér says “suppose we
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test you a little and see what you know”. Here, thecher takes the role of
the one who assesses. At the same time, throughidésional meta-
function, the excerpt represents various concéfttere are references to
elements such as school, which the teacher laBedspace where one can
enjoy oneself and learn. In Pippi's answer, anotgerience related to
school is noted, Christmas vacation. At the enthefexcerpt, the mathemat-
ics term arithmetic is introduced by the teachea &scus of the assessment.
Finally, thetextual meta-function is present through the way Pippiid the
teacher's communication is constituted. Sometimes can only capture
what is said, but sometimes we are supplied withensgmiotic resources
through the pictures. When Pippi enters the classrshe greets the people
present in the classroom not only by saying “Heréi, but also by looking
at them and smiling, and by waving her big hatsTisian example of how a
multimodal ensemble constitutes a communicatioctuRe 2 and 3 contrib-
ute to this analysis since we csgeaspects that are not present in the text.

Picture not available in
this version.

Picture 3. lllustration from Pippi Goes to Schddh¢igren, 1998, p. 15, illustration
by M. Chesworth).

This is also true when the teacher addresses Rifmican read that she wel-
comes Pippi through her words, but we also leaat $hhe uses a friendly
voice. Moreover, in picture 3 we can see that shemiling. If the teacher
had looked angry when she said “welcome” to Pifipe, analysis for the
interpersonal meta-function may not have been tthatteacher welcomed
Pippi to the classroom, despite the fact that slys so. In the beginning of
each analysis and outcomes chapter, | elaborate oroeach of the meta-
functions in relation to the analyses for the défe chapters.

Examining the example of Pippi going to school shkght on the fact
that there are functions that are not capturedutfinahe use of these meta-
functions. A discursive and institutional functignincluded here (Selander,
2008c; see also Bjorklund Boistrup & Selander, 3009e communication
between Pippi and the teacher in the classroomlased to, and part of, an
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institutional context. This classroom is similar iany other classrooms,
both those found when the book about Pippi wastewi(in 1950) and in
classrooms today (at least in the Western worldgr& are rules about what
students should learn, how many students can leacdh classroom and so
on. There are also traditions with implicit rulésoat how a student is ex-
pected to behave, what clothes are appropriatesamah. The relation to the
institutional context is addressed in the fourtsesrch question, where | rely
on a discursive and institutional thedty.

3.2.6 Discourses and Institutions

Social semioticians like Hodge and Kress (1988gssrand Van Leeuwen
(2001) and Van Leeuwen (2005) refer to Foucaulhwaispect taliscourse

I have chosen to rely on the main source here jigh&bucault’s discussions
of the terne?

Discourse is considered in a number of Foucaulogkvwe.g. 1980; 1993;
2002; 2008). In these accounts, discourse is conalged as a broad notion
that incorporates not only all statements but #@fso rules that affect the
formation of possible statements in the discou@ensequently, the dis-
course is more than the entirety of what is comeated and the way it is
communicated. The discourse is also present in ¥ghabt communicated,
or what is communicated through gestures, attitudessentations, patterns
of actions, and the rooms and furniture. Accordimdg-oucault, discourses
contain a limited number of statements; that iscalirses are finite. Other
features are that they have a history (althougi #ine constantly changing),
they have social distribution and they can be sedlin different ways (Fou-
cault, 1993, 2002; Van Leeuwen, 2005). Discoursaterialise into discur-
sive practices where the discourses are maintgimed possibly changed)
by those participating in the practice. Lerman d®9describes discursive
practises as “domains of social interaction, byawhis meant the interac-
tions of language, power relations, knowledge amibs practices” (p, 193).

For the people who are part of a discursive practite rules of the dis-
courses affect what actions it is possible to t@aucault, 1993, 2002; see

51 Bjorklund Boistrup and Selander (2009) started oith the meta-functions as used by
Kress et al. (2001), focusing on assessment inanadtics, and then added a fourth, institu-
tional, meta-function (proposed by Selander 2008ct)this thesis, | instead use the three
meta-functions as a basis for the construal ofitteourses.

%2 There are differences between discourse accotdirigpucault and how Hodge & Kress

(1988), Kress & Van Leeuwen (2001) and Van Leeu(2895) use the term. In for example

Kress & Van Leeuwen, discourse is one of four atfatith reference to Halliday). The four

strata are Discourse, Design, Production and Didion, and discourse is said to concern
socially constructed knowledge of aspects of ngdliesign refers to the use of a combination
of semiotic resources and production; Distributtoncerns different steps in the communica-
tion process. The Foucauldian term discourse a$ insthis thesis does not make distinctions
between these four strata, which are seen morarasfthe discourse.
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also Jablonka, 2006). For example, there are cettangs that are “al-
lowed” to be communicated, and certain ways to canipate them. Often
these limitations are something not noticed bygheple in the discursive
practice. It is easier to perceive when a pers@aks the rules of a dis-
course. In the excerpt frofippi Goes to Schoplwe can see that Pippi
breaks several rules of the discourses found ircld®sroom. She does not
start school at the start of the school day, amdestiers the room shouting.
From the gaze of the student in picture 3, we &murae that this is nothing
he would think of doing, since he is acting accagdio another discourse.
With respect to this, it should be said that disseuaccording to Foucault
(2002) is to be conceptualised in line with a dyicamew (see also Bjork-
lund Boistrup & Selander, 2009; Lenz Taguchi, 200&)is dynamic view
holds that the participants are not to be seemimasisoned in a discourse.
They can both be part of a long-term change indikeourse and “leave” a
discourse and instead take active agency in andibesurse.

In terms of this study, the Foucauldian concepistourse is interpreted
as a broad concept. The term statement is vieweaduttimodal, which is
consistent with Foucault (e.g.1993, 2002, 2008)tddoand Hardy (2004)
use a similar multimodal notion in relation to auEauldian concept of dis-
course (see also Jablonka, 2006). Based on this'thagpose and the theo-
ries presented in this study, a discourse of asmggsin mathematics class-
rooms is about how teacher and student address atheh for example,
through different kinds of feedback in discursivagtices. It is also about
what aspects of mathematics competence are prasdntot present in the
assessment. The roles of different semiotic ressusre part of the dis-
courses including promotion and/or restriction eftain semiotic resources.

Discursive assessment practices in mathematicsrotams take place in
school, where there are institutional framings enésinstitutional framings
have both direct and indirect effects (Foucaul§3,2003). Decisions may
be made on different “levels” in the school systerhich have a direct im-
pact on the classroom work. There are also indaspéects, such as classifi-
catory systems, norms and dominant discoursesit{tras) developed over
time. As Skovsmose (2005) notes: “the point is thatschool mathematics
tradition is represented by variation of the samgawpisational structure”
(p- 10).

A key concept for discourse mwer, and related to this iagency(de-
scribed by Klein, 2002)One could say that in the institutionally situated
discourses of classroom assessment in mathematiesjety of affordances
for students’ agency are produced.
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3.2.7 Power and Agency

Valero (2004ab, 2009), drawing on Foucault, consiggwer to be a rela-
tional capacity that social actors position thewselin>® Power is not some-
thing fixed; instead it is constantly being tramsfed in relation to discur-
sive and institutional aspects. With a notion ofvpolike this:

“it becomes possible to perform a very fine graimedlysis of how mathe-
matics and mathematics education are used by p&opbeticular discourses
and of the effects of those discourses on socidtimes and, consequently,
on people’s lives” (Valero, 2004b, p. 16).

With respect to classroom assessment, the affoedafioc students’ agency
and learning differ according to discursive praedicincluding power rela-
tions (Anderson, 1993; Mellin-Olsen, 1993). Whenvpg on one hand, is
seen as something that emerges in all communich&bomeen people all the
time (Foucault, 1980; 1993), | see an opporturatgansider power aspects
present in assessment acts during classroom coroatiam in mathematics
classrooms. On the other hand, drawing on Fou¢eugit 1980, 1993, 2003,
2008), when power is considered in relation toitusbns, | see an opportu-
nity to consider, in this case, framings of assesgrm mathematics class-
rooms through norms, rules, dominant discoursestantike.
Using his notion of power, Foucault opens up the tioe individual takes

for consideration, as the oppressed or as somebaeeasists the oppression.
Foucault (1980) writes:

Power must be analysed as something which cireylaterather as some-
thing which only functions in the form of a chalhis never localised here or
there, never in anybody’s hands, never appropriaseal commodity or piece
of organisation. And not only do individuals ciraté between its threads;
they are always in the position of simultaneousigergoing and exercising
this power (p. 98).

Agency is understood here as a capacity for peapléhis study mainly
students, to make choices and to impose thoseahoitthe world. This is a
matter of a person being active or passive; s/hgeising things done”. This
notion of agency is operationalised in my analysis. Foucault’s amotof
power is a way to shed light on affordances fordemis to take active
agency in the assessment discourses in the matbsrolssroom. A notion
of agency as something that people have affordatoctske is also empha-
sised by for example Hodge and Kress (1988) andl\éauwen (2005).

%3 valero (2004b) describes three notions of poweth whe one discussed here being the
third, and proposed, one.
54 Foucault does not emphasise the term agency,eowtites about agents.
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3.2.8 Meaning Making, Learning and Knowing

Neither social semiotics nor a discursive and timstinal perspective in-
cludes a theory for learning. This has been ackedgdd by Kress (2009)
and Selander (2008a), vis-a-vis social semiotiasiagtitutional aspects, in
the work of developing a design-theoretical perspedor learning.

| first consider meaning making. Selander and Rais{2008), for exam-
ple, contend that when certain aspects of a phemomare emphasised over
and over again in social contexts, a communicatygilarity arises. Mean-
ing is made when our consciousness is directedrtbtii@se regularities. An
example in mathematics is when a small child le&ns to count the num-
ber of things. Adults in the child’s environmenuot together with the child
in different situations, at the same time pointaighe things that are being
counted. There is a rhythm in this counting, whiclone regularity that the
child may perceive. Another regularity is the narakthe numbers counted,
“one, two, three, and so on”. A third regularitytligt one counting word can
be said for each thing counted. Finally, a foughularity is that the number
mentioned last represents the total number of hiRgr the child, meaning
is made when more and more of these reguldfiteee apprehended. The
meta-functions described earlier — interpersomnigaiional and textual — are
fundamental in processes of meaning making (Kress.,e2001). Kress et
al. write that the meaning of any multimodal enskib made from the
interplay between these three meanings. Exampléisiofire the meanings
made in assessment acts in the classrooms vigitbdsistudy.

In this thesis, meaning making is seen as strorejbted to learning. In
order to define learning, | draw on a design-theoaéperspective according
Rostvall and Selander (2008; see also Selandere&d4r2010). From a de-
sign-theoretical perspectivigarning is understood as meaning making to-
wards an increased readiness to engage in the widHdn increased use of
semiotic resources in a discipline such as mathesgBelander 2008ab;
Selander & Rostvall 2008). One reason for choosingiew learning from
this perspective is that it has a strong interedéarning with respect to use
of semiotic resources. This is compatible with &ston (2007), who notes
that we can not draw conclusions about a studdmndden learning in the
assessment. What we can assess is what knowingensthas demonstrated
or not demonstrated. This view is quite differeini one in which it is as-
sumed that individuals possess knowledge thatsisoderable and measur-
able (similar arguments are made by Morgan, 2000a&oot, 1996; Ler-
man, 2005; see also Foucault, 2002). Another re&sothis choice is that
there are strong connections in this perspectitk tmsocial semiotics and
to an institutional perspective (Selander & Rodp2008). In operationalis-
ing learning in this thesis, | discuss affordanimedearning rather than dis-

%5 The order of these regularities in this accounnds aimed at reflecting a certain order
regarding young children’s learning of mathematics.
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cussing learning as such. Here, the focuses aigbessment acts are central.
When the teacher includes a certain focus (onen @ftso introduced and/or
maintained by some kind of institution) in her/figedback to the student,
this shapes expectations of the student. Some decare categorised as
valuable and others are sorted out (Bowker & 31989). Similarly, Morgan
(2000) argues:

To be successful in gaining credit, therefore, shalent must learn to pro-
duce texts that will be judged to be legitimatetdgBernstein, 1996) within
the practices of the mathematics classroom (Morga@0, p. 232).

Another consideration is that, in this thesis, @ tise termknowinginstead of

knowledge. By doing so, | make clear that | do taée into account an ob-
jective knowledge “out there” to be learnt or brbu@to the teaching. In-
stead, knowing is viewed as constructed and caestim communication

among humans throughout history (Foucault, 2002 akso e.g. De-
landshere, 2002; Selander & Rostvall, 2008; Val2é®4b, Volmink, 1994).

What valid knowing is and how it is demonstrateccammunication is not
given once and for all. At different times in histowhat qualifies as impor-
tant knowing has changed. One example of this ithemaatics is that, a few
decades ago, one kind of important mathematics kigpwas an ability to

perform complex calculations using pencil and papeday too, pencil and
paper calculations are part of the curriculum irthmmatics education, but
for more complex calculations it is acceptable se an electronic device,
such as a computer or calculator.

3.3 Operationalising Theories

In order to operationalise the theories presentefdisin this section, | also
include some additional theoretical consideratidigese additions are rele-
vant structures identified in the research litematiéhs will be shown, parts of
Hattie and Timperley's (2007) model will be adaptddng with a substan-
tial part of my analytical framework. This choicedn account of consisten-
cies between Hattie and Timperley’'s model and ésearch questions in this
study, since they are divided between interpersaspécts such as kinds of
feedback and ideational aspects, in what theyl@adls. There are a number
of other aspects relevant to analysis in termseélback (see Shute, 2008),
but they are peripheral to the purpose of thisystud

3.3.1 Assessment Acts in Mathematics Classrooms

The first research question is connected to thelsemiotic interpersonal
meta-function. When | combine this with an intergsiclassroom assess-
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ment, the objective is to determine how assessamstrelated to feedback
take place in teacher-student communication. Failyais relating to this
first question, | draw on Hattie and Timperley'®0Z) model, presented in
Section 2.2.1. The part of the model that is afri@st here concerns the three
different kinds of feedback: feed back, feed forvand feed up.

One feature that has influenced the way | operatiea the three feed-
back questions isgency This implies that the affordances for students’
active agency in the assessment acts have affdwezhtegories that consti-
tute a starting point for the analysis. For thidrdw on Mellin-Olsen (1993;
see also Delandshere, 2002; Norén, work in progfEsgance & Pryor,
1998).

The analytical framework for the first analysisalso affected by Tunstall
and Gipps’'s (1996) typology and Hargreaves et §2G00) strategies; see
Section 2.2.1. Specifically, | bring in rewardingynishing, approving and
disapproving as potential directions of feedbadhke @nalytical work is also
affected by the notion of describing what is opgeratlised as recognising
(drawing on Kress, 2009; Selander & Kress, 201 analytical frame-
work as a whole is described in Chapter 5.

3.3.2 Focuses of Assessment Acts

| also draw on Hattie and Timperley’s (2007; seeti®a 2.2.1) model for

the second research question, relating to the Isssmaiotic ideational meta-
function, which concerns human experience and septations of the

world. The experiences and representations thadfairgerest in this thesis
are what the focuses of assessment acts are sjpkeaeto the mathematics
classroom. | use what Hattie and Timperley (20@7rrto as “levels” for an

initial analysis. However, | do not use the termels; instead | consider
which focuses the assessment acts have: self, paskess and/or self-
regulation.

In order to incorporate an enhanced framework vapect to mathemat-
ics competence (see Section 2.4), | see a needdftitions to the frame-
work. Before elaborating on this, | would like toake a comment about
mathematics. | adopt a view of mathematics as ict{like other disci-
plines, of course). Skovsmose (2005) refers to deethal, noting that he
started a trend in mathematics education whenrbkesgd a view of mathe-
matics as activityThis thesis maintains the view that what we peeas
mathematics is connected to us as humans, to stariess, and our cultures
(Jablonka, 2003; see also Valero, 2009). Davies Heish (1981) define
mathematics as the activity that mathematiciangadlgtdo. This allows for
a plurality of activity. Taking this one step fueth Skovsmose (2005) pro-
poses a stronger plurality:
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‘Mathematics’ need not only to refer to advancedhmmnatics, or to applied
mathematics, or to mathematics in packages beingagbahe apparatus of
reason. Mathematics is also represented in evergdajext (Skovsmose,
2005, p. 160).

This is the notion of mathematics that is usedhis thesis.

The additions to Hattie and Timperley's four foctisee connected to the
process focus. Here, | draw on the notion of coemet as a whole. Ell-
strém (1992) describes competence as an indivisluahdiness for action
with respect to a certain task, situation or conté%edege (2001) links this
to a similar view and opposes a view of competersceonsisting of “objec-
tive” competencies defined as being independerihdiViduals and situa-
tions. According to Wedege (2001), competence is:

. always linked to a subject (person or institution

. a readiness for action and thought and/or ancaigtition for action
based on knowledge, know-how and attitudes/feel{dgpositions)

. a result of learning or development processel tmogveryday prac-
tice and education

. is [sic] always linked to a specific situation context (ffége, 2001,

p. 27).

The term competence can be divided in two meanifigsformal compe-
tence in terms of authorisation, for example, thaerson has adequate edu-
cation for a position and (2) real competence imseof whether a person
will really be able to demonstrate the abilitieatthre identified, for exam-
ple, in a certificate (Wedege, 2001; 2083For my research interest, the
second meaning is relevant. | am interested irafs®ssment acts that take
place during teacher-student communication. Hdrelemts’ performances
are assessed in terms of what aspects of mathancatigpetence they dem-
onstrate in different situations. The first meanisiglso relevant despite the
fact that students 10 years old are not authoiiselde same way as adults.
Wedege (2003, p. 75) notes that an important para gerson’s self-
assessment as a competent person is authoris@tienstudy presents dif-
ferent situations where a teacher, through expéiod implicit assessment
acts, gives authority to students’ demonstrate@aspof mathematics com-
petence. Skovsmose’s (1990, 2005) division of nmattices competence
into three main aspects (“dealing with mathematicgions”, “applying
mathematics notions” and “critically reflecting’ees Section 2.4.1) is opera-
tionalised in the analysis. For a fine-grained wgsial of mathematics proc-
esses in assessment acts in the classrooms visheagie merged the proc-
esses included in the models by Bjérklund et &02) and Lindenskov and

%8 Ellstrom (1992), who writes in Swedish, uses gmentqualification for formal competence
and the term competence for what Wedege (2003)slabal competence.
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Wedege (200D); see Section 2.4.2. In this thesis, the notiofuafierstand-
ing” is not identified in the analysis. | am intsted in the visible assessment
acts and affordances for visible learning in thehmmatics classroom. It
may be possible to interpret understanding thraaugierson’s different ac-
tions as describing concepts, using mathematicwikigoin a new situation
and so on, but it is not visible in itself (Lermd®94b)=

The definition of learning used in this thesis (8et3.2.8) is operation-
alised in developing the findings with respect fforalances for students’
learning of mathematics (described in more deta@hapter 6).

3.3.3 Semiotic Resources in Classrooms

The third research question is related to the saamiotic textual meta-

function. This involves the construction of “texthultimodal ensembles),
and the interest here is in what roles differemhiséic resources play in
assessment acts. | am inspired to find that theraniinterest in different
semiotic resources in the field of mathematics atlan. However, in con-

structing an analytical framework that is theor@ticaligned, | have chosen
to rely on previous research on classroom commtiaican other educa-

tional disciplines where social semiotics with altmodal approach has
been used as a theory. In Kress et al. (2001)e tisean interest in science
education and the role various semiotic resountelsiding artefacts play in

the teaching. They describe teacher's communicatiifés between semiotic
resources under the headings Speech/Writing, Actiad Visual. In Rost-

vall and West (2005; also described in West, 2008 ,0bjective is the in-

teraction between teacher and student during im&tntal teaching. These
interactions were “analysed as a series of condemtedisconnected com-
municative signs or messages in three separate anoussic, speech, and
gesture” (West, 2007, p. 141). Similar notionsidentified in the analytical

framework presented in Chapter 7.

3.3.4 Discourses of Assessment in Mathematics fdlass

For the fourth research question, on discoursessdssment in mathematics
classrooms, | have looked in the research litegator discourses to use as
inspiration for the analysis. One set of discoungesd for this purpose is
Palmer (2005), presented earlier in Section 2lhave also relied on other
dichotomous pictures in models, for example, Broatdfind Pollard (2000),

57 Lindenskov and Wedege have positioned the prosdssthe personal intentions dimen-
sion. | do not examine agents’ intentions, but ¢hpocesses still have a good deal in com-
mon with the theoretical underpinnings of this gtud

% One example is the revised version of Bloom’s taxoy by Anderson & Krathwohl
(2001), in which understanding is operationaligeeugh the verbs: classify, describe, dis-
cuss, explain, identify, locate, recognise, repsetect, translate and paraphrase.
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Lindstrom (2005) Ljung and Pettersson (1990), arwraince & Pryor
(1998). In Bjorklund Boistrup and Selander (200®)¢ dichotomous dis-
courses were created as a basis of analysis (fig))re

“Traditional” discourse

“Active participant” discouse

The teacher is the only one w
assesses

ndhe student is also part of the &
sessment

Focus on teacher’s guidance

Focus on the teachemaping
thinking

AS-

Focus on the correct answer, thEocus also on processes

product

Focus on the number of tasks f
ished in the textbook in mathemati

nFocus on the quality of the math
cenatical accomplishments

e-

Focus only on the aspects
mathematical competence the g
dent demonstrates on her/his own

ofFocus also on the aspects of mat
tunatical competence the student de
onstrates when working with peers

m-

Focus only on written tests

nFocus also on the documentation

mathematics

of

learning in mathematics

Figure 10. Two dichotomous discourses (BjorklundsBap & Selander, 2009,

p. 1571).

In this thesis, this dichotomy constitutes a stgrtpoint in construing the
discourses of assessment in mathematics classrpoesgnted in Chapter 8.
The discourses are construed in terms of affordamoe students’ active
agency and learning in the mathematics classroom.
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4 Methodology

A social and critical paradigm has methodologicahsequences, such as
“posing critical questions to the way in which we& rasearchers, in our ac-
tivity, build theories, construct ‘objects’ of studnd influence our world
with the knowledge that we produce” (Valero, 200415). In this chapter, |
clarify why |, as a researcher, made my methodological desisioa certain
way (Burton, 2002). In the previous chapter, a dpson is given of how
the theoretical framework can be connected withpihose and research
guestions of this thesis. The multimodal approacorporating a variety of
semiotic resources is also found in the procestatd gathering (for exam-
ple, video recording) and transcribing (performeditrmodally. For my
analyses, the different semiotic resources arambans to capture assess-
ment acts and focuses in the classrooms visitecddtition, there is one
research question explicitly concerned with sericgsources and the roles
that they play.

In this study, my view is that “social phenomena @ategories are not
only produced through social interaction but tietytare in a constant state
of revision” (Bryman, 2004, p. 17). This way of seaing is considered to
be a social constructionist view. A researcher’scdptions of findings are
also constructions, as is my thesis (Tedlock, 20B@wever, this does not
mean that all social constructions, like institoibfacts, are arbitrary. Most
are temporarily regular, but in a different wayrtha the physical world
(Selander & Rostvall, 2008; see also Searle 1987s affects the claims |
make in the study. It also puts emphasis on whastipns | ask and how |
make my findings trustworthy. | want to understgedple’s actions, but in
doing so, | acknowledge that these people act witiid are part of a
broader institutional context where there are tealy regular institutional
facts.

4.1 Research Design and Research Methods

The research design of this study is a case sivthen using the term case
study, | draw on Yin’s definition (1989):
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A case study is an empirical inquiry that:

* investigates a contemporary phenomenon within ét-life context,
when

* the boundaries between phenomenon and contextarelearly evi-
dent, and in which

* multiple sources of evidence are used (Yin, 19823p.

The “phenomenon” | am interested in is assessntertheé mathematics
classroom, and the reason for choosing a case deglgn is that | want to
find different potential assessment acts in mathiesat has been possible
to capture many aspects of assessment acts in metibe by including a
variety of classrooms. The number of participatitagsrooms (five) enabled
the differences and similarities between assessawsto become apparent,
permitting a more comprehensive picture of clagsr@ssessment to de-
velop along with the construal of the discourses.

The overall method of this study is inspired bynetraphy. | visited each
of the five grade four classrooms (with studentsdaground 10 years) dur-
ing mathematics lessons for one week. My first @ontith the teachers
took place several months prior to this week, asidited my data collection
at this point, using a research log. | met the estitsltwice a few weeks prior
to my week in the classroom. | limited my data ection to the communica-
tion during mathematics teaching between the tedoheach of the classes
and two of her/his students. | met the teachetsast twice following the
week in the classroom, both for quality discussiohsny analyses and for
an opportunity to pose supplementary questions.t&hehers and | had con-
tact for at least three years, though not on aiontis basis, and | had con-
tact with the two students in focus for several thenprior to, during and
following my week-long visit to the class.

I do not claim that this study fulfils any set oiteria for an ethnographic
study as such. However, there are similaritiestolpt Bryman’s definition of
ethnography and view my research in terms of titer@a he uses (Bryman,
2004; see also Tedlock, 2000). | also describeeagans for gathering data
accordingly (Burton, 2002). “[T]he researcher”:

* ‘“isimmersed in a social setting for an extendeubpleof time” (Bryman,
2004, p. 293).
I was involved in the institutional life of the ®®ers and students in “my”
classrooms for an extended period of time. Thibkobadequate time for
reflection for both myself and the teacher. | hatktto reflect and to per-
form analyses before | met the teachers the first following my week
in the classroom. The teachers had time to refflesteen our meetings.

* “makes regular observations of the behaviour of trens of that setting”
(ibid).
I performed observations in this environment, maifdr one week,
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which may seem short. However, since | made videmordings, | also
spent much time reviewing the communication indlessroom. As | see
it, the only way one can say anything about assexssin mathematics in
the communication between teacher and student éstteally study this
communication. Considering what could be accomplistwithin the
framework for this study, | had a choice: a longiqe of time for obser-
vation in each classroom and limiting it to onetwp classrooms, or a
short period of time in each classroom and expandino more class-
rooms. It was my decision that one week recordedidao would pro-
vide the opportunity to capture sufficient commuation between teacher
and student in mathematics, and thus several assesgacts. In my first
pilot study, | performed an analysis of the assesgnprocesses in
mathematics in the communication between the teaoikthree students
during one mathematics lesson (described in paBjéonklund Boistrup,
2007, 2008). This experience gave me an indicatiahone week of ob-
servations would be sufficient for my research pag

“listens to and engages in conversations” (ibid).

| listened to, and engaged in, conversations abuarkinds: explicitly,
the teachers’ and students’ communication; imgicibther conversa-
tions at each school, which are described in my &gce this study is on
assessment acts in mathematics in teacher-studemingnication, the
various kinds of conversations are an importaneabf interest. | ran-
domly selected two students in each classroom zadhieed their com-
munication with the teacher. The teachers’ comnatiwo with the rest
of the students constitutes a basis for my reseaglvia synopses (see
Section 4.5.2) and is thus also part of the study.

“interviews informants on issues that are not diyeamenable to obser-
vation or that the ethnographer is unclear abouin@eed for other rea-
sons)” (ibid).

| met each teacher at least twice and the two mahdchosen students
once after the week of video filming. This mateighot analysed in de-
tail but provides background.

“collects documents about the group” (ibid).

| collected written documents related to the teehend students’ com-
munication in mathematics. This provided an add@laneans of captur-
ing assessment acts in teacher-student commumcatang with the
work done during the lessons. In the written matetiincluded docu-
ments related to mathematics that were writtenrgoand during my
week-long visit in the classroom.

“develops an understanding of the culture of theugrand people’s be-
haviour within the context of that culture” (ibid).

I do not use the term “culture”. Apart from thdtistpoint is in agreement
with my discursive and institutional purpose. Thamenunication be-
tween teachers and students is part of and istaffdry discourses of as-
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sessment in mathematics as well as by institutidealsions made out-
side the classroom.

» “writes up a detailed account of that setting” dibi
| formulated a detailed account of the communicatiomathematics be-
tween teacher and students with respect to theoparpf the study. This
is consistent with my aim to provide in-depth dgg@ns of assessment
acts in mathematics classrooms as well as a thbrdegcription of my
course of action during the research process.

4.3 Researcher’s and Participants’ Roles

Kvale (1997) uses two metaphors to describe theamprences of interview
research, which are applicable to other qualitatdgearch. One of the meta-
phors is the researcher as an ore searcher, one Bwhgs the precious
metal out in the open” (Kvale, 1997, p. 11, my #lation). The ore is there,
ready to be discovered. In this view, the knowledgeot affected by the
research process; it is simply clarified and wnittewn. The other metaphor
is the wanderer. S/he “wanders through the landsaap initiates conversa-
tions with the people s/he meets. [...] What the audf the account of the
journey hears and sees is described qualitativedyis reconstructed as sto-
ries that are expected to be told to the [resedsjlmmpatriots and perhaps
also to the [researcher’'s] wandering comrades” [&Kva997, p. 12, my
translation). The second of these metaphors deschibw | view myself as a
researcher. | regard the teachers and studentsaasléring comrades”. The
knowing my research “brings” is not a given frone theginning, in an abso-
lute sense; instead the data are reconstructedl lmaseny theoretical per-
spectives and research purpose. | performed manmgsand then | commu-
nicate it in the world of academia as well as teeoteachers, my “compatri-
ots”.

One issue to consider is the disturbance createtidbgresence of the re-
searcher (Goodchild, 2009). | was present in taestbom making the video
recordings. Clearly, this made me part of the sitmaand | cannot deter-
mine the impact | had. Both teachers and studeeseribe how, after a
while, they disregarded my presence, so my assompsi that there are
some similarities between the setting where | wasgnt and the one where
| was not (described also by e.g. Goodchild, 2@Hyola, 2008). This was
also acknowledged when | and the teachers, asagelland the students,
discussed the video filming. My impression is tha, the whole, things
proceeded as usual. In a couple of classes, | atlett more “disruptive”
noise at the end of the week. In terms of my retepurpose, | could not
capture any differences as the week progressedhangharticipants became
more and more used to the video taping. A benéfafi@ct of the video
taping concerns my potentially disruptive role assearcher. Since | was
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filming, | was occupied and in a sense not thera jpsrson. The students did
not address me during their work, which in a wagrdased the disturbance
of my presence.

| considered teachers and students to some extdrg participants and
not “merely” informants. This was apparent wherirgtfdescribed the pro-
ject to the teachers and also to the studentsalseeCooper & Mcintyre,
1996). Wagner (1997) discusses three forms of relseapractitioner coop-
eration in educational research: data extractioeeagent, clinical partner-
ship and co-learning agreement. Different partsmgf study reflect these
different agreements. On a general level, | dedl#inat my aim was to learn
from the teachers and students. The teachers cfirdd that the reason for
their participation in the project was to learnteachers. In this sense, we
had a co-learning agreement. In terms of my rebepuepose and the re-
search process, the agreement was on data extraittamuld be said that |
was the one steering the research process. Wipkaeet context and stance
as well as expert roles, it was a clinical parthigrsl was a researcher and
collaborator, outside the schools, engaged in cidle, while the teachers
were practitioners and collaborators, inside theosts, engaged in action
and reflection. As for the video study, it was nhost data extraction agree-
ment, and at the end, when each teacher and lo#sc¢uss and scrutinise
the analyses, it evolved more to a co-learningeagemt.

4.4 Selection of Participants

To get a high degree of variation in my data, Itet classrooms where the
teachers had different backgrounds (a similar doglibase is described in
Tunstall and Gipps, 1996). All are educated to dachers in mathematics
for this grade, but some had more education far tién others. They had
different levels of experience as teachers and ek in different socio-
economic areas. Some of the participating teadistsnot paid much atten-
tion to matters of assessment in mathematics. &tstime time, there were
teachers represented who had paid some or a gabdilattention to as-
sessment in mathematics, through studies and/taboohtion at the school
or elsewhere. My way of finding the teachers wasagk people in my re-
search group network and also ask these peopleiggest teachers they
knew. | also asked the audience at lectures | beldssessment in mathe-
matics. The five schools are located in large gitie well as smaller towns,
all within two hours’ travel from Stockholm. Sométbe schools are in sub-
urbs and some are in the city centre. All five tesas expressed positive
feelings about the teaching of mathematics. My aias to also include
classrooms with teachers who were not that posibiuel did not manage to
find a classroom like this where the teacher watdgquhrticipate.
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The two students in each class who were filmed wifixked camera were
randomly chosen. This random choice is for ethiealsons. A deliberate
choice of two students risked producing a (negadifv@ositive) feeling of
being singled out and possibly a feeling among dtieer students who
wanted to participate of not being chosen. In teofrthe research objectives
of the study, there was no need to choose studentexample, with differ-
ent performance “levels” in mathematics (Cotton &rdlly, 2004, reason in a
similar way). All the students and their parentiedi out a form in which
they indicated whether they want to participataatr (appendix A).

In order to keep track of the participants, | nantkeedm according to
which classroom they belong to. The teachers’ naamesAnna, Britta, Ce-
cilia, Diana and Erika. The students’ names are Ahgelica, Beatrice,
Belinda, Catrin, Cilla, Denise, Daniel, Eddie antz&. | chose the names so
that they are taken from the same language agitjiaal names.

In this study, it is not the individual's acts thate the focus as such;
rather attention is given to the assessment aatsatie part of and affected
by institutionally situated assessment practicesnséquently, an account
will not be specifically provided for each of thlmgsrooms. My inspiration
here is Persson (2009).

4.5 Data Material

So far in this chapter, | have mentioned differends of data that are the
basis for this study. The primary data were colddrom autumn 2006 to
spring 2008. | summarise the material below.

4.5.1 Researcher’s log

| kept a log throughout the study. The first timerbte anything down was
when | initiated contact with each teacher. Costdlctit took place during
the research, through email and so on, are desdciibthe log. | continued
writing in the log during my week-long visit to tlebass. The log includes
field notes and my own reflections. | recorded infation and reflections
that could be of relevance to my study. These notegern all of my re-
search questions, with a special interest in uistibal aspects. Synopses are
included along with the log.

4.5.2 Video Material and Transcripts

One video camera was focused on the two studeri$e Wfollowed the

teacher and her communication with the studentthénclassroom with a
hand-held camera. The teacher and students alspdntable voice record-
ers. With the fixed video camera and the studgragable voice recorders, |
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was able to capture what was going on just befwddacher arrived. | then
became aware of what the teacher possibly coultu@mpf the student’s
work in mathematics when s/he approached the st{g)ewWith the portable
video camera, it was possible to see the commuaitdtom two angles
(this is described in Section 4.8.1). | could approach the students’ desks
and record the page in the textbook that was bdismussed with the teacher
and capture what the student was writing, drawimg €0 on. | recorded the
teacher's communication with other students usimggortable video cam-
era. These recordings are summarised in synopgeshware part of my
researcher’s log. A similar set-up, but with threemeras, was used by
Clarke, Keitel, and Shimizu, (2006; described irarké, 2006; see also
Clarke, Emanuelsson, Jablonka, & Mok, 2006).

The video recordings are not considered to be e’ (Hall, 2000). |
chose when and what to film based on the purposayo$tudy although |
could not capture “everything” in the situation.efé were other acts taking
place in the classroom at the same time, whiclheethe video cameras nor
the voice recorders captured. In the case of thidys the recordings fore-
ground the teacher-student communication.

Overall, 29 mathematics lessons comprising a tote of more than 22
hours were recorded. All of these lessons were sansed in synopses; 111
sequences were chosen for a full transcriptioncfitessd in more detail in
the following section). The shortest sequence isekdnds and the longest is
more than 27 minutes. On whole, more than 9 holuvideo recordings are
transcribed. | regard the transcripts of the fismghe primary data.

4.5.3 Written Material

With the teachers’ help, | photocopied written mialeconcerning the two

students in grade four. The copied material is sgibée to both the teacher

and student (a similar addition to the empiricatenal is made in Tunstall

and Gipps, 1996; see also Clarke, 2006). This stmef:

» Notations from teacher/student/parent meetings exoiveg the student’s
learning in mathematics

» Diagnostic tests

* Tests

* Worksheets, pre-produced

» Worksheets, constructed by the teacher (and student

» Notations in the notebook (at least the last 3gepa

» Self-assessments and evaluations

» Content of portfolios

» Other relevant materials

| call this data written material. However, not @fllithe material may consist
of written words. This may also consist of drawinfyg example. | sorted
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the written material from each classroom into geoapcording to the list
above. Overall, the material consists of around jp@@es organised into 65
document groups. The smallest group is one pag¢haridrgest 48 pages.

4.5.4 Data Loss

Together with the sound track from the two videmegas, a sound recorder
for the teacher and each of the two students peovide with five sources of
sound. As a result, there are very few instancesrgvhwas not able to hear
what was said. The Mp3 players that were used tordethe students’
voices malfunctioned on a few occasions, but witbptementary sound
from the teacher and the other student, this waamyoblem. During one
lesson, both the teacher’s and one of the studsatiad recorders malfunc-
tioned, and the lesson was transcribed relying Inmast the video. There
were instances where data material was deliberegatpved; this was when
one of the participants did not seem at ease wighfitming situation. On
some occasions, | asked a participant if this vaascise. One lesson was
removed from the data for this reason. The studeate not always visible
on the film. They may have moved to another tabithaut me noticing,
subsequently being missed the camera. On thessionsawhich are lim-
ited in number, | had to rely solely on the sound.

4.6 Ethical Considerations

Gustafsson, Hermerén, and Petersson (2005) divideak considerations
into two groups: researcher-ethical consideratimmd research-ethical con-
siderations. Researcher-ethical considerationsriate of “the quality of the
research, the researcher’s honesty and integpty19, my translation). Re-
search-ethics considerations concern “how to ptopagsticipants, infor-
mants, subjects of experiments and others in theareh who are in contact
with the research and how to take all these peiopbeconsideration during
the research” (p. 19, my translation). | refer ésearcher-ethical considera-
tions in other parts of the thesis, especiallyhim mext section (4.7 Trustwor-
thiness). | address research-ethics concerns below.

In my research, I follow the ethical rules stipathfor research in the so-
cial sciences (Vetenskapsradet, 2008). Howeverpiries by Bauman
(1993), | want to take this one step further. Banmaites from a historical
and global perspective that it is not enough ttofelrules. He argues that
everyone has a personal moral responsibility, eahict that postmodernity
“has dashed modern ambitions of the universal atidly grounded ethical
legislation” (p. 223). Bauman insists that we nmalgtays try to envisage the
future influence that our actions may have and yédnaim for no negative
consequences for any of our actions, or to minimaiséeast. Bauman has
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influenced my ethical considerations. Even thougfs iimpossible to act

entirely according his consequence-ethical reagphibecame aware that it
is not enough to follow the official rules. | alsoncluded that | needed to
consider all my decisions in my work in order tanmiise the negative con-
sequences of my research for the participants.

In the ethical principles for research (Vetenskagst, 2008), there are
requirements in four areas: information, conseonpfidentiality and use.
The communication between each teacher and mysgdrding ethical re-
guirements initially occurred in an oral discussiarhere | described the
most important aspects. After this, the teachetgotad about it in writing
(appendix B). | describe below how | followed Vetkapsradet's (2008)
official requirements in my work and also presemtHer considerations,
which are inspired by Bauman (1993).

Information | informed my participants, both teachers andletts (and
their parents), about the research project, owralg in writing. | described
my research interest broadly and all activitiegha project as well as the
participants’ roles. | communicated that this reseavas important and that
the participation of the teacher and the studerits @hose to be part of it
would be a great help in my work. | informed thetiggpants that their par-
ticipation was voluntary and that they could refteearticipate further at
any time. Throughout the research, | checked withteachers to see what
they thought of the cooperation of the participahtarefully observed their
reactions to video recordings, for example. Thees&nrue for the students.
On two occasions, students agreed to participateyben they turned out to
be one of the randomly chosen students and wedtakeut the practical
matters, they changed their mind. | then assureunh tthat this was perfectly
fine and that someone else would take their plastead.

ConsentAll participants were asked to sign a consent f@appendix A
and B, developed with inspiration from Lenz Tagu@000). On the stu-
dent's form, both the student and parent were as&esign. They could
choose between three “levels” of student particgpatOne choice was that
the student could be the focus of the study, that ivas alright for the stu-
dent to be randomly chosen and then have a videereafixed on her/him.
Another option was to agree to be in the backgroafrithe video films, but
not to be one of the students in focus. The thitdice was to refuse to be
filmed at all. | see these three levels of chom&sin opportunity for the stu-
dent and parent to make an informed choice. Theme wery few students
who chose not to be video-recorded at all.

Confidentiality.l did everything | could to keep the participaritgntity
confidential and they were also informed about.thistored films, consent
forms, sound files and written material where atheain not gain access to
them. In my log and in all my analyses and so fdrtlise other names for
the participants. The primary person making usta@finaterial is me. A few
other people looked at and/or listened to somé@fmaterial. These people
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are the ones | discussed my analyses with duriegtbcess. | met some of
the teachers in other situations. In these sitnatid did not say anything
about the research project, in order to presergig gnonymity. In a small

number of cases, for example, it may be possibiledleagues of participat-
ing teachers, for instance, to determine the itdenfione of the participants.
I am fully aware of this, for example, in my degtions of the acts of par-
ticipating teachers.

Use | use the material for research purposes, fardigsertation, confer-
ence papers, articles and perhaps for new anailygeg future. | also pre-
sent the findings in articles and papers. The @pghts were informed that
this was the case.

In a way, it is comforting to read Bauman’s reasgnHe writes that eth-
ics of a kind where we have “the other” in our dialf vision at all times
means it is unavoidable that we live with a cere@mount of worries and a
great deal of reflection. Drawing on this, it igpapent that | had a fair num-
ber of concerns and reflected a good deal on thysboth in terms of re-
search-ethical and researcher-ethical considesatioch as trustworthiness.

4.7 Trustworthiness

Goodchild (2009) gives a similar emphasis to ethaspects as in the previ-
ous section and includes the long-term effectslagscoom research in the
broader educational context as well. His respoagdis ethical issue is to
ensure that research “attains thighest standards of scientific rigdur
(p. 218, italics in original). Gustafsson et al0@8) stress the importance of
researchers making their account of their reseaschpen and accurate as
possible. They also emphasise the significanceakimg the theoretical and
methodological assumptions clear to the readermBry (200#) suggests
alternative terms for validity and reliability inuglitative research. In the
description of trustworthiness for this study, EuBryman’s structure and
discuss the trustworthiness of my work. The cowesing features in
brackets are used mainly in relation to quantitathethods. | add ecological
validity to the four aspects since this reflectical considerations in my
study.

Credibility (internal validity). One way to make my findingeedible is
through respondent “validation” (Bryman, 2004). émeach of the partici-
pating teachers two or more times and had an opsugsion about my
analyses. If the teacher and | did not agree, bu#rpretations were pub-
lished (see Goodchild, 2001). Another way to inseearedibility is to use
different methods of data gathering (Bryman, 2004}he analysis and out-
comes chapter, there are examples of how the writtgterial together with

5% With reference to Lincoln and Guba (1985).
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the video/audio transcripts allows for an undeditagn of the communica-
tion. There are also occasions where the log darigs to the analyses.

Transferability(external validity). My aim is not to create a qugaie pic-
ture that is applicable to other contexts in arohlie sense. What | hope is
that, with in-depth descriptions based on differelassrooms and thus con-
texts, | create a picture that many people canAdepting a discursive and
institutional perspective is one way to increasesferability. The fact that |
collected material from classrooms with teachassfdifferent backgrounds
provides broad variation, which makes transfergbiis great as possible
within the framework of the project.

Dependability(reliability). My aim is to take an auditing appich. In do-
ing so, | describe all phases of my research psoaesearch questions,
choices of participants, field notes, data coltectitranscriptions, decisions
concerning analyses and so on. My aim is to havemark reflect a high
degree of transparency. | have also had qualisudisions about my analy-
ses with two researcher friends. We spent severgd dn my material and
they reviewed and discussed my coding in categdasswell as the overall
outcomes. These discussions, along with those twéhparticipating teach-
ers, were a way to enhance the quality of the geraly

Confirmability (objectivity). My aim is to ensure that my valuds not
bias my work in an unprofessional way. Quality d&sions with the teach-
ers involved and the two researcher friends wekgag to achieve this.
However, | recognise that my background influenogswork (as any back-
ground does), so | strive for as much accuracyteamgparency as possible.

Ecological validity Are my findings useful for teachers in their werk
This is certainly something | desire, and my ainoigffer findings that can
provide some support for teachers in their worke Plarticipating teachers
and | learned a great deal during the study, amduld like this experience
to be a basis for support, understanding and digsmus among teachers in
mathematics, as well as other agents, in general.

4.8 Transcribing the Video and Audio material

In this part of the Methodology, | describe thengeription and analysing
process for the video and audio material.

% The analyses of the excerpts presented in thgsisalnd outcomes chapters were all sub-
ject to a thorough discussion. The researcherscilsoked analyses of sequences randomly
chosen from the material.

65



4.8.1 The Set-up — Videograph

For the transcription and coding process, | usénvace called Videogragh
(described in Savola, 2008). Different media clgas be combined using
this program. For this project, the clips consistédwo video clips, one
from the camera focused on the two randomly chetggtents, and one from
the hand-held camera, which | used to follow thecher, and three audio
clips from the three Mp3 players carried by theches and two students. |
chose one of the five clips as the main clip antheated the rest of the clips
so they are aligned time-wise. The set-up may ldakthat shown in fig-
ure 11.

Figure 11. One possible set-up in Videograph. Teewideo clips are positioned at
the top. The three audio clips are placed on theTanelines for the clips are
shown on the left at the bottom. Beneath the seeatab frame is a writing win-
dow. (The pictures are altered in order to prest#rgeanonymity of the partici-
pants.)

Once | went through the material, | could chooséctvlaudio source to lis-
ten to. The two video cameras were used in diftesetys. When the teacher
was close to the two students in focus, the fixachera was still aimed at
the two students and, at this point, the teacheweds Most of the time, |
also aimed the hand-held camera at the two stud@erdshe teacher. This
gave me the opportunity to see what was takingepfemm two directions
(figure 12).

51 A description of the program was retrieved from
http://www.dervideograph.de/enhtmStart.html, Seiten80, 2010.
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Figure 12. The same communication shown from twoera perspectives. (The
pictures are altered in order to preserve the améigyof the participants.)

Using two cameras for the same communication dlewed for a close-up
of the students’ work (figure 13).

Figure 13. The video frame to the right shows ae&lop of one of the student’s
worksheets. (The pictures are altered in ordergésgrve the anonymity of the par-
ticipants.)

When the teacher was at the front of the classraorwhen the teacher was
communicating with students other than the two oanlgl chosen ones (like
in figure 11), | was able to follow the actionshuith the teacher and other
students, while at the same time follow what wasgon with the two stu-
dents in focus.

4.8.2 Synopsis

An early step in the transcription process has leenrite a synopsis for
each lesson. In writing the synopsis, | marked g¢bquences that | would
later transcribe in detail (how | chose these sege® is described later in
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this chapter). The synopsis (written in Englishaishort summary of what
was going on for all teacher-student communicatiomathematics. These
summaries constitute background material and dfeotahe final version of

the log. With this done, it was easier to navighte material and also make
transcriptions since it was easier for me, havixengned all teacher-student
communication, to create an understanding of timencenication constituted

by semiotic resources in each particular classrdantered the synopsis in
a window for writing, indicating briefly what waaking place. Once fin-

ished, | exported these notes into a text file,clwlis shown in excerpt 1.

01:15:30 - 01:16:00
Teacher OT with other student(s).
01:16: 00 - 01:16:30
Teacher OT with other student(s).
Teacher OT with Gl or Q2.

1:16:15: SEQUENCE 2 STARTS

T asks Gl what she wanted to ask. Gl responds that she al ready
has solved it. T asks Gl to explain how she went about.
01:16:30 - 01:17:00

Gl says that she had read the task wong, but after many
readi ngs she figured it out. T says that this is a good nethod.

1:17:00: SEQUENCE 2 ENDS

01:17:00 - 01:17:30
Teacher OT with other student(s).

Excerpt 1. Example of synopsis. OT stands foraffd¢, G1 and G2 for the partici-
pating girls, and T for teacher.

4.8.3 Choice of Sequences for Transcription andrgpd

During the writing of the synopsis, | made an alitilecision about where
the sequences for transcription and coding stattesual. The sequences cho-
sen are:

1. Sequences where the students are working indepdy, by them-
selves or in a group, and there is communicatiorwhy of semiotic re-
sources in multimodal ensembles in the mathematassroom between the
teacher and (one of) the two students in focuso Alsluded in the sequence
are a few seconds just before and up to 30 seaointtse students’ work
after the teacher-student communication. A comnaiign here refers to
when there is some kind of interaction betweentéaeher (T) and the stu-
dent (S), by way of various semiotic resources.eSpeis not always in-
cluded.

2. Discussions in the mathematics classroom wieréstacher and one or
both of the students address each other. Alsodedihere are sequences
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where the students in focus address the teacheextample by raising a
hand. When the teacher does not pay attentiongpttie teacher's commu-
nication with other students is summarised.

3. Instructions and meta-discussions in class ahesgéssment with re-
spect to the mathematics classroom (also when a@b@ut assessment of
learning in general, that is, it is not clearlytsththat the focus is on mathe-
matics).

| use the notion of the mathematics classroom tkenwdear that | do not
transcribe communication, for example, about arrosiohool subject. | do
not refer to the mathematics classroom as a pHysosition. If the teaching
took place outdoors but was still on mathematibg would also be in-
cluded in the mathematics classroom. The studaritsei classrooms visited
often worked on different school subjects side ige gluring independent
work lessons. For me as a researcher, the mathlentddissroom was pre-
sent when one, or both, of the students in focuk&bon mathematics.

A valid comment here is that, since | followed tstadents in each class,
there were many situations containing implicit agblicit assessment acts
in the mathematics classroom that are not parhefdata. This, of course,
means that | missed out on the opportunity to ceptiren more assessment
acts in the classrooms chosen. | acknowledge This.reason | chose to set
the limitations mentioned in selecting sequences Veagely a strategic
choice. | wanted as mamlfferentexamples of assessment acts as possible. |
therefore decided to follow two students in fivasdrooms instead of more
students in a smaller number of classrooms.

4.8.4 Transcription

Each sequence chosen was transcribed in detahédisoftware’s transcript
window). Following the theoretical considerationghwrespect to social
semiotics, the transcription was done multimodathganing that different
kinds of semiotic resources were captured, inclydil the kinds of arte-
facts used. | transcribed what the teacher andvtbestudents in focus (and
potential group members) said. From the beginnépgech was written as
whole sentences, incorporating extra symbols, saglstress marks and
guestion marks, in order to make it clearer. WHen \toice was at a high
frequency, this was marked with (h), and similawvigh an (l) for low or (n)

for narrow? voice. | did not see the need for a more detdilaalscription of

the speech and voice since | also had access # rhodements, gestures
and so on. Secondly, hand gestures, incorporatipdield objects, was tran-
scribed as long as it was an act that makes meamtegms of my interest in

52| have chosen the word narrow to describe whankitler to be a constriction of air flow,
producing a narrow voice. This is often interpredsd'creaky”.
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assessment acts in mathematics classrooms. At tidessussed an act with
others during the process. Thirdly, where they Jdbkir facial expressions,
how their bodies are positioned and whether therany change in body
position were transcribed. Finally, | took notesvamat the students wrote in
their notebooks or worksheets during the commumicaand what they or
the teacher wrote, for example, on the whitebaoalsb included in the tran-
script are other artefacts used, such as manipegati

Usually in studies based on social semiotics withudtimodal approach,
the transcription is done in columns (Rostvall & &/e2005; Kress et al.,
2001; Insulander, 2010; see also Bjorklund Boist2@07). In these tran-
scripts, the different kinds of semiotic resourees placed in separate col-
umns. In the software used, it was not possiblerite in columns in the
transcript window so | decided to enter the différeemiotic resources in
rows instead (shown in Bjorklund Boistrup & Seland2009). | converted
the original transcripts into excerpts in colummghe analysis and outcomes
chapters, an example of which is shown in excerpgh2he columns for
Gestures, and Body and Gaze, only changes in eeteeorded, along with
acts with artefacts. The people involved in exc@rpte the students Angel-
ica (S) and Ali (S) and the teacher Anna (T). Taitithe amount of text,
Angelica (S) is labelled Ang the second time shméntioned in each col-
umn. Similarly, Ali (S) is labelled Ali. Anna (T)silabelled T the second
time in each column. In order to maintain authetytim the data excerpts, |
show the original transcript of speech in Swedisfobtnotes here as well as
in the analysis and outcomes chapters.

Time Speech Gestures Body and Gaze
29:24 | Angelica (S): Yes.®® Ali(S) points at the | Ali(S) looks Anna (T)
answer to question D. at paper looks at
Angelica (S) Ali and
looks down. his work.
Ali takes hand away. Ali looks at T.
29:25 Anna (T): What does it
say? Ali looks at his paper.
29:26 Ang: One hundred sixty Ang looks at Ali’s paper.

eight. [Ali (S): One hun-
dred sixty eight]

83 Original transcript of speech in Swedish:
Angelica (S): Ja.

Anna (T): Vad star det?

Ang: Hundrasextioatta [Ali (S): Hundrasextioatta].
T: Hundrasextioatta! Hur visste ni det?
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29:27 One hundred sixty eight! Ali looks up (in the air).
How did you arrive at
that? Ali looks at T. Ang looks
down.

Excerpt 2. Example of excerpt from video matefial.is short for Anna (T). “Ali”
is short for Ali (S), and “Ang” for Angelica (S).rBckets, “[ ], sighal simultane-
ous speech.

Thanks to the multimodal transcripts, | rarely hadvatch the actual films
after transcribing them for my analyses. Most @ tilme, it was enough just
to read the transcript, which captures what isst@amalysed.

4.9 Data Analysis

| call the next step of the process Analysing. Hasvel am fully aware that
the analysing process can be seen as taking ptaaemuch longer time-
frame. One example is when | visited each of tiie @lasses. How | placed
the cameras and what data | collected were straaifeted by the analys-
ing process (see Rostvall & West, 2005). That lmatle choices of what to
include and what to exclude. These choices wergoafse, strongly af-
fected by the overall purpose of the study as agltheoretical considera-
tions.

4.9.1 Analysing the Video and Audio Material

During the analysing part of the process, | agaeduthe Videograph soft-
ware. | defined categories in the program and thent through the mate-
rial, aligning codes with parts of the communicatlmased on my analytical
framework, including categories that emerged dutirgganalytical process.
| describe below how | went about the coding precegractice.

| looked at one sequence at a time and went thrallghe communica-
tion the sequence consisted of. The excerpt fraanptievious section can
serve as an example. | looked at the communicatiah examined which
categories | considered to be present for severingls. Some of the cate-
gories are shown in figure %4

54 Some categories (figure 14) are slightly modifiecbrder to make the process clearer at
this point.
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Figure 14. Examples of coding categories. Categdram top to bottom: Teacher,
Students, Feed Back, Feed Forward, Feed Up, Sak, Process, Self-regulation,
Speech, Question, Gaze and Face, Gestures and Bbdygrey areas are not dis-
cussed here.)

We can see in figure 14 that both the teacher &rksts are active. One
could object that both the teacher and studenclealy constantly active

during communication, at least with different seicisesources. While the
teacher is speaking, the students communicateotligr semiotic resources
at the same time. That is true, and | chose theopewhose acts | mainly
analysed. At times, codes were entered for botheheher and student con-
currently and this was denoted by dividing the tighat into two. Looking

carefully at this figure, we can see in my analyiat | considered the
teacher to communicate feed back and that pahi®feed back is through a
question. A reader may question how an utterancle as “One hundred and
sixty eight! How did you arrive at that?” can bensiwlered feed back. It is
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one point in the thesis, specifically that utteemdbke this can also be un-
derstood as assessment acts (as one of possildestardlings), and this will
be developed in the following analysis and outcoofespter. Further down,
we can see that | analysed the focus of the stadactions in the beginning
as being on task (the right answer), with the tedstfeedback first having
the same focus before switching to the process rivgie asks how they
know the answer). At the bottom of the diagramis iapparent that in my
analysis | considered there to be different semimbsources present in the
analysis, at least in the beginning, when the stisdare talking and using
gestures (Speech, and Gestures and Body). In tvdeerform an analysis
like this, | looked beyond only considering comnaation like this sepa-
rately. The analysis also involved looking at wiwatk place before and after
a communicative act as well as relying on the assest practice as a whole
in a classroom, as is shown in all the data (vicketerial, written material
and my researcher’s log). One may question wheltiedetailed analysis is
really necessary. My answer would be that it is mgportant to know
whether an aspect goes on for one or two secontat W of benefit to the
concluding analyses is that the detailed analyseshown here, provide the
opportunity to capture interplay between differeategories. The analysis
and outcomes chapter presents examples of hovinteiplay makes mean-
ing as part of the findings.

4.9.2 Analysing the Written Material and Researshleg

The written material, divided into document groupss analysed using
similar categories as for the video/audio transsrivhat | refer to here is
the written material photocopied with the help loé participating teachers.
This material was collected over a longer periotiraé than my week-long
visit to each classroom. The written material fithie the video sequences is
part of the multimodal ensembles, together withtiges, speech and the
like, and consequently part of the analyses ofvideo material. The re-
searcher’s log was consulted during the analysegributing to my analy-
ses by providing a description of each classroassessment practice as a
whole.

4.9.3 The Reflective Process

My categories are presented in the analysis antbmés chapters that fol-
low. These categories evolved in a reflective pgecin which | went back

and forth between theoretically based structurethénresearch literature,
data and preliminary analyses (Wodak, 2004). O&erategory was taken
from a structure in the research literature, areh thub-categories evolved
from the empirical material. The choice of thearaty based structures was
affected by data and the preliminary findings. Enapirically derived cate-
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gories resulted from an aspect that caught my tedteduring the analyses,
and they were tentative at first. After a whilergoof these were merged
with similar ones or removed because they wereconsidered relevant to
the final analyses. The conceptualisations oftadl ¢ategories were refined
throughout the process. Since new categories wktedaduring the analy-
ses, | re-analysed data, paying attention as wethése new categories,
which may not have existed during the first analyén the analysis and
outcomes chapters, | present the analytical, maingoretically derived,
framework for each research question along withctitegories that emerged
during the analyses. As the reader will find, themre a large number of cate-
gories in play. | chose to keep the process op@mwocategories for as long
as possible as it affords the research process mppgrtunities to reveal
unexpected findings, patterns and relationships.

4.9.4 Finalising Analyses Into Findings

For each research objective, there are methodelbgimsiderations made in
finalising the analyses into findings. These methiogical matters are ad-
dressed for each research objective in the cornelsipg analysis and out-
comes chapters.

The main outcomes of this thesis are the constdigtburses and how
they provide affordances for students’ active ageaed learning in the
mathematics classroom. The basis for the consbiutlese discourses is the
assessment practices in the classrooms visiteegsare demonstrated in
student-teacher communication. In order to crediasss for the construal of
discourses, | performed a detailed analysis wiipeet to the first three re-
search questions. The basis for dividing up theesetresearch questions is
the three social semiotic meta-functions. Othedisgi relying on social
semiotics, for example Insulander (2010), Lindsirg2006) and Ohman-
Gullberg (2008), served as inspiration for this.

The following four analysis and outcomes chapteeseach connected to
one research question. Throughout the account aliyses and findings,
there are excerpts from video and written matekriahve chosen excerpts so
that all five classrooms are present in the thé3igre are excerpts that are
considered to include more affordances as welleageif affordances for
students’ active agency and learning in the mathiemalassrooms. | have
also chosen excerpts from different types of ctamsrsituations, for exam-
ple independent work, full class sessions and soMynaim in choosing
them is to give the reader a sense of the datdiagidgs as a whole. As a
consequence, | have not always showed the mostatygkcerpt relating to a
specific finding.

74



5 Assessment Acts in Mathematics
Classrooms: Analysis and Outcomes

In this chapter, | describe my analysis and outefoehow assessment acts
related to feedback take place in teacher-studeminwnication in the as-
sessment practices of the mathematics classroaitedi As noted earlier,
this research objective is connected to the intsgmal social-semiotic
meta-function (Halliday, 2004; Van Leeuwen, 200Bhe findings for as-
sessment acts are developed in relation to affeetafor students’ active
agency in the mathematics classroom. As mentiainethis thesis | opera-
tionalise power according to Foucault (e.g. 1983} through the notion
of agency. In this instance, agency is understodzkta capacity for students
to make choices and impose those choices on thiel.widie outcomes in
this chapter constitute a basis for determiningrthes of assessment acts in
the construed discourses.

The following classroom communication Fippi Goes to Schoderves
the illustrations of my analyses for the four as@ayand outcomes chapters:

(Earlier in the story, the teacher asked Pippi veleatn plus five is.)

Pippi, astonished and dismayed, looked at her aij $Well, if you don’t
know that yourself, you needn’t think I'm goingttl you.”

All the children stared in horror at Pippi, and teacher explained that
one couldn’t answer that way in school.

“I beg your pardon,” said Pippi contritely. “I didrknow that. | won’t do
it again.”

“No, let us hope not,” said the teacher. “And nowill tell you that seven
plus five is twelve.”

“See that!” said Pippi. “You knew it yourself. Wlaye you asking then?”

The teacher decided to act as if nothing unusueé Wwappening and went
on with her examination.

“Well now, Pippi, how much do you think eight plir is?”

[...]

The teacher decided there was no point in tryintpéeh Pippi any more
arithmetic. “Can Tommy answer this one?” she askiéd.isa has seven ap-
ples and Axel has nine apples, how many applebhelphave together?”

“Yes, you tell, Tommy,” Pippi interrupted, “and ftehe too, if Lisa gets a
stomach-ache and Axel gets more stomach-ache, wWhakes it and where
they get hold of the apples in the first placedh¢gren, 1998, p. 16 ff, trans-
lation by F. Lamborn).
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The analysis of what is taking place initially indies that the teacher com-
municatesfeed backto Pippi. The teacher explains through speech and
through her gaze, as do the other students, h@mswer questions like this
in school. Here, the affordances for Pippi’'s actagency are considered
low. At the same time, Pippi communicafesd backio the teacher about
her teaching. From Pippi's point of view, it doest seem to be relevant to
pose a question whose answer is already known.i Rlpp takes active
agency in the mathematics classroom in this instamith respect to the
teaching. Thisfeed backis not acknowledged by the teacher. When the
teacher continues by asking Pippi how much she&shéight plus four is, it
may be a case of the teacher allowingfé®d baclkandfeed forward This
means that the teacher poses questions to Pigpdar to gain information
about Pippi’'s demonstrated mathematics knowings Tifiormation can be
used by the teacher in different ways. She can aamuatefeed backto
Pippi about her demonstrated knowingeed forwardregarding her contin-
ued learning. The teacher can also use Pippi’'s dstraied knowing afeed
forward for subsequent teaching. This interpretation seemse reliable
when earlier events in the sequence are consideteste the teacher says
“suppose we test you a little and see what you Rnéw the end of this
excerpt, there is another act where Pippi takeéseaaggency and communi-
catesfeed baclwith respect to the teaching when she tries tauthelmore
reality in the mathematics task. It is also quleacthat Pippdisapprovef
the unrealistic question posed by the teacher.

In this chapter, the assessment acts present iR excerpt will be
considered and also supplemented with acts thatgemieduring the analy-
sis. All categories connected to the findings a§ tthapter are written in
italics. Similarly, as in Tunstall and Gipps’'s (B)&ypology, it should be
remembered that | see the categories as beingcamtmuum rather than
categorical, so there are overlaps and the use@ftypes together in the
analysis.

5.1 Analytical Framework for Assessment Acts

The categories used in this chapter cover variondskof assessment acts
that take place. The original categories by Hattid Timperley (2007) have
been expanded by bringing in the notion of ageh@lso operationalised
Hattie and Timperley’'s own argument about assess@es in the class-
room with respect not only to the student’s perfange but also to feedback
regarding the teacher’s teaching in relation taetts’ learning (see also
Hattie, 2009).

In accordance with Hattie and Timperley (2007)ividk assessment acts
related to feedback into three typé=ed backfeed forwardandfeed up As
with Hattie’'s and Timperley’s concepts, there idifference between feed-
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back (as one word) arfded backas two words and, in this chapter, in ital-
ics). Feedback encompasses three assessmenteadtdackfeed forward
andfeed up The assessment acts as they are used in thig atedlefined

below:

feed back

feed forward

Any assessment act that is directed at what hgseinagl, for
example, the student’s earlier and/or current perémces in
the mathematics classroom. Tleed backcan be communi-
cated to the student by the teacher and/or theestutf it is
the student who does this, it is a matteself-assessmenit
can also be the student who communicéées backio the
teacher about previous or current teaching antetedacher
capturing students’ demonstrated meaning makindgeead
backto her/his teaching.

The student can ask féeed backrom the teacher, for ex-

ample, whether a suggested solution can be regasiguo-
ductive or not® The teacher can provide féeed backvhen
s/he invites the student to answer questions dimvitis view
of the teaching in relation to her/his own meammaking and
learning. Allowing forfeed backis also at hand when the
teacher lets the student makeedf-assessmemr when the
teacher allows for her/his own giving fefed backo the stu-
dent.
Any assessment expression that is directed atutueef A
guestion directed forward as a “reaction” to sonmgththe
students communicates belongs here.f€bhd forwardcan be
communicated to the student. The teacher or studeates”
what the student could/should do/learn. Témed forwardcan
also be communicated to the teacher. The studdetson-
strated meaning making can be counted by the teaslfieed
forward to the teacher. In this case, it is clear thatttiaeher
uses the student’s actions and demonstrated (fa&kowing
as a basis for continued teaching.

The student can ask féeed forwardfrom the teacher, for
example, how to go about solving a problem. Thehteacan
provide forfeed forwardwhen s/he invites the student to give
her/his view of the teaching, which is then feedivird for
the teacher’s teaching.

% |nspiration from personal communication with GNortvedt, summer 2009.
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feed up Any assessment expression that relates the studemen-
strated knowing or teacher’s teaching to explioilg/criteria
that should/could have been reached and/or are tedrhed
in the future. If the reference is vague, for exmnpeferring
to mathematics content that the class is workingitois not
counted ageed upin this study.

5.2 Feed Back, Feed Forward and Feed Up in
Mathematics Classrooms

In the following section, | describe different kindf assessment acts and at
the same time consider affordances for students/eaagency in mathemat-
ics classrooms. | also consider examples of dinstitutional trace® judged

to be present. As mentioned, the assessment &tmarbasis for the con-
strual of discourses (Chapter 8), and the instifsti traces are examined in
relation to the discourses.

5.2.1 Evaluative Feed Back

Drawing on Hargreaves et al. (2000) as well as &linend Gipps (1996), |
call the first group of assessment acts evalud¢ied backHere, the teacher
evaluates the student's demonstrated performamcésrms of “good” or
“bad”. The assessment acts that belong hereeavarding punishing ap-
proval anddisapproval

In this studyfeed baclkasrewardingor punishingwas not clearly present,
that is, there were no instances where studentsleaeyrewarded for ex-
ample, with golden stars for their performanceghi@ mathematics class-
room. Nor is there any communication where studeargslearlypunished

Feed backasapprovalfrom teacher to student is considered to be ptesen
in the material. Typical communication in the di&gavhen a student de-
scribes her/his solving a task and the teacher ‘$dyd”. Because of the
raised voice frequency, | determined that the teachn communicate that
s/he is pleased with what the student communic#&éser examples are
when the teacher says things like “Great” or “Ekdas a single word or in
sentence. Smiling, nodding and looking are waysdmmunicate and/or
emphasisapproval It should be noted that, in this study, ascribésgess-
ment acts to single utterances, communicated itimmdal ensembles, is an
interpretative act. Not only is the current utt@@aken into consideration
here, but also what happened in the communicatimr o this and what

% The notion of institutional traces is inspiredXgrén (in press), who writes about the voice
of the institution.
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takes place afterwards (Van Leeuwen, 2005; Seladdéfress, 2010).
Moreover, as noted in the Methodology, | discusbedanalyses with two
researcher friends as well as with the relevamtiea

In the analysis, | considerdeed baclasapprovalfrom teacher to student
to also be present in the written material. Theheacan write “Good” or
“Well done” beside the student’s work. An examplemre elaborate writ-
tenfeed backasapprovalis when Anna (T) makes an entry in a home com-
munication book (a book where the student can vatdes for the week and
assessments of the work for the week) to Angelygéxcerpt 3).

[Anna (T):] This week, you were really good when we solved the math problems about how
much everyone should pay for the party.®’

[Angelica (S):] Thank you, Anna. Really, thanks.
Excerpt 3. Teacher-student communication from thttem material.

In analysing this excerpt in relation to affordasmder students’ active
agency, | considered it to show how the teachenalmakes on the role as
the one who evaluates, in this case, in terms obdd. Angelica (S) re-
sponds to thispprovalwith gratitude, as the one who is being assessed.

In the following excerpt, instances f#fed backas disapprovalare con-
sidered to be present. The students are workinthen own, and their as-
signment is to organise the results of a survey tagried out in class. The
results of the survey are written by Cecilia (T)tba whiteboard. Cecilia (T)
instructs the students to turn their results int@argking list and then into a
diagram of their choice. Cecilia (T) walks aroundhe classroonghecking
(addressed below) the students’ work. She pasd$les(§) and is on her way
to next student when Cilla (S) calls for her aftamt{excerpt 4). This is the
first excerpt from the video material in this chaptand | have chosen to
include an extensive portion in order to give thader more information
about the situation. In the rest of the chaptes, ékcerpts will be summa-
rised in part. The original excerpt in Swedismig\ppendix C.

57 Original excerpt in Swedish:

Anna (T): Den hér veckan var du verkligen duktig vidéste problemen med hur mycket var
och en skulle betala till festen.

Angelica (S): Tack Anna. Verkligen tack.
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Time | Speech Gestures Body and Gaze
12:38 Cilla (S) is sitting at her | Cilla (S) looks at Ce-
desk. cilia (T).
Cecilia (T) is standing | Cecilia (T): Looks at
behind Cilla (S). Cilla’s (S) work.
12:40 T turns to other student.
12:41 | Cilla (S): Cecilia, can | do | Cil's hand on notebook. Cil looks at notebook, at T.
like this? T turns back to Cil.
T looks at Cil's work.
12:43 | Cecilia (T): Well, have you T's mouth downturned and
ranked them then? forehead wrinkled.
12:44 | T: Have you written them T looks at Cil and Cil's
in order now? (low) work.
12:46 | Cil: So | do like this. Cil looks at notebook.
Cil points at notebook.
12:47 | T: You don't need to copy, T’s mouth downturned and
because that's already on | Cil stops pointing. forehead wrinkled.
the board. You should T looks at whiteboard.
write them in order (low)! T looks at Cil.
Cil looks at T.
12:53 | T: Then it will be easier to T's mouth downturned.
read. Cil looks at | T looks at
T Cil and Cil's
work
12:54 | Cil: Mm Cil looks at notebook.
12:56 | T: Sort them
in order! Then | would T turns to other student.
do it Cil looks at whiteboard.
like this. Do you want a Turns back. Leans over
hint (high)? Cil's desk.
12:59 | Cil: Mm
13:00 Cil's pencil in hand on | Cil looks at notebook.
notebook.
13:01 | T: 1 would take T looks at notebook.
this one with many, | would | T points at word in
move that notebook,
further down. moves finger to bottom
of page.
13:05 | Cil: But [inaudible] it Cil looks at whiteboard.

is

Cil points at whiteboard.
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13:08 T looks at whiteboard.
T: But you don't have to

use my
order (harrow). Cil stops pointing.

13:10 | T: Move Cil looks back
that further down as well. | T points at whiteboard and forthat | T looks
So itis in order (narrow). at notebook. notebook at notebook
Order, one, two, three or | T points from top to | and and Cil.
ten, nine, eight, so they are | bottom with hand. whiteboard.

in order (narrow),
T stops pointing.

13:18 | Cil: Yes Cil looks at T.

13:19 | Cil: Can | not write in your | Cil points at whiteboard. | Cil looks at T looks

order? whiteboard. | at Cil.
Stops
13:21 | T: If you copy T: forehead wrinkled.
that, you haven't ranked | T points at whiteboard T looks at whiteboard.
them, then you haven't | Stops Stands up. Looks at Cil.
followed the instructions Cil looks at T.
(narrow)!

Excerpt 4. Transcript from video material. Origitr@nscript in Swedish is in Ap-
pendix C. “Low” refers to voice at a low frequentlyigh” refers to voice at a high
frequency, and “narrow” refers to voice with restied air flow (creaky). “T” is short
for Cecilia (T), and “Cil" is short for Cilla (S).

In excerpt 4, when, after 12 minutes and 41 secohdse lesson has gone
by (12:41), Cilla (S) asks whether she can writerdain way, she is consid-
ered to ask fofeed baclkand/orfeed forwardon her work. She is considered
here to take active agency in her learning of nmatitees through this as-
sessment act. Cecilia (T) looks (at approximately42) at Cilla’'s work,
providingfor feed forwardHer face looks serious (12:43), which is commu-
nicated with her mouth and forehead, and she asles(S) whether she has
ranked the items (that is, put the items in ordmoeding to the voting re-
sults). Cecilia (T) asks again (12:44), this timighva lower voice. It is clear
from the communication between Cecilia (T) anda{$) that Cilla (S) has
written the items in the same order as they aréemrion the whiteboard.
Based on voice (low and narrow) and facial expogséivrinkled forehead),

| considered Cecilia (T) to communicafeed backas disapproval to
Cilla (S). Cilla (S) does not follow Cecilia’s (T¢ed forward(or the initial
instructions) that she should rank the items. Adtevhile, at 13:19, she asks
“Can | not write in your order?” Cecilia (T) makegear, communicating
feed baclasdisapproval through her speech, voice, gestures and facial ex
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pressionthat Cilla (S) has not followed the instructionsergl, | considered
Cecilia (T) to take the role as the one who evaliatilla’'s (S) perform-
ances, in this case, in terms of “bad”. The affacds for Cilla’s (S) active
agency are considered to be low. However, Cillad&s not give up. She
really wants to know how to go about the task dmlasks again (at 13:19),
which is followed bydisapprovalfrom Cecilia (T) at 13:21. Cilla (S) then
stops asking; she takes passive agency.

| also looked for instances of students commumgdieed backas ap-
proval or disapproval In the following account, | considered Enzo (8) t
communicatdeed forwardas disapprovalto the teachetErika (T), in rela-
tion to his meaning making and potential learnifige students are working
on a task, 376 — 149 =, where they are presentiédfiwe different solutions
for the same task (excerpt 5).

1. 370-150=220 2. 380-150=230 3. 300-100=200
220+6-1=225 230-4+1=227 200-30-3=167
4. 300-100=200 5. 376-100=276-40=236-9=227
70-40=30
6-9=3

200+30+3=233

Excerpt 5. Transcript from written material. Assigent presented to students. Five
different solutions for one task. Which one is ect®?

They are told in groups to find the one solutioattts correct and also to
find out what is wrong with the other four. Enzq (8orks with two other
students. Something that absorbs them is thatdheat answer, 227, is to
be found in two of the solutions, 2 and 5. Destliie, one of them is re-
garded as mathematically correct. Erika (T) visiits group and asks them
which solution they decided is correct. Enzo (Shisoat solutions 2 and 5.
Erika (T), looking at the students and their wahen asks what is wrong
with solution 1 (excerpt 6).

Time | Speech Gestures Body and Gaze

2751

Enzo (S): | don't know! Is it
supposed to be twenty-
seven (narrow)? %

Enzo (S) points at num-
bers at top of page.
Stops pointing.

Enzo (S) looks at work-
sheet, mouth downturned,
forehead wrinkled. Looks
at Erika (T).

% Original transcript of speech in Swedish:
Enzo (S): Jag vet inte! Ska det bli tjugosju?
Erika (T): Ska det det? Det &r ni som hade bestilk& som skulle vara ratt.
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27:56 | Erika (T): Is it (high)? Erika (T): Gesture to-
You are the ones who wards worksheet. Stops. | Enzo (S) looks at work-
decided what was sup- sheet.
posed to be correct. Points at worksheet.

Excerpt 6. Transcript from video material. “Narrovefers to voice with a restricted
air flow (creaky) and “high” refers to voice at igh frequency.

When Enzo (S) answers “l don’t know! Is it supposedbe twenty-seven?”
with his mouth downturned and in a narrow voicesidetermined in the
analysis that he is communicating some kind of aiigort. The fact that
there are two solutions with the correct answet, dnly one of them is
mathematically correct in terms of the solutiometl, seems to decrease his
sense of meaning making. Less than a minute latesays the following
(excerpt 7) while Erika (T) stands in front of dasatching the students.

Time | Speech Gestures Body and Gaze

28:40 | Enzo (S): It was bad that it Enzo (S) looks down,
doesn't (forehead wrinkled).
make sense (narrow)! *° Enzo (S) points at num-

bers at top of page.
Stops pointing.

Excerpt 7. Transcript from video material. “Narrow&fers to voice with a restricted
air flow (creaky).

In the analysis, | considered Enzo (S) to commuaiteed backas disap-
proval about the teaching. Erika (T) acknowledges histfation and active
agency adeed backwhen she begins a whole session in which they will
discuss the task and solutions (“Hey, let's tallowtbthis now, otherwise
Enzo will go mad if it's not sorted out’ giggles and smiles, looking at
Enzo (S) and the rest of the class).

5.2.2 Descriptive Feed Back

This heading refers to the second (of two) feedlsiktegies described by
Hargreaves et al. (2000; see also Tunstall & Gip86; Askew & Lodge,
2000). A descriptive assessment act is when trehéear student describes
the student’s demonstrated learning instead ofyagplvalues in terms of
“good” or “bad” to performances. Here, the tonaésitral; in this study, it is

% Original transcript of speech in Swedish: Detddligt att det inte stammer!
® Original transcript of speech in Swedish: Horwiigér s& att vi pratar om det har nu, for
annars blir Enzo tokig pa att det inte blir utrett.
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aboutrecognising(inspiration from Kress, 2009, who writes abousess-
ment as recognition; see also Selander & Kress))26dagreeingto stu-
dents’ demonstrated knowing ogcognisingan answer as mathematically
incorrect flisagreeing) It can also beecognisingin relation to how sure a
student is about a certain mathematics concepthether a studerdgrees
or disagreeswith the relevance of the teaching in terms of nmegumaking
and learning.

One way for the teachers in this study to commuaeifsed baclkasrec-
ognising is to rephrase or acknowledge what a student sagut an
evaluative voice. In a lesson where the studemtssisting on the floor in a
circle, Diana (T)recogniseghe students’ answers when she rephrases what
the students say. In one part of the sequence,nfeeyion different devices
to measure length. All the students are activeesgr to suggest answers to
the questions. They are considered to take actigacy. Daniel (S) calls for
attention with a raised hand. When he gets to ang®@&na (T) is looking
at him), he suggests a device (excerpt 8).

Time | Speech Gestures Body and Gaze

17:03 | Daniel (S): Well, that kind Daniel (S) looks at T,
of laser thing, if you press | Daniel (S) presses one | atdoor, atT.

on the laser towards the | finger and points at a

71

door. door.

17:08 | Diana (T): Mm

17:09 | Dan: Then, well, there is a
measurer here, how far it | Dan points at imaginary
is. tool in his hand.

17:14 | T: Then you can find out
the distance and

measure without measur- Diana (T): Shows dis-
ing by hand. tance between hands.

Excerpt 8. Transcript from video material. “Dan’sisort for Daniel (S), and “T” is
short for Diana (T).

At 17:03, Daniel describes a measurement deviceguspeech (“a laser
thing, if you press on the laser towards the doarig gestures (presses one
finger and points at door). When Diana (T) answatsl7:14, her voice is
considered to be neutral, since it is not narr@w or high. Her body and

L Original transcript of speech in Swedish:

Daniel (S): Jo, en san dar lasergrej. Om man trypkeen laser pa dorren. DA star det en
maétare har hur l1angt det ar.

Diana (T): Mm

Daniel (S): D4 star det en matare har hur langtidet

Diana (T): D& kan man ta reda pa avstandet och atéteatt g& och mata sjalv.
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facial expressions are similarly considered to batmal. She expands on
Daniel's (S) answer (“Then you can find out thetalise and measure with-
out measuring by hand”, showing a distance betwerhands). Based on
this, | considered her to be communicating the riletsee feed backhat she
recogniseghe answer as an accurate answer. There is noideoed to be
any added emphasis in terms of “good” or “bad”.etaduring the same
sequence, Diana (T) discusses different ways tbdut the length of a room
in a picture in the textbook. Here too, the stugdrdve many suggestions
and in the analysis | considered them to take adiyency. This also goes
for Denise (S), who has her hand raised. After dewkhe gets to answer.
Denise (S) then asks if she can use the unit squenes; in doing so, she is
considered to be asking féeed backand/orfeed forward Diana (T) tells
Denise (S) to explain what a square metre is. g8} tries to explain but
seems unsure of this. Diana (T) looks at her amduwages her to demon-
strate how she went about finding the length ofrtimm in the picture and,
accordingly, is considered to bring in affordandes Denise’s (S) active
agency in the discussion. Denise (S) then shoveswith her fingers (ex-
cerpt 9).

Time | Speech Gestures Body and Gaze

22:27 | Denise (S): | measured Denise (S) looks at text-
approximately. Denise (S): book.
Like this.” Measures in textbook

with a distance between

two fingers. Stops. Den looks at Diana (T).
22:33 | Diana (T): You took your
fingers and then you
measured [Den: Yes] Diana (T) shows same | Diana (T) looks at Den’s
approximately? distance with fingers. | textbook.
Stops.

"2 Original transcript of speech in Swedish:

Denise (S): Jag métte ungefar, sé har.

Diana (T): Du tog fingrarna och sa matte du [Denisg ungefar?

T: Matte du langden da? Hur langt det &r fran diéggen anda bort till den vaggen.

Den: Mm

T: FOr nar du séager kvadratmeter, det &r nar mber fgn hel yta. [Den: Ja.]Hela golvet till
exempel.

Den: Men man kan val anda goéra s har?
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22:35 | T: Did you measure the | T “draws” a length with | T looks at Den.

length(!) then? hand in the air.

T points at

Den'’s textbook. Den looks at textbook.
How far it is from this wall | T points at picture. T looks at textbook.

all the way to that wall?
T looks at Den.

22:41 | Den: Mm Den looks at T.

22:42 | T: Because when you say
square metres, that's when | Shows surface in air
you fill a whole surface. | with flat hands.

[Den: Yes] The whole floor T looks at floor, at Den.
for example. Den looks at textbook.
22:47 | Den: But you can still Den looks at textbook.
do like this? Den measures length | T looks at textbook.
with fingers on picture. Den looks at T.

Excerpt 9. Transcript from video material. (!) iodies a specific word is empha-
sised. “Den” is short for Denise (S), and “T” iostfor Diana (T).

In the analysis, | considered this to be Dianar@@ognisingDenise’s (S)
answer (22:33) through speech and by repeatingatitisher fingers as an
input in the discussion. In the following commurtion, it is determined, as
Diana (T) makes clear, that what Denise (S) hassured is length (22:33).
When sherecognisesat 22:42, that square metres would not be aldaita
unit for this (“Because when you say square metiest;s when you fill a
whole surface” — showing surface with two flat hejydhedisagrees This
is analysed asecognisingdisagreeingbecause Diana (T) is asking and de-
scribing without any evaluation — the term is usedording to Hargreaves
et al. (2000) — in terms of “good” or “bad”. Aftéhnis, at 22:47, Denise (S)
also takes active agency when she asks whethemétitod of using her
fingers was appropriate, whichriscognisedas appropriate by Diana (T).

Another excerpt is aelf-assessmefrm, where Cilla (S), probably after
instructions from Cecilia (T), has marked what @egiof confidence she
feels about angles with an “X” (excerpt 10):
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| feel:
When | am supposed to:" Certain Quite certain | Uncertain

decide whether an angle is right, acute, or obtuse X

tell which one of two angles is the smaller one X

tell which angle in a figure is biggest X

Excerpt 10. Transcript from written material. Sefisessment form.

This particularself-assessmeiféxcerpt 10) is considered to becognising
since it is not about valuing her own performarfioegxample, as “good” or
“bad” but aboutrecognisingher degree of confidence. Here, Cilla (S) is in-
vited by Cecilia (T) to take active agency in tissessment through tiself-
assessment

5.2.3 Feed Back as Interest and Engagement

The assessment acts presented in this section adalition to the categories
identified in the research literature on feedbagll alassroom assessment,
although there are connections with the co-consweideedback discourse
proposed by Askew and Lodge (2000). These assessoes) which were
identified during my analysis, aiaterestandengagemenand their oppo-
sites, disinterest and disengagement As in the case withrecognis-
ing/agreeing with interestandengagementhere is also an absence of valu-
ing a student’s performance in terms of “good” bad”. Instead, it is about
communicatingnterestand/orengagemenin the mathematics communica-
tion.

Before excerpt 11, Belinda (S) has provided a &wiuthat can be re-
garded as incorrect on a task in a diagnostic Td®t.task is: “In a jar there
were forty pieces of candy. Ida ate one eightthefit. Linda then ate a fifth
of the ones that were left. Which of the girls tite most candy?" On her
paper, Belinda (S) has written the number 8 ancutids a circle divided in
eight parts. One part is coloured. The numben&igen beside it and under
this is another circle. This circle is divided irfige parts, and one is col-
oured. Under this the answer “Linda ate the moss”written. In the first

3 Original excerpt in Swedish:
Kanner jag mig
Nar jag ska Saker  Ganska saker  Osaker
avgodra om en vinkel &r réat, spetsig eller trubbig
sédga vilken av tva vinklar som &r minst
saga vilken vinkel i en figur som ar storst
" Original excerpt in Swedish:
I en burk 1&g det fyrtio karameller. Ida at upp&tondel av dem. Linda &t sedan upp en fem-
tedel av dem som var kvar. Vem av flickorna at omst karameller?
S Original excerpt in Swedish:
Linda &t mest.

87



communication on this task, Britta (T) provides feed forwardwhen she
checks(described belowBelinda’s (S) reasoning. In excerpt 11, Belinda
explains how she got the answer (Britta (T) is logkat Belinda (S) and her
notebook).

Time Speech Gestures Body and Gaze
1:05:19 | Belinda (S): But | just Belinda (S) looks at note-
meant (giggles) that is was book.
eighths and fifths.”® Belinda (S) points at
circles in notebook.
1:05:23 | Britta (T): Yes! Britta (T) points at both
Very good. answers in notebook.
1:05:24 | T: If you would (high) | T points at task in text- | T looks at Bel looks
[silence] ehm, find out how | book. textbook. down.

many pieces of candy
each of them ate (high).

1:05:30 | Bel: Yes

1:05:31 | T: Can | ask you to do
that? (high). Then give an
explanation and tell me
how you think.

Excerpt 11. Transcript from video material. “Higtgfers to voice at a “high” fre-
qguency. “Bel” is short for Belinda (S), and “T” siort for Britta (T).

Based on earlier episodes in this sequence asawdelinda’s statement at
1:05:19, | considered it clear that the correctaqthat Linda ate most of
the candy) is given on insufficient grounds. Bedii®) has found, through
the pictures, that one fifth is bigger than onehemnd hence, the answer is
Linda. At 1:05:23, Britta (T) communicateapproval (see 5.2.1) of
Belinda’s (S) explanation of how she came up wite answer. She then
(1:05:24) communicates to Belinda (S) tleed forwardto find out how
many pieces of candy each child ate. When Britjad@mmunicatedeed
backandfeed forwardto Belinda (S), mainly through her voice (high) and
speech, she is considered to communig#trestand engagemenf‘lf you
could (high) (silence), ehm, find out how many pieof candy each of them
ate (high). Can | ask you to do that? (high)”. Bed& (S) is considered here
as being invited to take active agency since slasked and not ordered. |

"8 Original transcript of speech in Swedish:

Belinda (S): Men jag menade bara att det var atlandeh femtedelar.

Britta (T): Ja! Jattebra.

T Om du skulle ta reda pa hur manga karamelleoghren av dem at.

Bel: Ja.

T: Far jag be dig att gora det? Och redovisa olehasan for mig hur du tanker.
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have also considered Britta (T), through her comoatadinterest to posi-
tion her and the student on quite equal terms éndibcussion. It should be
noted here that this particular analysis, likeaakhlyses in this study, is based
on the assessment practice as a whole, as captuadidthe data from this
particular classroom. The analysis is that theesttich this case is sincerely
asked about finding the number of pieces of caMtyreover; this is an ex-
ample of an institutional trace being present, esiith@ textbook in use at this
school also includes diagnostic tests. What isrcleawvever, is that a student
might arrive at the correct answer on this task,vlithout valid reasoning.
Britta (T) captures this, but in another classrqomsituation) this might not
have been the case.

We now return to the lesson described earlier iati&e 5.2.1, where
Erika (T) has given the students five solutionsne task. One is correct and
the other four are wrong in different ways. Erika @llows for feed back
andfeed forward.She stands silently somewhere in the classroonthivey
and listening to the students as they work. Thisissidered to be Erika (T)
communicatinginterestin her students’ work since, in the subsequent se-
qguence, she uses the information gainedead forwardfor her teaching
when they have a whole-class discussion aboutassie tt should be noted
that a teacher standing silently watching studesatking may also commu-
nicate control of their behaviour (see Foucaul)30Based on the overall
assessment practice in this classroom, especiatipgithis lesson, this act
is regarded as Erika (T) communicatimgerestin their mathematics com-
munication. The students are not explicitly invitedake active agency, but
their accomplishments are used as valuable inpuEri&a’s (T) planning of
teaching, which is also made clear to the studémiglicitly, the feed back
communicated is amterestin all the students’ contributions. Hence, the
students are implicitly invited to take active aggin the mathematics class-
room.

Later on in the lesson, Enzo (S), who earlier comeateddisapproval
of the teaching, changes Heed backio the teaching. Erika (T) tells him
that she does not understand why he is so angdyafer this thdeed back
changes. While Erika (T) and several of the stugleligcuss the different
solutions, Enzo (S) sits silently, looking downjtimg on the worksheet. He
does not pay any attention to what is taking pladde communication be-
tween Erika (T) and the class. In the analysis thiconsidered to bieed
backasdisinterestin the teachingThis may also beelf-assessmerit could
be the case that he has given up since he did ake sense of parts of the
lesson. Here, Enzo (S) is considered to take pasgjency in the mathemat-
ics classroom. At the same time, it is possiblednsider this as Enzo (S)
(with active agency) taking part in a differentatiarse than Erika (T) and
the other students; he communicates resistancedbtin1993, 2002).

In the last excerpt of this section, Ali (S) is smered to communicate
interestandengagemento the teaching in relation to his meaning making
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and learning. In this class, they have worked inspan patterns. The lesson
is almost finished and they have discussed the gigt of the task, square
patterns, as a whole class. Ali (S) has worked Witlgelica (S) and has had
his hand up for a long time. He now raises his Haiger and higher in the
air, as does Angelica (S), until Anna (T) lets tapeak (looking at Ali (S)).
What he addresses is the next part of the taslchadoncerns another type
of pattern (excerpts 12 and 13).

[ I | I

Excerpt 12. Transcript from written material. Fittstee figures in pattern.

Time Speech Gestures Body and Gaze

55:02 Ali (S): Those other fig- Ali looks at his paper.
ures, the ones that look | Ali points at his paper. Stands up.
like this.”” Ali looks at front. Smiles.

Ali  shows “pyramid

55:06 Anna (T): Yes. figures” with his hands. Anna nods.

55:07 Ali: Well, we thought that Ali looks at his paper,
[items] B and C. It says the | Ali points at the text- atT.
fifteenth figure. Or, | | book.

mean, the tenth.

55:16 Ali: It's just... Do you | Ali draws a figure in the
remember the eighth | air,
figure!? Then you just add | draws a layer in the air.

a layer.
55:21 T: Do you know what, Ali. | T moves a little closer to
thought that we would talk Ali.
about this the next ses-
sion.

7 Original transcript of speech in Swedish:

Ali (S): De andra figurerna, de som ser ut sa har.

Anna (T): Ja.

Ali: Ja. Vi tankte att, B och C. Det stod femtondgifen. Eller, vad heter det, tionde.

Ali: Det ar bara. Kommer du ihag den attonde figu®a lagger man till ett lager.

T: Vet du vad Ali. Jag har tankt att vi ska prama det har nasta gang.

T: DA borjar vi dar i stallet, sa blir det inte s§cket varje gang. Sa kom ihdg det, men det
gor du val.

Ali: Ja.

90



55:25 T: Then we'll start with Ali sits down. Looks down.
that. Then it won't be too Stops smiling.

much at a time. So keep
that thought. But | imagine
you will.

55: 30 Ali: Yes.

Excerpt 13. Transcript from video material. “T"skort for Anna (T), and “Ali” is
short for Ali (S).

Ali (S) and Angelica (S) are eager to describe lbey have solved the
number of squares in the patterns (hands raised flang time). In the
analysis, | considered them as wanting to take@etijency in the classroom
discussion of this next pattern. This is commumidalby Ali (S) at 55:02,
and hisfeed backasinterestis communicated by his standing up and his
smile. This can be considerasglf-assessmentt can (also) be considered
feed backo the teacher in relation to the meaning makingeexenced. In
this particular sequence, Anna (T) interrupts h§8:21) and tells him and
Angelica (S) that this will be the theme for thexinkesson. She also tells
Ali (S) to keep that thought. During the lessoraashole, Anna (T) is con-
sidered to be communicatingterestin the students’ mathematics commu-
nication, and there seems to be a connection tsttlientsengagemenrand
interestas well as to their active agency. Here too, aP%5! considered
Anna (T) as communicatingnterest in Ali's (S) mathematics reasoning.
Despite this, Ali (S) is “deflated” (at 55:25, whee sits down, looks down
and stops smiling) when he realises that he hagity which is considered
to communicate that he truly wagerestedn the problem and his and An-
gelica’s solution. Another institutional trace isepent here in the form of
frames, namely, time slots for lessons (see Foyca003), which are su-
perordinate to the teaching and learning, includiagessment acts, as is the
case here.

5.2.4 Three Kinds of Feed Forward

Three assessment acts largely concerning the fatot® of the students
and/or teacher emerged at an early stage of mysisallhey arehecking
guidingandchallenging

Checkingis brought into the framework since | have incllidssessment
acts when the teacher or student allow or askdied bacland/orfeed for-
ward in the assessment acts analysed. The teacherfuatiiksr questions,
checks in order to communicate more detailisdd backand/orfeed for-
wardto the student. It can also involve the teachewalig for feed forward
for the subsequent teaching. Furthermore, the stuga be the one who is
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checking During one lesson, the class is sitting on toerfland Diana (T)
has changed from a sitting to a standing positiothb whiteboard. They are
discussing ways to write lengths. Before excerptidna (T) has written
“1100 cm” on the whiteboard and Diana (T) asks hoany metres that is.
Daniel (S) and some other students seem to caftarenit “cm” as metres
instead, since they start talking about kilomet2gna (T) makes it clear
that the unit on the board is centimetres and reites. Daniel starts talking
about the task (excerpt 14).

Time Speech Gestures Body and Gaze
15:44 Daniel (S): Then it is just to Daniel (S) looks at Diana (T).
take one hundred centi...”® Diana (T) looks at Gx.
15:46 Gx: Then it is just eleven
metres. Diana (T) points at Gx.
15:48 Diana (T): It's eleven (!) T looks at class.
metres long.
15:51 Dan: Aha. T turns to the whiteboard.
15:53 Dan: If it had been metres, T looks at whiteboard,
then it
would be... at Dan.
15:55 T: Then (!) it would have | T points at Dan. Stops.
been different. Correct.
You must
always know what unititis | T points at “cm” on | T looks at whiteboard,
from the whiteboard.
beginning. at class.

Excerpt 14. Transcript from video material. (!) icates a specific word being em-
phasised. Gx refers to an unspecified studentisscl‘T” is short for Diana (T), and
“Dan” is short for Daniel (S).

My analysis of this part of the sequence is than@i(T), by posing the
guestion about how many metres 1100 centimetreis @llowing forfeed
back and/or forfeed forwarg she ischecking At 15:53, Danielchecks
whether his reasoning could be correct given otl®umstances, and he
then asks fofeed bacland/orfeed forward My analysis is that this is a way

"8 Original transcript of speech in Swedish:

Daniel (S): D& &r det ju bara att ta ett tusenueitia centi...

Gx: D& ar det ju bara elva meter.

Diana (T): Elva (!) meter langt blir det har.

Dan: Aha.

Dan: Om det skulle statt meter da skulle det vara...

T: Da (!) hade det varit annorlunda. Helt rikti§& man maste alltid veta vilken enhet det ar
fran borjan.
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for the student, in this case Daniel (S), to takiva agency in the assess-
ment acts, not just to wait for an assessmentki piace What he gets from
Diana (T) is bothfeed backandfeed forward First Diana (T) through ges-
ture (pointing) and voice and speech (at 15:55¢1T() it would have been
different. Correct.”), communicatdsed backandrecognisesandapproves
of Daniel’'s (S) question. In the last sentence, etimmunicateseed for-
ward to Daniel (S) and the rest of the class aboutiiyrtance of being
aware of what the unit is. Thised forwardto Daniel (S) and his classmates
illustrates a second categoryfeéd forward namelyguiding

In an excerpt (15) from the written material whehave considereduid-
ing to be present, Cecilia (T) has had the studentsadztiest on numbers and
shapes. In one task, called “A”, the students akedto draw an axis that
shows the numbers 0, 5 and 15. They are also egpéatdraw arrows to
indicate the numbers 2, 0 and 13.
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Excerpt 15 (from written materFé) Part of Cilla’s (S) paper.
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Excerpt 16 gives Cilla’s (S) solution in close-up.
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Excerpt 16 (from written materlal) C|IIa s (S) gtbn. Wntlng for other tasks has
been removed.

Cecilia (T) has marked this solution as being adfrevith an “R” (excerpt
15), which can be considered to fleed backasrecognising Additionally,
she has written thieed forwardasguiding “Use the squares [on the paper]
to make it easier to make a number axis” refertin@illa (S) not using the
squares (excerpt 16). This could be seen as adtutiestal trace. In Sweden,
it seems to be an institutional fact — institutibfa&t being used according to
Searle (1997) — that in mathematics, students@gpased to use graph pa-

" Translation into English: Use the squares to nieg&asier to make a number axis
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per and notebooks, with squares. The point of tlsgsmares is to serve as
guidelines for students when they draw lines ardilte. If the institutional
fact were instead that blank paper and noteboaksused in mathematics,
this would have affected whéted forwardthe teacher could communicate
to the student. Another aspect relating institidldraces in terms of this test
concerns the test itself. On the test paper, wisigfart of the textbook mate-
rial, it is written that students can get one pdorteach correct answer on
the first page of the paper. On the second pagfeedest, students can get 1-
3 points for each answer. Thus, here, an assessménplied where the
feed backto the student after the test could consist of hoany points out
of a total number Cilla (S) receives in this caBeis is what is represented
in the institutional trace of the test paper. Hoerevas shown, this is not
what has taken place. Cecilia’s (T) writing on &8l(S) answer sheet con-
tains no points at all. The solutions that are wred correct are marked
“R” and the ones that are considered incorrectnaaeked with a symbol.
Cecilia (T) has written comments here and thereyetimmesfeed forward
regarding an incorrect answer and sometifees backabout demonstrated
knowing.

The third category in this section relatedféed forwardis challenging
Hattie (2009) emphasises the positive effects tisdents’ learning resulting
from challenges(see also Lee, 2006). During one sequence, EFikads
given the students an assignment to create tasissiwers in the key. Dur-
ing the instructions, she uses the first item ag»xample for the class. The
answer is 1325, and they are expected to consirtatk that includes addi-
tion. A boy suggests 1300 + 25. Erika then asksérehis is ahallenging
task. It is clear that what she means is thatfHese students, this is not a
challengeand she stresses that they should tghtalengethemselves while
working on these tasks. It could be said that simengunicate$eed forward
as challengingto the boy and the rest of the class. The studesws the
possibility of affecting the tasks they construatd there is room for their
active agency. At the same time, there are lingiggrding what choices they
can make since they clearly are expected to coatbengingtasks. That is,
the affordances for the students’ active agencyeleged to affordances for
their learning of mathematics.

In another sequence, Ali (S) communicdiesd forwardto Anna (T) re-
garding her teaching. The situation has Ali (S) #@#welica (S) working
together doingyroup work. They are solving tasks on geometrical pager
Anna approaches Angelica’s (S) and Ali’'s (S) demskd stops there, stand-
ing. Ali (S) asks whether she can understand hiesnon the paper and, in
doing so, he asks fdeed backhe ischecking Anna (T) says that it is easy
to see which solution goes with which itefegd back She then suggests
that they write down the answers to task 2 on tiweroside of the paper
(feed forwardthroughguiding). Ali's (S) and Anna’s (T) subsequent com-
munication is shown in excerpt 17.
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Time Speech Gestures Body and Gaze

20:56 Ali (S): Hey, you. Ali (S) looks | Anna (T)
Anna (T): Mm (high).80 at Anna (T) | looks at B
and smiles. | and his work.

20:57 Ali: Next time, give me
harder tasks than this.

21:00 T: Well, wait

and see down there. T points at bottom of Ali looks at
textbook page. textbook.
21:01 Ali: But T stops pointing.
those are really easy. Ali points at tasks on

upper part of page.

21:02 T: There are harder tasks
coming (high). T turns away and leaves.

Excerpt 17. Transcript from video material. “T"skort for Anna (T), and “Ali” is
short for Ali (S).

In the analysis, Ali (S) is considered to takeactgency when he commu-
nicatesfeed forwardio Anna (T) in regards to her teaching in relatiorhis
learning. What he wants is markallengingtasks. This is connected with an
agreement made during a student/teacher/parentngesihown in the writ-
ten material, which specifies that the school’stébation to Ali's learning
in mathematics is to provide assignments suitabteAli. In Anna’s (T)
response, at 21:02, she is considered to commeniwedreness of Ali's (S)
need for morehallengingtasks.

Connected with the assessment acts for futureisdtew the questions
posed are formulated. A main feature here is thenopss of the questions,
which may affect affordances for students’ actigerey. In this thesis, the
openness of tasks is regarded to be a textual tagpeés will be addressed in
Chapter 7.

5.2.5 Assessment Acts in Relation to Goals

Assessment acts in relation to goals concerns Wha#tie and Timperley
(2007) have labellefeed up As will be shownfeed upis always present

8 Original transcript of speech in Swedish:

Ali (S): Men du.

Anna (T): Mm.

Ali:Alltsa nasta gang, ge mig lite svarare tal & dir.
T: Ja, ni far val se dar nere.

Ali: Jamen, det ar jattelatt det dar.

T: Det kommer lite svarare.
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alongsidefeed backand/orfeed forward(although there can be occurrences
of feed bacland/orfeed forwardwithout anyfeed up. In this studyfeed up
has been connectednational goalstextbook goalerlocal goals

The same textbook material is used in several ®fctassrooms. At the
beginning of each chapter, the authors of the tekthave expressed goals
for the chapter. Also included in the teaching matdor the textbook is a
self-assessmestheme that students are expected to fill outeaehd of the
teaching unit. Here, thiextbook goalsn the introduction to the chapter are
included, and in the analysis this is consideredesimultaneouslfeed up
andfeed backfrom student to studensélf-assessmentWe saw this form
earlier in this chapter, and this time an excemut Daniel (S) is shown.
Daniel has marked with an “X” (and thuscognisep how certain he feels
(excerpt 18).

| feel:
When | am supposed to:*! Certain Quite certain Uncertain
explain the difference between a digit and a num- X
ber
draw a picture of the number 4,312 X
read the number 4,030 X

Excerpt 18. Transcript from written material. Safisessment form.

Here, thetextbook,with its goals and supplementary resources, plays the
role of an institutional trace. In the two classrmowhere the same textbook
is used, the same kind fefed upoccurs. The student is considered here to be
invited to take an active part in the assessment.

In the following excerpt, Erika (T) and Enzo (S)yBaan assessment dis-
cussionabout Enzo’s (S) learning in the teaching unit nemding. They
have worked in the class on a theme in which magiiesmnhas been a sub-
stantial part. The theme is about baking, and tadsgfor mathematics that
were presented at the beginning of the theme &atedeto measurement and
fractions. These goals are regardetbaal goalssince they are articulated at
this particular school (however, they are relaadtional goalsas well).

At the beginning of the lesson, the students arergan assessment matrix
indicating different levels of knowing in terms tbfe local goals The stu-
dents are asked to look at the matrix but not tokrnitauntil the teacher ar-
rives, since they are going to fill it out togeth€&he first part of the matrix is
shown in excerpt 19.

81 Original excerpt in Swedish:
Kénner jag mig
Nar jag ska Saker  Ganska saker  Osaker
forklara skillnaden mellan en siffra och ett tal
rita en bild av talet 4 312
lasa talet 4 030
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Assessment — Mission baking®

Name:

Areas in mis-

sion baking On the way to Reaches the Reaches the
the goals goals goals well

Volume Knows what litre | Also knows how | Knows how
and decilitre many dl go into many cl go into
are. a litre. a l [litre] and dl.

Excerpt 19. Transcript from written material. Pafrassessment matrix.

The basis for the assessment discussion betweka @i and Enzo (S) is
Enzo’'s assessment matrix, a diagnostic test takeliele a summary that
Enzo (S) wrote as homework for the theme, and Eilg notes on
Enzo’s (S) demonstrated knowing. At the beginnihghe sequence, | con-
sidered Enzo (S) to take active agency when hesréaal first goal in the
matrix and marks it. The affordances for him toetalctive agency are com-
municated through speech at the beginning of teeole when Erika (T)
tells the class that they are going to fill out thatrix together. They are also
communicated when Erika (T) gives him the marker. fignzo (S) and Erika
(S) recognisethat Enzo (S) has demonstrated the knowing destiib¢he
goal. The marking of this sentence with the markpeg is considereféed
up and alsdeed backA similar communication is involved with the sedo
cell. When they look at the third cell about volynezo (S) says that he
knows the first part, that one hundred centilitgegs into one litre. In the
following communication, it becomes apparent thazd(S) is not sure
about the second part, how many centilitres go atdecilitre. Erika (T)
finishes this part of the sequence by taking theking pen and marks the
first part of the cell and leaves the last part arkad. Her subsequent act is
shown in excerpt 20.

82 Original transcript in Swedish:  Beddmning — Uppdbagsning

Namn:
Omraden inom uppdrag bakning P& vag mot maledr niilen Nar malen val
Volym Vet vad literoch Vet ocksd hur  Veirmanga
och deciliter &r. manga dl som  cl sonplats
far plats i en i enlresp.dl.

liter.
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Time Speech Gestures Body and Gaze
33:57 Erika (T): Then we can Enzo looks | Erika (T)
leave. Because then this is at matrix looks at
what you will have to Erika (T) points at the matrix.
second half of the
square.
practise remembering. | T gives marker pen T looks in
Don't you think?%2 back to Enzo (S). Enz’s direction.

Excerpt 20. Transcript from video material. “T"sBort for Erika (T), and “Enz” is
short for Enzo (S).

In excerpt 20, Erika (T) is considered to commutedaed upcombined
with feed forwardto Enzo (S). A relevant interpersonal aspect herghien
she takes the marker pen from Enzo (S) and thessgivback. This can be
discussed in terms of agency. For most of the mgrlof the matrix,
Enzo (S) is the one who gets to mark the cells eaecognisehe knows.
The affordances for Enzo (S) to take active agemey then high. When
Erika (T) takes the marking pen, this is changedesghat.

5.2.6 Changes in Assessment Acts

In this section, | present examples of how assassawts can change over a
longer period of time than the excerpts presentefaisin the chapter. | am
inspired here by Selander (2008a) and Ljung anteRsbn (1990; see also
Bjorklund Boistrup, 2008). | follow the assessmaaitts along a timeline and
consider patterns. Different patterns occurredrduthe analysing process.
One is when a student is working by her/himself ealls for the teacher’s
attention. Often the student is asking feed forwardand sometimes for
feed backlIn order to understand what it entails, the teathen poses clari-
fying questions, that is, allowing féeed backand/orfeed forward Based on
this communication, the teacher communicdted forward(and/or feed
back to the student. Thieed forwardcan be communicated by instructions
and sometimes by questions. In order to illusttiai® | return to communi-
cation between teacher and student that was prgyipuesented in Section
5.2.2. In this sequence, Diana (T) and the classlzcussing different ways
to find the length of a room in a picture in th&tbmok. After a while, De-
nise (S) gets to answer, and she asks whetheraheise the unit square
metres (and in doing so asks feed baclkand /orfeed forward. However,
since Diana (T) does not immediately accept thevansl determined that

8 Original transcript of speech in Swedish:
Erika (T): S& kan vi lamna. For da ar det det daféd 6va pa att komma ihag. Eller hur?
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she communicatefeed backthat something might be wrong with the an-
swer. Following a timeline, there is interplay beem Denise’s (S) answers
through statements, which, by the teacher, arerdedaasfeed forwardto
the teaching, and Diana’s (T) questions, whichraegarded as allowing for
feed forwardin combination withfeed backto the student. In the end,
Diana (T) seems to understand what Denise (S) mmahsisks a clarifying
guestion to confirm her understanding. Then finadlye gives instructions,
asfeed backto Denise (S) about why it is not appropriate $e square me-
tres here.

Another pattern is that there can be considerdtifes gegarding the as-
sessment acts. Here, we return to Cecilia (T), Wh® told the students to
turn the results from a survey in the class intarking list and then into a
diagram (described in Section 5.2.1). It has alydsbn described how Ce-
cilia (T) communicatedeed backas disapprovalto Cilla (S) since she has
not ranked the items, as the instructions specifiethe sequence, it is clear
that Cecilia (T) realises after a while that thas@n for Cilla’s (S) “misbe-
haviour” is that she does not know what the wortkireg means. Then the
disapprovalfrom the first half of the sequence disappearsthi second
half, there are longer periods d&ed forwardthrough instructions to
Cilla (S) that constituteguiding There is also an act communicatifegd
backasapprovalin combination witltrecognisingandengagement

A third pattern is that there are often differeirids of assessment acts
present in different sequences in a single lesswiyding different affor-
dances for students’ active agency. At the begmwiha lesson, Erika (T)
gives instructions for a task (see Section 5.2.d)er during the same les-
son, there is an assessment meeting between HEjilkkan@ Enzo (S), where
they discuss his accomplishments during the mastnteunit (see Section
5.2.5). The greatest difference between these agoences is the presence
of feed up which is not identified at all in the first seque and is very
much present in the second one. Another differaacthat there are in-
stances ofeed backas recognisingand agreeingin the second sequence,
while there are none in the first. Compared tostheond sequence, there are
more statements and instructions from the teachethé first sequence,
along withchallenging These differences are due to the different puwpos
that is, the different kinds of situations. One mautcome of my analysis is
that assessment acts are considered to be prasemtious situations in the
classrooms visited and that these assessment lztgec over very short
periods of time.
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5.3 Assessment Acts in Mathematics Classrooms:
Occurrences and Affordances for Students’ Active
Agency

The empirical basis for the findings in this studylimited with respect to
the number of classrooms. Moreover, the partigigateachers and their
classes were not randomly chosen. Instead, asilbedagarlier, they were
chosen to provide variety in terms of education exgerience with respect
to assessment and/or mathematics education. Alltéachers like teaching
mathematics, and a few of them have consideralgerance in assessment
issues. Keeping this in mind, | would still like ppesent some of the sum-
marised outcomes relating to the five classroomarder to create a fuller
picture of assessment in mathematics classroongsaitle four in Sweden,
more studies would be required. The findings fogsth five classrooms
would then be a starting point. For video sequenbesoutcomes presented
here include sequences where there is more thamanerence of an as-
sessment act present. If a category is presentare rthan 10 % of the
documents in a group, it is included in the outceme

A summary of occurrences of assessment acts ioldlssrooms visited is
presented in table 1. It should be noted that theeeoften various assess-
ment acts present in one video sequence or docugneap, for example
both feed back and feed forward communicated freher to student.

Table 1. Presence of Assessment acts in Classrdgaaisd!

Assessment act Video sequences with Document groups with
occurrences of an act occurrences of an act
TtoS StoT StoS TtoS StoT Sto
Feed back 58 19 29 19 9 16
Feed forward 72 5 0 17 2 4
Feed up 2 0 3 5 0 8

T uses student’s acts as

feed forward for own acts 84

! The total of number of video sequences is 111;sassent acts related to feedbatée(
back feed forwardand/orfeed up are considered to be present in 105 of them. cinee-
sponding numbers for document groups are 39 and 27.

“S to S” refers to students’ self-assessment.

243 to T does not include the sub-category “Checking

One outcome presented in table 1 is that assessoEntelated to feedback
(feed backandfeed forward frequently occurred in the communication be-
tween teachers and students in the video maté&sakssment acts related to
feedback feed backfeed forwardand/orfeed up are considered to be pre-
sent in all but six of the 111 video sequences. fidmaber of sequences with
feedback is 29 in classroom E and around 20 irother four (classroom A:
21 sequences; B: 18; C: 18; and D: 21). In thet&mriimaterial, there are
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assessment acts related to feedback present if 29 document groups.
The number of document groups with assessmenisaatsund 5 in all the
classrooms (A: 6 document groups; B: 4; C: 6; Darid E: 6). It should be
noted that the number of documents as a totalrisiderably higher in class-
room E.

Not surprisingly, assessment acts related to feddbee rarely present
when a teacher gives instructions to the studeritseeebeginning of a lesson
or teaching unit. In the written material, there document groups for plan-
ning where there is also an absence of assesspiemtkated to feedback. In
some of the classrooms, other kinds of documentggowithout visible
assessment acts related to feedback are pagestuodents’ notebooks and
various kinds of worksheets. In most of the videquences with assessment
acts, there are instances of bf#hd baclkandfeed forwardin the communi-
cation between teacher and student. In the writtaterial,feed backs pre-
sent in almost all the document groups with assestsnin half of them,
there is alsdeed forwardpresent. A common pattern in both the video and
written material is that the teacher allows feed backand/orfeed forward
through a questiorchecking. The student answers and the teacher captures
the student’s acts dsed forwardto the teacher. The teacher then communi-
catesfeed backto the student, for example, throughproval and/orfeed
forward for the student’s subsequent actions throgghding and/orchal-
lenging In the video material, it is also common that siedent takes the
initiative for assessment acts in communicatiornwite teacher by asking
for feed backand/ orfeed forward(checking see table 2). There are also
instances in the classrooms where the student coioatasfeed back
and/orfeed forwardto the teacher on teaching related to the stuslemtan-
ing making and learning. In the video material, Htedents occasionally
showself-assessmenn the written material, there are document gsofigp
all the classrooms where the student is asked ke mself-assessment

The most significant outcome in this section ig tha analysis indicates
substantial differences in terms of affordancesstadents’ active agency in
different assessment acts in the mathematics ola®sr visited. An over-
view is presented in table 2.

As mentionedfeed backasrewarding and/orpunishingwas not consid-
ered to be present in this study. Based on findprgsided in research by
Tunstall and Gipps (1996) and Hattie and Timpe(307), for example, |
conclude that the affordances for students’ aayency in terms akeward-
ing or punishingare very low. Clearly, given her/his role in tHassroom,
the teacher has the authorityreward and/orpunish but this is not an ob-
ject of consideration for the students.
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Table 2. Presence of Assessment Acts in Classryisited®

Assessment act Video sequences with Document groups with
occurrences of an act occurrences of an act
TtoS StoT StoS TtoS StoT Sto|S

Feed back — Approval 22 0 8 11 2 6

Feed back — Disapproval 4 7 1 0 1 0

Feed back — Recognising 46 1 28 16 5 12

Feed back —Recognising 25 3 19 13 4 12

— incorrect, unsufe

Feed back — Inter- 26 12 7 1 7 2

est/engagement

Feed back — Disinter- 0 4 0 0 0 0

est/disengagement

Feed forward — Checking 66 23 0 14 1 0

Feed forward — Guiditg 70 21 0 13 2 4

Fegd forward — Challeng- 13 2 0 4 0 2

ing

Feed up — local goals 2 0 3 5 0 7

Feed up — textbook goals 0 0 0 0 0 2

Feed up — national goals 0 0 0 1 0 0

3 The total number of video sequences is 111; asmrgsacts related to feedbadkdd back
feed forwardand/orfeed up are considered to be present in 105 of them.cBineesponding
numbers for document groups are 39 and 27. Witheitgo various assessment acts, | exam-
ined video sequences where there is more than anerence of an act present. If a category
is present in more than 10 % of the documentsdnoap, it is included in the outcomes. In
one video sequence or document group there are wftBous assessment acts present, for
example both feed back as recognising and feed #makterest communicated from teacher
to student.

“S to S” refers to students’ self-assessment.

4 Here, it is a question of recognising knowing destmated by a student that can be consid-
ered mathematically incorrect or knowing not dentiated by a student or recognising a
student who is unsure.

543 to T refers here to the students asking tlaeher for guidance.

543 to T” refers here to the students asking thehteafor challenges.

In the analysis, | considered assessment acts whaobers communicate
feed backasapproval as being present. Drawing as well on Torrance and
Pryor (1998), | contend that, when the teacher conicatesfeed backas
approval (or disapprova), the affordances for student’'s to take active
agency are low. The teacher adopts a positioneasrie who evaluates, the
one who has the authority to determine whether rsswer is “good” or
“bad” (see also Mellin-Olsen, 1993). It could b&dshat the student is posi-
tioned as an object of/in the assessment acts tinaneas someone who is an
active part of the assessment practice. As showabie 2, it was possible to
determine thaapprovalis present in the data and tligdapprovalis present

at a much lower level. In the document groups vaiisessment acts, the
teacher communicateiged backas approval to the student, and all five
classrooms are represented here. In three of #ssrodoms (A, D and E),
there are a few video sequences where thefiee baclkasapprovalcom-
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municated to the student. In classroom C, thikésdase in one third of the
sequences in the classroom. In classroom B, tlehéeaommunicateteed
back as approvalto the student in almost half the sequences inctass-
room. In this classroom, as in A and D, there iglisapprovalpresent in the
video material. In thre@ideo sequences in classroom C and in one in E,
there are instances disapprovalfrom teacher to student. In the written
material from all the classes, there is an absehdesapprovalfrom teacher

to student.

The analysis indicates that one way for studentske active agency in
the mathematics classroom is to communidditmpproval regarding the
teaching. As shown in table 2, there are no seeseimcthe video material
where the student communicatgsprovalto the teacher and/or teaching in
relation to her/his own learning and meaning makinghe written material,
approvalis present in very few document groups, and hezerg¢presenta-
tion is from classrooms A and E. In a few videousetes, there are exam-
ples of students communicatimtisapprovalof the teaching in relation to
their own meaning making and learning. These sempgecome primarily
from classroom E, and there is also representétoon classroom B and D.
In some of these sequences, the teacher changesulse of action because
of the students’ communicatetisapproval which holds affordances for
students’ active agency in the mathematics clagsréw a few sequences in
the video material, a student communicapproval (classrooms A, B and
E) regarding her/his own accomplishments, compavéd only one se-
guence where the student communicdisapprovalwith her/his own acts.

Another finding from this study is that there atbay kinds offeed back
where the communication is on more equal terms thaevaluativefeed
back In feed backasrecognising there are considered to be affordances for
students’ active agency. When the teadleeognisesa communication act
by the student as being either appropriate or elative the discipline of
mathematics, the teacher does not value the stad@sponse in terms of
“good” or “bad”. One could say that it is more tteese of a neutral descrip-
tion here. Overallrecognisingis considered to be present in almost half the
sequences with assessment acts related to feedbaukilar finding comes
from analysis of the written material. All the dasoms are well represented
in the video and written material. In one quartethe video sequences with
assessment acts related to feedback, the tesedmgnisesomething that is
not demonstrated or something that is considerdoetonathematically in-
correct. In the written material, this is the cas@lmost half the document
groups. This is more common in the video sequefroes classrooms A, B
and E than in those from the other two.

The study reveals how students take active agemdle classroom as-
sessment byecognisingtheir own performances as mathematically appro-
priate orrecognisingtheir own knowing in mathematics. When a student
communicatedeed backas recognisingto her/himself gelf-assessmeénin
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relation to her/his own meaning making and learninig also more the case
of a neutral statement than approvalor disapproval In about one quarter
of the video sequences, this is communicated véfipect to the student’s
demonstrated mathematics knowing or doing (or adesttls sureness); in
slightly fewer videos, this is communicated witlspect to something that is
missing or considered to be mathematically incdrfeca student’s unsure-
ness) Self-assessmeasrecognisingis most frequently present in classroom
A (in half the sequences from the classroom). lal& quite common in
classrooms B and E. In classrooms C and D, thera &w sequences with
self-assessmenasrecognisingpresent. A similar finding concermecognis-
ing something as being mathematically incorrect or dpeimsure about
something. In the written materiaelf-assessmemasrecognisingis present
in fewer than half (but more than a third) of thecdment groups where
assessment acts related to feedback are presdahe Waritten material, this
is the case in all but one document group for otesa E, followed by class-
room C, and then the three other classrooms. Siffildings are identified
for recognisingsomething as mathematically incorrect or being tmsiout
something. There are a few instances in the writtekerial where the stu-
dent takes active agency in the mathematics classiao communicating
feed backas recognisingto the teacher about the teaching in relation to
her/his own meaning making and learning. This isthntmmmon in class-
room E, followed by C and then D. It should be dotieat, in these docu-
ments, the student is most often invited to comicameifeed backto the
teacher about the teaching. That is, there aretiqnesin the documents
regarding the teaching that the students is exgdoteespond to. There are
affordances via these questions for students te takive agency in the
mathematics classroom.

Another kind offeed backidentified in the analysis where the communi-
cation is on more equal terms is when the teachemuwnicatesnterest
and/orengagemenin students’ mathematics communication. Here tioere
is an absence of valuing the student’s demonstriatedving in terms of
“good” or “bad”. Often thdnterestis a matter of the student’s communica-
tion acts being counted as a contribution to théheraatics communication
of a group or class that are reasoning and leartiggther. The student’s
contribution could also be considered to be mathieally incorrect, but the
teacher still communicatesterestin it and uses it akeed forwardfor the
current teaching and learning taking place in augrdiscussion in class.
Students’ affordances for taking active agencycaresidered to be high, and
there are several instances of communication imection to this where the
student communicatesterest and/orengagementn her/his own and the
teacher's mathematics communicatidfeed backas interest and/or en-
gagemenis not addressed in the structures referred theeain around a
quarter of the video sequences with assessmentedatsd to feedback, the
teacher is considered to communicaterestand/orengagemenin the stu-
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dents’ communication acts in the mathematics abagsr This is most
common in classrooms E and B, followed by classrégrand then class-
rooms D and C. Thiteed backrom teacher to student could not be identi-
fied in the written material. In some of the vidsequences (12), students
communicateengagemenin the current teaching and learning of mathemat-
ics, which is considered to Beed backo the teacher. Here, this is most
common in classroom E, followed by classrooms Bardl D. In six docu-
ment groups, this assessment act from studentesemt, four from class-
room E and one each from A and C.

Assessment acts related to future acts by the taahel/or teacher are la-
belledfeed forwardin this study. In around three quarters of theeuide-
guences, the teacher is considered to communieatkforwardto the stu-
dent. The kinds ofeed forwardemerged in the analysis are, as mentioned,
checking guiding andchallenging The first two,checkingandguiding are
considered to be present in almost every videoesampuwithfeed forward
The teachechecksstudents’ performances, thereby allowing feed for-
ward®, which is then executed througiuiding and possibly througbhal-
lenging One finding from the analysis is thaed forwardas challenging
and occasionallyuiding holds affordances for students’ active agency in
the learning and teaching of mathematics. Anothatirig is that the stu-
dents in the five mathematics classrooms visitechsionally take active
agency in asking foieed forward(and/orfeed backin relation to their own
acts throughcheckingand/or asking foguidance In some instances, this
asking forfeed forwardby students is combined witbed backand/orfeed
forward on the teacher’s teaching. The student then stléssly to the
teacher that the current task is not sufficientarms of affordances for
learning.Challengingis an assessment act that is less frequently mir@se
the data. This act may occur when the teacher dsatige task in order to
create opportunities for more general mathemagasaning. It may also be
the teacher who tells the studentsctmllengethemselves in working on
open tasks. In thirteen of the video sequencestanddocument groups
(classrooms A, B and E), there are instances wiherd@geacherchallenges
the students. In very few (two) video sequencedestts ask for morehal-
lenging tasks (classrooms A and B), and in four documentgs from
classroom E the students reflect on the extentiiciwthey havehallenged
themselves in their mathematics work.

In all five classrooms, the teacher looks at thelemt’'s work and uses
this asfeed forwardfor subsequent assessment acts in the current goimm
cation. On the other hand, there are differencdsoim the teachers use the
students’ accomplishments faed forwardfor subsequent sequences, that is,

84 Checkingby the teacher is often considered to be alloviingfeed forwardand/orfeed
back In order to make the account in this section natraightforward, | chose to consider
only checkingin relation tofeed forward
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asfeed forwardfor the lesson planning. In three of the classmof C and
D, all the students worked by themselves on theesi@sks in the textbook
during one or more of the lessons | visited thatkvdt seems that assess-
ment did not occur in terms &fed forwardfor planning what tasks suit the
different students’ learning. They continue to wouking the textbook. In
classroom B, the students work at different “leVéet are predefined by
the textbook. In the written material for this desom, there are pre-
diagnostic tests that are apparently aimed at a@tidig which “level” the
student should start working at. When the teacbeiews the diagnostic
tests at the end of each “level”, the studenthiénvideo material sometimes
use manipulatives to find the correct answer toesahnthe items whose
answer does not correspond to the one in the kégr Ahese sequences,
they still move on to the next “level” in the tegtik material. The teacher
does not seem to use the student’s lack of denatedtknowing as feed-
back in her own planning for the student. Anottaiurse of action may be to
let the student work more at the current “levefi’the fifth classroom, E, the
students work on the same tasks, which are consttiny the teacher. There
are occasionally references to previous eventsitaedems clear that the
teacher in this classroom used the students’ puslyiademonstrated know-
ing as feedback for the planning of current teagh@®ften the tasks are open
and the students can choose to solve them in ahedysuits their own pre-
vious knowing and current learning.

When feed backor feed forwardis related to goals for learning, this is
(also) labelledeed up Feed upis not that common in the communication
between teacher and student in this sté@gd upwas only considered to be
present in three of the video sequences, and tieegllafrom the same class-
room, E. In the written materidiged upis considered to be present in about
a third of the document groups. Many of the ocawes come from the
same classroom, E, but there is also representatiom otherclassrooms
(A, C and D). For example, it is possible to fifekd upin material from
four classrooms in the documents from student/&dgarent meetings. In
two document groupdgeed upis considered to be present in pre-produced
self-assessmeschemes. Other groups withed uppresent are assessment
matrices, portfolios and written student reflectiofihe initiative for assess-
ment acts in the form deed upcomes, with a single exception, from the
teacher. At the same time, there are examples wherstudent is invited to
take part in the assessments on goaldeed upcan hold affordances for
students’ active agency in the mathematics classsoasited.
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5.4 Summary and Conclusions Regarding Assessment
Acts in Mathematics Classrooms

In this chapter, | described my findings relatinghe first research question
on how assessment acts take place in teacher-stcol@munication in the
mathematics classrooms visited. | described diffesssessment acts and
their occurrences as well as affordances for ststective agency in the
mathematics classroom. Some of the assessmene@already present in
the analytical framework, and new categoriatetest/engagemenémerged
during the analysis.

One clear finding is how some assessment actsdffdddances for stu-
dents’ active agency to a higher degree than athéhen the teacher com-
municatedeed backasapproval and/ordisapprova) the teacher adopts the
role of the one who makes the judgement abouttimests’ demonstrated
knowing. When the teacher communicatesd backasrecognising more
space is given to the affordances for the studetdke active agency. New
assessment acts that emerged during the analgsistarestengagement
One could argue that these do not constitute assegst all. | maintain the
opposite. When the teacher communicatesrestin the student’s demon-
strated knowing, the assessment lies in the stisdeantribution to mathe-
matics communication being something to build fetcommunication upon.
This also holds affordances for the students’ actigency in the mathemat-
ics classroom. Another aspect of students’ pogs#silto take active agency
in the assessment of mathematics and, as a rastiigir learning, iself-
assessmeniThere are also instances of affordances for tindests’ active
agency througtleed backand/orfeed forwardon teaching. The teachers’
response tdeed backandfeed forwardfrom the students is another aspect
related to students’ active agency.

One conclusion relating feed backn this study is thafeed baclkasrec-
ognising interestand/orengagemenéare acts essential to include in frame-
works on assessment and feedback since they hokidewable affordances
for students’ active agency in the mathematicssotemsn. Other assessment
acts that are essential to bring into frameworkassessment and feedback
in terms of affordances for students’ active agemey students’ asking for
feed backand/orfeed forward throughchecking,asking forguidance and
challenging The extent to which students are invited to penfthese acts as
well asfeed baclon the teaching as such is also highly relevanglation to
students’ active agency in the mathematics classrédhen the student is
an active part of the communication between teaghdrstudentfeed upis
another assessment act that it is essential todach the framework.

The outcomes presented in Section 5.3 indicatetiieaé are differences
between classrooms’ assessment practices in relagiovhat kind of as-
sessment acts are present. In some classrdeetssbackasapprovalis more
present thamecognisingandinterest and in other classrooms it is the other

107



way around. Another difference between classroanike presence déed
forward aschallengingas well as the presencefeéd up This also has con-
sequences in terms of affordances for studentiveaajency in mathematics
learning and teaching. One conclusion is that émaksessment practices of
different classrooms, there are more affordancefewer affordances for
students’ active agency depending on which assedgsawts are frequent.
These differences are essential for the constrfuatgessment discourses in
mathematics classrooms (Chapter 8).

In this thesis, the interest lies in assessmerd i@ctathematicsclass-
rooms in particular. Here, an essential questidhdsfocuses of assessment
acts. That is the subject of the next chapter.
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6 Focuses of Assessment Acts in the
Mathematics Classroom: Analysis and
Outcomes

In this chapter, | describe my analysis and outeofoe what focuses of
assessment acts in the mathematics classroomesenpiin teacher-student
communication. These outcomes are connected tsdtial semiotic idea-
tional meta-function. As described earlier, thistarinction is related to
human experience and representations of the widddiday, 2004; Kress et
al., 2001). To put it briefly, it could be said tithe “what” question of the
assessment acts is addressed here. The findinigis ichapter are developed
in terms of affordances for students’ learning daitinematics. They then
constitute a basis for what focuses of assessn@stim the mathematics
classroom are part of the different construed disszs presented in Chap-
ter 8.

Learning is defined in this thesis as meaning nwgkoward an increased
readiness to engage in the world with an increasedof semiotic resources
and artefacts in a discipline (Selander, 2008ab)néted earlier in this the-
sis, | do not claim that all the findings | providearly identify students’
learning as it takes place. More than discussiagniag as such, | discuss
affordances for learning. If we want students trie(to have a readiness) to
engage in mathematics processes, such as arguingasoning mathemati-
cally, then assessment acts have affordancesudersts’ learning of this if
the acts promote students’ arguing and reasonimgaithematics. If, on the
other hand, the focuses of the assessment actenathings other than
mathematics processes, for example, the numbera answers on a test,
clear affordances for students’ learning of math@sare not considered to
be present in the assessment acts. Consequenglygssumed that what the
student focuses on during the assessment actstirematics classrooms is
connected to affordances for learning mathematic@rder to achieve an
increased readiness to use semiotic resourcedinglartefacts in a disci-
pline, students need to be invited to use the g@miesources of the disci-
pline. In this chapter, | present findings that r@dg this, relative to assess-
ment acts.
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We pay another visit to Pippi Longstocking in thisapter to illustrate my
analysis of a teacher-student communication in themaatics classroom. |
refer to the same excerpt as in the beginning @p@r 5. The excerpt con-
cerns the first communication between Pippi andie¢laeher during her visit
to school. A relevant question for this chaptewist focuses of assessment
acts in the mathematics classroom are presenidrefterpt. In the begin-
ning of the excerpt, it is clear to Pippi (throuthie teacher’'s and the other
students’ feed back) that Pippi's way of answeldnguestion is not appro-
priate in school. My analysis suggests that thedanf the assessment act is
on thetaskas such, and not on the mathemagicscessrelated to the work
on the task. Pippi’'s feed back to the teacher abimitteaching also has a
focus on theprocess This focus is considered to be present when Pippi
communicates that she regards the questions aaligticeWhy would any-
one ask something they already know? A questiontad®ven plus five can
also be considered to focus on the first aspe&kof/smose’s (1990, 2005)
mathematics competenadgealing with mathematics notionwith a special
interest in Pippi's experiences with additiafthen the teacher asks Pippi
how much she thinks eight plus four is, the teadheproviding for feed
forward in the same aspect of mathematics competetealing with
mathematics notionsShe wants to know about Pippi's knowing in teiwhs
calculating (addition). Further on, the teachergsoa question to Tommy
about Lisa, who has seven apples, and Axel, whanhrees and how many
they have together. The question is related te#oend aspect of mathemat-
ics competenceapplying mathematics notion# is possible to imagine a
“real” situation where people the age of Pippi, Taynand Annika (or older)
pick apples for a particular reason. They want novk how many apples
there are all together, and they add seven apmptéedoby Lisa and nine
picked by Axel to see if there are enough appldds Ts a question that
could address processfocus onpracticing/routine If the teacher were to
ask Tommy to describe his way of solving the taskyould be more of a
processocus onreasoning/arguingFrom Pippi’s point of view, the contex-
tualisation of this arithmetic task is confusingdashe starts to picture her-
self and the children eating all the apples andirgeta stomach ache. So
from Pippi’'s point of view, the task context is aalistic. To summarise, my
illustration of an analysis of the classroom siwatdescribed may hold
some affordances for students’ learning of mathmsatith respect to two
of Skovsmose’s (1990, 2005) aspects of mathematogpetencedealing
with mathematics notionand applying mathematics notionét least, this
could be the case for Pippi if she had been pdakafn part in this class-
room’s assessment practice. Because of interpdrsmpects, that is, the
assessment acts, this seems not to be the case.

| identified focuses of assessment acts similaghose in the Pippi story
in the data for this study. These focuses are algghrand more focuses are
addressed in the following section. As in the prasianalysis and outcomes
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chapter, | start by presenting the analytical frao. In this chapter, the
categories (seen as being on a continuum ratherathaategorical) are writ-
ten in italics.

6.1 Analytical Framework for Focuses in the
Mathematics Classroom

One group of categories in this section concerasgéneral focuses of the
assessment acts (Hattie and Timperley, 2007). Amgkgroup of categories

concerns aspects of mathematics competence (Skees@®90, 2005; Lin-
denskov & Wedege, 2001; Bjorklund Boistrup et2002).

6.1.1 General Focuses of Assessment Acts

Hattie and Timperley (2007) identify four focu8esf feedback:self task
process and self-regulatingl use the same four focuses in this part of the
analytical framework, which are defined below:

self The focus of the assessment act is on the studeatparson,
one’sself for example “You are (I am) good in mathematics.”
task The focus is on thiaskas such (and not on the process related

to the work on the task), for example, the answehétaskor
what the student should do (and less focus on tildest’s
learning).

process The focus is on therocessrequired, for example, to solve a
task. There is a clear connection to (demonstrdéediing of
mathematics. Aspects of mathematics competenceistied
in the following section are connected to this geheategory.

self- The focus is on the studentself-regulationof the learning

regulating process. It can be the teacher who communicatelshiaek in
order to provide possibilities for the student exbme a more
autonomous learner in mathematics.

6.1.2 Aspects of Mathematics Competence

Following Skovsmose (1990, 2005), | analyse thigeeeats of mathematics
competencedealing with mathematics notignapplying mathematics no-
tions andcritically reflecting® In my analysis, these aspects including sub-

8 Hattie and Timperley (2007) use the tdevel Since there is no order among these four
features, | instead use the tefioous

8 Skovsmose (2005) calls them competencies. Howsirere | view competence as a whole
— as do Ellstrom (1992) and Wedege (2001) — | I#iese aspects of competence.
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categories frocessesare connected to therocessfocus described in the
previous section. For thprocessesl draw on Lindenskov and Wedege
(2001) and Bjorklund Boistrup et al. (2002). Theeth aspects are defined
here.

dealing with Here, the focus is odealing with mathematics notignshich

mathematics could be labelled “pure math”. The processes thatcan-

notions nected to this aspect arelefining/describing, construct-
ing/creating, reasoning/arguing, inquiring/problessiving,
practicing/routine, knowing mathematical facts

The processof practicing/routineis analysed as being pre-

sent if the acts are directed towards learning. Whées clear
that the assessment acts refeptacticing/routinetasks that
are not regarded in the analysis as providing legrpossibili-
ties for the student, this is considered to becagontask A
similar argument can be made farowing facts

applying Mathematics knowing is here used in another contguth
mathematics processes are focused on the use of mathematicgat The
notions processes that are connected to this aspect ae®n-

ing/describing, constructing/creating, reasoningaing,
inquiring/problem-solving, practicing/routine, gaity infor-

mation.

See comment opracticing/routineabove.
critically There is acritical meta-discussion on the mathematics used in
reflecting the context, for example, the consequences of rdiite

mathematics decisions in people’s lives.

As can be seen, there are several processedefding with mathematics
notions and applying mathematics notiorthat appear to be the same. The
sameprocesseshowever, are “executed” differently dependingvamether

it is a sub-category of one or another of the aspefcmathematics compe-
tence. When a student demonstragzsoning/arguingfor example, in rela-
tion to the aspect adpplying mathematics notionis is reasoning about the
practical use of the mathematics involved, wherlasn it is in relation to
the aspect oflealing with mathematics notigrthie reasoning is about and a
part of mathematics knowing.

6.2 Focuses in the Mathematics Classroom

In this section, | describe the focuses of assassawts in the mathematics
classrooms visited and also connect to affordafaestudents’ learning of
mathematics. We revisit excerpts described in tle®ipus chapter and en-
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counter new excerpts.l provide examples of findings viewed as institu-
tional traces, which are then elaborated on in @y the fourth analysis
and outcomes chapter. In Chapter 8, an accournvés @f the presence of
the assessment focuses in the construed discourses.

6.2.1 Focus on the Student as Self

As previously mentioned, the focus self concerns the student as a person,
for example, “You are (I am) good in mathematicdfattie & Timperley,
2007; see also Black & Wiliam, 1998). The focusehir on what and/or
how the student and, accordingly, on the student’s intrinsic quedit Dur-
ing the analysis, | considered this focus of assenss to be present. First, we
examine a sequence where Ali (S) and Angelica (&warking in a group
with two other students, Bx and Gx. The studentsexipected to find a cer-
tain number. Each group member has one or two éarethe number, but
all the clues are needed in order to figure outchviiumber it is. In the se-
guence, the four students have solved the firgt dasl they are waiting for
Anna (T). Ali (S) and the other students look amArfT) when she arrives
(excerpt 21). Like in the previous chapter, thetfwideo excerpt is exten-
sive, whereas the subsequent excerpts in this @hapt summarised to a
greater extent. The point of interest in this egtes mainly the last part.

Time | Speech Gestures Body and Gaze
30:12 | Anna (T): Well. Anna (T) approaches the
group. Looks at the group.
30:13 | Bx: Then we have come to Angelica (S) looks at the
Ali (S): that paper.
this(!) is the Ali (S) points at a hum- | Ali (S) and T look at the
answer! ber on the paper. Stops. | paper.
Ali and Ang look at T.
30:17 Anna (T) holds up her | T smiles.
thumb to  students.
Stops.
30:18 | Gx: Wow. Ali and Ang smile.

30:19 | T: Great!

87 The “problem” in writing this dissertation was adly choosing from among all the possi-
ble excerpts, rather than finding examples. Theaed use the same sequences for different
purposes is that, this way, the reader will hawgefeclassroom situations to grasp. Another
advantage is that it illustrates how the threead@s@miotic meta-functions are “present” at the
same time in communication.
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30:20 | T: Very good.
[Ali (S): We just]
guessed. T moves her hand with | T looks at the paper in her
the cards upwards. | hand.
Stops moving hand.

30:21
T: You did? T stops smiling and looks

at Ali.

30:23 | Ang: Yeah.

30:24 | T: | think. Have vyou T looks mostly at B and Bx.
guessed all (!) the way? Ali stops smiling.

30:26 | Ali: Well, we solved it. Ali waves with his hand.

[Ang: No, we] Ang looks up (in the air),
stops smiling.

30:28 | Ali: Then we guessed that | Ali points at their paper, Ali looks at T looks at
this was the one. We T and the the paper,
wondered. We didn’t know paper. smiles.
whether it was this or that. points at numbers.

30:31 | T: Okay. T nods.

T starts considering information in the clues with respect to possible answers written on the

group’s paper.

30:49 | T: But the biggest one T looks at the paper.
that's Ali points at 731. Ali looks at the paper.

Ali: There. (Ang is not visible)
Bx: [That one.]

30:51 | T: That one, yes. And Ang looks at the paper.
since it was not this and | T points at 731 and 137,
not this, there was only
one to choose from. at 173. T looks at Ang and Bx.

30:56 | Ali: No, there were those | Ali points at 713, 317
as well. and 371. Ali looks at T.

30:58 | Bx (to T): That's clever!

Gx: But that.
31:01 T looks at the paper.

T: But you have written
this one or this.

Those are not part of the
other clues.

Gx: No.

T points at 173 and 137.
T points at the other
numbers.

T looks at Ali and Gx.

Ali leans forward.
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31:06 T displays new cards. T looks at Ang and Bx.

T: Do you want to try Ali looks at T.
another one? (high) Ali looks at the cards in T's
S: Yes hand.
Ali: Yes, please!
31:09 | T: Youre realy good T smiles.
(high).

T gives instructions for next task.

Excerpt 21. Transcript from video material. Oriditvanscript of speech in Swedish
is in Appendix C. “High” refers to voice at a “higfiequency. The use of brackets,
[ 1, indicates simultaneous speech. (!) indicaepecific word being emphasised.
“T" is short for Anna (T), “Ali” is short for Ali §), and “Ang” is short for Angel-
ica (S). “Bx”, “Gx” and “S” refer to unspecifiedients in the class.

In the analysis, | considered Anna (T), at 30:18 ah:09, to communicate
feed back with approval to the students. In theseof her approvals, the
focus is considered to be on the studentebges since Anna (T) focuses on
how they are (“really good”). As shown, there alspather focuses in this
excerpt given that they are discussing the mathesgibcessesvolved in
solving the task. If this were not the case, tHerdfinces for the students’
learning of mathematics in this sequence would dresidered to be low. |
suggest that a focus on how a student is as arpeyd$ar from being a focus
on students’ engagement in the world using semreBources and artefacts
in the discipline of mathematics. Even though thierealso a focus on
mathematicprocessesn this excerpt, the focus on the studentselses
also seems to have an impact on what the studensds on later in the les-
son. We will return to this in Section 6.2.7.

The second excerpt relatedgelf as focus comes from the written mate-
rial. The students in Britta’s (T) classroom haxgibited self statements on
a form for a teacher/student/parent meeting, wittrrzative 5 indicating the
strongest agreement. One of the questions relataththematics is shown in
excerpt 22.

| | am good at mathematics®® 12345 |

Excerpt 22. Transcript from written material. Questfrom a teacher/student/parent
meeting form.

Beatrice (S) has circled the number “3” on her paped Belinda (S) has
circled the number “5” on her paper. This is a ¢gbiexample of self-
assessment with a focus on the studergedfs This is also an institutional

8 Original excerpt in Swedish: Jag &r bra p4 matiémat
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trace since this form comes from the school, wii $chool logo at the top
of it. It is therefore likely that all or at leastany of the students at the
school answer the same questions before their éeatident/parent meet-
ings.

6.2.2 Focus on Task

The next focus of assessment acts considered bieHatd Timperley
(2007) istask As noted above, the focus here is on ths&k and “non-
reflective” doing. In my analysis, the focus aask was demonstrated
through a focus on the correct or incorrasswerfor the task, and/or doing
theright thing without an explanatiorright answer/thing. A second way of
illustrating this focus concerns thmumber oftasks completed or correct
answers rfumber of) Inspired by Lundgren (1977; see also B. Johansson
2000), | addedpiloting® as a sub-category of thask focus (see also
Léwing, 2004; Persson, 2009). This third kindta$k focus is when a stu-
dent solves a task when “helped” by the teachex step by step process,
without reasoning about the whole process. Thettionay fortaskfocus to
be present is when the focus is on doing (as oppmsmeaning making and
learning) ingeneral

In the data, a common way to represent a focusaskis when the
teacher or student compares the answers writteéinein notebook with the
key. When they are the same, the teacher or stueleognises the answer as
being correctright answe) and writes an “R” beside it; when they do not
correspond, another symbol is written. We encouther in excerpt 23,
where Denise (S) has completed a diagnostic testamthmetic that
Diana (T) has checked.

sa) V2 iy 146 fa 1 EY
6 23 : '
28 60+\S0 < RAO kx
j SPY- 2V 1901002290 %
 Bea joblalb
Vobloa. videxe

amed ba\\gﬁ \\3\2

Excerpt 23 (from written materfd). Denise’s (S) answers to a diagnostic test with
Diana’s (T) markings.

8 |n Sweden, this phenomenon in mathematics educiticalled “lotsning”.
% Translation into English: Well done. Continue waiion items 191, 192.
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In excerpt 23, Diana (T) has recognised the ansthatsdid not correspond
with those in the key with a question mark, whisttonsidered in the analy-
sis to be aaskfocus onright answer Beneath that, she has written “Well
done”, which is considered to be feed back witfeaeraltaskfocus. This is
followed by feed forward using the words “Continuerking on items 191,
192". In the analysis, | considered the latteranse to be a focus dask
related to doing theight thing. An analysis of the assessment acts in this
excerpt in terms of affordances for students’ leayns that these are con-
sidered to be quite small. It should be noted thate could be affordances
for students’ learning when Denise (S) works ontdsks for these answers,
but they are not part of this analysis. One exampllow affordances for
learning is when Denise (S) is told to work on #jpedasks, without any
indication about what learning these tasks woule giffordances for. This
information could, of course, have been given grajl Diana (T). However,
there are several similar assessment acts widiskfocus present from the
classrooms visited in the video material as well.

When the focus is considered to be mloting, the student, having ar-
rived at the correct answer, has solved differamilktasks but not the “lar-
ger” task that was the problem from the beginninghe sequence that ex-
cerpt 24 is taken from, there are several shiftsvéen the focuses of the
assessment acts. Britta (T) is discussing a didigntest with Belinda (S).
The task reads as follows: “Which of the jars Haes higgest proportion of
white marbles?* Beside this is a picture (excerpt 25).

Excerpt 24. Picture drawn with the picture from thetbook as a model. In Jar A
there are 2 white and 2 black marbles; in Jar Biitew2 green, 2 black, 1 blue, 1
red and 1 yellow marble; and in Jar C 4 white,degr 1 black, 1 blue, 1 red and 1
yellow marble. lllustration by A. Enmark.

In her notebook, Belinda has written an answerggitc25).

A=50%
B=20%
C=27%%

Excerpt 25. Transcript from written material. Bélit's (S) answer from her note-
book.

% Original excerpt in Swedish: Vilken av burkarna btrst andel vita kulor?
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Often, there is a focus on mathematrsecessesiuring this sequence. In
some instances, there is alstaakfocus, and here, more specifically, a fo-
cus onpiloting. What is causing problems for Belinda (S) in tbpecific
guestion is that there are odd numbers of marbldatis B and C. She com-
municates to Britta (T) that she has run into tteubying to draw elevenths
(Jar B) or ninths (Jar C). After several minuteswhich Belinda tries in
different ways to draw circles that she can divide way to find fractions
for Jars B and C, Britta (T) brings out manipulaiy These manipulatives
consists of “poles” on which coloured blocks awecked (excerpt 26).

- —

Excerpt 26. Part of a frame from a video sequehogvig manipulatives.

Using these manipulatives, they reason, step hy, sieout the fraction of
white marbles in each jar. Sometimes the entiréth® task context is lost,
and their communication is only about a tiny pdrthe complexity of what
they are trying to accomplish. In one instancés iteally clear that theask
focus is orpiloting. In the beginning of excerpt 27, Belinda (S) iskiog at
the manipulatives on the desk.

Time Speech Gestures Body and Gaze
1:20:19 | Britta (T): Four twelfths! | Britta (T) touches 4/12 in | Britta (T) looks at 4/12 in
Can one express that in | blocks. blocks.
another way? 92
1:20:23
Belinda (S): Yees. T takes hand away.
Belinda (S) takes 1/3 in | Belinda (S) looks at 1/3 in
One third. blocks. blocks.
Puts 1/3 beside 4/12.
Stops using blocks. Bel looks down.
1:20:26 | T: One
third (high). T looks at Bel.

92 Original transcript of speech in Swedish:

Britta (T): Fyra tolftedelar! Kan man uttrycka det pagot annat satt?
Belinda (S): Jaa. En tredjedel.

T: En tredjedel!

T: Det sa du bara sadar.

Bel: Jag kollade pa de dar.
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1:20:28 | T: You said that just like Bel looks at the manipula-

that. tives.
1:20:30
Bel: By looking at
that (laughs). Bel points at 1/3 in | Tlooks at 1/3 in blocks.
blocks.

Excerpt 27. “High” refers to voice at a “high” fregncy. “T” is short for Britta (T),
and “Bel” is short for Belinda (S).

In the beginning of excerpt 27, when Britta (T) @a8kether one can express
four twelfths in another way, Belinda (S) takes dhied of the manipula-
tives and puts them beside the four twelfths thatadready on the desk. She
then answers “one third”. When Britta (T) at 1:20:Petermines that
Belinda (S) has come up with the answer “just likat”, Belinda (S) an-
swers: “By looking at that”, and points at the npatatives. One could say
that Belinda (S) is using the manipulatives as femavard with thetask
focuspiloting. There is no detailed mathematics argument alfeutelation
between the two fraction-expressions reflectedandnswer; it is merely a
matter of finding the pieces that look like the sameight. If this were one of
Belinda’s (S) early encounters with fractions, émalysis could be different.
Analysing this sequence as a whole, | did not c&rsihere to be many af-
fordances for learning in this part of the sequefst#, it is possible to add
one comment. The task that Britta (T) and Belir)adre discussing, find-
ing fractions for the proportion of white marblesthe jars, is different than
the actual task in the textbook. That task wasetermine in which jar the
proportion of white marbles was biggest. This coulave been solved
through reasoning whether half, or almost halfnor even close to half of
the white marbles were in each jar. This may beetbimg that Britta (T)
was perfectly aware of, but she chose to engagenmre complex discus-
sion.

6.2.3 Processes Relating to Dealing With Matheradtiations

According to my analytical framework, when theraifocus orprocessin
the mathematics classroom, this implies a focusispects of mathematics
competence. Here, the objective is the first aspéechathematics compe-
tence, dealing with mathematics notionSkovsmose, 1990, 2005). The
processes | have connected to this dedining/describing, construct-
ing/creating, reasoning/arguing, inquiring/problesalving, practicing/
routine andknowing mathematical factsll are considered to be present in
the study. In this section, a number of thesmessesire examined and also
connected to affordances for students’ learning.
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Anna (T) has introduced a page in the textbook attems, and Ali (S) and
Angelica (S) are just about to start working togetbn the first item. In the
beginning of this sequence, Angelica (S) is askimpa (T) for help, for
feed forward. Anna (T) stands by their desks aratisethe first task out
loud, “Draw the figures® and comments that they have already done this
part. Ali (S) is still drawing the figures, but AarfT) does not comment on
this. In excerpt 28, the first three figures of gagtern are presented.

Excerpt 28. Transcript from written material. Fittstee figures of pattern.

The following task is to draw the next figure oktpattern, and this is the
item on which Angelica (S) is communicating withen(T). In excerpt 29,

Anna T communicates feed forward through a quegidorgelica (S) looks

in Anna’s (T) direction).

Time Speech Gestures Body and Gaze

8:40 Anna (T): What do you | Anna (T) points at the | Anna (T) looks at Angel-
think they mean by “draw | item in Angelica’s (S) | ica’s (S) and Ali’'s (S) work.
the next one”, what will the | textbook. She stops
next figure look like?%* pointing.

8:44 Angelica (S): Well, kind of | Angelica (S) points at | Angelica (S)| T looks at
that it. This one increases, | the top of her paper. | looks ather| Ang.

so you're supposed to | She taps with her pencil | paper.
draw the next figure. And | on the paper.

perhaps how much it | She waves with her

increases. pencil.

8:53 T: Mm, exactly (high). Will T looks at Ang’s paper.
you draw the next figure Ang smiles.
now?

% Original excerpt in Swedish: Rita figurerna.

9 Original transcript of speech in Swedish:

Anna (T): Vad tror ni de menar med att rita nébta, nasta figur kommer att se ut?

Angelica (S): Ja, typ att den. Den har okar juattdnan ska rita nasta figur. Och hur mycket
den okar kanske.

T: Mm, precis. Ska ni rita nasta figur nu da?

Ang: Ja, men jag vet inte vad den ska innehalligtik
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8:56 Ang: Yes, but | don't really T looks at Ali's (S) paper.
know what it should con- Ang looks at Ali's paper.
tain. Smiles.

Excerpt 29. “High” refers to voice at a “high” fregncy. “T” is short for Anna (T),
“Ang” is short for Angelica (S), and “Ali” is shofor Ali (S).

The processeselated todealing with mathematics notiorisat are consid-
ered to be present here amgquiring/problem-solvingsince, based on Angel-
ica’s (S) acts, the task is a problem for the stteleo solve. When Anna (T)
communicates her feed forward at 8:40 (lookinghatstudents’ work), she
is considered to also address fitecesse®f reasoning/arguing“What do
you think they mean by “draw the next”, what willet next figure look
like?” At 8:53, Anna poses (T) a similar questiamere she is also consid-
ered to again stress thprocessesof inquiry/problem-solvingin her feed
forward. Neither Ali (S) (perhaps since he is odedpwith his drawing) nor
Angelica (S) figures out what the next figure i ghattern should look like
(8:56) during this sequence. Anna (T) seems reahicta the subsequent
communication to say anything specific about howdaabout the task. All
her feed forward has thgrocessfocus oninquiring/problem-solvingand
sometimes also oreasoning/arguing An analysis in terms of affordances
for students’ learning indicates that Anna (S),hwiter feed forward, pro-
duces affordances for Angelica’s (S) and Ali’'s [&rning of theprocesses
mentioned. In the end of the sequence (and alsv Aftna (T) has left),
Ali (S) and Angelica (Syeasonwith each other with g@rocessfocus on
inquiring/problem-solving A subsequent sequence from this lesson is pre-
sented in Section 5.2.4 (excerpt 17), and thereamesee that Angelica (S)
and Ali (S) manage to solve the problem for thdofeing figures in the
pattern.

In the next section, we first revisit a sequenasented earlier in Section
5.2.2 (excerpt 9), where Denise (S) has tried ®3tgiare metres as a unit,
which is considered not mathematically approprifte the current task.
Diana (T) makes clear, through speech and gesttivaswhat Denise (S)
has measured is length and that she disagreesaiiate metres would be a
suitable unit for this. When Diana (T) recognigleat Denise’s (S) answer
could be viewed as not correct in the disciplingsthool) mathematics, she
focuses on th@rocessof knowing mathematicalfacts It should be noted
that, in my analysis, this is considered to h@esgocus since Diana (T)
explains the difference between length and areaeapthins a little about
suitable units. Had she told Denise (S) the comedt and nothing more, |
would have considered it a focus task When Diana (T) engages in the
explanation mentioned, taking @ocessfocus onknowing mathematical
facts, | considered there to be affordances for Denig&ydearning.
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In one document from the written material, Erikd (iBs provided for feed
back, feed forward and also feed up about volumaetibns and estimates.
At the top of the paper, a question is asked: “H@s the work on meeting
the standards been accomplish€d®@n the rest of the paper, goals are
mixed with tasks. One of the first goals is: “knol@w to switch between
the units | [litre] and dP®. A task related to this goal is: “How many lities
150 cl?®” Enzo’s (S) answer to this task is “one and a liadfs™®. The fo-
cus of the assessment acts is considered here ttrepeocessof practic-
ing/routine Enzo (S) solves the task and during his and Erildd discus-
sion on this and other documents (described ini@eét2.6), | considered
there to be affordances for Enzo’s (S) learninghathematics.

6.2.4 Processes Relating to Applying Mathematicsaxe

In this section, the subject is the second aspeatathematics competence
that is,applying mathematics notior{Skovsmose, 1990, 2005). As noted,
mathematics knowing is used in another contexhis &spect. Theroc-
esseqSection 6.1.2) ardefining/describingconstructing/creatingreason-
ing/arguing inquiring/problem-solving practicing/routineand gaining in-
formation and they are all considered to be present in thiysis. With few
exceptions, the following excerpts indicapplying mathematics notions
only in a specialised classroom discourse (see Gulog 2001). That is, the
guestions or problems are posed by the teacheorathd/ textbook, and it is
not clear the extent to which the meaning makimgfrworking on these
tasks goes beyond the classroom (see also Jabfo@ellert, 2007; Keitel,
2006; Lerman & Zevenbergen 2004). However, the tagke first excerpt
has a real life context.

Cecilia (T) has led a survey in her class. Partshief lesson were ad-
dressed previously in Sections 5.2.1 and 5.2.6GnAny researcher’s log, |
can read that Cecilia (T) has talked about receoblems in class, when
some students found other students’ behaviour tdisgusting and gross.
Cecilia (T) then initiates a survey about all tlsgible things the students in
the class perceive as gross. The results of the (vdtich was done anony-
mously) are displayed on the whiteboard. The stisdare given the assign-
ment to write the items in a ranked order and thedraw a diagram of their
choice. When the students start working, Ceciliawalks around, looking
at their work, providing for feed back and feediard. She then communi-
cates feed back to two students about their wohle &es this in a loud
voice at a high frequency, so | considered thibeédeed forward to all the

% Original excerpt in Swedish: Hur har arbetet meeaha malen gatt?
% Original excerpt in Swedish: Kunna géra enhetsbyellan | och dI.
7 Original excerpt in Swedish: Hur manga liter 40 T5?

% Original excerpt in Swedish: en och en halv liter.
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students. She addresses the variety of ways tdergtiare approaching the
assignment: “And you are doing it differently! Tlsagood.™ Theprocesses
that are in focus in this feed forward (and feedkbare considered to be
constructing/creatingThe students areonstructingdiagrams using various
semiotic resources (drawings, figures, symbols taredike), and since Ce-
cilia (T) acknowledges the fact that they amnstructinga diagram of the
students’ own choice, it is also considered to Odressing thecreating
process. The affordances for the students’ leartiiajwere already present
in the assignmentcénstructing/creatingdiagrams) are emphasised in this
short assessment act. A few minutes later, Cgdi)iacommunicates with
Cilla (S) about her work (see excerpt 4 in Sectoll). | considered the
processof inquiring to be in focus in Cilla’s (S) asking for feed fama.
Producing a ranking and a diagram from the resifleéssurvey is considered
to be aninquiry. For Cilla (S), it does not seem to be somethimg lsnows
how to go about doing, and hence, in the analysisalso considered to be a
focus onproblem-solving At the end of the sequence, Cecilia (T) acknowl-
edges that Cilla (S) needs feed forward on whakingnmeans and tells
Cilla (S) that she can show the order in the digrdittle, more, most”
(showing bars with her hand, looking at Cilla (SJ)lla (S) then offers a
definition of ranking of her own (excerpt 30).

Time Speech Gestures Body and Gaze

8:40 Cilla (S): Then you can do Cilla (S) looks down.
like that, little, middle, | Cilla (S) shows bars in
most. ' the air with her hand.

8:42 Cecilia (T): Yes (high). Cil stops showing bars. Cecilia (T) looks at Cil.
Cil: Okay. Cil looks at T.

Excerpt 30. “High” refers to voice at a high freqag. “T” is short for Cecilia (T),
and “Cil" is short for Cilla (S).

| considered th@rocessof defining/describingo be present in excerpt 30;
the defining/describingf the meaning of ranking in the sequence refaived
is done in an interplay between Cecilia (T) andaQis). The assessment
acts are considered to hold affordances for Ci([&)sproblem-solving
Through the assessment acts, at 8:40, she dentesstiia increased readi-
ness to use semiotic resourcesstdve problemsabout ranking as part of
executing aninquiry. She is also invited tdefing which she does both
orally and with gestures.

% Original transcript of speech in Swedish: Ochdni glika! Det &r bra.
190 original transcript of speech in Swedish:

Cilla (S): S& da kan man gora sa dar, liten mellastm

Cecilia (T): Ja.

Cil: Jaha.
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Another processpresent in much of the communication during tresda
that was referred to abovegaining information For the students, there is a
real interest in finding out what things they, aglass, find to be the gross-
est. When Cecilia (T) turns the matter of “grossidésto mathematics, dif-
ferent kinds of gross behaviour are made appawétitput mentioning any
names. The students are demonstrating diffggemtessesuch asgaining
informationthat relate to them. In the final sequence of lésson, the stu-
dents and Cecilia (T) are sitting in a circle oe floor and they all get to
demonstrate antbasonabout theirconstructeddiagrams. One process pre-
sent in Cecilia’s (T) feed back is how differenagliams are useful when it
comes to matters @aining information

Turning to another classroom, we now return to whm#ten document
where Erika (T) has allowed for feed back, feedviod and feed up about
volume, fractions and estimates (see previous@®ctDne goal stated in the
document is: “Knowing how to state a proportionaofvhole in plain frac-
tional form™®. One of the items connected to this goal is devd: “I di-
vide a candy cane into six pieces, then | eat tivin@se pieces. How big a
proportion of the candy cane have | eaten? Showymwsolve the task”™.
Enzo (S) answers “one third” to this question alst alraws a picture (ex-
cerpt 31).

Excerpt 31. Transcript from written material. Ere@S) drawing.

This question is considered in the analysis torberaealistic one (since it is
really impractical trying to divide a Swedish canthne into equal pieces).
For a student like Enzo (S), who here is part &f Kind of classroom dis-
course, | considered this question to be holdirigraénces relative to the
processe®f practising/routineandreasoning/arguingThe latter is consid-
ered to be present since the students are askaghionstrate their solution
to the task, which Enzo (S) does here through ngiitind drawing. For a
student who finds this a challenging task, the @sscmay also involve the
processof inquiring/problem-solving

191 Original excerpt in Swedish: Kunna ange del aheli enkel brakform.
192 Original excerpt in Swedish: Jag delar en pollsgsex bitar sedan ater jag upp tva av
dessa bitar. Hur stor del av polkagrisen har ja@ ®isa hur du tanker.
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6.2.5 Processes Relating to Critically Reflectimgvbathematics

In this section, | address the third of Skovsmog&%90, 2005) aspects of
mathematics competenasitically reflecting In this study, the students are
guite young, and one question is how this aspatbeamade apparent in the
assessment acts in the mathematics classroomedvisitd, consequently,
what affordances these acts hold for studentshiegrof thecritically re-
flectingaspect. | found it hard to considmttically reflectingin the sense of
Skovsmose’s meaning as being present in the ddtaso$tudy. In perform-
ing the analysis, | also looked for any other kofdmeta-discussion about
mathematics used relative to the context of thk. tAsfinding was that an
additional processwas identified, aeflecting on modelsHere, there ise-
flecting communication present about why a certain modelsisd for an
assignment and whether the method served its pewrposhe “main”proc-
essof critically reflecting drawing on Skovsmose (1990, 2005), the student
is invited to lookcritically at mathematics methods used in different contexts
and their consequences for people. In the follovgiagagraph, | address how
the processof reflecting on modelto some extent was demonstrated in the
data analysis.

We return to a sequence where Britta (T) is disogsthe results of a di-
agnostic test with Belinda (S) (see excerpt 11 @ttiBn 5.2.3). As de-
scribed, Belinda (S) has given a correct answend@ming which of two
children ate more candy) using reasoning basedretevant grounds. At
1:05:24 in excerpt 11, Britta (T) is considerecctonmunicate feed forward
with the processfocus ofreasoning/arguingas well asnquiring/problem-
solving (She says “If you wouldh{gh) [silence] ehm, find out how many
pieces of candy each of them ahégf)” while pointing and looking at the
textbook. After thisBelinda (S) makes changes in her solution. Brifja (
then poses a follow-up question (which is not mdirthe diagnostic test),
shown in excerpt 32.

Time Speech Gestures Body and Gaze

1:09:13 | Britta (T): Butis it Britta (T) points at the | Britta (T) Belinda (S)
always (1) textbook. looks at looks at the
the one who eats the Belinda (S). | textbook and

biggest part who gets the
most candy?1®

at diagnostic
She
her

test.
shakes
head.

Excerpt 32. Transcript from video material. (!) icates a specific word being em-

phasised.

193 Original transcript of speech in Swedish: Men éir sk att det alltid &r den som ater storst

del som far flest karameller?
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Here, Britta (T) represents tipeocessof inquiry/problem-solvingvhen she
initiates further discussions. She also initiateseta-discussion where she
relates the current mathematics to other likelyagibns. This is considered
to be reflection on the model used. From Belinda’s (S) perspective, this
seems clear, as shown in excerpt 32, through Hesdng) and in the follow-
ing through saying: “But | have answered this h&tépointing at her diag-
nostic test to the solution in question as weltahe solution for a subse-
guent task). Further on, Britta (T) acknowledges, thnd then she represents
reflectionthrough feed forward: “It's exactly as you've weitt. It depends
on the numbers included. That a fourth of a hundseattually more than a
third of twenty one™® (pointing at figures on Belinda’s (S) diagnosést).

6.2.6 Focus on Self-regulating

In the structure used by Hattie and Timperley (30@7e fourth possible
focus of assessment acts is saif-regulating(see also Andrade, 2010)
Hattie and Timperley consider three sub-categdaeshis focus. | consid-
ered all three to be present in the analysis fe ¢haptermonitoring di-
recting andregulating This focus is related to affordances for studeads

tive agency in the mathematics classroom, althdbghe is a stronger em-
phasis on the focus of the assessment acts aslauttie analysis with re-
spect toself-regulation the interest lies in how assessment acts can have
students’monitoring directing and/orregulatingas a focus. This is related
to the students’ potential to take increasing raspmlity for their work in

the mathematics classroom. A key outcome of théysisais that the focus

on self-regulationis seldom the only focus of assessment acts. Qfften
combined with gorocessfocus, as in the sequences referred to in this sec-
tion. Of course it can also be combined wittask focuswhich would de-
crease the affordances for students’ learning dhemaatics. However, this
combination was not often considered to be prasahe analysis.

We once again consider a video sequence wher&SAargd Angelica (S)
are solving tasks on geometrical patterns (seerpixté in Section 5.2.4). In
this sequence, Ali (S) is requesting more challegdasks (“Hey you. Next
time, give me harder tasks than this”, looking amiling at Anna (T)).
When Ali asks for more challenging tasks, he issodered to beself-
regulatingby monitoring his meaning making and learning process and then
directing towards more challenging tasks. When Ali (8)nitorshis learn-
ing process, he then decidesrégulateit by addressing Anna (T). Anna’s
(T) response (“Wait and see down there”, lookind\a(S) and pointing at
the bottom of the page) is considered to repreaerdcknowledgement of

194 Original transcript of speech in Swedish: Menimtjag svarat pa hér.
195 Original transcript of speech in Swedish: Precimslu har skrivit. Det beror p& vad det &r
for tal. Att en fijardedel av hundra &r faktiskirftn en tredjedel av tjugoett.
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Ali's (S) self-regulationwith his need for more challengitgsks. In analys-
ing this sequence, my analysis is that Ali's (Sfofances for learning
mathematics are increased when he takes respdmsiloit his learning
through thisself-regulation as he does here.

In another classroom, Britta (T) has arranged @ fist on the white-
board, for the “independent work” sessions. Abdve $pace for the list,
there are written instructions (excerpt 33).

If you need help, ask three classmates. If you still need help, write your name on the
help list.2%®

Excerpt 33. Transcript from video material. Textrfr whiteboard in classroom B.

In the analysis, | considered Britta (T) to represkeed forward with the
focus onself-regulation(as well as peer regulation). In following these in
structions, the students first discuss their pnolslevith peers; the affor-
dances for their learning processes may increabkeliws shown by Black
& Wiliam, 2006). Moreover, when they are helpingithclassmates, they
are encouraged, for example,nmnitor anddirect another person’s course
of action. The instructions are considered to comigaie to the students
that Britta (T) is not the only one responsible teaching and learning; in-
stead it is a shared responsibility between hettlaadtudents.

When the teacher provides for students’ self-agsest these assessment
acts are considered to clearly address studesg#f-regulation Self-
assessment is present in the sequence referrelier ¢excerpt 20 in Sec-
tion 5.2.5), where Erika (T) and Enzo (S) have ameasment discussion
about Enzo’s (S) learning during the just-completeit. Throughout this
sequence, there is a focus on mathematiosessesWhen Enzo (S) looks
at the assessment matrix (excerpt 19 in Sectiol®)5ahd reflects on which
of the stated goals corresponds to his demonstiateding, this (also)
represents an assessment focuseafiregulation In the beginning of this
sequence, Erika (T) points at the first row of thatrix and reads the first
cell (about knowing what a litre and decilitre acel loud. Enzo (S) agrees
and Erika (T) tells him to mark this sentence with marking pen. Theelf-
regulation represented in the assessment is maimyitoring. Enzo (S) is
monitoring his past learning during the teaching unit. Whenshinvited to
monitor his learning in mathematics as he is here, thtoisidered to hold
affordances for his learning. At the same time, rtianitoring focus is on
mathematicprocesses

198 Original excerpt in Swedish: Om du behéver hjéffga tre kamrater. Om du fortfarande
behover hjalp, skriv upp dig pa hjalplistan.
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6.2.7 Focuses of Assessment Acts During a Lesson

In this section | address how the focuses of tlsesmnent acts can change
(or not) during and between sequences (with inspirdrom Ljung & Pet-
tersson, 1990; Selander, 2008a). We will followeasment acts along a
timeline, where the focuses in the initial instrons are also included.

During the first sequence in a lesson, Anna (Trpohices a group task to
the students (the third sequence of this lessorbbas described in section
6.2.1). In this task, the students are expectduhtba certain humber, using
clues for the number. There are not many assessoentelated to feedback
present in this first sequence. In the beginninghefsequence, the instruc-
tions mainly concern task focusThe teacher explains how to go about the
task in more practical terms. In the end, ther@ds aprocess focupresent
when Anna (T) explains that the idea is that tHeyutd work togetherréa-
soning to find out which number fits all the cluger¢blem-solviny

In the second sequence, another common patterdertified. Angel-
ica (S), Ali (S), Bx and GX" have started working together and after a while
they get into an argument about which student shsitilin which seat. This
is regarded as generalfocus ontask Anna (T) comes by and communi-
cates feed forward on how they should be seateé.tl&$n continues her
feed forward, explaining the importance of thertirgitso that they can hear
each other since they are supposesioloea problemtogether. | considered
Anna (T) to communicate feed forward here with #t $tom the students’
focus ontaskto aprocessfocus. Theprocessesepresented here are mainly
reasoning/arguingandinquiring/problem-solvingIn the discussion between
the students that immediately follows, theocessfocus is maintained as
they reasontogether about which number corresponds to thesclirhis
pattern, where the focus introduced (or maintairiaddhe teacher-student
communication is still present once the teacherdfsis often identified in
the analysis. In this case, this holds increastmtdznces for the learning of
mathematics compared to the focus of their comnatiioic before Anna (T)
approached the group.

When the third sequence starts, the students tesme gitting for a while,
waiting for Anna (T). Anna approaches and the sttglelemonstrate their
answer (see excerpt 21 in Section 6.2.1). Anna@Mmunicates approval
with a thumbs up and a smile. In an analysis offeed back, the focus is
considered to be alaskand on theight answer In the following communi-
cation, it becomes apparent that the studentstilract sure about why the
answer is correct and Ali (S) introduces a foongprocessesind mainly on
inquiring/problem-solvingIn Anna’s (T) feed back, there is mainly a focus
on theprocesse®f inquiring/problem-solving She explains her interpreta-
tion of theirprocessto them while looking at their notes, and consatjye

107«Bx” and “Gx” refer to unspecified students in tblass.
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why their solution can be considered correct. lnéhd of the sequence, she
tells them that they are about to get a new taskthat they were “really
good”. Here, the focus ien self Anna (T) then communicates feed forward
when she gives them clues to a new nunmseblemand the students start
working without Anna (T). After a short amount ahe, their focus repre-
sents thgrocesses inquiring/problem-solviggdreasoning/arguinglin this
sequence, most of the teacher-student communichasnaprocessfocus
and, again, this is maintained after Anna (T) leftsthe group.

In the fourth sequence, the four students in tlmugrare again sitting
waiting for Anna (T). When she arrives, they shaw tihat they have solved
this task as well. In the beginning of the sequetioe students (the boys)
show their notes and tell Anna (T) their answern&T) communicates
feed back through a smile. In the analysis, thedaaf the feed back here in
the beginning of the excerpt is considered to béhemask,on theright an-
swer. Then the boys in the group introduce a foousself They say that
they are very clever and that the boys are clewdaar the girls. Anna (T)
does not respond to this. Instead she communieg@®val to them through
a “Good” (ageneral taskfocus) and then tells them that they should now
start working in the textbook for the remaining otes of the lesson. She
then leaves the group. Ali (S) once again clainas the boys are smart and
the girls are not. Gx then claims that they disedssverything together, thus
addressing grocessfocus. Ali (S) modifies what he just said and iaste
claims that the boys are smart but the girls ararsino. | also considered
this instance as a focus self After this, the group split up and they start
working on their own in their textbooks.

In the sequences referred to here, is not posilild! for certain whether
the focus ofprocessduring the students’ problem-solving following the
teacher’s first intervention is a consequence daf phocess focus in
Anna’s (T) feed forward to the students that justkt place. Likewise, it is
not possible to tell whether the students’ focuse@lfin the last excerpt was
a consequence of the earlier feed back from theh&acontaining aself
focus. However, it was possible for me to compheefocuses during com-
munication between the teacher and student(shdddcuses in the same
students’ work following this communication. Asllualed before, there is a
relation, which | examine in Section 6.3.2.
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6.3 Focuses of Assessment Acts: Occurrences,
Affordances for Students’ Learning, and Relatiopshi
Similar to the first analysis and outcomes chaptatesent below some

summarised outcomes, based on the findings inivkeenfiathematics class-
rooms visited? These findings are linked to affordances for stisldearn-

ing.

6.3.1 Occurrences and Affordances for Studentsinieg

Below is a summary of outcomes of the focuses densd to be present in
the assessment acts in the mathematics classrasitexivThere are often
several focuses present in a video sequence onadigroup. An overview
of occurrences of focuses is shown in table 3.

Table 3. Overview of Presence of Assessment Fodnsgisssrooms Visited

Focus Video sequences with  Document groups with
occurrences of an as- occurrences of an as-
sessment focus sessment focus

Self 1 2

Task 53 18

Process 80 23

Self-regulating 49 15

" The total number of video sequences with assessawsitrelated to feedback (feed back,
feed forward and/or feed up) is 105. The correspmpdumber for document groups is 27. In
one video sequence or document group there ane wdidous assessment focuses present, for
example both task and process.

As shown in table 3, thprocessfocus appears in the largest number of
video sequences and document groups. It is rari forbe considered that
there are no representations gbpracessfocus in the document groups. At
the same time, there is a number of video sequdhweesty-five) without a
clear focus on mathematigsocessesThe next most frequently occurring
focus observed in video sequences and documetdskisThetaskfocus is
common as a focus of assessment acts in situatibase the teacher gives
instructions to students about assignments to be.dbhere are also several
other types of communication in the day-to-day wiorkhe classrooms vis-
ited where there are more than single occurrencagazus ortask

1% For video sequences, the outcomes presented ieuelé sequences where there is more
than one occurrence of an assessment act preSantategory is present in more than 10 %
of the documents in a group, it is included in thkcomes. The number of sequences with
feed back, feed forward, or feed up is 29 in cla@sr E and around 20 in the other four. The
number of document groups with feedback is arouird &l the classrooms. The number of

documents as a total is considerably larger insotesm E.
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Table 4. Presence of Assessment Focuses in Classidisited

Focus Video sequences with Document groups with
occurrences of an as-  occurrences of an as-
sessment focus sessment focus

Self 1 2

Task: 53 18

— right answer/thing 29 11

— number of 8 4

— piloting 10 0

— general task 32 9

Process, dealing with 59 20

mathematical notions:

— mathematical facts 19 6

— practicing/routine 34 17

— inquiry/problem-solving 26 6

— reasoning/arguing 26 7

— constructing/creating 12 1

— defining/describing 10 6

Process, applying mathe- 34 14

matics notions:

— practicing/routine 10 9

— inquiry/problem-solving 17 12

— reasoning/arguing 15 6

— constructing/creating 5 2

— defining/describing 13 3

— gain information 9 4

Process, critically reflect- 6 0

ing:

— reflecting on models 6 0

— critically reflecting 0 0

Self-regulating: 49 15

— regulating 14 6

— monitoring 33 9

— directing 24 7

8 The total number of video sequences with assedsawts related to feedback (feed back,
feed forward and/or feed up) is 105. The correspandumber for document groups is 27. In
one video sequence or document group there ane wdigous assessment focuses present, for
example the processes inquiry/problem-sohdangd reasoning/arguing.

The third most common focus self-regulating and there is a pattern in
which this focus has been considered to mostlyresgmt along with a focus
on process The least common focus in the analysis is a facuself There
is just one video sequence and two document gralnese there is more
than a single occurrence of this focus.

A key finding in this section is that the analysigygests substantial dif-
ferences in terms of affordances for students’niear of mathematics rela-
tive different focuses of assessment acts. | deschis in this section, and a
more detailed overview of occurrences is showlhet 4.
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The first focus described in this chapter wal for example You aregood

at mathematics”. |1 do not consider this focus totgbute to affordances for
students’ learning since it does not promote stigdarse of semiotic re-
sources in the discipline of mathematics. Studiescdbed both in Hattie
and Timperley (2007) and in Black and Wiliam (199&jlicate that this
focus does not contribute to students’ achievemekgésmentioned, in the
analysis, this focus was considered not to be ptesach in the assessment
acts. If | also include single occurrences (seqgegnith only one occur-
rence, which are not part of table 4), this focas wonsidered to be present
in classroom A, C and E. As described earlier is thapter, the focus is
present when the teacher quickly tells the studeamthie group that they
were very good in doing the task (see sequence$ &rffl 6.2.7) and also
later, during the same lesson, in student commtiarcavith the teacher
present. In the analysis of the written materia, focus is considered to be
present twice (classroom A and B).

A focus ontaskin the teaching and learning of mathematics mainée-
table. As part of the feed forward, there will Instances where the teacher
tells the student what to do, for example, whakdas work on, and there
may not always be reasons or possibilities to disouss why these tasks
were chosen. However, mathematizscessesre not addressed when the
focus of assessment acts exclusively igamk Use of semiotic resources is
not promoted to the students in mathematics dusisgessment acts, and
hence this focus of assessment acts is not coesider hold many affor-
dances for students’ learning of mathematics. elatid Timperley (2007)
claim in their review that assessment acts with tbcus did not have a big
impact on students’ achievements, especially famikng other than surface
knowing. As shown in table 4, the two sub-categopgeesent in most video
sequences aregeneralfocus ontaskand a focus on théght answer/thing
A generaltask focus is on doing (as opposed to meaningmgadnd learn-
ing). The dominant focus in the outcomes of thelyama of the document
groups is d@askfocus on theight answer/thing The most typical move here
is that the teacher checks the students’ perforesaand marks “R” when
the answer is correct and a symbol when it is mmr(relative the key).
Piloting is ataskfocus where the teacher helps the student witlerdifit
parts of a mathematics problem. In the end, thdestudoes not have the
possibility to grasp the entirety of the task ahd possibilities for learning
are low. As shown in table 4, this focus is notsidared to be present in
many of the video sequences. The focus omtimaber ofcompleted tasks or
correct answers is also present in a few video esezps. In classrooms C
and D, thetaskfocus is considered to be present in around twaoghif the
video sequences. Classroom A and B follow, withuatba half of such se-
guences, and classroom E, with a few video seqseihte¢he written mate-
rial, thetaskfocus is present in half the document groups wsdeasment in
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classroom E. In the other classrooms, tdskfocus is present in two thirds
or more of the document groups.

Processas focus is also a term used in the model by élattd Timperley
(2007) and as described previously, | combined thigh Skovsmose’s
(1990, 2005) three aspects of mathematics competdaaling with mathe-
matics notionsapplying mathematics notiorend critically reflecting Not
surprisingly, theprocessfocus is an assessment focus that | consideri® ha
affordances for students’ learning of mathemaflassome extent, this fol-
lows the definition and arguments of learning & bieginning of this chap-
ter, but | also examined this in Section 6.2 witkpect to excerpts from the
data. | showed how students are invited to useaenesources in the dis-
cipline of mathematics during assessment acts wisghematicprocesses
are focused on.

The first aspect of mathematics competermmgling with mathematics
notions, is conceptualised in this thesis through processef asdefin-
ing/describing inquiring/problem-solvingand knowing mathematical facts
The competence aspai#aling with mathematics notiomgas considered to
be present in more video sequences and documamsytban the other two
aspects. Allprocesseselated to this aspect are substantially repredeinte
the video material as well as in the document gsodne thregrocesses
considered to be present in the largest numbeidefovsequences apgac-
ticing/routing inquiry/problem-solvingandreasoning/arguingsee table 4).
For the document groups, the picture is somewHh#&rent, with practic-
ing/routine present in significantly more groups than the opghecesses.
The competence aspatgaling with mathematics notiorsconsidered to be
present in many video sequences among those frassroom A and B. In
the video material from classroom E, the aspecbissidered to be present
in around half the sequences, followed by fewenthalf the sequences
from classrooms C and D. In the written materilis focus is present in
between half and two thirds of the document grolupm all classrooms
except classroom E, where it is present in alldm& document group.

The second aspect of mathematics competeqmying mathematics no-
tions is conceptualised through similgrocessesas for dealing with
mathematics notiondut here the focuses are on the use of mathesnate
context. When this aspect of mathematics competentmcused on in the
assessment acts, there is considered to be aftteslgmesent regarding stu-
dents’ learning of the practical use of mathematics context (nevertheless,
largely in the “specialised classroom discouf8éh the findings from this
study). This competence aspect is present in aronedthird of the video
sequences with assessment acts. In the writterriglatbe aspect is almost
as common as the competence aspedeafing with mathematics notians
Table 4 shows that th@rocessesof inquiry/problem-solving reason-

19 The expression used according to Goodchild (266é:also Keitel 2006).
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ing/arguinganddefining/describingare considered to be present in the larg-
est number of video sequences. Similarly with tbepetence aspedeal-
ing with mathematics notionthe picture is different for the written material
The processes afquiry/problem-solvingare present in the largest number
of document groups, followed byracticing/routine In classroom E, the
competence aspect applying mathematics notioms present in around half
the video sequences from that classroom. In class® and C, the focus is
present one third of the sequences from each olassrfollowed by D and
then A, where this aspect is considered to be ptésene sequence. In the
written material, thigorocessfocus is present in one fourth or fewer of the
document groups in classroom B and D. In classrobdrasd C, it is present
in half and in classroom E in all document groups.

The third aspect of mathematics competewcéically reflecting draw-
ing on Skovsmose (1990, 2005), concerrwitical meta-discussion of the
mathematics used in relation to the context, esfigdhe consequences of
mathematics decisions in people’s lives. As memiibim Section 6.2.5, this
aspect of mathematics competence is not reallyiderel to be present in
the data. In a few sequences, thererisflaction onthe mathematicsodels
used in another context.

The fourth focus of assessment acts according tdeHand Timperley
(2007) is onself-regulating.This focus is related to potentials for the stu-
dent, throughmonitoring directing and/orregulating to take greater respon-
sibility for their work in the mathematics classneoAs described previ-
ously, the focus omself-regulatingis seldom the only focus of assessment
acts in the analysis in this study. It is often bamed with aprocessfocus,
but there are examples of it being combined wifbcaison task A combi-
nation of a focus ogelf-regulatingandprocessis considered to increase the
affordances for students’ learning of mathematsshown in table 4, the
focus onself-regulatingis considered to be present in fewer than half the
video sequences and in half the document groups. fdhus is present in
around three quarters of the video sequences fiagsroom E and B, and
almost half of the sequences from A. In the videquences from the other
two classroomsself-regulatingis considered to be present in a few of the
video sequences. In the written material, sb#-regulatingfocus is present
in material from all the classrooms. In classrodm®, C and D, this focus
is present in half or fewer of the document growgisereas in classroom E
self-regulatings present in all document groups with assessaeat

As shown, there is quite a large amount of vanmmatio the outcomes in
this section, especially for the presence of tHtemint focuses in the as-
sessment practices of the five classrooms. Thiddisessed in Section 6.4.
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6.3.2 A Relationship Between the Focuses of thesssent
Acts and Students’ Subsequent Work

During the analysis of focuses of assessment acé&skey pattern emerged.
After looking into this more thoroughly, a findingas that there actually
was a relationship between the focuses of assesswisnin teacher-student
communication and the focuses of students’ actsadiately following their
communication with the teacher. Here, | analysedsiquences taking place
during students’ independent work or group-workm8acsequences are not
part of this analysis since there was a changetinity after the communi-
cation with the teacher. | examined the studentgkwn the thirty seconds
following the teacher’s departure. In forty-sevesgusences of a possible
fifty-nine, the focus of the assessment acts issdr@e as in the students’
work after the teacher-student communication. heniideo sequences, the
focus is partly the same and in three it is notgame. What this implies is
that if the focus in the assessment acts is onenadlics processes, for ex-
ample, then it is likely that this will be the facin the student’s subsequent
independent work. This outcome of analysis is dised below.

6.4 Summary and Conclusions Regarding Focuses of
Assessment Acts

In this chapter, | presented the outcomes of tladyars concerning the sec-
ond research question regarding the focuses ofss®®at acts in the
mathematics classroom. | described different fosws®d their occurrences
as well as affordances for students’ learning ofhmaatics. Many catego-
ries were present early in the analytical framewakd new categories
emerged during the analysis.

A key outcome of analysis is that there are soncedes of assessment
acts in the mathematics classroom that hold mdordainces for students’
learning of mathematics than others.

The affordances for students’ learning for the &maself andtask are
considered to be low. The student is not promotedngage in the use of
semiotic resources in the discipline of mathematigsng the assessment act
when either of these focuses are present. The foesslfis about the stu-
dent as a person, amakskis about non-reflective doing in the mathematics
classroom. Four sub-categories for thek focus emerged in the analysis:
right answer/thing number of piloting and general For the third focus,
process there are considerable affordances for studésishing of mathe-
matics. This focus is connected to mathematics etemge drawing on
Skovsmose (1990, 2005). When thcessfocus is present in assessment
acts, there are considered to be affordancesuddests’ learning oflealing
with mathematics notionsipplying mathematics notiorend/or critically

135



reflectingin the assessment acts. When the fourth fealsregulationis
combined with a focus gmrocessthe affordances for students’ learning are
considered to increase. It should be noted thaé tisean absence of the third
of these aspects of mathematics competeartesally reflecting It is possi-
ble to question the relevance of looking for thisdkof processin assess-
ment acts in mathematics classrooms with this agepg grade four in Swe-
den. | argue that it is clearly relevant since e¢hisrnothing in the study that
implies that these students are too young to engatds aspect of mathe-
matics competence. | support this with my findihgttthere was still a meta-
reflective aspect related to mathematics presenhéndata reflecting on
model$ and that students critically and constructivedket agency in the
mathematics classroom in relation to their ownrewy when there are af-
fordances for this in the classroom’s assessmexttipe. Based on the ab-
sence of this aspect, | suggest that mathematiosiiisly treated as being an
“intrinsic good” in the classrooms visited (Skovsao2005, see Section
3.1). | return to theritically reflectingaspect of mathematics competence in
the final Discussion.

In this chapter, the focus sklf-regulationis mainly connected to affor-
dances for learning. There is clearly also a o®anection to students’ ac-
tive agency in the mathematics classroom. Withcaigoonself-regulation
the student is invited to increasingly take actigency in her/his learning of
mathematics.

In my analytical framework, | expanded on Hattiel diimperley’s (2007)
original focuses of assessment (which they caklBv | then chose to add
categories from frameworks in mathematics educatiboreover, the cate-
gories that emerged during the analysis derive fnmthematics education,
from the mathematics classrooms visited. This esthiohe to expand my
analysis with respect to the ideational meta-funmctn combination with my
research interest in assessment discourses in muatiice classrooms. One
conclusion is that, in performing research on ctas®m assessment in a spe-
cific discipline, like mathematics education, ieissential not only to address
general notions, but also to address specific nstimm the discipline itself.

As previously discussed in this chapter, one outcofmanalysis in terms
of relationships is that the main focus of the ass®nt acts between teacher
and student is often present during the studentssexjuent work on their
own or with peers. If the focus is on mathemaposcessesthe student is
then invited, through the assessment acts, to enigaactivities with a focus
on mathematicprocesseswith affordances for the learning of mathematics
as a consequence. From this, | draw the conclusianthe focuses of as-
sessment acts are not just a matter of affordaocesudents’ learning in the
assessment practice of a classroom, but also amadithffordances for stu-
dents’ learning in the classroom practice as a &hichm not claiming that
the teacher is the one who always introduces tbesfdcSometimes the focus
is already there when the teacher approaches uderd(s). However, there
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are video sequences in the data where the students changes frortask

to procesghrough the assessment acts in the teacher-stadembunication
and theprocessfocus is maintained after the teacher has left. flitdings
presented here emphasise the affordances for ssudearning of mathe-
matics that are among the teachers’ responsikilitte the focuses of as-
sessment acts and indicate that these affordamcesypnd the assessment
acts.

As described in Section 6.3.1, there are differerfmetween classrooms
when it comes to focuses of assessment acts. Iasbessment practice of
some classrooms, thask focus is just as present as thmcessfocus,
whereas for other classrooms, gr@cessfocus is most common. One con-
clusion is that there are different affordancesléarning mathematics dur-
ing assessment acts in different classrooms’ assgdspractices. This also
holds true for the focus aelf-regulation which is present to a far greater
extent in some classrooms than in others.

The differences in terms of affordances for stusleletarning of mathe-
matics with respect to different focuses were asbi@s the construal of the
assessment discourses in mathematics classroont) wghthe subject of
Chapter 8. But first, in the next chapter, | exaenihe roles of semiotic re-
sources in the assessment acts.
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7 Semiotic Resources in Assessment in
Mathematics Classrooms: Analysis and
QOutcomes

In this chapter, | describe my analysis and outsfoe the third research
guestion about what roles different semiotic resesiplay in the assessment
acts of the mathematics classrooms visited. | etswsider affordances that
can be linked to students’ active agency and lagrmiith respect to semi-
otic resources. This research question is conneotatie social semiotic
textual meta-function. As noted earlier, tiextual meta-function is related
to the construction of a “text”, that is, a multidad ensemble, which in-
volves the formation of whole entities that are acmmicatively meaningful
(Halliday, 2004). In this thesis, | view semiotiesources as the actions and
artefacts we use to communicate, such as gestocegazes, pictorial ele-
ments, speech, symbols and the like (Van Leeuw@®5)2 The outcomes
addressed in this chapter constitute a basis éordles of semiotic resources
in the different construed discourses presenté&thapter 8.

The Pippi Longstocking excerpt found at the begignof Chapter 5 is
also relevant in this chapter. | use it as antilatgn of my analysis of the
communication in considering textual aspects. Tlkeemany semiotic re-
sources present in this excerpt and it could be &t multimodal ensem-
bles constitute the information conveyed us, tlaelees. Yet we are not sim-
ply readers; we are also viewers since there atarps as well.

Picture not
available in this
version.

Picture 4. lllustration from Pippi Goes to Schddh¢igren 1998, p. 15, illustration
by M. Chesworth).
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In the excerpt, it is made clear what is said tglospeech We also learn
that the other children “stared in horror”, whicys something about their
gaze(includingfacial expression This is also apparent in picture 4. We can
see one of the students anddegeas he stares at Pippi, and we can see how
he crouches. An analysis indicates that he repre$&es “horror” usingoody
language as well. The teacher is also presenteipitture. We can see her
gazeand body position. She seems to lower herself to the saewel las
Pippi. This and the fact that she is smiling atoPip the basis for my analy-
sis that, when she explains that people cannotemihe way Pippi does in
school, she does so gently. Thus, my analyses n@ipect to assessment
acts taking place (in Chapter 5) and the focuseabexfe acts (in Chapter 6)
are based on an ensemble of the semiotic resomeegoned.

Picture not available in this version.

Picture 5. lllustration from Pippi Goes to Schddh¢igren, 1998, p. 17, illustration
by M. Chesworth).

When the teacher poses the next two questiongydusrposition is to stand
by the blackboard (picture 5). | assume thatdereandbodyare directed
toward the student she is addressing. The firsstepreis directed to Pippi
(“Well now, Pippi, how much do you think eight plésur is?”) and then
Tommy (“Can Tommy answer this one? If Lisa has seagples and Axel
has nine apples, how many apples do they havehteigg). There areym-
bols written on the blackboard, clearly communicatingtthhe focus is
mathematics.

In the following section, | address the semiotsogces that were part of
the initial analytical framework for this chapter.

7.1 Analytical Framework for Semiotic Resources

The following analytical framework has similariti@gth the transcription
structure presented in the methodology chapteorder to analyse the roles
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of semiotic resources, the first step was to detexrthe presence of semi-
otic resources. Below is a list of the resourcesatted out with, based on
Kress et al. (2001) and Rostvall and West (2003)Isd drew on the two
pilot studies carried out (Bjorklund Boistrup, 200Bjorklund Boistrup,
Ljungberg, Sjoholm, & Pettersson, 2007; see aldtefson & Bjorklund
Boistrup, 2010):

speech The teacher or student talks.

gestures The teacher or student uses gestures.

body The body movement is significant for the analysis.

gaze The gaze makes meaning. This mostly concerns where
person looks.

words Words are written.

symbols A symbol is written or drawn.

pictures A picture is drawn.

figures A figure, such as a rectangle, is drawn.

In this study, as in Kress et al. (2001) and Rdkstsad West (2005), arte-
facts also play essential roles as semiotic regsuirt classroom communi-
cation as discussed below. Additional resourceswieae later identified to
be present in the analysis are part of the findimgsented below. In this
chapter, | connect to Kress (2009) and SelandeKaesk (2010), who write
with respect to assessment regarding how diffgpemttices can show dif-
ferent ways of recognising students’ demonstratexhing.

7.2 Semiotic Resources and Their Roles in Assedsmen
Acts in Mathematics Classrooms

In this section, | describe the findings of thedstwith respect to semiotic
resources and their roles in assessment acts inematics classrooms. |
also connect to affordances for students’ activenayg and learning. As in
the previous chapter, | return to earlier excefpim the data and present
some new ones. | also give examples of the findihgsare viewed as insti-
tutional traces. These are then linked to the coedtdiscourses in Chap-
ter 8.

7.2.1 Body-related Semiotic Resources

| here address semiotic resources related tbddg The semiotic resources
in this section, likegesturesare present in structures by Kress et al. (2001)
and Rostvall and West (2005). Several sub-categairerged during the
analysis, along with a new “main” category. In #ealysis,gestures and
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similarly body movements, were part of multimodal ensemblesingjab
assessment acts and/or focuses of assessmenOaetsiew sub-category,
voice is connected tepeech(see Kress et al., 2005). It is not simply what is
said that contributes to the assessment acts, Iboittlae character of the
voice (for example, if thevoiceis at a higher frequency than usu&pze
concerns where a person looks. One sub-categoeyifitacial expression
which is when the teacher or student maké&scel expressionthat | consid-
ered to communicate something relevant to the tgitugfrom the perspec-
tive of this study’s purpose). The reason for cating it to gazeis thatfa-
cial expressionare most often accompanied ¢gzein the teacher-student
communication, andjazeand facial expressionsre both expressed using
the same part of theody Drawing on Black et al. (2003; see also Black &
Wiliam, 2006) in combination with what emerged elevant in the analysis,
| addedsilenceto the categories. In Black et al. (2003), a sieis counted
if it is three seconds or longer. In my transcriptsoted silences one second
or longer; | will return to the significance of aiiices of three seconds or
longer in Section 7.3. | regardsdenceas a “main” category here since it is
expressed not only through an absence of speakmgpeech but is also
often combined with a lack of accentuatemtlymovements. In a subsequent
paragraph, | examinsilenceas part of assessment acts in the classrooms
visited, but | first address the other categorétated to thdody.

Denise (S) is standing in the classroom looking items of certain
lengths. Diana (T) passes by and asks Denise veidehof the measurement
tape she is using (excerpt 34).

Time Speech Gestures Body and Gaze
1:01:28 | Diana (T): Ehm, Denise. Denise (S) holds meas- | Diana (T) looks at De-
urement tape in hand. nise (S).
Denise (S): Yes. 110 Denise (S) looks at T.
1:01:29 | T: Do you
remember? Which side T touches Den’s m tape. | Den looks at m tape.
do you use? T retracts hand. T looks at m tape.
1:01:33 | Den: Yes. One should use | Den changes the way
she holds m tape.

110 Original excerpt in Swedish:

Diana (T): Eh, Denise.

Denise (S): Ja.

T: Kommer du ihdg? Vilken sida anvander du?

Den: Ja. Det ska vara

T: Ja, du anvander [Den: den har.] centimeterusiate tar baksidan dar det var inch.
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1:01:34 | T: Yes, you are using
[Den: this one] centime-
tres, just so you don't use

the other side where it's T looks at Den.
inches. Den walks away.
Excerpt 34. Transcript from video material. The akbrackets, [ ], signals simul-

taneous speech. “T” refers to Diana (T), “Den”hsu for Denise (S), and “m tape”
is short for measurement tape.

At 1:01:33 in excerpt 34, Diana (T) is consideredrécognise the answer
from Denise (S). Here, the meaning making is mhdeugh the interplay of
semiotic resources, as it is in all communicatiBath Diana’s (T) and De-
nise’s (S) gazesare directed towards the measurement tape. When De
nise (S) is asked which side she is using, shegdsathe way she holds the
tape in order to see the end where the unit idemritHere, she usgestures
Both body positions are standing. The means by which Didhaéptures
what kind of activity (measuring things in the dasom) Denise (S) is en-
gaged in (and as a consequence allows for feed dadior feed forward)
arebody (Denise (S) is standingaze(looking around the classroom) and
gesture (holding a measurement tape). Taeefact (addressed in a later
section) of measurement tape also plays a role karee it is possible to
make a mistake when one side is marked accordmgnitric system and
the other side in inches. Apparently, Denise (Q)sig the intended side.
The activity that Denise (S) is engaged in in geguence is quite different
from sitting quietly at her desk solving the taskhetextbook The activity

is initiated by atextbook(an institutional trace) and offers affordances fo
students’ active agency in the mathematics classrsiace the students are
asked to look for things in their own classroomiwvat certain length. There
are possibilities for students’ own choice relatigetheir interest here. This
is not explicitly addressed in the assessmentiadtis sequence, but there
is considered to be implicit promotion since Didhamakes sure that De-
nise (S) has the right means (the correct sidaeiteasuring tape) to com-
plete the assignment.

One finding with respect tbodyas a semiotic resource is thmidy can
play a substantial role in assessment acts, wisidkkamined below. Bea-
trice (S) wants help solving a task about fractionghe textbook which is:
“One day almost all of the 24 students in Marikelgss wore jeans. There
were only 4 students who did not. How big a praparbf the students wore
jeans?*! Britta (T) and Beatrice (S) communicate almost teimutes on

111 Original excerpt in Swedish: “En dag hade nastiEn2# elever i Marikas klass jeans. Det
var bara 4 elever som inte hade det. Hur stor eadeleverna hade jeans?"
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this task. Following Britta’s (Thody position during the sequence, it is pos-
sible to note that she is first standing, leaningrdBeatrice’s (S) desk. After
a couple of minutes, when Beatrice (S) says thatdsles not understand the
word “proportion”, Britta (T) changes heodyposition and sits back on her
heels. After a few more minutes, Britta (S) changeody position again,
takes a chair and sits besides Beatrice (S), lgaovar her desk. Thedody
changes, together with other semiotic resources, camsidered to be
Britta (T) communicating engagement in Beatric&¥ rleasoning. The latter
movement, when she brings the chair over, is aesidered to be Britta (T)
communicating that this will take some time andt tihds okay. We will
return to matters concerning time when | descriteedonstrued discourses
in Chapter 8.

In the same sequence, Beatrice (S) wsezeto communicate that she is
asking Britta (T) for feed back and/or feed forwa@ulite early in the se-
guence, Beatrice (S) has a suggestion for the ctarswer (excerpt 35).

Time Speech Gestures Body and Gaze

07:44 Britta (T) Beatrice (S)
Beatrice (S):  Four who looks at looks down.
weren't wearing jeans and Beatrice (S)
then twenty four. Then it's
twenty who are wearing Bea looks
Jeans.11? atT.

T nods.

07:49 | Britta (T): Mm!

07:50 Bea: Thenitis

(silence 4 s) Bea looks down.
07:56 Bea: Then itis Bea looks at T, down and
af...i...fth who are not at T again.

wearing jeans.

Excerpt 35. Transcript from video material. “f...i. hftindicates how Beatrice (S)
speaks in this instance. “Bea” is short for Bieat(S), and “T" is short for
Britta (T).

At about 07:48 in excerpt 35, Beatrice (S) doespuate a question and still
it is considered that she is asking Britta (T)fed back. The reason for this
is to be found, firstly, in what takes place befared after this particular
episode. So far in the sequence, Beatrice (S) loatlytbeen looking down,

112 Original transcript of speech in Swedish:

Beatrice (S): Fyra stycken som inte hade jeans adjugofyra. D& &r det tjugo stycken som
har jeans.

Britta (T): Mm!

Bea: Och da &r det

Bea: D4 ar det en femtedel som inte har jeans.
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so when she looks at Britta (T) at this point, hsidered it to communicate
an interest in Britta’s (T) opinion about her sugfigm. This becomes clearer
after this, when Beatrice (S) poses more of a furesthile at the same time
changing her answer: “Or a sixth who are not wegjgans”, followed by
“Or?"'** Here too, Beatrice (S) looks at Britta (T). Sedgnthis interpreta-
tion is made since it is a pattern in this classifeevery class | visited) that
the student'gazeis directed towards the teacher when s/he askée@at
forward or feed back. | suggest that, in this kifigituation,gazeis a semi-
otic resource by which the student can take aa@ency in the mathematics
classroom.

In the following sequence, we again encounter E82pwho | consid-
ered to communicate disapproval of the task theywarking on in groups
(see excerpts 6 and 7 in Section 5.2.1). At 27rbEkxcerpt 6, Enzo (S)
answers Erika’s (T): “I don’t know! Is it suppostmbe twenty seven?” with
his mouth downturnedfgcial expressionand with a narrowoice This is
considered in the analysis to indicate that heoiaraunicating disapproval
of the teaching. He communicates something sinaits28:40 in excerpt 7.
Voiceandfacial expressiomplay another role in the following excerpt. Here,
Erika (T) acknowledges Enzo’s (S) disapproval (epca6).

Time Speech Gestures Body and Gaze

28:43 Erika (T): Hey, let's talk | Erika (T) has paper with | Erika (T) looks at class.
about this now; otherwise | task in hand.
Enzo will go mad if it's not T looks at Enzo(S). T
sorted out (giggles).**

smiles.

Excerpt 36. Transcript from video material. “T"sBort for Erika (T).

In excerpt 36, Erika (T) recognises Enzo’s (S) pisaval still communi-
cated bygestureandgaze along withfacial expressiorfwaves hand quickly,
has wrinkled forehead, corners of mouth are dowmetd)y. Using hespeech
along withvoice (giggles),gazeandfacial expressior(smiling), Erika (T)
communicates feed forward to him that they willediss the task together in
order to sort it out. In this sequeneejce andfacial expressiorare consid-
ered to offer affordances for Enzo’s active ageincthe mathematics class-
room since, in this discursive practice, he cogress disapproval consti-
tuted by these and other semiotic resources. Whiga &) acknowledges
this throughvoiceandfacial expressionthis is also considered to offer these
affordances. On the other hand, if Erika (T), feample, had spoken with a
narrow voice and had dacial expressiorsuch as a wrinkled forehead, the
samespeechwould be understood in a different way and coneatiy offer

13 Original transcript of speech in Swedish: Ellersiittedel som inte har jeans. Eller?
114 Original transcript of speech in Swedish: Horviigor s& att vi pratar om det har nu, for
annars blir Enzo tokig pa att det inte blir utrett.
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fewer, if any, affordances for students’ activerage It should be noted that
a teacher may choose not to accept disapprovalnasaas for a student to
communicate feed back about the teaching, andeimgt/him to express this
instead through less assertive disagreeing. Thet pare is the teacher’s
acknowledging the feed back, where semiotic ressusuch aspeech
voiceandfacial expressionplay an essential role.

As mentioned, a semiotic resource that emergedsad-&ategory during
the analytical process $lence One sequence wheséenceis present is the
one with Britta (T) and Beatrice (S) referred taliea in this section. As
shown in excerpt 35, there are silences duringri®es speech(“Then it's
(silence of four seconylsThen it's a f...i...fth who are not wearing jeans”).
During this sequence, there are several instanbesenBritta (T), by being
silent herself, communicates to Beatrice (S) that should take her time in
reasoning through the problem. | also consideridtithbe because she gives
herself time to communicate well-reasoned feed laaxci{or feed forward to
Beatrice (S) usingpeechand other semiotic resources. The focuses of the
assessment acts in communication about this t@skramathematical proc-
esses related to two aspects of mathematics congeetédealing with
mathematics notions” and "applying mathematics amsti. Occasionally,
there is also a focus on Beatrice's (S) self-rejauia Consequently, there
are considered to be affordances for Beatrice’dg@&ning of mathematics
here. In the analysis of this part of the sequetihere seems to be a connec-
tion between the silences and the focuses of tkesament. When Bea-
trice (S) takes time to be silent and then ansvetrs, takes active agency in
her learning and her demonstrated knowing is magiieal processes. | will
return to this pattern in Section 7.3.

7.2.2 Semiotic Resources in Writing

In my analysis, | considered semiotic resourcesriting to play roles in the
assessment acts in the mathematics classroomedvisiere, in contrast to
the preceding section, no new categories emergddgdthe analysis. The
semiotic resources in this section awverds (which refers to writing in
wordg, symbols,pictures and figures (for example, a rectangle). Here, |
concentrate on two documents where it is possiblecansider self-
assessment as being present.

First, we return to Cilla (S) and a se§sessment form from the material
connected to theextbook(excerpt 37). Cilla (S), probably following instru
tions from Cecilia (T), has used an “X” to indicdke degree of confidence
she feels about angles, figures and scale (ex8@rghows the first five of
eight questions).
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| feel:

Certain Quite Uncertain
When | am expected to:""® certain
decide whether an angle is right, acute, or obtuse X
say which of two angles is smaller X
say which angle in a figure is bigger X
say what these figures are called X

calculate how long an item is in reality if it is depicted X
using a scale 1:10

Excerpt 37. Transcript from written material. Sadfsessment form with the first five
statements.

In the self-assessment form, Cilla (S) has assdssedegree of confidence
about angles, figures and scale using the semiesourcesymbols(the
X’s). There are several semiotic resources in thestjons. As shown in
excerpt 37, the questions are mainly posed by ngrith words but we can
also sedigures(geometrical shapes) asgmbolg“1:10"). In the final ques-
tion, the student is asked what was most fun inctiepter and why. Here,
the student is invited to answer by writingwmords Cilla (S) has not an-
swered this question. As mentioned earlier, thimfes regarded as an insti-
tutional trace. It is part of thextbookmaterial, and similar forms are identi-
fied for the students from another class in thestuhere the samextbook
was used. This direct institutional trace consadtsvriting in words along
with other semiotic resources. Since this is materieant for the student,
the use of the form also offers affordances fodaiis’ active agency in the
mathematics classroom. | reached this conclusisstlyf due to the student
being invited to take an active part in learninghmeanatics when she reflects
on how sure she is about what they just workednaihe last unit, and sec-
ondly, due to the opportunity given for her to conmicate feed back about
the teaching in the questions at the bottom optymer.

In another document, which Denise (S) has workedhaonly semiotic
resourcepresent in the questions is writimgwords The point in examining
this excerpt here is that, as in several documentise data, there are still

115 Original excerpt in Swedish:
Kanner jag mig
Nar jag ska Saker  Ganska saker  Osaker
avgodra om en vinkel &r réat, spetsig eller trubbig
séga vilken av tva vinklar som &r minst
saga vilken vinkel i en figur som ar storst
tala om vad de hér figurerna kallas
rakna ut hur l1&ngt ett foremal ar i verkligheten det ar avbildat i skala 1:10
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many semiotic resources present through the aesviteferred to in the
guestions (excerpt 38).

Mission ¢
Build a tower out of building blocks. It has to be over 1 metre, and try to do it in
2 minutes at the most.

Measure the perimeter of a door and try to do it in 3 minutes.

Try to find something in the classroom that is exactly 21 cm; try to finish in 2
minutes at the most.

This is how we managed
to complete it: [six answering lines]
| found this task to be: [two answering lines]

Excerpt 38. Transcript from written material. Wdrkst.

This paper serves both as instructions for grougkvand as an assessment
of the work and the task. In the instructions, skeniotic resources referred
to arebody (building, measuring)speech(solving the task together) and so
on. Theartefacts(see the next sectiongpeded are thmanipulativesbuild-
ing blocks, measurement device and some kind akclM/hen the student,
in this case Denise (S), answers the questiong #re no instructions about
what semiotic resources are expected in the ansivaay actually be pos-
sible for a student to use writtevords symbols drawingsand the like, in
her description of her work on the tasks. Denigengs used a limited set of
resources. For the first three questions, her aissare: “1m, 46; 5 m 92; a
book”. Denise’s (S) focuses in her answers arehencbrrect answer and
answering quickly (task). In the fourth questionafa (T) has provided for
self-assessment (feed back to student). The s&s fiar writing the answer
communicate that Denise (S) and the other studmetsnvited to write an
extended assessment about how they managed toetentipé task. Despite
this, Denise’s answer is brief: “We had good coatien in the group”. In
the last question, Diana (T) allows for feed bamler teaching relating to
Denise’s (S) experienced meaning making duringatttesity. Denise’s an-
swer, which is considered to be feed back on thehiag, is even shorter but
still quite clear: “Boring”. The two last questioase considered to commu-
nicate affordances for Denise’s active agency érttathematics classroom.

118 Original excerpt in Swedish: Uppdrag

Bygg ett torn av kaplastavar som ska vara 6ver tenoeh forsok gor det pa hogst 2 minuter.
Mat omkretsen pa en dorr och forsok klara det périuter.

Ni ska forsoka hitta nagot i klassrummet som &cigr@l cm, forsok klara det pa hogst 2
minuter.

Sa har gick det for oss:

Jag tyckte att den har uppgiften var:
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Denise (S) has taken advantage of these affordamteser short answers.
It may be possible to relate the lack of more @sldetailed answers on
guestions like these to a classroom’s assessmaatiqa, in which certain

discourses can be construed (see the next chaptisralso possible to dis-
cuss whether a broader range of semiotic resourdbe questions would be
more inviting to Denise (S) with respect to henachagency.

7.2.3 Semiotic Resources as Artefacts

Drawing on Kress et al. (2001) and my analysishefdata, | examine arte-
facts present in assessment acts in the classrasitesd. One group is arte-
facts for writing and drawingvhiteboard(could also be a large white sheet
of paper used for the same purpose, for examgefyook notebookwork-
sheetandother documentfor example, assessment matrix). A second group
is artefacts as thingsalculator, manipulative measurement devicand
other resourcegwhich were used in just a few sequences in tha, dat
example, scissors and marker pen).

In this section, | explore the roles wlnipulativesn assessment acts. A
mathematicamanipulativeis understood to be an object designed so that a
student can learn mathematics by manipulating itn&nipulativecan be
purchased by the school or constructed by the ézathe analysis revealed
that they play different roles. Cecilia (T) useanipulativesn the form of
apples which she cuts them in pieces in front ef $tudents. Cecilia (T)
introduces fractions by cutting the apples whikoakriting on a large white
sheet of paper. As she cuts the apple, she alszs gpgestions to the stu-
dents, who answer in unison. In this part of thgusece, Cecilia (T) has
asked the students if she can cut a fourth of fipdeainto two equal pieces,
which the students including Cilla (S) acknowled@ecilia (T) continues to
ask (excerpt 39).

Time Speech Gestures Body and Gaze
04:58 Cecilia (T): What does that Cilla (S) + Catrin (S) look
make?*’ mostly at Cecilia (T).

Cecilia looks mostly down
at apples.

04:59 S + Cilla (S) + Catrin (S):
One eighth.

117 Original transcript of speech in Swedish:

Cecilia (T): Vad blir det da?

S + Cilla (S) + Catrin (S): En attondel.

T: Blir det bara en attondel?

Bx: Tva attondelar.

T: Ja, en fjardedel &r lika med en attondel pludteondel!
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05:00 (silence)
T: Isit only
one(high) eighth? Cecilia (T) cuts Y4 apple
into two pieces.

05:03 Bx: Two eighths.

05:04 T: Yes(!), one fourth | T writes on paper:
equals one eighth plus one 1 1 + 1

eighth. 4 8 8

Excerpt 39. Transcript from video material. (!) icetes a specific word being em-
phasised. “T" is short for Cecilia (T). “S” and “Brefer to unspecified students.

In excerpt 39, the role of theanipulatives(the apples) is considered to
communicate feed forward to the students, to gthden, about the correct
answer. This could also be seen as piloting sineestudents answer differ-
ent subtasks guided by the other students, ansyverianison, as well as by
the manipulatives During this guiding or piloting, the affordancis stu-
dents’ active agency are considered low.

In another sequence, Britta (T) discusses a didignoest with
Belinda (S) (see excerpts 26 and 27 in Sectior2.Z.he task concerns
which of three jars of marbles has the largest gutign of white marbles.
As described, Belinda (S) has answered incorramtiythis task, and what
seems to create problems for her is that thereddenumbers of marbles in
Jars B and C. She has not managed to draw elev@iah8) or ninths (Jar
C). After several minutes, during which Belinda (B8¢s different ways to
draw circles that she can divide in a way to firacfions for Jar B and C,
Britta (T) brings outmanipulatives Thesemanipulativesconsists of “poles”
on which coloured blocks are stacked (excerpt 40).

e "

Excerpt 40. Part of a frame from a video sequehogmg manipulatives.

Through the use of theseanipulatives Belinda (S) and Britta (T) reason,
step by step, about the fraction of white marbtethe different jars. In ana-
lysing the role omanipulativeshere, one aspect is that Belinda (S) seems to
have advanced rather far through tegtbook’s“levels”. Nonetheless, she
has problems with several tasks in the diagnosst and in a few cases,
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Britta (T) and Belinda (S) end up usinganipulatives There is no discus-
sion about whether Belinda (S) should work on othsks for a while, and
more and more solve the problems withm#nipulativesInstead, she goes
on working at the next “level”, following theextbooksystem. The assess-
ment that Britta (T) communicates here is considiécebe that Belinda (S)
has demonstrated sufficient knowing during thewlson. As demonstrated
in Section 6.2.2, thenanipulativesas they are used here are not considered
to contribute to affordances for Belinda’s (S) feag.

It is possible to view the use ofanipulativesn this classroom’s assess-
ment acts as an institutional trace. This is suploby information in my
research log, where it is possible to read that$bhool has a certain direc-
tion, one in which the use aghanipulativesis a substantial component. In
terms of the roles of artefacts, an essential isswehether and, if so why
and how, semiotic resources are promoted or estriated.

7.2.4 Promotion or Restriction of Semiotic Resosarce

In this section, | address the roles of semiotBDueces in assessment acts in
terms of how the various semiotic resources pamnotedor restricted as
ways of demonstrating mathematics competence (seekaess, 2009; Se-
lander & Kress, 2010). In several of the sequemneksred to in the thesis,
the teacher and students implicitly communicateeptanceof different
kinds of semiotic resourcesicluding artefacts. There is no discussion about
the benefits of or any restrictions regarding teenistic resources used.
Sometimesacceptanceof a semiotic resource (or artefact) is communitate
more explicitly. Three categories emerged during aimalysis. One igot
accepted/restrictedHere, the teacher and/or student deatsacceptone or
several semiotic resources and/or artefacts. Tieeseme kind ofestriction

on what semiotic resources or artefacts are avaifab communication. The
second category iacceptedand the third category isromoted Here, the
teacher and/or studeptomotescertain semiotic resources and/or artefacts.
If acceptancecommunicates “you could use this semiotic resdurteen
promotioncommunicates “you should (I think it is a gooddde) use this
semiotic resource”.

In the following excerpt, a teachesstrictsthe semiotic resources that can
be used by the students as part of the assessotenfana (T) and her stu-
dents discuss the students’ earlier solving ofablem on patterns. Anna is
standing at the front by th&hiteboardand the students are seated at their
desks. Anna (T) and the students have covereditefif/e figuresin the
pattern (small squares organised in triangles; esagerpt 12 in Section
5.2.3). These fivdigures are drawn on thevhiteboardwith the number of
small squares written under edajure (the firstfigure has 1 square and the
following squares have 4, 9, 16 and 25). Anna @)siders the next ques-
tion, which is: “Imagine that you have drawn tegufies. How many squares
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would the tenth figure then contaid®”’Anna (T) makes clear that they are
not going to draw morfiguresand that she still wants the students to say the
number of small squares in the tefitfure. During Anna’s (T) talk, Angel-
ica (S) and Ali (S) whisper to each other whilekimg at theirworksheets

Ali (S) points at thediiguresthey drew earlier. Angelica (S) waves her hand
and they get to answer. Angelica (S) first ansvides squares, but they then
change their answer to one hundred. More studegtgest the same answer.
Anna (T) then tells Angelica (S) and Ali (S) to deke how they came up
with the answer (looking at both students). Ali §8rts walking towards the
whiteboard(excerpt 41).

Time Speech Gestures Body and Gaze

20:10 Angelica (S): We thought Ali (S) starts walking to-
[Ali (S): We took] the | Angelica(S) points at | wards the front of the

highest point.**° the top of a figure invisi- | classroom.

ble in front of her. Angelica (S) looks at the
whiteboard.
20:13 Ang: Yes Ali. (Anna (T) is not visible) Ang looks at Ali and at the
Anna (T): Try to explain front of the classroom.

and I'll point (high).
Ali turns around and walks
back to his desk. He
smiles.

Excerpt 41. Transcript from video material. “Higtgfers to voice at a “high” fre-
guency. “Ang” is short for Angelica (S), and “Ali8 short for Ali (S).

At 20:13 in excerpt 41, Anna (T) restricts Ali (8hen he wants to go to the
whiteboardand point at thdigures drawn there (“Try to explain and I'll
point”, Ali (S) turns around). During an earliessg®mn when they discussed
the first pattern, it waacceptedhat the students move to the front of the
classroom when they explained their solutions. Tédwyd then explain their
course of action througépeechgestureqpointing atfigures on thewhite-
board) and other semiotic resources. This time, Annaddgsnot accept
that they move to the front and consequendistricts Ali (S) and Angel-
ica (S) from expressing their answer through a#l #emiotic resource(s)
available in the previous lesson. This time, Al é8d Angelica (S) describe
their reasoning mainly througtpeechand gestureswhile remaining seated

118 Original excerpt in Swedish: Téank dig att du higtrtio figurer. Hur manga kvadrater
hade den tionde figuren da innehallit?

119 Original transcript of speech in Swedish:

Angelica (S): Vi téankte

Ali (S): Vi tog den hdgsta punkten.

Anna (T): Ja Ali. Forsok att forklara s& pekar jag.
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at their desks. During this part of the sequerteeretare several instances of
feed back and, as in this excerpt, feed forwarchipdiom Anna (T) to the
students focused on reasoning, describing and gmebblving. In the analy-
sis, | considered Anna (T) to provide affordandesughrestriction for the
learning of mathematics processes related to teedspect of mathematics
competence, "dealing with mathematics notions”. Sbeces” Ali (S) and
Angelica (S) to reason and to usg®eeclhwith concepts from the discipline of
mathematics, such as figure, side and so on, aréli actuallypromotes
the use oBpeechn relation to mathematics competence.

Promotionis also identified when Britta (T) discusses agdisstic test
with Belinda (S). Britta (T) communicates feed b&zlBelinda on her use of
semiotic resourcesShe points at Belinda’s (S) writing amilawing in the
diagnostic test and says that Belinda shows hetisnk clearly and that it is
good that she uses madyawings In this way, shggromotesthe semiotic
resourcadrawing and is considered to provide affordances for taghemat-
ics processes of defining/describing.

7.2.5 Questions in use

One way for teachers to allow for various kinddesfdback is to pose ques-
tions. The questions are constituted using variessurces in multimodal
ensembles. Through the questions, semiotic reseystaey roles for stu-
dents’ possibilities to demonstrate knowing. Héine, openness of the ques-
tions (described in Section 2.2.2; Gipps, 2001;p8h# 2000; Harlen, 2007)
is examined and related to affordances for stutlantsve agency and learn-
ing of mathematics.

There are both open and closed questions in therimatin these in-
stances, | refer to a model developed in one ofptld studies (Bjorklund
Boistrup et al., 2007; see also Pettersson & BjinitlBoistrup, 2010). The

model is shown in figure 15.

Openness for
A solution

Openness for
. answer

»

Figure 15 . A model for openness of questions
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The first column on the left contains questions rghenly one answer is
expected. The middle column contains questiongaviveo or three correct
answers are possible, and the third column contgilstions where four or
more correct answers are possible. The bottom mwains questions with
just one expected solution. A solution is underdtbere to be the demon-
strated course of action for arriving at the anstwehe question. Also posi-
tioned here are tasks where the student is notlaskdemonstrate the solu-
tion, only the answer. The middle row contains tjoes that have two or
three solutions possible and the top row contairestijons with four or more
solutions possible.

A typical instance of a set of closed questionpar$ of assessment acts
in the written material is a test on mental aritimeOn one piece of paper,
Belinda (S) has filled out the answers for the plittation table. There are
spaces at the bottom for the student’s hame angicfermany points out of a
total of 45 the student has managed to get. Thasstigns belong in the left
most cell of the lowest row, since there is onle grossible answer to the
questions and the student is not asked to demomstea solution. This test
is from a Swedish website, where teachers can dpgloauments that other
teachers can download for free. This is seen aseatdnstitutional trace
representing the institution of school through thternet community.

The next question, which is more open, is likewiskated to mental
arithmetic. In the first item on addition in a diexggtic test, Angelica (S) is
asked to divide two piles of beans in as many dffeways as she can. Un-
der it is a drawing of ten beans. Angelica (S) matsanswered this question;
instead she has answered the next question dir@ttéyquestion is: “Which
counting stories can you find for your drawings &b Write in mathemat-
ics language and calculate the answé&fs&hgelica’s (S) solution is shown
in excerpt 42.

1+9=10
2+8=10
3+7=10
4+6=10
5+5=10
6+4=10
7+3=10
8+2=10
9+1=10

Excerpt 42. Transcript from written material. Arigals (S) solution.

The presumptive openness of this task lies in thdesits’ possibilities of
choosing in what order to write the calculationsigélica (S) has clearly

120 original excerpt in Swedish: Vilka réknehandelsan du hitta pa till dina bilder ovanfér?
Skriv p& mattespraket och rakna ut svaren.
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chosen to put them in a logical order, increadggfirst term while decreas-
ing the second in each new row. This question lgslda the first cell in the

second row since there is a variety of possibleswWay the students to come
up with all the combinations. This is also considketo be an institutional

trace. It comes from supplementary material thabsts can buy for diag-

nostic purposes along with thkextbookmaterial.

Another excerpt related to mental arithmetic is apgy prepared by
Erika (T) on which Enzo (S) has answered questi@me set of questions
contains spaces where it is indicated that numbeosild be written. The
first item is shown in excerpt 43.

CIxO =24

Excerpt 43. Transcript from written material. Fitetm on paper on mental arithme-
tic.

In this question, the degree of openness is comsld® be high. Enzo (S)
has written 4 x 6 = 24, but other answers are pissible. These questions
belong to the right most cell in the lowest rowtleé model. The only way to
solve the question is to put numbers in the squagsthe range of possible
answers is infinite. In this open question, EnzpigSconsidered to be pro-
vided with affordances for active agency. Thiscofirse, is because of how
well acquainted Enzo (S) is with open tasks likis tme. Such open tasks
are considered to be part of a specialised classmiscourse (see Good-
child, 2001; Keitel, 2006), and a student (likeg?ipvho is not familiar with
this context, may not be invited to take activeraye

What also emerged during the analysis is that ¢aehers in the class-
rooms visited often communicate feed back and/ed feorward through
guestions. Denise (S) wants to use square metres st for measuring
length (described earlier in Section 5.2.2). Attes, Diana (T) asks a clari-
fying question (at 22:10), thus allowing for feeahward: “Well, what are
square metres? Could you explain that fir§t2As noted earlier, this was
considered to communicate feed back to Deniseg$yedl since Diana (T)
does not immediately accept the answer as theatameponse, which she
had done so prior to that in the sequence. Indtudy, there are many se-
qguences where the teacher poses questions indt¢elting the student the
way things are, which is considered to create défoces for the student to
take active agency.

121 Original excerpt in Swedish: Ja, vad ar kvadraém®eKan du beratta det forst?
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7.3 Semiotic Resources: Occurrences, Affordanaes fo
Students’ Active Agency and Learning, and
Relationships

Below, | present a summary of outcomes, based amalysis of data from
the five mathematics classrooms visited. | als& tims to affordances for
students’ active agency and learning.

7.3.1 Occurrences and Openness of Semiotic Resourtiee
Mathematics Classrooms

In this section, | give a summary of findings ofrsetic resources and their
roles in assessment acts in the mathematics ctamsreisited. One outcome
related to potential acknowledgement of semiotioueces in the video ma-
terial is a picture of acceptance. The assessnoentee constituted by mul-
timodal ensembles with semiotic resources suchasetrelated to thieody
This includedspeech(including voice), gestures body movementsgaze
(including facial expressionsand silence Voice facial expressionsand
silenceare complementary to the analytical frameworkarted with. One
example is how teacherspeech often throughvoice is part of multimodal
ensembles communicating feed back with directiareh sas approval, dis-
approval or interest. A second example is teachmmgimunicating interest
in students’ reasoning in multimodal ensembles wwikdy movements, for
example, taking a seated position on a chair reeatgtudent. A third exam-
ple is a student who signals feed back with theation of disapproval to the
teacher through multimodal ensembles witlice and gestures With some
exceptions, the students are allowed to use vaseunsiotic resources in-
cluding artefacts to demonstrate knowing. The sttglalso accept all kinds
of resources. There are instances of promotiorestriction of semiotic re-
sources. These are developed in the next sectiBr2)7A clear pattern cap-
tured in the video material is that, whenever @eht or teacher expects a
response, thgazeis directed towards this person. For the studbid,is a
way to take active agency in the communication.

Another group of semiotic resources is related tiivg and drawing.
The following semiotic resources are consideretbke part in the assess-
ment acts in the classrooms visiteairds symbolspicturesandfigures An
example from this group is teachers communicateedfforward in stu-
dents’ diagnostic tests via writing words or feed back irsymbolsthrough
points.

There are also semiotic resources as artefactergr@s the assessment
acts. | identified artefacts for reading and wgtend artefacts in the form of
things. The following artefacts for reading andtimg are considered to take
part in assessment acts in the classrooms visitieiteboard textbook note-

155



book/worksheeaindother documentOne example is how thehiteboardis
used in assessment acts when the teacher invitldenés to demonstrate
their solutions in front of the class. During teismmunication, the students
may demonstrate mathematics knowing thropigturesandsymbolson the
whiteboard They usespeechat the same time as they poigesgture} at
what they have drawn. The teacher communicates faell and feed for-
ward during the assessment acts and, in doindhsoysgtes on (for example,
symbol¥ and points desturg at thewhiteboard The artefacts in the form of
things that are identified as taking part in assest acts in the classrooms
visited are calculator, manipulative measurementlevice and other re-
sources One example is howranipulativecan be used to facilitate a solu-
tion to a task.

In the written material, |1 did not capture the sapieture of acknowl-
edgement toward semiotic resources as in the \é#dgoences. With this as a
background, | performed a more detailed analysih®fumber of semiotic
resources used in the part of the written matevlsre assessment acts are
present. | concentrated the analysis on documentpgrinvolving mathe-
matics tasks for the student to solve. That isudwnts such as those from
student/teacher/parent meetings are not part ofatfaysis. In analysing
what semiotic resources are present in the taskuiations, document
groups where only the student’s answers are pregerd also eliminated
from the analysis. The outcome of this analysisuiBimarised in tables 5
and 6.

Table 5. Number of Document Groups Relative to Le¥&emiotic Resources in
Task Formulations

Level of semiotic resources in task formulations miber of document
groups (total 14)

Most documents with tasks communicated mainly 6

through one semiotic resource.

Most documents have two or more semiotic re- 5

sources in tasks.

Document groups with variation between docu- 3

ments regarding semiotic resources used in tasks.

The outcome in table 5 shows a picture of variafiorhow mathematics
tasks are constituted in the written data in thuslg. Many of the documents
with one semiotic resource in the task formulatiave an assessment focus
on arithmetic, as in mental calculation and writtahculation. In the video
material, there are only a few lessons focusingha which can explain the
difference with respect to openness toward semieources between the
two data sets.

Table 6 shows the outcome of the analysis of thiel lef semiotic re-
sources the students can use in demonstrating maties knowing while
working on the tasks in the written material.

156



Table 6. Number of Document Groups Relative to Let&emiotic Resources that
Students can use

Level of semiotic resources for students to dematest Number of document
mathematics knowing groups (total 18)
Most documents with tasks providing mainly one semi 6

otic resource to demonstrate knowing.

Most documents with tasks providing two or more isem 7

otic resources to demonstrate knowing.

Document groups with variation between documents 5
regarding semiotic resources to demonstrate knawing

The outcome displayed in table 6 gives a varietlupcconcerning the level
of semiotic resources available for students to afestrate mathematics
knowing. The number of documents providing maintg @emiotic resource
for the students to demonstrate mathematics knoisiragmost equal to the
number of document groups where students can ussratesemiotic re-
sources. It could be said that acknowledgemenhefuse of semiotic re-
sources varies considerably in the written matefiatal acknowledgement
may not always be the best way to provide for dffoices for learning in the
assessment acts. This will be elaborated on inéesection. Prior to this, |
will describe my findings concerning the opennelstasks in terms of an-
swers and solutions.

| return here to the model shown in Section 7.Rdnalysed the tasks in
the written material that are part of assessmestaxwell as tasks used in
the video sequences. | also analysed the quespossd by the teachers
during assessment acts in the video sequence® Sioncentrated on ques-
tions in assessment acts specifically addressintpaeneatics content, some
video sequences were excluded. An example of aesequincluded is when
the students are working on a mathematics probtemthey ask the teacher
to give them guidance on. In the communication téaeher poses questions
to the students about the task. An example of aovekquence excluded is
when a teacher discusses the results of a diagrtestiwith a student with-
out getting into a discussion about any of the saskparticular. The total
number of video sequences in this analysis is Hié. document groups in-
cluded are the ones containing mathematics tasks. tdtal number of
document groups is 18. The outcome is shown indidi.
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Openness for
solution

Video sequences | 15 4 14
Document groups| 4 5
Video sequences | 16 3 8
Document groups| 3 1
Video sequences | 39 2 5
Openness for
Document groups| 15 1 4 answer

Figure 16. Outcome for openness of questions. énwitkeo sequence or document
group there are often various kinds of opennesgie$tions present. The total num-
ber of video sequences in this analysis is 77.tota number of document groups
is 18.

In this study, | identified how openness in termisalving tasks and/or in
answers provides possibilities for students to destrate processes that are
not easily demonstrated in closed tasks (see ajsd>gpps, 2001; Shepard,
2000; Harlen, 2007). Here, | refer to processe$h |g reasoning/arguing,
inquiring/problem-solving, and creating/construgtifwhen open questions
are also incorporated, the student is invited ke taart in the mathematics
communication and is then invited to demonstrater@ad spectrum of
mathematics competence. | conclude that this, cpresgly, holds affor-
dances for students’ learning of mathematics. Mageosince open tasks
enable the students to make choices, this is alseidered to offer affor-
dances for students’ active agency in the mathematassroom. However,
these affordances are considered under circumstamaere the purpose of
the question is clarified to the student and/or shedent is aware of what
kind of mathematics knowing that s/he is expectedrigage in. Figure 16
illustrates that there are closed questions presentany of the video se-
guences and document groups, that is, questiohsowé correct answer and
one way to solve it. As shown, there are also d@ingroups and video
sequences with openness regarding solutions arfswers. Video se-
guences and document groups with close questi@enprasent in sequences
and groups from all five classrooms. There is aetanf closed and more
open questions identified in the data from all ¢heessrooms. Nevertheless,
there are differences between classrooms with mpea questions in some
classrooms than others. This means that studestsie classrooms experi-
ence a larger quantity of open questions than stade other classrooms.
Thus, there are differences between classroomsgsas®gent practices with
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respect to students’ affordances for active agamcllearning relative to the
openness of questions.

7.3.2 Relationships Between Semiotic Resourced-andses of
Assessment

During the analysis, relationships between thesrak semiotic resources
and the focuses of assessment acts in the classraisited emerged. The
relationship between the openness of questionsf@nges of assessment
acts was mentioned in the previous section. Inntlagerial, it is clear that
closed questions provide opportunities to assesthammatical facts and
processes related to practicing/routine. In ordeprovide affordances as
well for any of the other focuses, such as ingpigthlem-solving and rea-
soning/arguing, during the assessment acts, opestiqns are needed.

A second relationship identified between semiogisources and focuses
of assessment acts is how promotion or restriaifca semiotic resource can
support a certain focus in the assessment acis.féw sequences, one or
more semiotic resources are promoted by the teaobir than is mentioned
in the original task. This is developed in SectioR.4. Looking at the video
material as a whole, | considered the promotiodrafvingsto be present as
part of the assessment acts in four video sequdgietzssroom B and E).
One example is when a teacher looks at a diagntesticthat was just fin-
ished and tells the student that she shows heti@wduclearly and that it is
good that she uses madyawings In six sequences (classrooms B and E),
the teacher promotes writing imords in communicating feed forward to
students. One situation is when the students worgdups on a task and,
once finished, are told to write down their couddeactions including the
calculations they made. In two sequences (classrGpnthe teacher pro-
motes the use of measuring devicéruler) in feed forward to the student.
Finally, | identified the teacher promotimganipulativesin two sequences.
Overall, | considered the teacher to promote aateremiotic resource in
fifteen instances in the video material (in twoeddsequences, there were
two different instances). In all but three of thdseonsidered this promotion
to support a focus on mathematics processes. Hneralso some instances
where the opposite occurs, that is, instances wineréeacher does not ac-
cept the use of a semiotic resource. This is ptéeethree sequences in the
material, in classrooms A and E. In the three seces the restriction is
considered to support a certain process to be detnabed.

A third relationship identified between the focuséshe assessment acts
and semiotic resources concerns one of the caesgtrat emerged during
the analysis, namelgilence During the transcription and coding of the
video sequences, | started to perceive a tentatiegionship. It seemed as
though there was a relation between sequencesawitbbcess focus and the
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presence of silences in teacher-student commuaicats described earlier,
Black et al. (2003) describe studies where it iswsh that when teachers
posed questions to students throughout class sesaial then intentionally
waited three seconds before asking another stdergphrasing or explain-
ing her/himself), this had a positive effect on tnaality of the student’s
answer. In this study, | concentrated the analysiseacher-student commu-
nication during independent work. All kinds of sitees are captured, such as
when students or teachers give themselves timeflect before communi-
cating. This also included episodes where teachatsh in silence as the
students work. The findings indicate a relationdgween the absence or
presence of silence and the focus of the assesamentUsing Black et al.
(2003), | counted a silence here if it is threeosels or longer. | looked at
sequences where there is one or more silencesgdimnassessment acts.
The findings are summarised in table 7. The focudeself and critically
reflecting (process) are not present since theywensidered to be present
to a very limited extent in the analysis.

Table 7. Sequences With Silence Related to Numb®eguences With the Differ-
ent Assessment Focuses

Assessment  Task Process, Process, “ap- Self-
focus “dealing with  plying regulating
mathematics mathematics
notions” notions”
Number of 6/36 19/40 17/21 20/33
sequences

What is clear from table 7 is that six of the sewes with a focus on task
have at least one silence. This can be compar#uketother focuses in the
table. For the competence aspect “dealing with emattiics notions”,

around half the sequences have at least one silentt® communication,

and for the competence aspect of “applying mathesabtions” almost alll

sequences contain silences. The outcome for thesfon self-regulating is
between the two aspects of mathematics competence.

7.4 Summary and Conclusions Regarding Semiotic
Resources

In this chapter, | addressed the roles of semiaources in assessment. |
described the many semiotic resources that arempresd acknowledged in
assessment acts related to feedback in the maticensédssrooms visited.
Some semiotic resources are related tdothay while others appear in writ-
ing. | also described semiotic resources as atefaaonsidered roles of
semiotic resources in relation to affordances fodents’ active agency and

160



learning of mathematics. One way for students ke &ctive agency in as-
sessment acts in the mathematics classroom isghigaze When the stu-

dent asks the teacher for feed back and/or feeudafadr, the student directs
her/hisgazeto the teacher.

There are documents in the written material thaehasks formulated in
one semiotic resource as well as documents thatdedwo or more semi-
otic resources in the tasks. A similar finding dentified for the students’
possibilities to demonstrate knowing. There areudmnt groups where the
student can use one semiotic resource and justaay wocument groups
where they can use a number of semiotic resouhoethie analysis of the
video sequences one finding is that there is mibsh @n implicit acceptance
of any semiotic resource available. In some se@gntough, the teacher
restricts or promotes certain semiotic resouraesnost instances, this was
considered to serve the focuses of the assessmoentiad thus provided
affordances for students’ learning of mathematics.

One conclusion is that an essential aspect thatsnebe taken into ac-
count in discussing classroom assessment in theematics classroom is
the semiotic resources available to students fpresenting mathematics
knowing. In such a discussion, there needs to benaection between the
students’ meaning making and learning of mathematitd what semiotic
resources are provided and why. Another notiom¢tude in this discussion
is that restrictions on the semiotic resourceslabkd may restrict students’
affordances to take active agency in the mathemalassroom.

| analysed the openness of tasks and questionsl gmsehe teacher.
Closed questions are considered to be frequendgept in the data, both
regarding possible answers and possible ways wingpthe task, but there
are also open questions and tasks present. Thadsdupports a view that
open questions are needed in order to provide lgbgss for a focus on
processes such as inquiry/problem-solving and reagfarguing in assess-
ment acts. One conclusion is that open questiodstasks are essential in
providing affordances for students to engage in demonstrate mathemat-
ics processes other than learning mathematicas facipracticing/routines.
Open questions also hold affordances for studertike active agency since
there are choices to be made by the student ineaitgythe questions.

One relationship identified in the analysis is bedw silence and the fo-
cuses in assessment acts. When there is one orsihemees of three sec-
onds or longer in the communication between teaghérstudent, a focus on
mathematics processes is present to a high extentry few instances with
silence(s) in the video sequences is the focudenask. One conclusion is
that, when the pace in the communication is slod@an, through silences,
there is room for a focus on mathematics proceissassessment acts. An
alternative conclusion is that a focus on mathermagirocesses involves
more silences since the teacher and/or studenwsaller/himself time to
think. My hypothesis is that both these conclusiamsvalid. What is clear is
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that there is some kind of connection between sélsrand the focuses of
assessment acts in the classrooms visited. Theld, aof course, be other
kinds of silences present in a classroom. | additgssn the Discussion of
the thesis.

The outcomes and conclusions regarding semiotauress in this chap-
ter, especially in relation to affordances for sttd’ active agency and
learning in the mathematics classroom, are a Wasithe construal of the
discourses of assessment in mathematics classiliadghes next chapter.
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8 Discourses of Assessment in Mathematics
Classrooms: Analysis and Outcomes

The findings in the previous three chapters pro@deverall picture of as-
sessment practices in the mathematics classroosited:i This picture is
based on the first three research questions: aseassfcts, focuses of as-
sessment acts in the mathematics classroom, ancbliée of semiotic re-
sources. In this chapter, | describe the constdiscburses based on this
picture of assessment practices. Up until nowheanalysis and outcomes
chapters, special attention has been given todsfares for students’ active
agency and/or learning in the mathematics classrd¢mse affordances are
essential for the construal of the discourses. dmnect these findings to a
broader institutional context, | also describeitogbnal traces in relation to
the construed discourses. As noted earlier, Idiseoursesas regarded by
Foucault (1980, 1993, 2002, 2008). Accordinglymipéoy a broad notion of
discourse which encompasses all statements (ta&en ih a multimodal
sense according to Van Leeuwen, 2005), “the rulbsreby those state-
ments are formed and the processes whereby thetsensints are circulated
and other statements are excluded” (Mills, 200%2p.referring to Fou-
cault). In these processes, institutions are motess explicitly present.

In Bjorklund Boistrup and Selander (2009), a temégatinalysis was pre-
sented of assessment discourses in part of theofldkas study. Based on
Palmer (2005) and, for example, Broadfoot and RbI{2000), Lindstrom
(2005), and Ljung and Pettersson (1990), the asithonstructed a dichot-
omy of classroom assessment. The two discoursee labelled “tradi-
tional” and “active participant” (see Section 3)3.An additional feature
related to these findings is Walkerdine’s (198&}itey discourse (see also
Torrance & Pryor, 1998). In this discourse, thecles poses questions that
s/he already knows the answer to.

The same excerpt about Pippi Longstocking founthé previous three
chapters also serves to illustrate my analysisig¢hapter. Picture 6 shows
Pippi in the door opening. We can see a girl, simgjliand her arms up in the
air, communicating confidence. It seems clear Bippi is prepared to take
part in some kind of “activparticipant discourse”. This is also clear when
Pippi answers the teacher’s first question abouerselus five. Pippi does
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Picture not available
in this version.

Picture 6. lllustration from Pippi Goes to Schddhfigren, 1998, p. 14, illustration
by M. Chesworth).

not understand the question and subsequently taite® agency in the as-
sessment acts in communicating this. The teacligréstions, which the
teacher herself knows the answers to, can be tfit Walkerdine’'s testing
discourse. However, this would be even clearehd teacher had asked
“How much is seven plus five” (this part of therstés included at the be-
ginning of Chapter 3). The teacher actually askpiRi she cartell her what
seven plus five is, which is something that theltea does not know. The
guestion may be part of a “traditional” discour$@ssessment in mathemat-
ics, where the responsibility and active agency witlpees to assessment lie
mainly with the teacher. What | interpret from tlituation is that Pippi’s
acts position the teacher’s question in a testisgadirse.

Picture not available in this
version.

Picture 7. lllustration from Pippi Goes to Schddh¢igren, 1998, p. 19, illustration
by M. Chesworth).
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What is quite clear from both the writing and pret is that the teacher and
the rest of the students are engaged in a simi#aodrse. We can see how
the other students crouch and/or look aside. Tommg, together with An-
nika persuaded Pippi to come to school, tries de biehind a piece of paper.
Pippi is part of another discourse here and seansontake notice of this.
One question that arises is what might a discoafsessessment in mathe-
matics classrooms look like where Pippi would ddeanvited to take part in
mathematics? In this chapter, this will be addrdadirectly through the
construal of discourses from the classrooms visited

8.1 Construal of Assessment Discourses in Mathemati
Classrooms

In this thesis, the notion of discourse is use@raanalytical concept. One
way to describe assessment practice in a mathesr@éssroom is through
the discourses that can be construed from theromsscommunication. It
was an interpretative act to construe a numbepetific discourses in this
study. | have done so in an interplay between tirpgse of the study, the
data, previous research on discourses and thenfisdof the first three
analysis and outcomes chapters. This was not iglsfi@ward process, and
construal was somewhat intuitive. Part of my cowfsaction, to begin with,
was to rely on discourses from previous research.

A starting point was the dichotomy of “traditionadhd “active partici-
pant” discourses in a tentative analysis (describejorklund Boistrup &
Selander, 2009). In that analysis, we identifieglsthtwo discourses in the
data, but variations on them began to appear. Setamtative discourses,
similar to the three discourses in Askew and Lo@§®0), emerged during
this analysis, and | considered the ones that apgda be the most “solid”
ones. A basis here was Foucault’'s argument absgbdises containing a
limited numbers of statements (Foucault 1993, 2862,also Van Leeuwen,
2005). Other features, according to Van Leeuwer®g20eferring to Fou-
cault, see 1993), are that they have a historh@ah they change over
time), have social distribution, and can be redlisedifferent ways. In order
to continue the process of developing the defingiof discourses, | returned
to the three meta-functions.

In this study, the discourses of assessment inenatics classrooms are
aligned with the purpose and research questiotiseo$tudy. Consequently,
the discourses are construed with inspiration ftbendiscourses mentioned
aboveand based on the analyses derived from the three fustdions. For
each tentative discourse, | expanded the defirgtiaonrelation to the meta-
functions, including affordances for students’ aetagency and learning of
mathematics. | tried to answer the questions belorng the construal.
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Interpersonal meta-function: Which of the threedkirof assessment acts —
feed backfeed forward,and/orfeed up— are mainly present in the dis-
course? In what direction is the feedback — froacher to student, and/or
vice versa? What directions (dis)approving (dis)agreeing/recognising
(dis)interest/(dis)engagemerthecking guiding challenging— are mainly
present? What are the affordances for studenteaagency in assessment
acts in the mathematics classroom?

Ideational meta-function: Which of the focuses I, $ask, process and/or
self-regulation — are mainly present in the disse@rWhich of the aspects of
mathematics competence — "dealing with mathematatgns”, "applying
mathematics notions” and/or “critically reflectimyn mathematics applica-
tions” — are present? What processes are presemgximple knowing
mathematical facts, practicing/routine, reasonirgy/eg, defin-
ing/describing, inquiring/problem-solving? What attee affordances for
students’ learning of mathematics?

Textual meta-function: What semiotic resourcesuditig artefacts are
part of the multimodal ensembles in the assessawa? What roles do se-
miotic resources play in the assessment acts? Hevsemiotic resources
promoted or restricted? How are open questionsoarsilences present in
teacher-student communication. What are the affarels for students’ ac-
tive agency and/or learning of mathematics?

Also included here is the presence, or absenca tefting discourse with
guestions posed by the teacher that s/he alreamlysthe answer to (Walk-
erdine, 1988).

To summarise, the process of construing the disesufdrawing on Fou-
cault, 2002) included these steps: (a) using tbleaidmous discourses in an
early attempt to interpret discourses in the malte(b) broadening the first
two discourses by capturing deviations from, angdosjies to, the initially
construed discourses, (c) choosing the most duraiés among the dis-
courses initially proposed, (d) aligning the dissas with the purpose of the
study in using the meta-functions as a basis akasdiringing in a few new
features (agency, learning, testing discourse), (@hde-checking the dis-
courses against the material (also in discussigh wthers). Through this
process, four discourses were construed.

8.2 Findings for Assessment Discourses in Mathemati

Classrooms
In the analysis, it was possible to construe fascalirses, presented below.
The first one, “Do it quick and do it right” hagrslarities to the traditional

discourse mentioned at the beginning of the chaptes second discourse,
“Anything goes”, is more of the opposite to thigditional discourse and, as
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demonstrated, is a discourse where students’ peafuzes that can be re-
garded as mathematically inappropriate are lefhalhenged. The third dis-
course, “Anything can be up for a discussion”, bimsilarities with the ac-

tive participant discourse mentioned at the begigmf the chapter. Finally,

the fourth discourse, “Reasoning takes time”, takese step further with a
lower pace and an emphasis on mathematics processésas reason-
ing/arguing, inquiring/problem-solving and definidgscribing. The dis-

courses are described below.

Do it quick and do it right

In this discourse, the feed back is mostly frontiea to student. Questions
posed by the teacher are rarely open with the &datowing the answer.
There are rarely follow-up questions. Feed forwadcerns what to do next
(as opposed to what to learn) as guiding, and ehgilhg is not common.
Feed up is not present in this discourse. The faeusostly on task, often
whether an answer is right or wrong. Occasiondligre is a focus on stu-
dent's self. There may be some focus on processas)ly on knowing
mathematical facts or practicing/routine. Theraas often a focus on self-
regulation. The semiotic resources used, includirigfacts, are mainly the
ones that are specified in the textbook. Both teaamd student communi-
cate in short utterances, and there are rarelyelosigences. The main agent
in this discourse is the teacher, and the afforesrfor students’ active
agency are not high in this discourse. As a corasrp) the lack of focus on
mathematics processes allows low affordances fadesits’ learning of
mathematics.

Anything goes

There is not much articulated feed back in thealisge “Anything goes®,
apart from occasional approval. Here too, the fbadk is mainly from
teacher to student, but the student is encouragedrttribute to the discus-
sion. There is a presence of also open questi@esl forward as challenging
is not common. Infrequently there are critical dissions about students’
solutions, and wrong answers can also be left Uleeigeed. The focus is
mainly on task, but there is also some focus orgs®. Different semiotic
resources, including artefacts, are welcomed, afditianal semiotic re-
sources and artefacts (like manipulatives) aparhfthose mentioned in the
textbook, for instance, are introduced occasionayiyhe teacher and/or the
student. Semiotic resources are rarely restrictég. teacher and students
use short sentences, and there is not much sil@ften in this discourse,
the teacher is the most active agent. There semims & high possibility for
the student to also take active agency since tlsese much “positive” ap-

122 |ngpiration for the name of this discourse comesnf personal communication with
Viveca Lindberg.
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proval going on. In fact, this is arguably not dese. Because the teacher
values the students’ performance so often, thehtraat the same time,
takes the role as the main agent, as “the onddhataluating”. Sometimes
the teacher takes a more passive role in the diseo&/he then does not
interfere with students’ reasoning even though sbimg wrong is demon-
strated. The affordances for students’ learninthis discourse are consid-
ered low.

Anything can be up for a discussion

There are several instances of assessment actslyrfeed back and feed
forward, taking place in this discourse, both ia threction from teacher to
student and visa versa. Occasionally goals fotahming are present. There
are mostly questions asked, with the teacher nowkig the answer. Quite
often the questions posed are open. Often thedeacid student show inter-
est in the communication on mathematics and treeedso an awareness of
students’ alternative interpretations of tasks. &immes the student is chal-
lenged with respect to her/his continued learnifige focus is mostly on
process and sometimes on self-regulation. The speas of mathematics
competence, “dealing with mathematics notions” ‘@applying mathematics
notions”, are present in the discourse. “Wrong”veers are also starting
points for a discussion, but, in the end, it isaf/clear what can be consid-
ered mathematically correct. Various kinds of fesdbfrom teacher to stu-
dent are often communicated through questionsekgifft semiotic resources
are acknowledged and at times the teacher prometalst at other times
restricts, the use of semiotic resources depengmmnt the meaning making
and learning process demonstrated by the studefifsy seems to be in
order to serve the continuing process. There ismah silence. The teacher
and students communicate in longer utterancesnbtitmore than a few
utterances each time. In this discourse, there@isidered to be affordances
for students’ active agency and learning of mattimsia

Reasoning takes time

In this discourse, the three kinds of assessmést(fsed back, feed forward,
feed up) can be present and in both directions dmtweacher and student.
There are often instances of recognition of theestits’ demonstrated know-
ing, sometimes in relation to stated goals. Thestijoies posed are mostly
open ones, with the teacher not knowing the ansiMetimes feed back as
interest and engagement are communicated by thkedeto the student and
vice versa. The students are often challenged ttsvaew learning. The
focus is mainly on process and self-regulation. &bpgects of mathematics
competence, “dealing with mathematics notions” ‘@&mpplying mathematics
notions”, are present in the discourse. Here mogihasis is on the proc-
esses inquiring/problem-solving, reasoning/argudegining/describing and
occasionally constructing/creating. There is alsme presence of the proc-
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ess reflecting on models. Different semiotic resesrare acknowledged,
and the use of semiotic resources can also be pednu restricted when
serving a certain process. In this discourse, slés common and the possi-
bility (for both teacher and student) to be silsgms to serve the mathemat-
ics focus. Various kinds of feedback from teacloestident are often com-
municated through sometimes open questions. Betheticher and student
can be active for longer periods of time. In thiscdurse as well, the affor-
dances for students to take active agency are Tty possibility to be quiet
and think for a while promotes this potential ager@8imilarly, the affor-
dances for students’ learning of mathematics ansidered to be high, in-
cluding a wide range of mathematics processes.

8.3 The Construed Discourses Based on the Dakeein t
Study

In this sequence, | elaborate the four assessnigcauises construed from
the discursive practices in the mathematics classsovisited. | demonstrate
how the discourses can be construed using excegotsand summaries of
video sequences and written documents.

Elaboration of “Do it quick and do it right”

In addressing the first discourse, “Do it quick afudit right”, we encounter
the following excerpt from a lesson where the stigsl@re working on their
own in the textbook. Catrin (S) sits at her deskting for Cecilia (T) to
come and check the diagnostic test she completedili& arrives at Ca-
trin’s (S) desk, and they both look at her notebaoé textbookexcerpt 44).

Time Speech Gestures Body and Gaze

15:29 Cecilia (T): One. Cecilia (T) has a red | Cecilia is standing behind
(silence 2 s) pencil in her hand, ready | Catrin (S) and leaning over
“Which angles are | to write. her.
straight?” Catrin (S) holds a pencil.
A and?'®

15:35 Catrin (S): B Cat looks at the angles in

the textbook.

123 Original transcript of speech in Swedish:
Cecilia (T): Ett. Vilka vinklar &r rata? A och?
Catrin (S): B

T: Ja, bra.
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15:36 T: Yes, good.

15:37 T writes an R in Ca-
trin’s (S) notebook.

Excerpt 44. Transcript from video material. Phraeaguotation marks refer to the
person reading from the textbook. “Cat” is short@atrin (S), and “T” is short for
Cecilia (T).

In excerpt 44, a pattern is clear, which continfegstwo more questions;
Cecilia (T) reads a question from the diagnostt ¢at 15:29) and Catrin (S)
answers the same thing she has written in her ookelfat 15:35). Ce-
cilia (T) marksR with her red pencil. In excerpt 45 this patteraries.

Time Speech Gestures Body and Gaze

16:10 Cecilia (T): What big num- Cecilia (T) and Catrin (S)
bers you've made Catrin are looking at Catrin's (S)
(high)! 124 Cecilia (T) takes Ca- | notebook.

trin’s (S) pencil.

16:14 T: You know (high), | could
easily have mixed this up if
you had not been here to
help me. T writes numbers for the
items in Cat’s notebook.

Excerpt 45. Transcript from video material. “Higtefers to voice at a high fre-
guency. “T” is short for Cecilia (T), and “Cat” &hort for Catrin (S).

At 16:10 in excerpt 45, Cecilia (T) comments on wré&ing of numbers for
the items in Catrin’s (S) notebook. “Whhig numbers you've made!” At
16:14, Cecilia (T) relates her feed back to thébjenms she experiences her-
self capturing the notes when the number of tha iewritten in big num-
bers. Cecilia (T) writes the numbers in ordinargesin the margin of the
page and tells Catrin (S) to do the same in theréutCatrin’s (S) notebook
is shown in excerpt 46.

124 Original transcript of speech in Swedish:

Cecilia (T): Qj vilka stora siffror Catrin!

T: Vet du vad. Jag hade kunnat blanda ihop detit&tatt om du inte hade varit har och
hjalpt mig.
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Excerpt 46 (from written material). Part of a pag€atrin’s (S) notebook.

In excerpt 46 we can see Cecilia’s (T) numbershenléft and Catrin’s (S)
next to them. During the sequence, the utteraneeshert.

The reasons for considering this to be an examiplleeodiscourse “Do it
quick and do it right” are: (a) The only feed bauid/or feed forward is in
the direction from teacher to student; (b) Thera fecus on the correct an-
swers for the tasks (which is communicated at they beginning of the
sequence by the red pencil in Cecilia’s (T) haadyl there are no follow-up
guestions. Later on, the focus is not on mathemaliat on the correct way
to write and draw in the notebook (a focus on taék) The semiotic re-
sources are the ones used in the textbook, and #rer few silences and
short utterances; (d) There are few affordanceshi®istudent to take active
agency and the lack of focus on mathematics presgssovides low affor-
dances for the student’s learning of mathemati¢teeérassessment acts.

Elaboration of “Anything goes”

In the following sequence from which the discouwseything goes” is con-

strued, Angelica (S) and Ali (S) are working onldems dealing with pat-
terns. These problems were described on severalsiors earlier in the
thesis, and the sequence referred to here is fagenthe second of three
lessons, when they are working on these partiquiablems. Angelica (S)
and Ali (S) are working together and have solveslfitst items in the sec-
ond pattern, the beginning of which is shown inezgt47.

[ I | I

Excerpt 47. Transcript from written material. Fifigures of the pattern.
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Anna (T) and the two students discuss the item gima that you have
drawn ten figures. How many squares would the tdighre then con-
tain?™® Anna (T) asks how they found the answer to thigstiagn. Ali (S)
looks at the calculator and says that they havé\6da (T) asks if that refers
to the eighth figure, which they have already draeumd Ali (S) confirms
that. Ali (S) then counts the squares one by ooegathe two upper edges of
the eighth triangle, which add up to 17. He calmda4 + 17 = 81 on the
calculator. He then counts the squares in the lag&t (excerpt 48).

Time Speech Gestures Body and Gaze

15:44 Ali (S): Then | took one, Anna (T) looks at Ali.

two, three, four, five, six, | Ali (S) points at squares | Ali (S) looks at eighth
seven, eight, nine, ten, | just above the upper | figure of pattern.

eleven, twelve, thirteen, | edges of figure 8.
fourteen, fifteen, sixteen,

seventeen, Alilooks at T.
eighteen, nineteen!*?® T nods.
15:57 Ali enters “+ 19 =" on | Alilooks at calculator.

Ali: Plus nineteen. Equals | the calculator.
a hundred! Ali looks at Anna (T).

Excerpt 48. Transcript from video material. “T” ee$ to Anna (T), and “Ali” is
short for Ali (S).

Ali (S) (excerpt 48) adds 19 to the 81 on the dakow and says that this
makes a hundred. Anna (T) accepts this answertardgoses questions to
check that she has correctly understood their eocofraction. Anna (T), still
looking at them and their work, calls their attentito the next question;
“How many squares would the fifteenth figure con®d*’. It becomes clear
that Angelica (S) and Ali (S) missed this item. Ar(T) repeats the question
and the students talk about how to solve it (excédp.

125 Original excerpt in Swedish: Téank dig att du higtrtio figurer. Hur manga kvadrater
hade den tionde figuren da innehallit?

128 Original transcript of speech in Swedish:

Ali (S): Sen tog jag en, tva, tre, fyra, fem, sejy, atta, nio, tio, elva, tolv, tretton, fijorton,
femton, sexton, sjutton, arton, nitton!

Ali: Plus nitton. Ar lika med hundra!

127 Original excerpt in Swedish: "Hur mé&nga kvadratade den femtonde figuren innehallit
da?
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Time Speech

Gestures

Body and Gaze

16:37

Ali (S) looks at Anna (T).
Angelica (S) looks down.

16:38 Ali (S): It is just to count

three more layers.

Angelica (S): Yes (sighs).
Ali: Five more layers.

Ali (S) points at figure at
his paper and moves
fingers.

Stops pointing.

Ali looks at his worksheet.
Ali looks at T.

Ang looks at worksheets
and at Ali. Ali's mouth is
downturned and forehead

is wrinkled.
16:44 Anna (T): Five more lay- T looks at Ali.
ers, yes.
16:46 Ang: Yes (sighs) Ali shakes his head.
Ali: Wow. Ang looks at Ali.

16:47 Ang: Then we just have to

start
counting (laughs).

Ang smiles.
Ali smiles

16:49 Ali: Yes, then we just have Ali has his hand over his

to start counting (high). eyes.

Excerpt 49. Transcript from video material. “Higtefers to voice at a high fre-
quency. “T” refers to Anna (T), “Ali” is short A[[S), and “Ang” is short for Angel-
ica (S).

At 16:38 in excerpt 49, Angelica (S) and Ali (Satst that they then have to
start counting five new layers. Ali's (S) mouthdiswnturned and forehead is
wrinkled and Angelica (S) sighs, and this is coasid to represent that they
think it is annoying. Still they commence to woridathen start drawing new
layers on top of the figure they already drew. AfiNgastands by their desks
without saying anything for a while and then leaves

The reasons why this is considered to be an exawoiptae discourse
“Anything goes” are: (a) There is not much artitethfeed back or feed
forward in this sequence. Anna (T) is consideredaimmunicate acceptance
to everything the students suggest, without eitleepngnising the sugges-
tions as valid or recognising them as not accuwafeuitful. In neither of the
two questions posed by the textbook are they egdetct actually draw the

128 Ali (S): Det ar bara att rékna upp tre lager till.
Angelica (S): Ja.

Ali: Fem lager till.

Anna (T) Fem lager till ja.

Ang: Ja.

Ali: Wow.

Ang: Da ar det bara att borja rakna.

Ali: Ja, d& ar det bara att borja rakna.
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figures. The task is to imagine drawing them, amehtfind the number of
squares in the figure; (b) The focus in this comitation is on finding the
correct answer, regardless of whether the methoelaity troublesome. Ac-
cordingly, the task focus is mainly present, baréhis also some focus on
process since Anna (T) asks them to describe hew lthve come up with
their answers. However, there is not much discaskoused on mathemat-
ics processes and Angelica’s (S) and Ali's (S) sohs, (c) All semiotic
resources seem welcomed. Here the calculator, vidicbt mentioned in the
instructions, is also present. Angelica (S) and(8)i solve the problem by
drawing, even though this was not part of the tddk;Anna (T) does not
interfere even though there are possibilities tmmmoinicate feed forward to
the student in line with the instructions for them with a stronger focus on
mathematics processes. There are affordances dderds’ active agency
here, and the two students really take active agansolving the task. On
the other hand, there are low affordances for stisdéearning because of
the lack of focus on mathematics processes ingbhesament acts related to
feedback?

Elaboration of “Anything can be up for a discussiofi

The following excerpt is a document from the schoohcerning par-
ent/teacher/student meetings. The same structurseid for all such meet-
ings in every class at this school. The third digse, “Anything can be up
for a discussion”, is construed from this document.

First there are two pages where the student isdagliestions. These are
expected to be answered before the meeting. AlhéS)answered yes to the
guestion whether it iBnportant to gain knowledge at sch8band no to the
guestion whether hiakes own responsibilif{. One can read that he thinks
thatl am goodat a few thing$? in mathematics and thhtvant to improvea
few things®. Then there are pages for the teacher to fillbafibre the meet-
ing. One can also see that for mathematics, Anp&¢hsidersghe knowl-
edge status relative to godisr Ali to be “G?”. G is defined as Good relative
to the goal$®’. For Working concentrated and goal orientegdhna has
marked “G =" (minus}® and forExercising and accounting for homework

129 During one of the quality meetings between thetieaand me, an alternative analysis of
this sequences emerged. It was argued that thiseseq could be connected to the teacher
deliberately letting students struggle with thiméiconsuming and tiresome course of action
in order for them to experience and understandvithee of number patterns, later on, as a
way to solve this kind of problem.

130 Original excerpt in Swedish: Tycker du att devifitigt att f& kunskaper i skolan?

131 Original excerpt in Swedish: Tar du eget ansvar?

132 Original excerpt in Swedish: Vad jag ar bra pdaga saker”.

133 Original excerpt in Swedish: Vad jag vill forbatt’Nagra saker”.

134 Original excerpt in Swedish: Kunskapslége i foiréde till malen. B? (B = Bra i forhél-
lande till malen).

135 Original excerpt in Swedish: Arbetar koncentrerett malinriktat. B- (B=Bra).
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and assignmentshe has marked “MBI” (Must be improvéd) The last
document is filled out during the actual meetingefie are spaces for com-
ments on both short-term and long-term goals. Tdmeneents on long-term
goals are found in excerpt 50.

137

Content School's  contribu- | Student’s contribution | The contribution from
tion home

Strengthen your math | Provide assign- | Work well. Concen- Help Ali with home-

knowledge ments suitable for | trate work and remind him
Ali

Excerpt 50. Transcript from written material. Conmtgeon long-term goals.

The analysis here is focused on the document &s sot explicitly includ-
ing the answers from the teacher. The analysis @ssiders the questions
on the document provided to Ali (S) before the nmgetThe reasons why
these documents are considered to be an examgile discourse “Anything
can be up for a discussion” are: (a) There are pdssibilities for feed up.
Feed forward concerns the student’'s as well ahégac(school’s) course of
action; (b) There is a focus on the learning precasd the student’'s self-
regulating; (c) There are many possibilities foe #tudent to take active
agency, for example through the questions posethdostudent. These
documents are regarded as an institutional trawse ghey have a direct ef-
fect on what takes place during the student/tefotiemt meetings at this
school.

As will be noted in Section 8.5.1, this discoursdrequently construed
from the data in this study. There are severaleecgs from the video mate-
rial where this is the case. One example is atetiwk of the lesson, where
Cecilia (T) and the class together do a survey bétwthings the students
perceive as disgusting and gross (see Section) 6% students and Ce-
cilia (T) are sitting in a circle on the floor, atitey all get to demonstrate
and reason about the diagrams they constructedhiugyis up for discus-
sion during this sequence, and the students aitedhto take active agency.
Cecilia (T) poses questions about each studentisafi@olving the assign-
ment. One process present in Cecilia’s (T) feek bachow different dia-
grams are useful for gaining information. Her fdmtk focuses on some
mathematical facts relating to statistics, andake promotes the students’
reasoning in mathematics.

136 Original excerpt in Swedish: Utfér och redovisardr och arbetsuppgifter. MF (MF =
Maste forbattras).
137 Original excerpt in Swedish:

Innehall Skolans insatser Elevens insatser Hemimedsser
Starka dina Ge uppgifter som Jobba bra Hjélpa Aldiéxan
mattekunskaper  passar Ali Koncentrera sig och pdanimonom
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Elaboration of “Reasoning takes time”

In the following sequence, from which “Reasoninget time” was con-
strued, Eddie (S), Enzo (S) and a third boy, caligrdhere, are working on a
task. They are presented with five different solusi to the same task (376 —
149 =). They are told that the objectives for tisignment are cooperation
and subtraction. They should find the suitable taauin groups as well as
determine what can be regarded as mathematicaliypgvivith the other
four. This task was described earlier in Sectiagh15.in relation to a se-
guence later in the lesson. The five solutionsshmvn in excerpt 51.

1. 370-150=220 2. 380-150=230 3. 300-100=200
220+6-1=225 230-4+1=227 200-30-3=167
4. 300-100=200 5. 376-100=276-40=236-9=227
70-40=30
6-9=3

200+30+3=233

Excerpt 51. Transcript from written material. Assigent presented to students. Five
different solutions to one task. Which one is cci’?e

After Erika’s (T) instructions at the beginning tbie lesson, the groups start
working. Erika (T) stands for several minutes ionfr of the class observing
the students’ work. Eddie (S), Enzo (S) and Bxuwliscthe solutions. After a
while, Enzo (S) raises his hand and calls for ¢ittenErika (T) arrives and
Enzo (S) poses a question about there being tvidot with the same, and
mathematically correct, answer: solutions 2 anBrika (S) leans over their
desks, looking at their work and posing questionthé three students about
the purpose of the task (that only one solutiotoisect). She also asks how
they have reasoned so far. Part of the communicéishown in excerpt 52.

Time Speech Gestures Body and Gaze

15:05 Erika (T): What is your Erika (T) looks at the
thinking then?'%® worksheets.

15:07 Enzo (S): Look. Bx looks at 376 — 149

138 Original transcript of speech in Swedish:

Erika (T): Hur tanker ni da?

Enzo (S): Kolla.

Bx: Det dér blir ju tva hundra tjugosju. [Enz: Ot diar ar] Det dar kan inte bli det dar.
Bx: Du tar fyra nér det ska vara minus fyra.

Enz: Nej, minus fyra, det blir sex plus ett, dét btksa samma.
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15:08 Bx: Well, that's two hun- | Bx points at 376 — 149.

dred twenty seven. [Enz: Enzo (S) looks at solution
And that is] Enzo (S) points at solu- | 4.

That tion 4. Bx looks at solution 2.

one can't be right. BXx points at solution 2. Enz looks at solution 2.

15:11 (silence 2 s)

Bx: You take plus four
when it should be minus
four.

15:16 (silence 3 s) Students look at work-
Enz: No, minus four, that's | Enz points at solution 2. | sheet.

six plus one, that's also the
same. Enz stops pointing. Enz looks at Bx.
(silence 3 s)

Enz looks down.

Excerpt 52. Transcript from video material. Speiechrackets, [ ], signals simul-
taneous speech. “Bx” refers to an unspecified studed “Enz” is short for
Enzo (S).

As shown in excerpt 52, there are substantial gauséhe communication.
Sometimes these silences are followed by reasdinimg one of the stu-
dents. Subsequently, there are also silences fetlowsy and during
Erika's (T) utterances. After a while, the studen¢sisoning becomes more
intense with a sustained focus on the mathematcsved in the task. Here,
the students communicate their ideas for seve@nsls each. In one in-
stance, Erika (T) points at solution 5 and asksthérethey have done a cal-
culation in that way before in class. The studamswer no, and then there
is a short discussion about solution 2. BeforeitegvErika (T) tells them
that they get a few minutes more to think and adwises them to write
down what is wrong with the ones that they knowdefnitely wrong. After
Erika (T) has left them, the students’ reasoningualsolutions continues.
The reasons why this is considered to be an exaofpthe discourse
“Reasoning takes time” are: (a) There are sevasdhices of feed back and
feed forward. Erika (T) communicates feed back &eet forward to the
students about their work. There is no feed upuab,sbut there is a state-
ment of the mathematics objective (subtractiorthatbeginning of the les-
son. The students ask for feed forward on the tesk their demonstrated
knowing is used as feed forward/back by Erika @ tier future acts; (b)
The focus in the feed back and feed forward is pain the processes in-
cluded in the aspect of mathematics competencalitdewith mathematics
notions”. The processes that are present, even Bftka (T) has left, are
mainly reasoning/arguing and inquiring/problem-gudv Before leaving,
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Erika (T) also initiates the process of definingféing since she tells them
to write down their reasoning so far; (c) The fdeatk and feed forward
from Erika (T) are realised several times by questito the students. There
are many instances of silence followed by utterarfcem the students as
well as from Erika (T). Silence is also present wikgika (T), just prior to
this sequence, stands in front of the class obsgnVie students’ work. She
introduces semiotic resources and then promotegribeess of describing
when she tells them to write down their work sqg {d) There are consid-
ered to be affordances for students’ active agéecg, and the students take
active agency in the sequence. They communicatea deal about mathe-
matics by way of speech, gestures, symbols ondperpand so on and also
do this in longer utterances. There are afforddocestudents’ learning of
several mathematics processes here.

8.4 Changes of Discourses During Lessons

As illustrated from the sequence in the previoudice, the students’ focus
in the group work continues to be the same immelidollowing the com-
munication between Erika (T) and the three studanthe group. The stu-
dents start writing down their reasoning for wheyhare sure one of the
solutions is incorrect. In doing so, they use thmistic resources promoted
by the teacher, which then puts the focus on dejidescribing. There are
also instances of substantial silences in the camation between the three
students. My conclusion here is that the discoimmrsehich the students take
active agency after their communication with Erfka coincides with “Rea-
soning takes time” in terms of the focus of theitivaty and the roles of the
semiotic resources.

Next, | present another sequence and the studsuttsequent work after
the teacher-student communication. This sequengeseribed in part in the
example of the “Do it quick and do it right” disasa in the previous sec-
tion. As described earlier, the first part of themgence is that Cecilia (T)
reads the question of the diagnostic test thatiiCgd) has finished out loud.
Catrin (S) answers and Cecilia (T) mafRswith her red pencil. Cecilia (T)
then mentions how Catrin (S) writes the numbeheftasks in her notebook.
Following this, Cecilia (T) also mentions that @a{(S) should draw straight
margins (vertical lines, see [A] in excerpt 53)twé ruler. Cecilia (T) takes
the ruler and draws this line. They continue chaeghhe diagnostic test, and
after a few questions Cecilia (T) turns the focaskoto the order of the Ca-
trin’s (S) notes. This time she emphasises thatirtCg&) should draw hori-
zontal lines (see [B] in excerpt 53) using the mule order to keep the notes
for different items apart.
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Excerpt 53 (from written material). Notes from @a# (S) notebook.

Cecilia (T) stresses that “Mathematics is a ‘rdebject” and later that
mathematics is a “clear-cut subje&’ They go back to checking the diag-
nostic test with a focus on the right answer (ta€igtrin (S) has answered
all the items correctly, which Cecilia (T) approwafsby saying “Good, Ca-
trin!”. Before leaving, Cecilia (T) returns to tliecus on doing right when
she says “And from now on, you’ll use the ruler amel margin” (pointing at
a line drawn by Cecilia (T)). Catrin (S) nods. Dwyithe sequence, there are
no long silences and the utterances are short. $ditle exceptions, the dis-
course in this sequence is considered to be “iitk and do it right”. In
my analysis of Catrin’'s (S) acts prior to this coumitation, Catrin (S) is
working with a paper on scale, which she receivethfCecilia (T). From
what is visible she has a focus on process, mainlgonstructing since she
draws figures that are visible on the worksheebating to new scales. She
seems to work without rushing and by concentrabngthe mathematics
involved. This is regarded as mostly correspondnghe assessment dis-
course “Anything can be up for a discussion” inmgrof the focus of the
acts and roles of semiotic resources. ObservingrZa(S) work after the
communication with the teacher, it is possiblede fow she uses the ruler
to draw new lines in her notebook as margins anaéden the solutions to
the items. She erases the figures she drew befaleeairaws them. Right
after the communication with the teacher, it seemghough Catrin’s (S)
work corresponds largely to the “Do it quick and ilmight” assessment
discourse in terms of focus and roles of semiat&ources. After a while,
she goes back to drawing figures to scale, as oreedi

139 Original excerpt in Swedish: Matte &r ett sdntladgalamne. Rakt och tydligt &mne.
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The third account aims to show how there can besidered to be an inter-
play between different discourses during teachetesit communication.

The following sequence is from the first lesson,ewhAngelica (S) and

Ali (S) and the other students are working on pagteWhen this sequence
starts, Angelica (S) and Ali (S) have finished iteens for the first pattern

and are now working on the next pattern. Anna (fiyes and, after a while,

it becomes clear that Ali (S) has run into probleireving the figures. What
he explains and shows by pointing is that two &f figures are drawn too
close together on his paper (excerpt 54).

0|0 oo o 1

Excerpt 54. Transcript from written material. Al('S) figures.

The communication at the beginning of this sequésncensidered to reflect
the discourse “Anything can be up for a discussigkrina (T) is open to
discussing what concerns the students; she alsosdffem feed forward and
communicates a focus on self-regulation (askingrifielica (S) herself un-
derstands her notes). Angelica (S) answers yesAand (T) says that she
also understand the notes. Then there is considereé a change in dis-
course introduced by Angelica (S) (excerpt 55). eélehngelica (S) and
Ali (S) are looking at and writing on their worksts.

Time Speech Gestures Body and Gaze
27:55 Angelica (S): Just so that Anna (T) looks at Angel-
you don’t mark it wrong ica’s (S) work, and
“here you are wrong".140 then at Ali’s (S) work.
27:57 Anna (T): (laughs) Anna (T) smiles.
Is that what | usually do?
28:00 Ang: No, but sometimes | Angelica (S) draws | Ang smiles.

you ask. (laughs). figure on worksheet.

140 Original transcript of speech in Swedish:
Angelica (S): S& att du inte réattar fel har, "har du fel”.
Anna (T): Brukar jag gora det?

Ang: Neej, men ibland brukar du fraga.

T: Det (!) kan jag gora.

Ang: Ja.

T: Det &r val smartast om man inte vet, att fraga.
Ang: Jaa.
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28:03 T: That (1) | can do (high).
Ang: Yes.

28:04 T Well, isn't that the T looks at Ang.
smartest thing if you don’t
know, to ask?

28:05 Ang: Yeh (high). Ang smiles wide.

Excerpt 55. Transcript from video material. “Higtefers to voice at a high fre-
guency. (!) indicates a specific word being empdei “T” is short for Anna (T),
and “Ang” is short for Angelica (S).

Angelica’s (S) comment at 27:55 in excerpt 55 iasidered to be a refer-
ence to the “Do it quick and do it right” discoursince she proposes that
Anna (T) may consider her notes as either wrongght. Anna (S) contin-
ues to take agency in “Anything can be up for @usion” at 27:57, when
she engages in the discussion and asks if thahas Angelica (S) assumes
that she normally does as a teacher. Angelicar{8y@rs no to this question
and suggests that the teacher sometimes asks attest that she does not
understand and here she is also considered toatgkecy in the discourse
“Anything can be up for a discussion”. At 28:05 Atiga (S) and Anna (T)
seem to agree on the assessment practice in #ésisrabm for the course of
action when Anna (T) can not figure out studentges. To be able to assess
the students’ notes, the teacher may have to asklddfication. The im-
plicit assessment in the activity described isjust a matter of what is right
or wrong. It is a matter of active agency by thelent as well. It is impossi-
ble to know why Angelica (S) introduces the disseuof “Do it quick and
do it right”. A major assumption in a critical pdrgm is that the classroom
is not isolated, but highly affected by and alsd paa broader institutional
context. In this institutional context, there a@mminant discourses that are
traditions, and it is possible that Angelica (S)aferring to such a discourse
here.

8.5 Discourses of Assessment in Mathematics
Classrooms: Occurrences and Institutional Traces

I contend that each of the four discourses isedlad one of the discourses
in the dichotomous picture described earlier irs tblapter and/or earlier
research in Swedish mathematics classrooms (J. U&ismon, 2001;

Léwing, 2004; Persson, 2009), and hence that tlaeg la “history” (Fou-

cault, 2002; see also Van Leeuwen 2005). All fascaurses are construed
from my analysis of data from two or more of thassrooms visited, which
means that they have a “social distribution” (ibitl)is also clear that the
discourses are “realised in different ways” (ibinl)the communication be-
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tween teacher and student, for example in diffefents of educational
situations, in the video material and in writtentenel. All these aspects can
be viewed as being indirect; nevertheless, theynsgdite clear. In the fol-
lowing section, | examine occurrences of the fdacalrses.

8.5.1 Occurrences of Discourses in the Classrooisited

| analysed all the video sequences and documenipgravhere there are
considered to be assessment acts related to fdedbae outcome of my
analysis of assessment discourses are shown i 8lilhere can be more
than one discourse construed from a video sequarb@cument group.

Table 8. Occurrences of Assessment Discoursesasstloms Visited

Assessment discourse Number of videdlumber of docu-
sequences with  ment groups with
discourse discourse

Do it quick and do it right 39 13

Anything goes 8 0

Anything can be up for a discussion 54 11

Reasoning takes time 26 3

% The total number of video sequences with assegsawts related to feedback (feed back,
feed forward and/or feed up) is 105. The correspmandumber for document groups is 27.
More than one discourse can be construed fromwadelb sequence and document group.

The discourse “Anything can be up for a discussiappears most fre-
guently in the video material, followed by “Do itigk and do it right”. In
the written material the similar two discourses emastrued frequently and
here “Do it quick and do it right is the one appegmost frequently. The
discourse “Reasoning takes time” is construed feouarter of the video
sequences and a few document groups. The disctbnsghing goes” is
less frequent as a discourse, construed from &\ddquences.

As in the earlier analysis and outcomes chapteesetare differences be-
tween classrooms here. In two of the classroomarié B), all four dis-
courses are construed. In two classrooms (C anthB)wo most common
discourses, “Do it quick and do it right” and “Ahytg can be up for a dis-
cussion”, are construed. In one classroom (E)etieea predominance of the
discourses “Anything can be up for a discussiontl dReasoning takes
time”.

8.5.2 Institutional Traces and Their Relation te Bresence of
Discourses

Institutional traces are present in the assessmpeatices from which the
four assessment discourses in mathematics classramrconstrued. At the
same time, the discourses can be viewed as institdttraces on their own,
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on one hand since they take place in the institutib school, and on the
other hand since the institutional facts (Fouc&@f2, 2003; Searle 1997) in
the discourse can be perceived as being as salithdopeople involved as
other, more easily observed and experienced “fadtsé presence of the
institutions is considered to be more direct wehpect to “frames”, for ex-
ample, from documents from municipal authoritiesamools. Hence, what |
consider here to be institutional traces are suigcttraces. In the Discus-
sion of this thesis, | will also address indirawgtitutional aspects. The direct
institutional traces in the data are identifieddimcuments, materials, rules
and so on that have a possibility to have a dimptact on classroom work
in mathematics. The restriction here is that | doemthe traces that could be
captured from the communication between teachersaurdent in the class-
rooms during my visit. That is, there are, of ceunsniore frames and rules
present in the lives of both teachers and studehtsh have an impact on
the discourses of assessment in mathematics #haioaiclearly identified in
the data for this study. In the Discussion, | aslress direct traces not
identified in the study. The institutional tracetating to the construed dis-
courses that were identified are:

» textbooks including supplementary material,

» other documents or identified resources,

e manipulatives,

» documents from student/teacher/parent meetings, and
» school rules.

In the classrooms where there was a textbook tisediecision about which
textbook to use was a matter not only for the tegdbut for the school as a
whole. What is analysed here is how parts of tlébtmks have been pre-
sent in the assessment acts during teacher-stademhunication. There are
also other documents and materials identified dh@tnot exclusive to a par-
ticular classroom but likely to be identified irhet mathematics classrooms
in Sweden. The use of manipulatives is also consitio be an institutional
trace, especially in one classroom where the sthaobfile includes an
extensive use of manipulatives. In the classrooisged, there are docu-
ments, clearly designed on the school level, thatexpected to be used
during teacher/student/parent meetings. These demtsnare considered to
be institutional traces. Since the participants expected to follow these
documents during a parent/teacher/student meetirege traces have an
impact, at least during the meeting. Drawing onJdaflahl (2006), this
impact may not be substantial. There are also ,ribesexample, regarding
time slots, which have an impact on the discoutisesthe teacher and stu-
dent can engage in (see Foucault, 2003). Belowestribe the relation be-
tween direct institutional traces and the four ¢arexl discourses.
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As was noted, the discourse “Do it quick and dagitt” is construed from
between a third and half of the video sequencea. dnarter of these, there
are institutional traces that are considered tatlfpacarry (introduce and/or
maintain) the discourse. In six of the documenugs) there are institutional
traces that add to this particular discourse. \reisd of the video sequences
and document groups, the textbook plays this Mben the textbook car-
ries the discourse “Do it quick and do it rightheoaspect is how the text-
book is structured. In one textbook from two of thessrooms, it is expected
that all students should work on the same taskigasat in the first pages of
each chapter (my researcher’s log). The tasks igiged into smaller sub-
tasks which do not take much time to solve. As fielghe assessment there
is a key with correct answers to the items. Thaidos on small tasks that
can be solved quickly, corrected easily with thg. Kehere is also extra ma-
terial identified in the data of this study thatcsnnected to the textbook,
including diagnostic tests for mental arithmeticnAmber of items are ex-
pected to be solved within a certain time limiteTlesults are expected to be
summarised as the number of correct answers. Andatisétutional trace
that carries this discourse in part is the use ahipulatives. As mentioned,
they are used frequently in one of the classrooisised. In the video se-
guences for the randomly chosen students in thisscithere are instances
where the manipulative pilots the student to aamiranswer during assess-
ment acts. That is, the manipulative takes awayetfsential mathematics
reasoning and also takes over parts of the assesaets. The task is solved
faster, but with a task focus instead of a professs. The last institutional
trace here is documents related to student/tegelverit meetings in one
classroom. In these documents, the focus is orasdlftask, and the student
is expected to state to what extent s/he is goaodkithematics.

The second discourse, “Anything goes”, is alsoiedrby institutional
traces. In four of the eight video sequences whik tiscourse, there are
institutional traces that partly carry the disceurth one institutional trace,
the diagnostic tests in the textbook, the itemsdbalways reveal the stu-
dent’s reasoning that may be important to cap@ree example is described
in Section 5.2.3 (excerpt 11), where the numbethéntask are chosen in a
way that the student can come up with the corrastvar based on what
could be considered incorrect mathematics reasoiling incorrect reason-
ing may be unchallenged here. Another institutidnate is the rules of a
school for time slots. There are sequences in tenal where students are
solving a problem in a way where a feed forwardnfrthe teacher might
help them in the problem-solving process. The tegchowever, does not
linger with the students, and this is consideredbd¢obecause the lesson is
about to finish. Other rules that have a similde@fare when the teacher
has to engage in a discussion during the mathresgb a colleague about
some problems related to other students’ sociadvebr. In this case, the
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student in focus really wanted help on mathemabaos,was informed that
everything was okay.

The third discourse “Anything can be up for a d&sian” is, as noted,
construed in around half of the video sequencea. duarter of these video
sequences and five of the document groups, thermstitutional traces that
partly carry the discourse. Here too, the textbaas influential. In the
video material, there are examples of students iwgrk pairs for several
lessons with the same problem. The assessmentsabis communication
with the teacher that are connected to the worth@nproblem often reflect
this discourse. The textbook page with items altleaitwo geometrical pat-
terns (which are connected to one other) and tbblgm itself are consid-
ered to carry the discourse “Anything can be upafdiscussion”. The prob-
lem invites mathematics reasoning and problem-sglwith different ways
of solving the problem. These processes are engdthdiy the teacher in
several assessment acts. There are self-assessmtgtials (referred to
earlier) coming from the textbook supplement in Written material that
belongs to the discourse “Anything can be up fdisaussion”. The students
have affordances for active agency here and alswemicate feed up about
their learning. There are also questions aboutmbek from the past unit,
and there are possibilities for communicating feéedk to the teacher. In
Section 8.3, | described one set of documents elab the stu-
dent/teacher/parent meeting. Here, the discour$Argfthing can be up for
a discussion” is regarded to be present. Theresiamgar documents from
other classrooms in the study. In these documémsetare also rules in
some of the classrooms in the form of local andational goals present.

One institutional trace that carries the discodReasoning takes time” is
the use of matrices (Kjellstrom, 2005). Potentigbort for this discourse
depends on the matrix itself. The ones that anetiiikd in this study corre-
spond to “Reasoning takes time”. Going through saichatrix takes time,
and it is clear that, when the student participadése is indicating her/his
own demonstrated knowing in the matrix. The usenafrices is part of an
institution, and mainly an institution of teachetueation where formative
assessment is promoted by (a similar discussianathematics education is
presented in Persson, 2009). It is also possibfandba large amount of as-
sessment matrices (rubrics) in on-line searchesligjom, 2005). Another
institutional trace identified in the classroomsitad with respect to this
fourth discourse is the use of portfolios. Like #rguments for matrices, the
use of portfolios is part of an institution of thac education where forma-
tive assessment is promoted.
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9 Summarised Outcomes and Conclusions
Regarding Assessment Discourses in
Mathematics Classrooms

In this thesis, | provided a detailed analysis xjblieit and implicit assess-
ment acts and discourses in mathematics classrammanication. The
findings are addressed in terms of affordancessfodents’ active agency
and learning in the mathematics classroom. | alptured institutional
traces and presented their roles in the constrisedutses. In this chapter, |
present my conclusions on the construed assessiisentrses.

One main conclusion of this thesis is how four ¢taresl discourses of as-
sessment in the mathematics classrooms visited difletent affordances
for students’ active agency and learning. The fiiscourses are (see Sec-
tion 8.3):

* Do it quick and do it right

e Anything goes

e Anything can be up for a discussion
* Reasoning takes time

A basis for the construal of the discourses isfihdings in the first three
analysis and outcomes chapters. Consequently, diacburse is construed
through (1) what kinds of assessment acts are qire@ what the focuses
of the assessment acts are in the mathematicsadassand (3) what the
roles the semiotic resources play in the assessaotntThe main considera-
tion here is the findings described in Chapter§ and 7, in which it was
possible to draw conclusions in terms of affordanf@ students’ active
agency and/or learning. An additional aspect, mespiby Walkerdine
(1988), is the notion of a testing discourse wltkesteacher poses questions
that s/he already knows the answer to. These gusstire considered to
emphasise the role of the teacher as the one whlnates the students’
demonstrated knowing and do not communicate amneisttédrom the teacher
with regards to students’ mathematics reasoningicklel do not consider
them to have affordances for students’ active agendhe teaching and
learning of mathematics.
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The findings in this thesis also indicate that iarmy cases the students’ work
after communication with the teacher continues @geha focus similar to
that in the last part of the teacher-student conication (see Section 6.3.2).
The focuses of the assessment are a substantiadfpardiscourse, but not
the only part. Nevertheless, one conclusion is tiaassessment discourses
as they are “present” in this study clearly alseehaore or fewer affor-
dances for learning in relation to the studentds after teacher-student
communication on assessment acts in the mathenctagsroom.

The two most common discourses in the data ofthigisis are “Anything
can be up for a discussion” and “Do it quick andtdight”. The third most
common discourse is “Reasoning takes time” andethgt common is “Any-
thing goes”. | argued in Section 6.3 that a tasku$ocan be seen as inevita-
ble now and then in the mathematics classroom. ddes not imply that it is
inevitable that the discourse “Do it quick and taight” is expected to oc-
cur frequently. In the construal of discourseseacher-student communica-
tion the main focuses in the assessment acts kea iato consideration.
Moreover, then construal is based on an interpletyvéen notions from
findings in Chapter 5-7 and it is not a given thdéw occurrences of a focus
like task lead to a construal of the discourse tDguick and do it right”.
With regards to affordances for students’ activerag and learning in the
mathematics classroom, my conclusion is that thegenot enough instances
in the data where the two discourses “Anything lbarup for a discussion”
and “Reasoning takes time” could be construed. éscidbed, there are dif-
ferences between classrooms’ assessment praatidesms of which dis-
courses can be construed. One conclusion is tepemdling on the assess-
ment practice in a classroom, the teachers an@stsidake active agency in
assessment discourses with more or fewer affordafarestudents’ active
agency and learning of mathematics. This is a ehgél for the discipline of
mathematics education. | will return to this chadje in the Discussion.

A central notion in this thesis is a view of theilfeonstrued discourses as
institutional. The term institutional here sign#te notion of the classroom
as part of and also affected by an institutionadtert. As noted earlier, the
discourses can be viewed as institutional tracetheim own, for example,
since they “take place” in the institution of schadth the same discourses
considered to be present in several of the classogsited. Below, | sum-
marise my findings and present my conclusions diggrdirect institutional
traces identified in the data (see Section 8.5.2).

The direct institutional traces regarded as preserhe construed dis-
courses are the following:
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* Textbooks including supplementary material. Paftsest-
books were present in the assessment acts durmmgni-
cation between the teacher and students in they,stardl
they were considered to be part of the assessmactiqes.

e Other documents or materials identified that weseaxclu-
sive to a particular classroom. One example ishmetic
tests downloaded from a website community for teeshin
some of the classrooms, the use of such materialpag of
the assessment practices.

« Manipulatives were present in several of the ctassis vis-
ited and in one it was an explicit part of the swmlsoprofile.
Manipulatives were part of assessment acts in &ach
student communication.

« Documents from student/teacher/parent meetingsguiedi
by schools. The participants were expected to viollbese
documents during parent/teacher/student meetingshso
documents affected the discursive practice duringse
meetings.

e School rules, for example time slots, which haverapact
on the discourses that the teacher and studernggayge in.

The assessment discourse “Do it quick and dolit'tig not always carried
(introduced and/or maintained) by direct institoabtraces. This is the case
in around agquarter of the video sequences and half of the meati groups
where the discourse is considered to be presetitese video sequences and
document groups, this discourse is considered t¢phely) carried by a
textbook, manipulatives or a form for student/temfrarent meetings. The
assessment discourse least present in the masethahything goes”, and in
some of the video sequences this discourse isedaly direct institutional
traces. This discourse is considered to be cahyetthe textbook and school
rules (for example, time slots). The assessmegbdise “Anything can be
up for a discussion” is partly carried by institutal traces in a quarter of the
video sequences and five of the document groupere it is considered to
be present. This discourse is partly carried bextbbok and supplementary
resources that include student self-assessmensforhe discourse is also
carried by forms for student/teacher/parent mestinghe written material
from some of the classrooms. The fourth discouReasoning takes time”,
is carried to a small extent by what could be rdgdras direct institutional
traces. This concerns the use of assessment nsagriceportfolios.

All four assessment discourses are partly carrigdlibect institutional
traces. My conclusion is that, in discussing whsréhis a certain assessment
practice where certain discourses can be consiruadclassroom, it is es-
sential to also bring in indirect institutional ¢ess as well as direct traces not
identified in the material. This is developed ie Discussion.
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10 Discussion

Since the very beginning of this project, | havermeurious to learn about
classroom assessment from teachers and studetite mathematics class-
rooms | visited. Indeed, | learned a great dealiablassroom assessment in
mathematics. During the study, | also reflectedt@nassessment practices |
was involved in whilst working as a mathematicches. One observation is
that | could have performed the analyses on thesassent practice in
mathematics of my students and myself and wouldhstve construed the
same four, or similar, discourses as those indhidy. Conducting research
on my own practice was never the objective and,reded in the preface, |
am most grateful to the teachers and students vére part of making this
study come true. The point | want to make herdds, tdespite the fact that
two of the construed discourses are not consideréald substantial affor-
dances for students’ active agency and learning, hot consider it strange
that they appeared as part of the analyses. Ocotiteary, one assumption is
that it is also possible to find quite a numbemaithematics classrooms with
assessment practices dominated by the discourseit“Quaick and do it
right” and/or “Anything goes” (which was not theseain any of the class-
rooms visited). | am drawing on reports presenfed,example, by the
mathematics delegation (SOU 2004:97) or in reseascld. Emanuelsson
(2001), Lowing (2004) and Persson (2009). At thmesaime, there are
clearly other schools and classrooms than thoghisnthesis to learn from
that could be subject to meticulous work on classroassessment in
mathematics. Below, | discuss my thesis and orteeofnain themes, which
is the institutional context as a means to undeditg the findings of the
study.

10.1 Assessment Discourses and Their Relationeto th

Institutional Context
In the findings of this thesis, | examined diretstitutional traces. As men-
tioned, the four assessment discourses can be diawénstitutional traces

on their own. They are construed in the institutidrschool, where acts in
one assessment discourse are taken for grantede Hmne acts that are
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unlikely to appear in other assessment discourséisei mathematics class-
room. One example where the discourse “Do it qaiott do it right” is pre-
sent is when a teacher communicating with a studéeout the student’s
performance on a diagnostic test focuses the fekdbwinly on how to
keep the student’s notebook in order. She statgsihthematics is a “clear-
cut subject”. In an alternative assessment disegtios example “Anything
can be up for discussion”, there could, of coubsefeedback on the prefer-
ence for mathematics notes being kept in reasormalikr. But in this alter-
native discourse, this could be related to the mamze of mathematics
processes not getting lost in the student’s ndiese, the acts could be de-
scribed as following the “rule” (e.g. Foucault, 392002) “mathematics
processes are the primary focus in the mathemalassroom” instead of
“mathematics is a clear-cut subject”. Institutioh@ces like discourses are
more indirect than decisions made by authoritiesigions that teachers
have to follow; nevertheless, they can be percetodoke as strong, or even
more so, in the discursive practice.

As | see it, a student (or teacher) always tak&geaagency in discourses,
sometimes in a discourse of assessment in the mattes classroom and
sometimes in totally different discourses. The aiisse affects the individ-
ual in terms of who has the authority to act, witatommunicate assess-
ment on, and how communication is (can be) conetitult could be said
that power is executed through assessment actdandiividual, on the other
hand, has the possibility to take active agen@niother discourse instead or
be part of a long-term change in the discourse. jdwveer relationships be-
tween teacher and student are clearly not equdlteachers have specific
responsibilities in the assessment practice. Igreahic view of assessment
discourses (drawing on Foucault, 2002; see Se@i@r6 of this thesis),
there are opportunities for teachers and, to sortent students in the
mathematics classroom to take active agency indghehing and learning
through participation in potential alternative asseent discourses. This is
not something straight forward since there alsopaneer relationships be-
tween the discursive practices of classrooms astitutions.

One power relation where institutional rules affdetssroom work is that
teachers are expected to follow steering documgtdscribed in Section
2.7) in the day-to-day classroom work. The reasoritfe absené® of these
documents as part of the analyses in ChapterssGtaét | limited the scope
of the data (see Section 1.3). In the followingtisec | relate the findings of
this thesis to national steering documents as agetb some critical issues in
Swedish education politics.

141 The goals specified in the national syllabus aesent in one of the document groups. The
content of the syllabus is addressed as a whokihehe discussion chapter (see also Section
2.7.2).
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In the Swedish Education Act, it is stated thatoadion shall be of equal
standards in all schools all over Sweden (SKOLFR$10100). According to
the outcomes of this thesis, there are differermssieen the assessment
practices in the classrooms visited regarding défoces for students’ active
agency and learning of mathematics. Given thaffitteeteachers were not
randomly chosen, it is likely that greater diffecea are to be identified
among mathematics classrooms in Sweden. Differgmiskof assessment
acts, focuses of assessment acts and roles of tsenéisources are part of
the discourses construed in this thesis. Assessawgsin line with those in
the discourses “Anything can be up for a discussiond “Reasoning takes
time” are well represented in the steering docusaffith respect to focuses
of assessment acts, two aspects of mathematicsetenge, “dealing with
mathematics notions” and “applying mathematicsandi, are also clearly
represented in the steering documents, especiatlyei national syllabus for
mathematics (Skolverket, 2008). As described inti®ec2.7 the aspect
“critically reflecting” of mathematics competence anly present in part in
the steering documents. This coincides with theaues of my thesis since
no discourse was construed in my analysis whetieaity reflecting on the
use of mathematics were clearly present (compdieidkea, 2003; see also
Gellert & Jablonka, 2009). The roles of semiotisowrces are not clearly
addressed in the steering documents. Despitethidsassessment practices
in the classrooms visited allowed for these rotethe construed discourses,
as did a social semiotic perspective.

My assumption is that if steering documents steassg:ssment practices
in Swedish mathematics classrooms to the full éxtéere would be affor-
dances for students’ active agency and learnireyéry mathematics class-
room (with the exception of “critically reflectiny”in line with the theoreti-
cal considerations of this study. As was demoredramn Chapter 8, direct
institutional traces are also considered to “cafmtroduce and/or maintain)
all four discourses. This occurs when a situatigo &cludes a direct insti-
tutional trace, such as a diagnostic test in ebt®¥, and may have an im-
pact on a discourse or discourses that could bstread from the situation.
Why things are the way they are with respect tesssent in the mathemat-
ics classroom is far from simply being a questibthe individual teacher.
Pettersson (2010b) discusses the view of mathesnadiacation depicted in
the media, arguing that a bleak picture is oftenveged. Moreover, the
agents that often bear the brunt of criticism aachers and heads of
schools. One example of this is an argument pwdmd by a recently estab-
lished national agency, the Swedish Schools Inspaet” (Skolinspek-
tionen, 2009). Their report on mathematics edunatiocompulsory educa-
tion was produced in collaboration with researchermathematics educa-

142 The inspectorate’s English website: http://wwIBlgpektionen.se/en/About-
Skolinspektionen/About-the-Swedish-Schools-Inspatéd
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tion. It is maintained in the results of the indpeate’s study, for example,
that many students in compulsory education do abthee mathematics edu-
cation specified. Among their recommendations, stheads and teachers
should develop the work on grading and assessrvare importantly for
this thesis, aspects relating to the institutiac@itext which could broaden
the understanding of the situation are excludedhftbe discussion. The
guote below illustrates the view expressed in éport:

They [Many teachers] experience the syllabus agmpadifficult vocabulary,
that it is fuzzy and that it is possible to intepit in many different ways.
Some teachers indicate in their comments thatpreéing the goals to be at-
tained also causes difficulties.reasonable assumption is that these teachers
have nottried to develop and interpret the different paofsthe syllabusA
number of teachers believe that it would help matiEthey could discuss
and reason about the syllabus with their peerstlaaidthere is not sufficient
shared time for that. (My translation and itali&kolinspektionen, 2009,

p. 14)

If the only force affecting work in school were theering documents, the
assumption above would be a reasonable one to rilakeever, in this the-
sis, reflected in the findings, it is argued thtten forces affect assessment
practices in mathematics classrooms. One forcehés pgower executed
through dominant discourses. The discourse “Dauitiqand do it right”
corresponds to a high degree to a traditional diseo of assessment in
mathematics (Palmer, 200% see also Palmer, 2010; Persson, 2604
argue that, in trying to understand classroom wibris, essential to bring in
the power executed by dominant discourses. A teaghe has just finished
teacher education often encounters a competititiwdes discourses when
s/he starts working as a teacher. On one hand, Wiegs are at their best,
s/he is introduced to assessment discourses witndafices for students’
active agency and learning of mathematics duringhleestudies. When s/he
starts working as a teacher, discursive practiciéls dominant discourses
such as “Do it quick and do it right” may be prestna high degree at the
school. For a new teacher, there is then competdier which discourse to
engage in (see Persson, 2009). The dominant ass@sdiacourses can be
construed not just in the classroom or school wdHey could also be con-
strued in discussions about school in everyday fifieexample, by students
(discussed in relation to excerpt 55 in Sectior) 8rdamong politicians. For
politicians, decisions are sometimes made on ametior municipal level
that actually counteract what is stated in steedaguments. Here | come
back to Forsberg and Wallin (2006) who contend thatinitial idea of a

143 palmer (2005) describes discourses in mathentssrooms in general, not with a focus
on classroom assessment.

144 persson (2006) does not have a specific intememssessment when she addresses thought
styles in mathematics education.

192



system where the teachers’ and schools’ freedomardegy how to go

through with the education more and more is becgraimegime of control.

There is an increase in the control of authoriteSweden, for example, the
Swedish Schools Inspectorate. Changes like thestaaremoved from fac-
tors like respect for teachers and for the workiedrout in schools that Pet-
tersson (2010b) emphasises are an alternativeatuird teachers for stu-
dents’ achievements in mathematics.

What assessment discourses can be construed iemmeatibs classrooms
is a matter of a complex interplay between steedaguments, decisions
made on different levels within and outside theitagon of school, and
dominant traditional discourses, as well as altarealiscourses and agents
in discursive practices. In order for there to bpositive change in affor-
dances for students’ active agency and learningathematics with respect
to classroom assessment, like Pettersson (201@im), dertain that the best
way to address this is not to blame teachers.ddsteis a question of look-
ing at every part of this interplay as a whole. Ossue is that decisions
about school must be coherent with regards to taisedances and thus not
counteract one other. The contribution of this he® this issue is ad-
dressed in Section 10.3.

10.2 Choices Made During the Study

One of my aims for the work on this thesis wasaoycout quality research

in every aspect, which | link, like Goodchild (20P%o ethical considera-

tions. My view is that quality in research on ctassns pertains not just to
the effects of the research on participating teachad students but also to
the long-term effects of classroom research asaewxin the complex land-

scape of education research, | found a path thatl®choices about theory,
methods and so on. Below, | discuss some of tHasiees.

One choice was to position the study in a socidl @aitical paradigm in
mathematics education. This was a fruitful stegesiit gave me the means
to emphasise some aspects of the thesis over otbresexample is how |
chose to pay attention to affordances for studexsve agency and learning
in the mathematics classroom throughout my analgsdswriting.

The choice of theory was, to some extent, made aaitly on. In the pilot
study, | used the social semiotic meta-functionsaalsasis to direct my
analyses to three functions of assessment in teatindent communication
(Halliday, 2004; Kress et al., 2001; Van Leeuwed3). | also made mul-
timodal transcripts. | found this rewarding andncsi the three meta-
functions coincided largely with my initial reselarquestions, including
support for an emphasis on mathematics “contemtfioke this as one theory
for the main study. With respect to social semgtighich is not a theory for
learning, | incorporated a design-theoretical pectipe for how | under-
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stand learning (Selander, 2008ab) in this thesipelrationalised the social
semiotic meta-functions into three analysis andames chapters. In doing
so, | made an analytical distinction between théarienctions. It could be
argued that | was not “true” in full to each of theeta-functions. That is,
there are notions, it could be argued, that syrisgeaking would be better
placed under another meta-function. The choice lethvchapter to put the
different findings in was also determined by mypmse and the thesis as a
whole.

It was not as easy to decide on the next main yhédmew at an early
stage that | wanted a theory that would help meesidsocial aspects. |
argued elsewhere that the reason | chose to refjoanault is because of his
notion of power, which | operationalised in ternfsaffordances for stu-
dents’ active agency in the mathematics classrdeon.this thesis, the pri-
mary contribution is Foucault's concept of disceurhis provided me with
a productive analytical tool that | could operatitige in combination with
the other theories. Moreover, the concept of dissmis a means, as noted in
the previous section, for understanding and disegssy findings. A sec-
ondary, but advantageous, aspect was that it wesilppe to coordinate Fou-
cault’'s not very structured framework with the atiahl structures | was
already using. Discourse according to Foucaulftisnounderstood as large
entities encompassing entire disciplines, but dao be conceptualised as
smaller discourses construed in relation to spedifierests in a discipline.
The latter view is they way | use the concept. Tikisimilar to the way
Walkerdine’s (1988) use (see also Norén, work ogpess; Palmer, 2010).

| also draw on the work of Hattie and Timperley @2 It could be ar-
gued that Hattie and Timperley’s model is not reathmpatible with a so-
cial and critical paradigm. Their review is basad quantitative research
where students’ achievements are related to diftekends of feedback.
Fully aware of this, | nonetheless chose to incaf@mthe model since it was
structured on similar notions as the two first sk questions of this study.
Moreover, | adapted my understanding of the assarsisatts and focuses to
align it with the theoretical underpinnings thastthesis is based on. As for
other theories, such as mathematics competencediangao Skovsmose
(2005), they can be viewed as part of a socialaiitidal paradigm and co-
ordinated with the main theories of this studylsoadrew on Mellin-Olsen
(e.g. 1991). The theory for learning and teachiddressed in his work is
constructivism, which is not theoretically comp#dilwith learning, as it is
conceptualised in this thesis based on a desigrdtieal perspective (Se-
lander 2008ab). | do not operationalise learningpeding Mellin-Olsen, and
in the aspects | do refer to him — critical aspextd students’ roles in as-
sessment — | do not see any incompatibilities.

A significant notion with respect to methoigsthis study is the multimo-
dal approach in social semiotics (Kress et al. 126®stvall & West, 2005).
The use of video recordings as one source of ditta multimodal tran-
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scripts is time-consuming, as is an examinatiorwoften material in its
multimodal aspects. My conclusion from this reskaocess is that a mul-
timodal approach is a useful means to develop aildétunderstanding of
classroom communication. There were several insamtere | would not
have captured assessment acts related to feedhacld not paid attention
to communication in a multimodal sense. This metivas productive not
just for some of the transcripts where semiotioueses other than speech
clearly contributed to the interpretation of spedtlalso helped in interpre-
tations | forced myself to pay attention to durthg transcription and analy-
ses of semiotic resources, such as gestures aatidapressions, when they
were not “calling” for attention. Sometimes thisooed when there was no
speech at allAt the same time, if interpersonal communication #hea-
tional representations in assessment acts haddoeseyed using speech as
one semiotic resource but without access to viseahiotic resources as
well, it would have been hard to capture nuancesth® other hand, the use
of multimodal transcripts calls for a careful séil@e of what parts of lessons
to transcribe and what semiotic resources, and wiloetnanscribe (see Sec-
tions 4.9.3 and 4.9.4).

10.3 The Contributions of This Thesis

As mentioned in Chapter 2, | found no study in Sesvedxamining research
on the assessment in the mathematics classroomtakes place in the
communication between teacher and stuéfém. this respect, the findings
in the thesis contribute to an understanding obstlaom assessment in
mathematics in Sweden that was not evident beldoeeover, | did not find
any account of research on classroom assessmentpetside Sweden, that
combines assessment acts, focuses of the assesamgmbles of semiotic
resources. | found discourses of assessment dedanlChapter 2 and else-
where (e.g. Askew and Lodge, 2000; Broadfoot & &dll 2000; Morgan et
al., 2002), but not assessment discourses in matienctlassrooms with a
similar combination of interests as those in thissts.

The contributions of this thesis are related todhmprehensive view that
the construed discourses offer. | construed the degcourses in relation to
my purpose, theories and analyses of data, andnbtclaim that these are
the only possible discourses of assessment in maties classrooms to
construe (see the next section). They are not sibated in a national insti-
tutional context; like all discourses, they alsademyo change over time.

145 1n Chapter 2, | concentrated on research conduntedmpulsory education. | found no
study similar to this thesis carried out in Swedigiper secondary school or at the university
level either. In Boesen (2006), there is an interesests constructed by teachers, which can
be viewed as part of teacher-student communicafmnthe whole, the research interest in
Boesen is quite different than in this study, witbrenattention paid to tests.
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Clearly, it is possible to construe variations bé tfour discourses in the
study. At the same time, when | presented thenattigipating teachers and
research colleagues, they commented that the dsEpmake sense in rela-
tion to their experiences in the mathematics ctasar Hence, they are con-
sidered to be recognisable. The constellation taiirses, with the connec-
tions between assessment acts, focuses in the nmatihe classroom, and
roles of semiotic resources, offers teachers ahdraagents the means to
grasp essential aspects of assessment practicaatliematics classrooms. |
argue that there is positive power in an increasedreness of discourses
like these in mathematics education relative tockas and critical paradigm.
For teachers, the discourses can be a starting faoirdentifying how vari-
ous assessment discourses take place in the mait®irlassroom. In such
an activity, the implicitness in assessment prastic made more explicit.
One example here is how the discourse “Do it qaic do it right” takes
place in the classroom, possibly contrary to tlaeher’'s original plan. The
reason for this can be institutional traces, foamegle, through demands
from municipalities, where a dominant “traditionaliscourse such as “Do it
quick and do it right” can be construed. It carodle students “bringing the
discourse into” the mathematics classroom (seeexample, excerpt 55 in
Section 8.4) and/or the teacher’s prior engagenrerthe discourse, with
colleagues and/or as a (young) student her/him (defwing on Persson,
2009). In identifying dominant discourses with laffordances for students’
active agency and learning, the identificationlitsan be part of the forming
of resistance in favour of alternative discoursgshsas “Anything can be up
for a discussion” and “Reasoning takes time”, agreda critical discourse in
the mathematics classroom. Another beneficial aqunsece for students
could be that aspects involving assessment in tithematics classroom are
made more explicit to all students, such as thésgaedteria and procedures
for assessment. The discourses in this thesis eandtarting point for dis-
cussions about assessment practices among teashdrschool heads,
among people responsible on the municipal and maltilevel. During our
guality meetings, the participating teachers sa@gtbe potential of the four
discourses for directing attention in discussiomeag school staff members
and for teachers’ self-reflection. To summarisepmtend that the construed
discourses of assessment in the mathematics ab@sstogether with other
research that takes into account the instituticoaltext (e.g. Morgan et al.
2002), can be powerful in discussions about, utaedings of, and positive
changes in assessment practices in mathematicsradass. Similarly, |
regard the findings as a fruitful basis for morse@ch on assessment prac-
tices in Swedish mathematics classrooms.

Although the discourses are regarded as the mdoomes, | view the
detailed findings in Chapters 5-7 as contributionstheir own. | operation-
alised part of Hattie and Timperley's (2007) stawet and contributed new
findings in identifying assessment acts and focudeassessment as they
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appear in mathematics classrooms. | also expandddnadified the as-
sessment acts based on power according to Fougaglt1980). | added
findings that emerged in an interplay between thepgse of the study and
my analysis, for example, feed back as interest emmghgement, and feed
forward as challenging. One original aspect of thissis is the close atten-
tion given to the focuses of assessment acts imtdthematicclassroom. |
operationalised mathematics competence accordingktwysmose (2005).
Conducting an analysis on the roles of semiotioweses also produced
findings that | consider to be new. This analybiscslight on aspects like the
role of silence in focuses of assessment actsusked in the following sec-
tion) and the notion of paying attention to avagabemiotic resources in
assessment acts. Depending on the interest, ttliads for each of the first
three research questions (Chapters 5-7) can aaesstarting points for
discussions among teachers and other agents dimubdthematics class-
room and for further research.

The outcomes of this thesis were produced in a Blvadstitutional con-
text so in one sense they are mainly relevant tthemaatics education in
Sweden. However, the outcomes can be considered talid for the insti-
tution of mathematics education in formal schoolmgf just in Sweden
(Jablonka, 2006; see also West, 2007). Consequéindyoutcomes can also
be a contribution to the international discipliniensathematics education.
Acknowledging the situatedness of the findingshi$ thesis, | think they
can be a fruitful starting point for research wghmilar interests, with
changes expected and additions made especiallyresirect to differences
in national contexts. Another context-related issuthat the outcomes were
produced in mathematics classrooms with rather gatodents, ten-year-
olds. The findings can provide a basis for simidindies performed in
mathematics classrooms with younger or older stisdérwould expect is-
sues about marks to be identified in the discouiseslassrooms with older
students.

The findings can also be relevant for the assessffieid” in general.
Drawing on J. Emanuelsson (2001), my hypothesihas there would be
differences in terms of what kinds of discoursegl@¢de construed for dif-
ferent school subjects. The findings of this thesis be a starting point for
this kind of research.

10.4 What is Not Addressed in This Thesis? A B&sis
Future Research

In this study, as in all research studies, theeechrsely related themes that |
chose to (partly) ignore. One theme not addressédliin this thesis is how
different assessment discourses in the mathematssroom may be more
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or less available for taking active agency in fdfedent groups of students
(emphasised by Morgan, 2000). Since | video tapeddachers’ communi-
cation with all their students, there are posdibsito perform this kind of
analysis in the future. | contend that the findimfghis thesis, along with
findings and arguments presented, for example, bycMr et al. (2000) and
Morgan (2000), constitute a solid basis for furtberdies on equity issues
relating to assessment discourses in the mathesradissroom.

Another theme is all the other potential discoursésassessment in
mathematics classrooms that are not construeddiBigeurses presented in
this study are based on data from five classroamd,| described the four
discourses it was possible to construe. With reasjeedablonka (2003), one
option that could be added is a critical discoutsethis discourse, there
would also be a clear focus on Skovsmose’s (19005@critically reflect-
ing as part of mathematics competence in assessamentThere could also
be critical discussions present with feed back fewt forward between
teacher and students regarding semiotic resoumggheir potentials and
constraints. The silences in teacher-student cormation in this thesis
indicated a positive relationship with focuses gsessment acts. It is also
possible to imagine a discourse where silencehéydacher communicate
disapproval and/or some kind of ambivalence (Hodgewebb, 2008). |
can see a discourse, connected to this or on its whvere activities can take
time but where the focus is still on the task arete is little reflection about
which semiotic resources are the most productives @iscourse could be
labelled “Take your time, but it has to be right”.

Another theme not emphasised in this thesis igvirshiness of teach-
ers’ assessments. | did not find many instanceswimunicative acts by the
teacher that could be considered mathematicallgriact (which there are
examples of in Persson, 2009). Furthermore, | ditl aompare teachers’
assessments of similar student performances (s¢goWa000). That was
not the intention of this thesis. | propose a besa@pproach to discussing
the quality of classroom assessment in mathematieace, the interest of
this thesis is assessment discourses in the matissroassroom. One issue
to address in promoting teachers’ engagement esastent discourses with
affordances for students’ active agency and legriim the mathematics
classroom is the mathematics competence of matiesmaachers (Persson,
2009).

It could be argued that | took the presence of ggalthe mathematics
classrooms for granted. One could ask whether wtesald also be teaching
where the goals for learning are not stated beforéh(see e.g. Mellin-
Olsen, 1993). On one hand, | certainly considanjtortant to have teaching
and learning processes in the mathematics classwiwre a goal or objec-
tive is not always stated. Here, assessment dasirterest in students’
mathematics communication and the openness ofignssare also a pre-
requisite for students’ active agency. On the otiend, | believe that is
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essential to make clear to all students the goatsria, and procedures used
to assess student performance. For some studeasg aire obvious since
they come from a social/class background wherelaingualities are en-
couraged outside school (see Walkerdine, 1988)h Sissessment aspects
are crucial for inviting all students into mathemoatdiscourses, and one
issue here is the clarity of assessment framings.

Finally, | address the roles of the participantd eryself in this research
project. As described in Section 4.3, there weftemint roles over time in
the project: data extraction agreement, clinicatneaship, and a co-learning
agreement. | chose a design where | steered tharodsfocus and research
process with regard to the purpose chosen. At démeestime, there were
instances of co-learning when the teachers andtIfonequality meetings.
This combination of different roles was fruitfulrfthe project, giving me the
possibility to act as a researcher in different svane path | see for future
research is, like Torrance and Pryor (2001), tothisestudy as a basis for
research projects in which | work together withcteaxs and students to re-
search assessment practices with respect to affceddor students’ active —
and critical — agency and learning in the mathersatiassroom.
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Summary

This is a study of classroom assessment, whichésfeature that influence
students’ engagement and leardthin the mathematics classroom. In this
study, | regard classroom assessment as a condpbmad boundaries.
Examples of what can be part of classroom assessanemiagnostic tests,
documentation such as portfolios, and acts in comcation between
teacher and student during day-to-day work.

| found no study in Sweden examining the assessmdéhe mathematics
classroom that takes place in the communicatiowdst teacher and stu-
dent. In this respect, the findings in the thesistgbute to an understanding
of classroom assessment in mathematics in Swedsnwiks not evident
before. Moreover, | did not find any account ofe@sh on classroom as-
sessment, even outside Sweden, that combines mesgsacts, focuses of
the assessment, and roles of semiotic resourcesh(@y, gestures, speech
and the like), which I do in the thesis. The pugothe study is to analyse
and understand explicit and implicit assessmert @ctiscursive practices
in mathematics classroom communication in termsftdrdances for stu-
dents’ active agenéy and learning. The research questions are as fallow

1. How do assessment acts related to feedback tage plaeacher-student
communication in mathematics classrooms and wtiatdsnces can be
connected to students’ active agency?

2. What are the focuses of the assessment acts imalfieematics class-
room and what affordances can be connected torggidearning?

3. What roles do different semiotic resources playh@ assessment acts
and what affordances can be connected to studectise agency and
learning?

4. What discourses of classroom assessment in matiesntain be con-
strued based on the findings from the previousetlongestions? Further-
more, what institutional traces can be identifindrelation to the con-
strued discourses and what affordances can be ctehi® students’ ac-
tive agency and learning?

148 earning is understood as meaning making towandaaeased readiness to engage in the
world with an increased use of semiotic resourcesatefacts in a discipline such as mathe-
matics (Selander 2008ab; Selander & Rostvall 2008).

147 Briefly, agency is understood to be people’s capaoi make choices and to impose those
choices on the world.
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The first three questions are related to threeat@@miotic meta-functions
(Halliday, 2004; Van Leeuwen, 2005). The fourthesgsh question is con-
nected to a Foucauldian concept of discourse 20@2). The unit of analy-
sis is “assessment acts related to feedback inirdise practices considered
to occur in institutionally situated teacher-studeommunication in mathe-
matics classrooms in grade four”. A multimodal agmh is found in theo-
retical considerations as well as in the procesdatd gathering (for exam-
ple, video recording) and transcribing (performedtimodally).

One finding in relation to the first research gimsis how some assess-
ment acts hold affordances for students’ activenagedo a higher degree
than others. An example is when the teacher convatesfeed backas
approval and/ordisapproval The teacher then adopts the role of the one
who makes the judgement in terms of good or baditathe students’ dem-
onstrated knowing. If the teacher instead commuesiaterestin the stu-
dent’'s demonstrated knowing, the assessment lidseistudent’s contribu-
tion to mathematics communication being somethmdpdild future com-
munication upon. The latter holds more affordarfoeshe students’ active
agency the mathematics classroom than the firs om@ntioned.

A key outcome of the analysis for the second reseguestion is that
there are some focuses of assessment acts in themaics classroom that
hold more affordances for students’ learning oftreatatics than others. The
affordances for students’ learning for the focusslgandtaskare considered
to be low. The student is not promoted to engagienuse of semiotic re-
sources in the discipline of mathematics during dssessment act when
either of the focuseselfandtaskare present. For the focus processthere
are considerable affordances for students’ learmihgnathematics. This
focus is connected to mathematics competence dgawm Skovsmose
(1990, 2005). When therocesdocus is present in assessment acts, there are
considered to be affordances in the assessmentoactidents’ learning of
dealing with mathematics notignapplying mathematics notionand/or
critically reflecting on mathematics applications

A conclusion with respect to the third researchstjoa is that an essen-
tial aspect that needs to be taken into accoumnlisoussing classroom as-
sessment in the mathematics classroom is the semgésburces available to
students for representing mathematics knowingubhsa discussion, there
needs to be a connection between the students’ingearaking and learning
of mathematics and what semiotic resources ardaged\and why. The find-
ings also indicate that open questions (severakiples correct answers
and/or solutions) are needed in order to providesidities for a focus on
processes such as inquiry/problem-solving and réagtarguing in assess-
ment acts. Open questions also hold affordancestémients to take active
agency since there are choices to be made by tlderstin answering the
guestions.
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One main conclusion of this thesis is how four ¢aresl discourses of as-
sessment in the mathematics classrooms visited difflerent affordances
for students’ active agency and learning. The flisicourses are:

Do it quick and do it right

In this discourse, the feed back is mostly frontiea to student. Questions
posed by the teacher are rarely open with the &datmowing the answer.

There are rarely follow-up questions. Feed forw@dcerns what to do next
(as opposed to what to learn) as guiding, and ehgilhg is not common.

Feed up (feed back and forward related to goalgpispresent in this dis-

course. The focus is mostly on task, often whetreranswer is right or

wrong. The semiotic resources used, including actsf are mainly the ones
that are specified in the textbook. Both teacher stndent communicate in
short utterances, and there are rarely longercgkenThe main agent in this
discourse is the teacher, and the affordancesttidests’ active agency are
not high. As a consequence, the lack of focus otihemaatics processes al-
lows low affordances for students’ learning of negtatics.

Anything goes

There is not much articulated feed back in theddisge “Anything goes”,
apart from occasional approval. Here too, the feadk is mainly from
teacher to student. There is a presence of also questions. Challenging is
not common. Infrequently there are critical disomss about students’ solu-
tions, and answers possible to consider as matheiatvrong can also be
left unchallenged. Different semiotic resourcesjuding artefacts, are wel-
comed, and semiotic resources are rarely restridieel teacher and students
use short sentences, and there is not much sil@ften in this discourse,
the teacher is the most active agent. Sometimedethgher takes a more
passive role in the discourse. S/he then doestatere with students’ rea-
soning even though something possible to consslenathematically wrong
is demonstrated. The affordances for studentsi@egency and learning in
this discourse are considered low.

Anything can be up for a discussion

There are several instances of assessment actdy rfeed back and feed-
forward, taking place in this discourse, both ia threction from teacher to
student and visa versa. Quite often the questiosegare open. Often the
teacher and student show interest in the commuoican mathematics and
there is also an awareness of students’ alternatieepretations of tasks.
Sometimes the student is challenged with respelaettnis continued learn-
ing. The focus is mostly on process. “Wrong” ansvare also starting
points for a discussion, but, in the end, it isafs/clear what can be consid-
ered mathematically correct. Different semioticongses are acknowledged
and at times the teacher promotes, whilst at ditregs restricts, the use of
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semiotic resources dependent upon the meaning makith learning process
demonstrated by the student(s). In this discoulsze are considered to be
affordances for students’ active agency and legraofrmathematics.

Reasoning takes time

In this discourse, the three kinds of assessmési{fsed back, feed forward,
feed up) can be present and in both directions dmtweacher and student.
There are often instances of recognition of theestts’ demonstrated know-
ing, sometimes in relation to stated goals. Thdesits are often challenged
towards new learning. The focus is on process, witist emphasis on the
processes inquiring/problem-solving, reasoning/fagyudefining/describing
and occasionally constructing/creating. There $ alome presence of the
process reflecting on models. Different semiotisorgces are acknowl-
edged, and the use of semiotic resources can algodmoted or restricted
when serving a certain process. In this discowgifence is common and the
possibility (for both teacher and student) to bensiseems to serve the
mathematics focus. In this discourse as well, ffmrdances for students to
take active agency are high. Similarly, the affoiks for students’ learning
of mathematics are considered to be high, includingde range of mathe-
matics processes.

In the findings there are differences between thgscooms regarding which
discourses were construed in the analysis. In tivhe classrooms all four

discourses are construed. In two classrooms, tloe mwst common dis-

courses, “Do it quick and do it right” and “Anytlgircan be up for a discus-
sion”, are construed. In one classroom there isedgminance of the dis-
courses “Anything can be up for a discussion” aRddsoning takes time”.
One conclusion is that, depending on the assesgmactice in a classroom,
the teachers and students are acting accordingsassat discourses with
more or fewer affordances for students’ active ageand learning of

mathematics. | argue that, in trying to understaladsroom work, it is es-
sential to bring in the power executed by domirmstourses, such as “Do it
quick...”. What assessment discourses can be codsiruenathematics

classrooms is a matter of a complex interplay bebnwsteering documents,
decisions made on different levels within and adsthe institution of

school, and dominant traditional discourses, a$ agehlternative discourses
and agents in discursive practices. A positive ghan affordances for stu-
dents’ active agency and learning of mathematitk veispect to classroom
assessment is a question of looking at every pdhisinterplay as a whole.
One issue is that decisions about school must bhereat with regards to
these affordances, and not counteract one other.
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Sammanfattning

Foreliggande studie handlar om klassrumsbeddomsing, &r en aspekt som
paverkar elevers engagemang och lardhdenatematikklassrummet. Be-
démning har i min studie vida granser. Exempel@som kan ingd i klass-
rumsbeddmning &r diagnoser, dokumentation gendraxé@mpel portfoljer
samt handlingar i klassrumskommunikation i det agtkolarbetet.

Jag har inte kunnat hitta ndgon svensk forskningsstdar kommunika-
tionen mellan larare och elev i matematikklassruan dnalyserats med ett
uttalat bedémningsintresse. Med avseende pa ddt&r blenna studie till en
forstaelse av klassrumsbedémning i matematik ii§eeDet var inte heller
mojligt att finna forskningsbeskrivningar, interioaiella studier inraknade,
som kombinerar beddmningshandlingar, beddmningsfokeatematikklass-
rummet och de roller som semiotiska resurser (syenpgester, prat och
liknande) spelar, vilket gors i foreliggande avhargl Syftet med studien ar
att analysera och forstd explicita och implicitad@@ningshandlingar i
kommunikationen i matematikklassrums diskursivakikar. Detta gors i
termer av vilka mojligheter som finns for eleveksia agens® och larande.
Forskningsfragorna ar dessa:

1 Hur ager bedémningshandlingar relaterade till fee®lrum i kommu-
nikationen mellan larare och elev i matematikklassrVilka mojlighe-
ter kan kopplas till elevers aktiva agens?

2 Vilka fokus har bedémningshandlingarna i matemdaitg&rummet och
vilka mojligheter kan kopplas till elevers larande?

3 Vilka roller spelar olika semiotiska resurser i bethingshandlingarna
och vilka mdjligheter kan kopplas till elevers aktiagens och larande?

4 Vilka beddémningsdiskurser i matematikklassrum katolkas utifran
framtagna resultat for de tre ovanstaende fragddeasutom, vilka in-
stitutionella spar kan identifieras i relation tile uttolkade diskurserna
och vilka mdjligheter for elevers aktiva agens tiwfande kan identifie-
ras?

148 | arande forst&s som meningsskapande i riktningendtkad beredskap att engagera sig i
varlden med ett 6kat anvandande av semiotiskagesinklusive artefakter i en disciplin, till
exempel matematik (Selander 2008ab; Selander &/RIKAD08).

149 Kortfattat s& handlar agens om méanniskors méjteghatt gora val och att lata dessa val
paverka varlden.
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De tre forsta frdgorna hor samman med tre sociatgeska metafunktioner
(Halliday, 2004; Van Leeuwen, 2005). Den fjardeskmingsfragan grundas
i Foucaults diskursbegrepp (t.ex. 2002). Analystarhdunit of analysis) i
denna studie ar "bedémningshandlingar relaterdidfedidback i diskursiva
praktiker som antas uppsta i den institutionelilesiade kommunikationen
mellan larare och elev i matematikklassrum i arskyra”. | studien har jag
anvant mig av en multimodal ansats saval i tedwtisvervaganden som i
datainsamling (till exempel videoinspelning) odmskribering (genomférda
multimodalt).

Ett resultat av analyserna for den forsta fragkesti@en ar hur en del be-
domningshandlingar erbjuder stdrre mojligheterditvers aktiva agens an
andra. Ett exempel &r nar lararen kommunicézad backsomberomeller
missnoje Lararen tar da rollen som den som varderar eevisade kun-
nande i termer av bra eller daligt. Om lararerillst visarintressefor ele-
vens visade kunnande, da ligger bedomningen il@ters bidrag till kom-
munikationen i matematik ar nagot att bygga detséata kommunikationen
pa. Den sistnamnda bedomningshandlingen innebare shivjligheter for
elevens aktiva agens i matematikklassrummet aricateta.

Ett avgorande resultat av analysen for den andskringsfragan ar att
vissa bedémningshandlingars fokus i matematikkisssret erbjuder storre
mojligheter for elevers matematiklarande an andiigligheterna for elevers
larande nar det galler fokus pa eleggilv och pauppgiftensom saddan anses
laga. Eleven blir inte uppmuntrad att anvanda matiens semiotiska re-
surser under bedémningshandlingarna néar ett folkuelpvensjalv eller
uppgiftensom sadan ar narvarande. | avhandlingen lyfterfriag hur ett
fokus paprocesseri stallet erbjuder rika majligheter for eleversaéde i
matematik. Jag har kopplat detta fokus till Skovse® matematikkompe-
tens (1990, 2005). Nar bedomningshandlingarna thdolais paprocesshar
jag i studien kommit fram till hur det kan finnagipigheter for elevers
larande avhantering av matematiska begrepp och metotli#impande av
matematiska begrepp och metodamitkritiskt reflekterande av matematis-
ka tillampningar

En slutsats jag drar i relation till den tredjegiedtaliningen ar att det ar
angelaget att i alla diskussioner om bedémningtematikklassrum ta med
de semiotiska resurser med vilka elever erbjudsessmtera matematiskt
kunnande. Har behdvs en koppling mellan eleversinmgsskapande och
larande och vilka semiotiska resursers om erbjuads \v@rfor. Resultaten
visar ocksa betydelsen av oppna fragor. Dessa rfrédppuder eleven flera
mojliga matematiskt korrekta svar och/eller flerdéjliga satt att visa 16s-
ningar. Oppna fragor behovs for att erbjuda mogigh for fokus pa proces-
ser som undersokning/problemlésning och resonefargienenterande |
bedomningshandlingar. Oppna frgor erbjuder ocksgigheter for elever
att ta aktiv agens eftersom det ingar att elevervgbnar hon/han svarar pa
fragorna.
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En avgorande slutsats i féreliggande avhandliniguérfyra bedémningsdis-
kurser uttolkade i de besdkta matematikklassrummedfor olika mojlighe-
ter for elevers aktiva agens och larande. De figkudserna ar:

Gor det fort och gor det ratt

| denna diskurs gar den “feed back” som finns oftai&tning fran larare till
elev. Fragor som stélls av lararen ar séllan omuhaav karaktaren att lara-
ren redan vet svaret. Det stalls sallan uppféljafiéigor. "Feed forward”
handlar oftast om vad som ska gdras harnast (iatsotdél vad som ar moj-
ligt att lara). Detta gbrs genom lararens instauiegir, och det ar sallan som
eleverna utmanas. "Feed up” ("feed back” och "fémdvard” i relation till
mal) ar séallan narvarande i denna diskurs. Folggeti ofta pa uppgiften,
och da ofta huruvida ett svar ar réatt eller fel. &amniotiska resurser som
anvands, inklusive artefakter, ar huvudsakligensdm ar specificerade i
laroboken. Bade larare och elever kommunicerartakgttranden och det ar
sdllan langre tystnader. Huvudagenten i denna diskulararen och de er-
bjudna mojligheterna for elevers aktiva agens & stora i diskursen. En
konsekvens av franvaron av fokus pa matematiskeepeer ar att de moj-
ligheter till matematiklarande som erbjuds eleveinkga.

Vad som helst duger

| denna diskurs ar det inte mycket artikulerad dféack” och nar det fore-
kommer "feed back” handlar det oftast om berom. sackéar gar aterkopp-
lingen framst i riktning fran larare till elev. Héinns det en narvaro av ocksa
oppna fragor. Utmaningar ar inte vanliga. Det fankaeer sallan konstruktivt
kritiska diskussioner om elevers l6sningar och San kan anses matema-
tiskt felaktiga kan lamnas utan vidare diskussion otmaning. Olika semio-
tiska resurser, inklusive artefakter, valkomnas dehar sallan ndgon form
av begrénsning av majliga resurser. Larare ocheelamvander korta yttran-
den och dar ar sallan tystnader. Ofta ar lararena@iva agenten i denna
diskurs. Ibland tar lararen en mer passiv roll. Han gar da inte in i elevers
resonemang trots att sddant som kan anses matenfataktigt visas. De
mojligheter som erbjuds for elevers aktiva agerslatande anses vara laga
i denna diskurs.

Allt kan tas som utgangspunkt for en diskussion

Det finns flera tillfallen av bedémningshandling&iémst "feed back” och
"feed forward” i denna diskurs, bade i riktningrir&rare till elev och vice
versa. Ofta ar de fragor som stélls 6ppna. Laraheetever visar ofta intres-
se for kommunikationen i matematik och det finnksdcen 6ppenhet gent-
emot elevers alternativa forstaelser av uppgiftéand blir eleven utmanad
med avseende pa hennes/hans fortsatta larandeematikt. Bedomnings-
handlingarnas fokus ar oftast pa processer. "Fghkisvar ar ocksa ut-
gangspunkter for diskussioner, men det ar alliidslut, klart vad som kan
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anses som matematiskt korrekt. Olika semiotiskarses accepteras. Ibland
beframjar, och ibland begransar, lararen anvanéniray vissa semiotiska
resurser i relation till elevens visade meningsakale och larande. | denna
diskurs anses det erbjudas mojligheter for eleaktiva agens och larande i
matematik.

Resonemang tar tid

| denna diskurs ingdr tre sorters bedomningshagallin’feed back”, "feed
forward”, och "feed up”, och i bada riktningarnaltae larare och elev. Det
forekommer ofta att elevens visade kunnande erk&ouis ibland relateras
det ocksa till uppstéllda mal. Eleverna utmanaa afbt nytt larande. Be-
domningshandlingarnas fokus ligger ofta pa prosessed storst betoning
pa processerna undersckande/problemldsning, resulefargumenterande,
definierande/beskrivande och konstruerande/skapddéleoch da sker det
ocksa ett reflekterande dver de matematiska madsdl® anvands i relation
till den ursprungliga fragestallningen. Olika sefiska resurser accepteras,
och dessa kan ocksa beframjas eller begransast fijrea en sarskild pro-
cess. | denna diskurs ar tystnader vanliga ochigh@ten (for bade larare
och elev) att vara tyst verkar beframja bedomniaggdlingarnas matematis-
ka fokus. Aven i denna diskurs anses de mojlighsaer erbjuds for elevers
aktiva agens vara stora. Ocksa for elevers larandmatematik anses moj-
ligheterna stora och hér ingar ett brett spann aematiska processer.

| studiens resultat visar sig skillnader i forekoemsav de olika diskurserna i
de besokta klassrummen. | tva av klassrummen @ifyath ovanstadende dis-
kurser uttolkade. | tv&d av klassrummen &r de tudligaste diskurserna ut-
tolkade: "Gor det fort och gor det ratt” samt "Alan tas som utgangspunkt
for en diskussion”. | ett klassrum &ar det en domgav diskurserna "Allt
kan tas som utgangspunkt for en diskussion” octs®iRemang tar tid”. En
slutsats jag drar ar att larare och elever, begédklassrummets bedom-
ningspraktik, agerar enligt olika beddmningsdiskurmed fler eller farre
erbjudna mojligheter for elevers aktiva agens Gohride i matematik. Jag
menar att nar jag och andra forsoker forsta klassanbete, da ar det nod-
vandigt att ocksa rakna med den makt som utGvaainerande diskurser,
som "Gor det fort och gor det ratt”. Vilka diskurssom kan uttolkas i ett
matematikklassrum ar en frdga om en komplex saravenkellan styrdoku-
ment, beslut fattade pa olika nivaer i och utaskislan som institution samt
dominerande diskurser i den bredare institutionadiatexten. | denna kom-
plexa samverkan ingar ocksa alternativa diskuraet sgenterna i diskursi-
va praktiker. En positiv férandring for eleversjadna mdjligheter for aktiv
agens och larande i matematik i klassrumsbedoméiren fraga om att ta
hansyn till alla delar i denna samverkan och atg&helheten. En kritisk
fraga ar att olika beslut som paverkar skolanstarbgste stamma Gverens
med varandra och relaterats till erbjudna mdjlighé&ir elever.
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Appendices

Appendix A

Basta foraldrar (malsman) och elever

Jag heter Lisa Bjorklund Boistrup och skriver nu till er i samband
med planeringen av ett forskningsprojekt tillsammans med klas-
sens lirare. I grunden ar jag mellanstadielirare och jag har i manga
ar varit intresserad av samspelet mellan lirare och elever. Nu ir jag
doktorand 1 didaktik. Att vara doktorand innebir att jag gar ige-
nom en forskarutbildning dér det ingar att gora ett forskningsarbe-
te som resulterar i en doktorsavhandling. Huvudhandledare f6r
mitt arbete dr Professor Astrid Pettersson (08-1207 6590,
astrid.pettersson@umn.su.se).

Vad handlar projektet om?

Det 6vergripande syftet med denna forskningsstudie ér att studera
kommunikationen mellan lirare och elev i matematikundervisning-
en, med fokus pa bedémningsprocesser i vid mening. Det insam-
lade materialet kommer att besta av videoinspelningar, ljudinspel-
ningar och skriftligt material. Det finns oerhort lite kunskap om
dessa klassrumsprocesser savil nationellt som internationellt sa
darfor dr en studie som denna virdefull.

Hur kommer arbetet med klassen ga till?

I projektet kommer jag forst att vara med i klassrumsarbetet under
nagon eller ndgra lektioner sa att jag och eleverna far vinja oss vid
varandra. Sedan kommer jag att med hjilp av videofilmning och
ljudinspelning finga kommunikationen mellan lirare och elev un-
der ungefir en vecka. Jag kommer ocksa att samla in skriftligt ma-
terial t.ex. arbetsblad och liknande. For att hela materialet inte ska
bli allt f6r omfattande kommer jag att slumpvis lotta ut tva elever
och det blir kommunikationen mellan dessa elever och lirare som
jag 1 forsta hand kommer att studera. Allt Gvrigt insamlat material
kan komma att anvindas i denna och/eller efterfoljande studier.
Jag vill sdrskilt framhalla att forskningsfokus inte ligger pa enskilda
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individer utan pa 6vergripande aspekter nir det galler kommunika-
tionen mellan lirare och elev 1 matematikundervisningen.

Hur ska resultatet redovisas?

Framfor allt kommer resultatet att presenteras 1 en doktorsavhand-
ling och jag kommer ocksa att skriva artiklar, presentationer pa
konferenser m.m. I resultatredovisningen kommer inga foton eller
filmsekvenser forekomma och alla deltagares namn kommer att av-
identifieras. Personuppgifter och andra uppgifter som mojligeor
identifiering kommer att behandlas konfidentiellt och under tyst-
nadsplikt i enlighet med personuppgiftslagen.

Vad lovar jag?

Jag lovar att projektet kommer att genomforas i enlighet med Ve-
tenskapsradets forskningsetiska principer for humanistisk-
samhallsvetenskaplig forskning. Alla originaldokument (filmer,
ljudinspelningar, pappersdokument) och arbetskopior kommer att
forvaras oatkomliga for obehoriga. Medverkan i studien ér frivillig
och deltagarna kan nir som helst under projektet kan avbryta sin
medverkan. I 6vrigt lovar jag att gora allt f6r att forskningen ska
ske med hégsta kvalitet och att resultatet ska vara till nytta f6r ma-
tematikundervisningen i framtiden. Hor girna av er per mail eller
telefon om ni har nagra fragor! Pa nista sida finns en fullmakt som
jag ber er att skriva pa.

Med vanlig hilsning
Lisa Bjorklund Boistrup
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Fullmakt

Denna fullmakt avser tillstand f6r Lisa Bjorklund Boistrup (med
eventuell medhjilpare) att video- och ljuddokumentera undervis-
ningssituationer dir du/ditt barn medverkar samt tillstind att an-
vinda materialet f6r den ovan beskrivna forskningen. Kryssa for
ett av nedanstdende alternativ och skriv under (bade elev och
malsman).

Elevens namn:

0 Vi (elev och malsman) sdger ja till elevens medverkan i Lisa
Bjorklund Boistrups forskningsprojekt och vi tilliter videofilmning
av undervisning dar eleven dr med 1 fokus.

O Vi (elev och malsman) siger nej till elevens medverkan i Lisa
Bjorklund Boistrups forskningsprojekt, men vi tillater videofilm-

ning av undervisning dar eleven dr med 1 bakgrunden.

0 Vi (elev och malsman) sdger nej till all medverkan i Lisa Bjork-
lund Boistrups forskningsprojekt.

Datum:

Underskrift av eleven:

Underskrift av malsman:
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Appendix B

Forskningskontrakt

Jag heter Lisa Bjorklund Boistrup och detta ir en beskrivning av
det forskningsprojekt som jag vill genomféra tillsammans med dig.
I grunden ar jag mellanstadielarare och jag har i minga ar varit in-
tresserad av samspelet mellan lirare och elever. Nu ir jag dokto-
rand 1 didaktik. Att vara doktorand innebir att jag gar igenom en
forskarutbildning dir det ingar att gora ett forskningsarbete som
resulterar i en doktorsavhandling. Huvudhandledare f6r mitt arbete
ar Professor Astrid Pettersson (08-1207 6590,
astrid.pettersson@umn.su.se).

Vad handlar projektet om?

Det 6vergripande syftet med denna forskningsstudie ar att studera
kommunikationen mellan lirare och elev 1 matematikundervisning-
en, med fokus pa bedémningsprocesser i1 vid mening. Det insam-
lade materialet kommer att besta av videoinspelningar, ljudinspel-
ningar och skriftligt material. Det finns oerhort lite kunskap om
dessa klassrumsprocesser savil nationellt som internationellt sa
darfor dr en studie som denna virdefull.

Hur kommer vart samarbete att ga till?

Du och jag kommer att triffas och/eller talas vid per telefon innan
vi startar projektet. D4 kan vi stélla fragor till varandra och vi lar
ocksa kidnna varandra lite grann, vilket kan underlitta vart samar-
bete. Jag beh6ver din hjilp for att planera projektet tidsmassigt och
ocksa med att samla in elevernas paskrivna fullmakter f6r video-
filmning. Jag kan behova viss praktisk hjalp nir jag kommer till
skolan, men pa det hela taget ska jag gbra allt jag kan for att stora
undervisningen sa lite som mojligt. I samband med mitt analysar-
bete kommer jag att kontakta dig for en (eventuellt kan det bli tva)
atertraff. Nar vi da triffas berittar jag i stora drag vad jag har
kommit fram till och du har da méjlighet att kommentera analysen.
Jag kan ocksa komma att vilja stilla nagra kompletterande fragor
vid detta tillfalle. Denna korta intervju kommer att video- och ljud-
inspelas.

Hur kommer arbetet med klassen gi till?

I projektet kommer jag férst att vara med i klassrumsarbetet under
nagon eller nagra lektioner sa att jag och eleverna far vinja oss vid
varandra. Sedan kommer jag att med hjalp av videofilmning och
ljudinspelning fainga kommunikationen mellan lirare och elev un-
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der ungefir en vecka. Jag kommer ocksa att samla in skriftligt ma-
terial t.ex. arbetsblad och liknande. For att hela materialet inte ska
bli allt f6r omfattande kommer jag att slumpvis lotta ut tva elever
och det blir kommunikationen mellan dessa elever och lirare som
jag 1 forsta hand kommer att studera. Dessa elever kommer jag
ocksa att vilja intervjua. Allt 6vrigt insamlat material kan komma
att anvindas i denna och/eller efterféljande studier. Jag vill sarskilt
framhalla att forskningsfokus inte ligger pa enskilda individer utan
pa 6vergripande aspekter nir det giller kommunikationen mellan
lirare och elev 1 matematikundervisningen.

Hur ska resultatet redovisas?

Framfor allt kommer resultatet att presenteras 1 en doktorsavhand-
ling och jag kommer ocksa att skriva artiklar, presentationer pa
konferenser m.m. I resultatredovisningen kommer inga foton eller
filmsekvenser forekomma och alla deltagares namn kommer att av-
identifieras. Personuppgifter och andra uppgifter som moijliggor
identifiering kommer att behandlas konfidentiellt och under tyst-
nadsplikt i enlighet med personuppgiftslagen.

Vad lovar jag?

Jag lovar att projektet kommer att genomforas 1 enlighet med Ve-
tenskapsradets forskningsetiska principer for humanistisk-
samhillsvetenskaplig forskning. Alla originaldokument (filmer,
ljudinspelningar, pappersdokument) och arbetskopior kommer att
torvaras oatkomliga for obehoriga. Medverkan i studien dr frivillig
och deltagarna kan nir som helst under projektet avbryta sin med-
verkan. I 6vrigt lovar jag att gora allt fOr att forskningen ska ske
med hogsta kvalitet och att resultatet ska vara till nytta f6r mate-
matikundervisningen i framtiden. Hor garna av dig per mail eller
telefon om du har nagra fragor! Pa nista sida finns en fullmakt
som jag ber dig att skriva pa.

Med vanlig hilsning
Lisa Bjorklund Boistrup
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Fullmakt

Denna fullmakt avser tillstaind for Lisa Bjorklund Boistrup (med
eventuell medhjalpare) att video- och ljuddokumentera, dels un-
dervisningssituationer dir du medverkar, dels en eller flera inter-
vjuer. Annat material 1 forskningsprojektet dr insamlat skriftligt
material gillande ett par elever. Fullmakten omfattar ocksa tillstand
att anvanda materialet f6r den ovan beskrivna forskningen.

Lararens namn:

Jag siger ja till att medverka 1 Lisa Bjorklund Boistrups forsk-
ningsprojekt och tillater videofilmning av undervisning dér jag och
elever dr med i fokus.

Datum:
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Appendix C

Original Swedish Text to Longer Excerpts
Excerpt 4, Section 5.2.1

Time | Speech

12:38

12:40

12:41 | Cilla (S): Cecilia, kan man gora s har?

12:43 | Cecilia (T): Mm, har du rangordnat d&?

12:44 | Cec: Har du skrivit dem i en ordning nu?

12:46 | Cil: Alltsa jag gor sa dar.

12:47 | Cec: Du behéver ju inte bara skriva av for det har du ju p& tavlan redan, utan du ska
skriva dem | en ordning!

12:53 | Cec: Sa att det ar latt att lasa.

12:54 | Cil: Mm

12:56 | Cec: Sortera upp dem i en ordning! D& skulle jag géra sa har. Vill du ha ett tips.

12:59 | Cil: mm

13:00

13:01 | Cec: Jag skulle ta den har som har manga, skulle jag flytta langre ner.

13:05 | Cil: Men [inaudible] den &r ju

13:08 | Cec: Men du behdver inte ha i min ordning.

13:10 | Cec: Flytta den ocksa langre ner, s& det blir en ordning. En ordning, ett, tva, tre eller
tio, nio, atta, att det ar en ordning pa dem.

13:18 | Cil: Ja

13:19 | Cil: F&r man inte gora i din ordning?

13:21 | Cec: Om du skriver av det dar da har du inte gjort en ordning, da har du inte hort

instruktionerna!

Excerpt 21, Section 6.2.1

Time | Speech

30:12 | Anna (T): Japp.

30:13 | Bx: D& har vi kommit fram till att
Ali (S): det dar ar svaret!

30:17

30:18 | Gx: Wow.

30:19 | T: Bravo.

30:20 | T: Jattebra.
Ali: Vi bara gissade.

30:21 | T: Gjorde ni?

30:23 | Ang: Jaa.

30:24 | T:Jag tror. Har ni bara(!) gissat?
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30:26 | Ali: Alltsd vi loste det.
Ang: Nej, alltsa vi
30:28 | Ali: Sen gissade vi att det var det. Vi undrade. Vi visste inte om det var det eller det.
30:31 | T: Nehe.
30:49 | T: Men den storsta det &r ju
Ali: Det dar.
Bx: Dar.
30:51 | T: Det ja. Och eftersom det inte var det och inte det s& fanns det bara en kvar att vélja
pa.
30:56 | Ali: Nej, det fanns ju de dar ocksa.
30:58 | Bx (till T): Ja men vad smart!
Gx: Men det dar.
31:.01
T: Fast ni har ju skrivit det eller det. De har &r ju inte med pa de andra ledtradarna.
Gx: Nej.
31:06 | T: Vill niférsoka pa en till?
S: Ja.
Ali: Ja, garna.
31:09 | T: Nivar ju jatteduktiga.
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