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Chapter 1
Introduction

The heading of this research teQgeing the kids — Seeing the student teachersingeaith

two arenas the whole wapoints back to how “Sard”the research subject of this study,
envisages her role as a cooperating teacher. Aasarcom teacher for third graders Sara
welcomes and opens her classroom to a group of firgeyear student teachers. She
expresses how she “in a way has two arenas theewtay” (int010303, p. 10). She explains
this by pointing out that in mentoring the studis@ichers she has to be focused on the same
things as them, namely the kids and their learnftighe same time she has to be focused on
the student teachers’ learning. Sara’s understgndinher position contrasts with what
Edwards and Collison (1996) report from a Britigshdy. They find that mentors do not
regard their classroom to be a place where stutkathers can learn by taking risks.
Furthermore, student teachers rarely see themsab/ésarners in classrooms full of pupils.
They are eager to be seen and act as competefitipngcs. Mentors contribute to this view
because they are eager to help student teacheaverdelrriculum and carry out lessons
smoothly. These mentors (or cooperating teacheeos} probably coach by observing student
teachers’ performances, detecting errors and domgethem (Schén 1987)Such coaching
fits the student teachers’ view of learning to teabey need to train and get feedback from
the cooperating teacher. Thus the practice fielbivees an arena for training, and according
to Edwards and Collison (1996), this preserves emasism in schools. This study is one of
several sources for my research interest.

The background for my study has developed fromougrisources; my occupational
background, experiences and reading of literatueen now employed in teacher education
where | teach the subject of educatiois a former primary school teacher and cooperating
teacher | have developed a growing interest in gtdeding more about the part of teacher

education that deals with student teachers’ fielgpeeences. My experiences are that

! All the proper names in this study are pseudonyms.

% The use of the terms mentor, coach and cooperairaer will be explained on page 6.

® The English word | use for the subject of “peddlkgin Norwegian teacher education. As will be see
throughout this research text, not all conceptshmtranslated literally. This is due to both crdtuifferences
in the meaning of concepts and the fact that taaetiacation is organised differently throughout therld.
When necessary | will explain how | have translaaed used different concepts the first time theguodn the
text. When | talk about teacher education | retethe teacher education programme for primary ameet
secondary schools in Norway. This programme isagl mainly at university colleges and the studesathers
are awarded a teaching degree for teaching alestshjn grades 1-10 (age 6-16). In Chapter 4 lexfilain how
this teacher education programme is organised.



although first-year student teachers love theildfiexperiences and regard them to be the
most important part of their teacher education @ogne, they often complain that they are
not “the real world”. They find it unnatural to la&companied by a cooperating teacher and
three to four other student teachers in the classy@omplaining that they are left with little
time to make experiences on their own; or to put &nother way, they have few chances to
engage in real teaching. This is similar to thelifigs in the British study referred to above
(Edwards & Collison 1996). The conclusion from tktady is that there should be a greater
focus on student teachers’ learning; the practiel fmust be regarded as an arena for
learning more than an arena for training. Thisls® &mphasised in national documents on
learning to teach mathematics in Norwegian teaetacation.

Although the national curriculum for primary andwler secondary school (C-97)
emphasises a constructivist approach to teachiunglearning, mathematics is still rather
traditionally taught in schools, even by coopematieachers (Alseth, Brekke & Breiteig 2003,
Alseth 2004, Haug 2004, Sundli 2001, 2002). As aseguence, improving the competence
of both experienced and future mathematics teadmessbecome an essential endeavour for
the Ministry of Education (see for instance St.m@idhite paper] no. 12 1999-2000, St.meld.
[White paper] no. 16 2001-2002, UFD 2005). SinceQQl9reparation for teaching
mathematics has been strengthened twice in the é¢paw teacher education programme by
enhancing the credits. However, it is not enougsirtaply increase credits, it is also necessary
to ensure a good connection to the practice fi@lceport to the Ministry of Education states:
“In addition to increasing the credits in the matla¢ics and science subjects it is necessary
that the content of the subjects is directed towachools and that there is a good relation
between the subject content, the education's peitsjodidaktiske® content and the
practice field” (Tveitereid 1997, p. 9, my trangda. This has become an issue in the
curriculum guidelines for teacher education (KUR99UFD 2003). Thus the cooperating
teacher plays an important role in the studentheat process of learning mathematics for
teaching. The aim of this study is to explore wiég might mean; how can the cooperating
teacher, through h&mentoring, facilitate the student teachers’ leagnbf mathematics

teaching through field experiences?

* This national curriculum was in force at the titneonducted this study. | will use terms and désetihe
structure of primary schools that were in chargeenvih conducted my fieldwork. From August 2006 a new
reform entitled “Knowledge promotion” (KD 2006)iis force.

°Apostrophes set by me. See footnote 10 for an pafitn of the term.

® | use the pronoun "her" when | talk about cooprgateachers. | will do so mostly because Sarafeale,
but also because most of the cooperating teachgnsmary schools in Norway are indeed females.
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The quote from Tveitereid (1997) above, emphasisivegconnection between different
areas of knowledge, is similar to Shulman’s (198887) notion of pedagogical content
knowledge’ This knowledge represents

that special amalgam of content and pedagogy thahiquely the province of teachers, their own mEpec

form of understanding. (...) The blending of contantl pedagogy into an understanding of how particula

topics, problems, or issues are organised, repieseand adapted to the diverse interests andiabibf
learners, and presented for instruction (1987).p. 8

Shulman further states that this is the knowledgat t‘most likely distinguishes the
understanding of the content specialist from tHahe pedagogue” (1987, p. 8), or in other
words distinguishes the mathematician from theheaof mathematics. Thus we can claim
this knowledge to be fundamental for the issueeafling to teach, and in the case of this
study, learning to teach mathematics. As the cdntages into account how teachers use
knowledge from different subject areas as well @astext related knowledge, | find it to be
useful in my research on how cooperating teach&sstastudent teachers in their process of
learning to teach mathematics. However, over tharsysince the concept of pedagogical
content knowledge emerged, other researchers hatle éxpanded on and criticised
Shulman’s work. Thus | find it necessary to incluaérief discussion of the term before |
return to the presentation of my study.

In Norway, Slatten (1998) finds the concept of medacal content knowledge to be
somewhat unreflectively used as equivalent to themdgian concept “fagdidaktikk® He
argues that the Norwegian term entails more thamn&mn’s term, which in his view is
mainly concerned with the content of teaching drereflection teachers have on their work,
teaching as it is performed in the classroom. &it1998) finds that the term “fagdidaktikk”
includes, for example, knowledge about why the ettlfjas a place in education and how the
subject has developed through research. Slatteritijue is reasonable. The term

" The term was first used in Shulman’s 1985 presideaddress to the American Educational Research
Association, and was given more public exposurgeiminal articles from 1986 and 1987. The concepivgrut
of a project called “Knowledge growth in teachirag”Stanford University. Shulman and his colleagtlasned
that content was “a missing paradigm” in reseantlieaching and the concept developed as a restégsefrch
on what knowledge teachers had.

® The term “fagdidaktikk” first entered plans for Neegian teacher education in the early 1970s. Steam
(1994) states that with the overall plan for teactgucation from 1992 finally “much work has bean mto
facilitating for a meaningful study of ‘fagdidakkikin most of the subjects in teacher educationisTis
definitely praiseworthy” (p. 222, my translatiomastrophes set by me). He finds it more problenthtt in this
document the term “fagdidaktikk” is defined, andbe viewed differently, in various subject areas. further
points out that it seems to be a rather instrunietea. Slatten (1998) claims that in approaching term, there
are “many individual prevailing understandings floé term]” (p. 165). This is confirmed by an emgti study
undertaken by Kvalbein (1999) and by evaluationorep (Harnses 2002, Nokut 2006). As will be seen in
Chapter 4, two overall curricula for teacher ediarafrom 1999 and 2003 strengthen “the ‘fagdidaddisdea”
in the study of subject matter.



“fagdidaktikk” in Norway is part of and connected $ubject matter. Pedagogical content
knowledge, by its very nature, contains elementdbath subject matter knowledge and
general pedagogical knowledge. Pedagogical coktewledge connects the two subjects of
mathematics and education, as expressed by La®D@6J. Moreover, the knowledge base
included in pedagogical content knowledge inhenitévidual features as it develops through
teaching over time (Gudmundsdottir 1995, Hasweh520@udmundsdottir (1995), for
example, claims that “pedagogical content knowledgmostly ‘home made,” developed on
the job by working with texts, subject matter, astddents in different contexts year after
year, and in the case of some experienced teadbedgcades” (p. 35). She further sees it as
a practical way of knowing subject matter that isstty learned from trying things out and
observing, talking and working with other teachers.

To better catch the content of the term pedagogicaitent knowledge as used by
Shulman, Slatten (1998) proposes the Norwegianeguraf “fagrelatert didaktisk kunnskap”
(p- 167) or in his own English translation, “sultjeglated didactic knowledge” (p. 163). Even
if | agree with Slatten that it is probably nothido equate the two terms, | do not agree to the
use of the term "didactic" in the English tranglatidue to cultural differences in the
understanding of the terfnin both the US and UK the term didactics is linkedraditional
transmission forms of teaching, and is often usetha opposite of progressive education (see
for instance Bruner 1996, Edwards & Ogden 1998,dRb@95, Tharp & Gallimore 1988j.
Acknowledging the importance of Shulman’s work oeadagogical content knowledge,
without being satisfied with his definition or whiahowledge should be included in the
concept, others have, like Slatten (1998), propagkdr terms. Examples are subject-matter
pedagogical knowledge (Hasweh 1987), content-gpepiédagogical knowledge (Marks
1990) and subject-specific pedagogical knowledgewgtds 1995). It is not difficult to
recognise how the same two concepts are turnechérand used differently; content and
pedagogy.

Marks (1990) points out an important feature ofgmemjical content knowledge that can
explain the difficulties in arriving at a meaninptiefinition; as it derives from other types (or

sources) of knowledge it can be difficult to detemenwhere one ends and the other begins.

° | fail to understand why Slatten (1998) first #iéo create a Norwegian term for pedagogical canten
knowledge only to translate it back into Englishhaanother English term.

% This can be expressed as follows: “The conatghaktik is difficult to mediate across cultures, especially
when the very language of explanation, Englishjmsealmost alien to the term” (Ongstad, Hudson, ®epi
Imsen & Kansanen 2005, p. 2, italics in origin@ngstad et al. solve the problem by using what el a
German-Swedish-Danish spelling of the concept, dkiitk” when they refer to the concept as used is¢h
countries. | will do the same, using the Norwegiands “didaktikk” and “fagdidaktikk’'when necessary.
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Classifying teachers’ knowledge into categories lmaproblematic because of the ambiguous
boundaries between the various types of knowledgetlze fact that categories of knowledge
do not develop in isolation. Finding the term "krleslge" too static and inconsistent with the
constructivist perspective to teaching and learni@gchran, DeRuiter and King (1993)
propose the idea of pedagogical content knowingK@C They define the term as “a
teacher’s integrated understanding of four comptsneh pedagogy, subject matter content,
student characteristics, and the environmental esdoniof learning” (p. 266). They
acknowledge that Shulman mentions both studenti@rstanding as well as the context in his
definition, but they maintain that it is veiled bys focus on “the transformation of subject
matter for teaching” (p. 266}.Cochran et al. (1993) see knowing and understgrasiractive
processes and emphasise that the four componeatsimwultaneously and continually
transformed and integrated to form what they catlggogical content knowing. Bearing this
view in mind, they emphasise that teacher prepgargirograms should promote integration of
the four domains by having student teachers simedtasly experience the four components.
This way of organising teacher education seem# tedommendations from a number of
scholars (see for instance Ball 2000, Dewey 19@ydry 2002, Zeichner 1996). School
experiences should be integrated into the educatiogramme instead of being added at the
end. Student teachers should meet pupils at the sane as they study subject matter and
education. This is the case in the teacher educatiogramme where my study is situated. In
Chapter 4 | will describe the structure of this gmamme. For now | will emphasise what |
find interesting to focus on in student teacheiedfexperiences; the role of the cooperating
teacher and how she can assist student teachieiniprocess of integrating knowledge from
different sources when they learn to teach mathemdtocusing on cooperating teachers is
important because they are the ones who have c¢amithcthe student teachers when they are
engaged in teaching. Through the experience ofhiegc pedagogical content knowledge
develops and becomes visible. The practice fiebingses to be the optimal setting in which
knowledge of subject matter and pedagogy comehegat the making of a teacher (Blanton,

“Here | find it appropriate to provide the followiggote from Shulman (1987): “My conception of teiaghs
not limited to direct instruction. Indeed, my affin for discovery learning and inquiry teaching b®eth
enthusiastic and ancient. (...) Nevertheless, at laathe secondary level, subject matter is a paariversal
vehicle for instruction, whatever the ultimate go@l.) | do not mean to diminish the centrality déident
learning for the process of education” (p. 7). & then maintains that under some conditions tegahay
begin with the pupils, stating that it is likelyathin the early elementary grades “the startinghipfuir reasoning
about instruction may well be at the charactesst€ the group itself. There are probably some dalysn a
teacher necessarily uses the youngsters as angt@aint” (p. 14). In Chapters 5, 6 and 7 | willogh that
teachers in primary schools often think like tAiBey often do as Hawkins (2000) argues to be nacgsthey
start by listening to the pupils.



Berenson & Norwood 2001). Moreover, the cooperatiegchers are seen to have great
influence on the development of student teachéiaking, attitudes and teaching strategies.
Because they act “in the real world” they are, fribra student teachers’ point of view seen as
more credible than the teachers at the universotiege (see for instance Frykholm 1999,
Shulman 1998, Zeichner & Gore 1990). As with thencapt of pedagogical content
knowledge | find it necessary to briefly discuse tarm | will use to describe the role of the
cooperating teacher in Norwegian teacher education.

The Norwegian term for cooperating teacher is “gsieerer” which translated into
English could be *“training teacher”, a word thatnry opinion gives wrong connotations
about the role. Indeed, the term has been debatkduggestions have been made to replace
it with a term that points more in direction of gutice supervisor”. Internationally, terms
often used to describe the relationship betweerctloperating teacher and student teachers
are mentoring, supervising and coaching. The diffeterms or concepts can be connected to
different models of supervision, or it may be thalolars define the concepts differently. An
example is how Roberts (2000) mentions coachimgnaselement in the process of mentoring
while Schon (1987) uses the term coach to meanstlthe same as mentoring; a profession
is learned from being together with a more expesenperson. Moreover, each of the terms
has different connotations in different countritba@ugh they all refer to persons that in one
way or another guide other persons. For this styahefer to use the term mentoring when |
deal with the relationship between Sara and thdesiuteachers. This is connected to my
theoretical framework.

| situate my study within a socio-cultural approacheaching, learning and mentoring as
this is rooted in the work of Vygotsky and his eblbrators. As will be seen in Chapter 2,
where | present my theoretical framework, workiogedther in joint activities is essential
within this framework. | have found that researsher the field of teacher education who
situate their studies within the same frameworlemftise the term mentor. Feiman-Nemser
and Beasley (1997), for example, think of mentoasdhelping someone learn to teach in the
context of teaching and define it as: “Face-to faxtese-to-the-classroom work on teaching
undertaken by a more experienced and a less erpeddeacher in order to help the latter
develop his or her practice” (p. 108). Roberts (®0&xplains or defines the term in similar
ways: “A formalised process whereby a more knowdadide and experienced person actuates
a supportive role of overseeing and encouragingecegbn and learning within a less
experienced and knowledgeable person, so as titdithat person’s career and personal

development” (p. 162). In this research text | wide the terms mentor and mentoring
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connected to the practice field of teacher edunafithe term supervisor and supervision will
be used when referring to other settings. In digettations or referring to scholars | will use
the terms they use.

As seen above, the concept of pedagogical contewlkedge has proved to be difficult to
pin down theoretically and different terms and wligfoins can be found. In a practical sense,
however, it represents a class of knowledge thaeigral to teachers’ work and that would
not typically be held by non-teaching subject nragtgerts or by teachers who know little of
the subject. Thus it is inevitably linked to leangito teach subjects, and that is the point for
me in asking the research questiblow can the cooperating teacher’'s way of mentoring
facilitate first-year student teachers’ developmeft pedagogical content knowledge in
mathematicshis case study, telling the story about a codpeyaeacher named Sara and
her five student teachers, will hopefully make finiportant issue more visible. It shows how
Sara, as she expresses in an interview, is “dealittgtwo arenas the whole way” meaning
that she has to take care of both the Rfdshd the student teachers’ learning. Or expressed i
another way; her role is to assist the studenttacto take care of the kids’ learning while
teaching and at the same time make it a learnimgesdor themselves. | gained insight into
how Sara deals with this double role by being wigh and the student teachers almost every
day for six weeks.

Even if case studies can prove only that sometigngossible, not that it is probable,
invoking possibility itself can be a virtue (Gag@78). The story told from a case study can
provoke, inspire and initiate discussions and djaés, something which is crucial for
reflection over practice and its development (Guddsdottir 2001). The story can provide a
thinking tool for those who are occupied with teackducation on different levels, both to
develop practice but hopefully also to lead to mesearch questions. An important reason for
telling this story is to bring the voice of cooptmg teachers into the debate on teacher
education and how this education could best benisgd. How does she perceive of her role
and the possibilities undertaking it as it is esgegl in national documents? How can she

contribute to student teachers' learning of hoteémh mathematics?

12 As will be seen, Sara never uses the word puplie. always talks about the kids. | asked her afsiand
the answer was that she does not like the word,pamd she explains it like this: “I think | havaig assumption,
teacher—pupil, then it is subject-object, pupile'tle or more like, kids are more close to me (f)gl may say
his pupils, but my kids. (...) | will never could sd#lyat the pupils interplay, the word pupil connettisthe
teacher, it's the kids who interplay. It's probat#gause | love the word kids ['unga’ in Norwedigimit032803,
p. 8). | find it appropriate to use the word kidhem | refer to Sara and her class. | could have gbddren
(“barn” in Norwegian), but because of the way Speasonalises it | am convinced that kids is a betterd.
Elsewhere | will use the words children and pupils.



Although Sara’s is the most important voice, wel wée that other voices need to be
heard as well if we are to understand her actasthe value they can have for the student
teachers. Voices from the literature in this fiefdr example, theoretical concepts and
research results, will be used to interpret, urtdatsand mirror Sara’s story. It is important to
bear in mind that little research has been donginvithis field in Norway. Actually, in an
evaluation of teacher education in Norway the latkesearch on mentoring in the practice
field was criticised (Harnaes 2002). | will therefanostly refer to international studies. Due
to differences of how both teacher education prognas and field experiences around the
world are organised, it may be difficult to compegeearch results. For instance, | have found
that mentoring most often occurs in dyads, one aresmid one student teacher. | have also
found that different terms are used to expresstident as a teacher, for example, in-service
teacher, pre-service teacher, prospective teacttestaident teacher. The various terms refer
to differences in field experiences in the studwill use the term student teachers, while |
make exceptions in direct quotations. The voicetheffive student teachers, “Eric”, “Eli”,
“Ina”, “Irene” and “lan” are of course also impamnta Within a socio-cultural framework it is
impossible to understand Sara without taking theta account. My voice will be heard in
different ways, overtly in Chapter 3 when | deserihe research process, and a more hidden
voice; as the researcher | am the one who choolsies wther voices should be heard.

A case study report is something between storin¢ethnd a traditional research report
(Stake 1995). Other features of this research ttoaliexplained further in Chapter 3, also
guide the construction of this thesis. The rese#&egh consists of eight chapters. Following
this introductory chapter | present the theoretitamework that frames and guides my
research study in Chapter 2. | have already meatidhat | situate my study within a socio-
cultural tradition of teaching, learning and meirgr | present this tradition as it is outlined
by Vygotsky and his successors. This framework glsdes the research process, presented
in Chapter 3. This chapter shows that the studytismted within a qualitative, interpretative
tradition, so important features of this traditeme also presented. In the four chapters, 4, 5, 6,
and 7 | present what happened during the six wekl®e student teachers’ field experiences.
| start with a presentation of the context of tiedg in Chapter 4. In the following three
chapters | present each of the three themes thetlaeed as an answer to my research
guestion. Chapter 5 is entitled “Moving towardsrgldafocus of attention by focusing on the
kids”, Chapter 6 is entitled “Making the invisiblasible through guided planning”, and
Chapter 7 is entitled “Encouraging educative exgeres by focusing on aims”. A more

thorough presentation of the content of these tohegpters is presented in Chapter 3. The
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research text ends with Chapter 8: Final reflestion

In Chapter 3 | will show how the use of theory gan important role on different levels
throughout the process of case study researchxAme is how all studies are affected by a
theoretical framework. According to Merriam (1998)ch a framework is derived from the
orientation or the stance the researcher bringedaesearch and it affects all aspects of the
study. It is the lens through which the researeiens the world. The socio-cultural approach

to teaching, learning and mentoring, my lens, ballpresented in the next chapter.






Chapter 2
Theoretical framework

Research on learning throughout the last centuny loa categorised into three main
perspectives or  worldviews;  behaviourist/empiricist cognitive/rationalist  and
situative/pragmatist-/sosiohistoric (Greeno, Calli®@ Resnick 1996). Each of these three
perspectives has contributed and continues to iboitér important insights into scientific
knowledge and understanding of cognition and |leginand each has influenced educational
practices significantly. Even if they now “coexstle by side”, the three perspectives each
had their own period of prominence during the &asttury and thus they represent a historical
line from behaviourism, a view strongly connectedekternal processes, to its counterpart,
cognitivism, with its focus on internal processexd andividuals’ activities. The third
perspective, which evolved during the last decamfethe 20th century® emphasises that
learning is context bound and develops throughracteon with other individuals. My study is
situated within this last perspective, called gdittepragmatist-/sociohistoric by Greeno et al.

Over the last few decades there has been rapidtigrmamthe number of theories and
perspectives which attempt to investigate the agraent of cognition in context using non-
deterministic, non-reductionist theories (Danie32). Common to these approaches to
learning and cognition is that they build upon wréings of the Russian L. S. Vygotsky, and
use his theory as a valuable tool to understandptbeesses of social formation of mind.
Daniels mentions four main approaches within thesaaHe refers to these as socio-cultural
theory (Wertsch 1991, Wertsch, del Ri0 & Alvare@3) cultural-historical activity theory
(Cole, Engestrom & Vasquez 1997, Leontev 1981)as#d learning models (Lave 1996,
Lave & Wenger 1991) and distributed cognition ajptees (Salomon 1993). All approaches
emphasise the significance of a contextual andcakaspect of learning, claiming that people
learn through participation in communicative an@agpical cooperation with others (Saljo
2001). Learning and development take place in #g@ad culturally shaped contexts (John-
Steiner & Mahn 1996).

Daniels (2001) claims that a wide range of extemsi&nd interpretations of socio-cultural
theory create new and important possibilities foacfices of teaching and learning and
beyond. They provide us with theoretical construetsights and understandings which can

be used to develop our own thinking about the prestof education. The development in

13 First systematized and applied by Vygotsky andcobitaborators in Russia in the 1920s and 19308ntJo
Steiner & Mahn 1996).
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research and theory in these different socio-caltapproaches mostly focuses on apprentices
and children’s learning either in schools or inomfal settings (see for instance Lave &
Wenger 1991, Rogoff 1990, Tharp & Gallimore 1988 nit&ch 1979). As pointed out in the
introductory chapter, the student teachers gairkweaperience in school settings while they
are studying education, mathematics and osiidjects in the Norwegian teacher education
programme. This means they have a learning verateighsituated in an authentic context
where they are together with more experienced psrsbhese are important features of a
socio-cultural perspective to learning. Thus | fithetoretical constructs developed in this
tradition to be useful devices for both understagdand developing the thinking about
mentoring (and hence practice) in teacher educétion

For my theoretical framework | will first preserttet socio-culturdP approach as it is
outlined by Vygotsky. | will mostly refer to his ewwork, but also show how his ideas have
been understood and expanded by others. Furtherrasré am most interested in how
cooperating teachers may support student teackeasiing | will connect socio-cultural
theory to mentoring by presenting the work of Tharm Gallimore (1988). Building on
Vygotsky's work, they present a theory of teachagyassisted performance. Although the
theory is developed within school settings, thepnaxt it to both supervision and teacher

training®

Vygotsky’s socio-cultural theory

According to Wertsch (1991) “a sociocultural apmtodao mind begins with the assumption
that action is mediated and that it cannot be sapadrfrom the milieu in which it is carried
out” (p. 18). The approach Wertsch outlines takedasic framework from the writings of
Vygotsky, where Wertsch identifies three basic teemvhich are closely intertwined. First,
there is a reliance on genetic or developmentdlysisa This means the focus is on the very

14 Samaras and Gismondi (1998) and Hausfather (1&8Bjor further studies into how teacher educatod
field experiences could be understood within acaciltural frame of reference. In Norway, Klage8@Q) has
examined mentoring in pre-school teacher educatmmhMathisen (2000) has examined teacher educattitire
university by using situated learning theories.

13 According to Wertsch et al. (1995) Vygotsky selddhever, used the term "sociocultural”. Both hedzhis
followers usually spoke of a “sociohistorical” (li@rl981) or “culturhistorical” approach (Smirnov78) cited
from Wertsch et al. 1995. Original only in RussiaBy doing so they wanted to emphasise the histbric
dimension. Wertsch et al. acknowledge that theedaterms are more appropriate when referring to the
recognised heritage from Vygotsky, his collaboratand his successors. They find, however, thattdéh®
socio-cultural is a better term when one is deality the appropriation of heritage in the West.

'® The concept “teacher training” is used by Tharg &allimore (1988). As seen in the introductorytiea |
find that the term “training” incorporates features would rather avoid. Bearing this in mind, |fereo use the
trem “teacher education”. However, “training” ideri used and | will also do so when | refer to mtheho have
used the term.
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process through which human consciousness is fqorrmed not only on the product of
development. Second, Vygotsky (1978, 1981a) cldims higher mental functioning in the
individual derives from social life, and third thitols and signs mediate human action on
both the social and individual planes. The powethefse three intertwined themes derives
from the ways in which they presuppose one anotbiee; must use a genetic analysis to
understand how higher mental functions are the atedj internalised results of social
interaction (Wertsch 1981, 1991). Although Wertg&B91) finds it somewhat artificial to
isolate the three themes, | will do so in the readtions for “the sake of clarity” (p. 19) as

Wertsch so aptly puts it.

Genetic analysis

Vygotsky (1978, 1981a) found shortcomings in the®mattempting to understand the nature
of mental processes by only analysing the stabdyects. He made genetic or developmental
analysis the very foundation of the study of miitie underlying assumption is that it is
impossible to understand many aspects of mentatibhmng, such as thinking and reasoning,
if one does not understand their origin and thesiteons they have undergone. Analyses of
“fossilized” (Vygotsky 1978, p. 63) or static prads will often be misleading as they provide
descriptions but not explanations of human mergaketbpment. Therefore, to explain human
mental processes one needs to examine both thgin®orand development. According to
Wertsch (1981) Vygotsky thus reflects ideas exmedsy Marx who argued that an analysis
of society must be based on knowledge of the secamomic history of that society.
Although a society may develop over long periodsraé by making quantitative increments,
fundamentally qualitative shifts will occasionaligke place and will restructure the entire
society. Bearing this in mind, Vygotsky maintailmgtt along with the processes of organic
growth and maturation, there are also fundamehiéfissor changes in child development. He
sees the introduction of cultural means of medigfidnto what were formerly natural
processes as the most important feature in thealtajive shifts. The use and mastery of
cultural sign systems changes the nature of presgssich as memory and problem solving,
and thus they play an important role in how thédchunctions in these areas (Vygotsky 1978,
1981a).

Even if in his empirical research Vygotsky focusedstly on the development of the

individual, on ontogenesis, his analysis also a&gblio other “genetic domains”, such as

" The term mediation will be dealt with below anddhapter 6.
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microgenesis, phylogenesis and socio-cultural hystall these domains require a genetic
approach to provide an adequate account of humamaingrocesses (Scribner 1985, Wells
1999, Wertsch 1985). In ontogenesis, Vygotsky (J@#8ued, as seen above, that a cultural
or social line of development involving masteryaoiiturally developed mediational means
interacts with a natural line of development thatolves growth and maturation.
Microgenesis refers to development over the cowkeand resulting from, particular
interactions in specific cultural settings as peHrontogenesis. This means that the focus is
placed on how mental processes develop in an ohaiiover a relatively short period of
time, and how various skills are gradually acquuledng training

With respect to the genetic domains of phylogenesisl socio-cultural history,
Vygotsky's work was primarily theoretical and relien the work of others. In phylogenesis,
development in the evolution of the human spedhes main psychological phenomenon for
him was that of problem solving. Accepting the Daan principle of evolution, he drew
upon Kohler's ideas about tool-mediated practicdioa in gorillas and compared this with
humans. He elaborated on the idea by claimingttdwtuse in gorillas is a necessary but not
sufficient condition for higher mental functioninlj.was a necessary evolutional step in the
development of humans (Wertsch 1985, 1991). Thedla®ain, socio-cultural history shows
how humans have developed tools and signs overitinaeparticular culture. Compared to
other species, what is special for humans is treatlevelop and use both psychological and
technical tools to broaden our functioning (Sa®2). Vygotsky believed that each of these
four domains is governed by a unique set of expdaggrinciples, but in any domain, the
present state can be understood only by studyiagtidges of development that preceded it
(Wells 1999).

Social origins of mental functioning in the individual

The claim that higher mental functioning in theiwndual derives from social life is apparent
from what Vygotsky (1981a) called “the general gen&aw of cultural development” (p.
163). He explains the relationship between inteamal external processes, the social origin of
individual mental functioning as follows:
An interpersonal process is transformed into amapdrsonal one. Every function in the child’s crdtu
development appears twice: first on the sociallleaed later, on the individual level; first betwepeople

(interpsychological), and then inside the childtrépsychological). This applies equally to volugtar
attention, to logical memory, and to the formatidrtoncepts (Vygotsky 1978, p. 57).

In stating this, Vygotsky sees the development wfhér psychological functions like
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reasoning and problem solving as originating asaagelations between human individuals.

He argues that an operation that initially représ@m external activity is reconstructed and
begins to occur internally. He calls the internacanstruction of external processes

internalisation, but “it goes without saying thaternalisation transforms the process itself
and changes its structure and functions” (Vygots881a, p. 163). Thus we can see that the
process of internalisation is not a direct and &&mmpy of socially organized processes.

Actually:

The transformation of an interpersonal process iatointrapersonal one is the result of a long serid

developmental event§he process being transformed continues to eridtt@a change as an external form of
activity for a long time before turning inward (Mytgky 1978, p. 57, italics in original).

Leontév (1981), one of Vygotsky’s collaborators lexps that the process of internalisation
does not entail the transference of an externavigcto a pre-existing, internal “plane of
consciousness” (p. 57). Rather, internalisatiothés process in which this plane is formed.
Even though, as we can see, both Vygotsky and Egodismiss the idea that the process
from external to intramental functioning is a kiafitransmission, the term “internalisation”
has been a frequent topic of debate among socioraliresearchers (John-Steiner & Mahn
1996, Rogoff 1995, Wertsch 1998).

According to Wertsch (1998), “The construct of mtisation entails a kind of
opposition between external and internal procesbes,all too easily leads to the kind of
mind — body dualism that has plagued philosophy psythology for centuries” (p. 48).
Nonetheless, he does not want to replace or aleiterm because it is so widely used both in
everyday and professional discourse. Wertsch’'s viethat the debate is problematic, even
fruitless because there are different phenomemaima when different parties alisciplines,
for example Piagetian or Freudian, use the termthdeefore finds it more appropriate to
view it as a term whose definition is closely boumg with particular phenomena and
examples, and thus a term that takes on a varietgfmitions. Wertsch then focuses on what
he sees as two viable meanings of the term “inlisateon” when applied to mediated action:
mastery and appropriation.

Wertsch (1998) finds that internalisation suggestsmage in which processes that were
carried out on an external plane come to be exdcatg of sight on an internal plane.
However, what is striking in this regard is thatnyand perhaps most forms of action never
progress to the internalisation stage. Many forrhsaaion are and must be carried out
externally, for instance pole vaulting or naviggtia large naval vessel into a harbour. Even

though an agent is involved, the mediational medss do a great deal of the job. In such
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cases Wertsch finds it more appropriate to talkuaBmastery”, or building upon Ryle’s
(1949) concept, “knowing how” to use cultural toddsit, as Wertsch (1998) points out:
This is not to say that there are not importargrimil dimensions or changes in internal dimensionBose

carrying out these external processes, but it atothat the metaphor of internalization is taorgg in that
it implies something that often does not happerb ().

In addition to characterising the relationship géats for mediational means according to
levels of mastery, Wertsch (1998) also introdudes ¢haracteristic of “appropriation”. In
most cases the processes of mastering and appnmogrieultural tools are thoroughly
intertwined, but this need not to be the case. ¥¢hrunderstands appropriation to be the
process of taking something that belongs to othes making it one’s own. This way of
understanding is based on the writings of BakHt®B(Q), where the notion of “one’s own” is
inherently related to that of others. Bakthin maiimé that

language, for the individual consciousness, lieshenborderline between oneself and the other.Wdrel in

language is half someone else’s. It becomes “ooeis’ only when the speaker populates it with hisnow

intention, his own accent, when he appropriateswbed, adapting it to his own semantic and expwessi
intention (p. 293).

By making the distinction between mastery and gmpation of cultural tools, Wertsch
(1998) recognises the fact that even if individuabster a tool, they can resist making it their
own. Thus he acknowledges the individual as arva&tgent in the process of appropriation.
While, as we have seen, Wertsch argues for anéngréd use the term internalisation, Rogoff
(1995) chooses to use the term appropriation.

Rogoff (1995) finds the term internalisation to ddmut a transmission mode of thinking
about cognition. Her use of the term appropriaijonparticipatory appropriation) refers to
the process by which individuals transform theidenstanding of and responsibility for
activities through their own participation: “By eagement in an activity, participating in its
meaning, people necessarily make ongoing contdhst{whether in concrete actions or in
stretching to understand the actions and ideadha#r®)” (pp. 150-151). Thus, Rogoff sees
participation itself as the process of approprigtiand she goes on to point out that
individuals not only change through their involverhe one or another activity, but that in
the process they are also prepared for subsequesivément in related, similar activities.
Rogoff acknowledges that her term appropriatioremgsdes how Vygotsky uses the term
internalisation. Nevertheless she finds that hisaratterisation of the process of
internalisation involves a separation in time ofiaband individual aspects of the activity,

while in her idea of appropriation a person’s dpation is at one and the same time a social
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and an individual process. Using the term intesadion John-Steiner and Mahn (1996)
express exactly the same thing: “In our view, inédization is simultaneously an individual
and a social process” (p. 197). In spite of theatebthere is an acknowledgment of how
higher mental functions originate in social proessgiowever, according to Wertsch (1991),
one should bear in mind that Vygotsky's definitioh higher mental functions, such as
thinking, voluntary attention and logical memory,quite different from what psychologists
usually have in mind when they speak of mental tions. Mind can be understood or
defined “in terms of its inherently social and naitinal properties” (p. 15).

Wertsch (1991) specifically draws attention to thet that the notion of mental function
as used by Vygotsky can properly be applied toad@s well as individual forms of activity.
Wertsch connects this to two ways in which mindtéexis beyond the skin” (p. 14). Pointing
to the first way, he draws attention to the fadttmental activities such as memory or
reasoning can be socially distributed. He usesxample taken from Tharp and Gallimore
(1988, p. 7) to illustrate what Vygotsky had in hin

A 6-year-old child has lost a toy and asks herefafbr help. The father asks where she last sawoyiethe

child says ‘I can't remember.’ He asks a seriegustions — did you have it in your room? OutsibieRt

door? To each question, the child answers ‘no’. ivire says ‘in the car?’, she says ‘I think so’ goés to
retrieve the toy (Wertsch 1991, p. 27).

The point is that in such cases the dyad servéiseasystem that has carried out the function
of remembering on the intermental plane and thesaamnot tell if the father or the girl “did
the remembering” (Wertsch 1991, p. 28). This igmwfthe same in cases of problem solving
(Wertsch 1979).

The second way in which “mind extends beyond tha”sk connected to the notion of
mediation and mediational means: “Mental functignia viewed as being shaped or even
defined by the mediational means it employs toycaut a task” (Wertsch 1991, p. 15). Thus
mediation is connected to the social plane of dagmi Mediation is also the third theme
identified in Vygotsky’s writings; higher mentalrfationing and human action in general are
mediated by tools and signs. Vygotsky's accountthefmechanisms of mediation provide
the bridge that connects the external with thermatieand thus the social with the individual
(Wertsch & Stone 1985).

Mediation

The idea of mediation, the claim that higher mefiakttioning and human action in general

are mediated by tools and signs, is so central ygotsky’s writings that Wertsch (1985,
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1991) claims it to be the key concept for undewdita;the whole theory. Every human action
employs cultural tools or mediational meaha/ygotsky (1978) made a distinction between
tools and signs as mediators, the former he naswthical tools or only tools and the latter
psychological tools or signs. He explained thdffedént roles as follows:
The tools’ function is to serve as the conductorhafnan influence on the object of the activity;ist
externally oriented; it must lead to changes ineots. It is a means by which human external agtiit
aimed at mastering, and triumphing over nature. Sige, on the other hand, changes nothing in thectlof

a psychological operation. It is a means of inteatdivity aimed at mastering oneself; the sigmisrnally
oriented (p. 55).

As examples of signs or psychological tools Vygpt&lkd81b) mentioned: “language, various
systems for counting, mnemonic techniques, algelsanbol systems, works of art, writing,
schemes, diagrams, maps and mechanical drawingsre of conventional signs” (p. 137).
These psychological tools as well as such techtomdé as calendars and computers are all
products of human cultural historical activity, ated and changed by societies over the
course of human history and the level of its caltwtevelopment. Thus they are products of
socio-cultural evolution. Individuals have accesshie tools by being actively engaged in the
practices of their communities (Daniels 2001, J8beiner & Mahn 1996). Wertsch (1994)
expresses it this way:

Mediation is the key to understanding how human talefiuinctioning is tied to cultural, institutionadnd

historical settings since these settings shapgemdde the cultural tools that are mastered byiddals to

form this functioning. In this approach, the meibafdl means are what might be termed the 'carradrs'
socio-cultural patterns and knowledge (p. 204).

Even if Vygotsky, as we have seen, acknowledgel temthnical and psychological tools,
he focused mainly on semiotic mediation, verbal aadverbal signs and symbols of social
origins as mediators of action. He viewed languémeébe the most important tool and
preferred that verbal mediational means were usedidely and as often as possible. He
probably did so for two reasons; first due to heskground as a member of an intellectual
Russian Jewish family where verbal formulation Wwaghly valued and second, his interest in
the formal instruction of literacy. He saw languame only as a mediator for social activity
which enables participants to plan, coordinate esdew their actions through external
speech, but also as the tool that mediates theciagsth mental activities in the internal
discourse of inner speech (Vygotsky 1986, 1987)gotfsky approached language and other
sign systems in terms of their mediational propsrtihow they are a part of and mediate

human action rather than in terms of some kindeshantic analysis abstracted from the

18 Wertsch (1991, 1998) uses these two terms intaggrably as | will also do throughout the reseaesi t
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context in which they are used (Wertsch 1991).

In Vygotsky’s (1981a) view, the key to understamgdiaorms of semiotic mediation on the
intramental plane is to analyse their intermentadins, a point that is reflected in his
contention that “a sign is always originally a mearsed for social purposes, a means of
influencing others, and only later becomes a mednsfluencing oneself” (p. 157). The
action is fundamentally transformed by the inclasad signs. It does not simply facilitate
action that could have occurred without them. Camngait to technical tools, Vygotsky
(1981b) emphasises:

By being included in the process of behaviour, ghgchological tool alters the entire flow and staue of

mental functions. It does this by determining thecure of a new instrumental act, just as a teethrool
alters the process of a natural adaptation by aéténg the form of labour operations (p. 137).

As mentioned above, one sense of “mind extendsnukeylee skin” (p. 27) as expressed by
Wertsch (1991) is connected to the use of mediatioreans: “The agent of mediated action
is seen as the individual or individuals actingamjunction with mediational means” (p. 33).
As an example Wertsch mentions a blind man usisgtick, tools can have their impact only
when individuals use them; on their own they argvgrtess to do anything. In this way
mediation is best thought of both as a processvimgthe potential of cultural tools to shape

action and as the unique use of these tools (Weetlsal. 1995).
Educational implications of Vygotsky’s socio-cultur al theory

The zone of proximal development®

Vygotsky (1978) claims quite strongly that “leargiand development are interrelated from
the child’s very first day of life” (p. 84). Thuslrejects theoretical positions that either see
the two processes as independent of each otheewrthrem as equal. He goes on to maintain
that there is a need to determine at least twoldereental levels if we wish to discover the
actual relations of the developmental process éde¢hrning capabilities of a child. The first
level, the actual developmental level, refers ® lgwvel of development of a child’'s mental
functions that has been established as a resudtreddy completed developmental cycles.
Tests almost always deal with this level, and finds functions that have already matured,
that is, the end products of development. Vygotdlyms another level, the level of potential

development, to be more important. He calls thigllenore precisely the zone between actual

19 Rogoff (1990) finds that other mediational medrantlanguage play an important role in other soaitural
settings than Western ones.
20| will use the abbreviations zpd and ZPD in the/ ey are used by scholars.
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and potential development, and has also definesdztine as

the distance between the actual development levetledermined by independent problem solving and
potential development as determined through protgeiving under adult guidance or in collaboratioitiw
more capable peerq...) The zone of proximal development defines thésections that have not yet
matured but are in the process of maturation, fanstthat will mature tomorrow but are currentlyan
embryonic state (1978, p. 86, italics in original).

While the actual developmental level characterizental development retrospectively, the
zone of proximal development characterizes mergakldpment prospectively. What is in
the zone today will be the actual developmentatllé@morrow — that is, what a child can do
with assistance today he or she will be able t@ldoe tomorrow. Emphasis is placed on a
more dynamic assessment of children’s intellecallities rather than more static measures
(Daniels 2001).

Connected to the zone of proximal development, igo (1987) further claims that
“instruction is only useful when it moves ahead efetbpmentWhen it doesit impels or
wakens a whole series of functions that are inagestof maturation lying in the zone of
proximal developmeh{p. 212, italics in original). Vygotsky finds thito be the major role of
instruction in development, and is what distingaslthe instruction of the child from the
training of animals. If the instruction merely igds what has already matured in the
developmental process it is completely unnecesddrg.instruction must lead the child “to
carry out activities that force him to rise abovenself” (p. 213). Thus we can see that
Vygotsky discussed the zone of proximal developmaoth in terms of assessment and
instruction. Within both frames of reference hecdssed the relationship between an
individual learner and a supportive other (or athesven if that other was not physically
present in the context in which learning was talptage. Vygotsky’s concept and account of
the zone of proximal development is probably onetted most used terms in Western
pedagogy over the most recent decades even ifrhgeHidid not use the term often and his
account of the term emerged late in his writingthAugh he claimed that the need for
instruction had to be ahead of the child, Vygotskyself gave little guidance in how the
instruction should be carried out.

When Wood, Bruner and Ross (1976) introduced tha tescaffolding” to describe a
form of adult assistance that enables the childolee a problem or carry out a task, a task
that was beyond his or her unassisted efforts,ethvegre no references to the work of

Vygotsky?! Later, the term scaffolding has been connectey wtosely to the zone of

%L Later on they made this connection in Bruner (3986 Wood (1998).
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proximal development, and is used as a metaphah&guidance provided by either adults
or more capable peers, to use the words of Vygo(dRy8). The term “scaffolding”, (as
presented by Wood et al. 1976) could be taken feer ia “one-way” process wherein the
“scaffolder” constructs the scaffold alone and prés it to the novice for use (Daniels 2001).
More recently, however, the interaction betweensiteffolder and the learner has been given
more focus (Newman, Griffin & Cole 1989, Stone 198&lIs 1999).

Newman et al. (1989) argue that rather than theatttam of a scaffold as some kind of
prefabricated climbing frame, the zone of proxindévelopment is created through
negotiation between the more mature partner andldbener. A similar emphasis on
negotiation can be found in the writings of Thanpd aGallimore (1988). They discuss
teaching as “assisted performance” in those stafjebe zone of proximal development
where assistance is required (this work will bespreed in the last section of this chapter).
The key question here seems to be whether “tha™hifsupports”, or “scaffolds” come from
and are produced by “the more capable other” tivaf are negotiated. Both Moll (1990) and
Daniels (2001) claim that Vygotsky is unclear ois iesue as he never specified the forms of
social assistance to learners that constitute & zdrproximal development. Although he
wrote about collaboration and direction there andy @yeneral descriptions like assisting
children “through demonstration, leading questiars] by introducing the initial elements of
the task’s solution” (Vygotsky 1987, p. 209).

Wells (1999) recognises that guidance and instwoctire most helpful when they are
given in the context of a particular activity, ifmieh teacher and pupil are engaged together:

As teachers we can help learners by the questienask and the guidance we give. But we can ourselve

also receive help and guidance from the questindssaggestions of learners — if only we are readyctept
them (p. 312).

He states that it seems “for learning to occuh&2pd, it is not so much a more capable other
that is required as a willingness on the part bfpalticipants to learn with and from each
other” (p. 324). As with the concept of scaffoldinige “zone of proximal development” has
itself been the subject of different interpretaticend undergone considerable development
(Lave & Wenger 1991, Wells 1999). Wells (1999) segjg that Vygotsky tended to
characterize the zone of proximal development inmse of individual assessment and
instruction, concerned chiefly with generalisectligctual development, and dependent upon
face-to-face interaction. According to Wells, tlmmcept has both been expanded in scope and
been more fully integrated into Vygotsky’'s theos/awhole through subsequent discussion

and use of the concept in the exploration of ifgiapbility in a variety of settings. He asserts
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that when it comes to the zone of proximal develepimioday, there is more emphasis on the
holistic nature of learning, more emphasis on otinediational means than language and
more emphasis on collaborative communities of pracand not only on dyads with face-to-
face interaction.

When viewed from the perspective of education W@I@99) finds four salient features of
this expanded interpretation of the zone of proxidewelopment. First, he finds that the zone
constitutes a potential for learning that is crdavetween participants as they engage in a
particular activity together. He further maintaitisat the upper boundary, the potential
development, is unknown and indeterminate becalusésd® depends upon the manner of
interaction that unfolds: “In this sense, the zpdegges in the activity and, as participants
jointly resolve problems and construct solutiohg, potential for further learning is expanded
as new possibilities open up that were initiallyjaraseen” (p. 331). Second, Wells states that
as an opportunity for learning with and from othetlse zpd applies potentially to all
participants. Others can assist learning at afjestand in all areas. Each person can assist the
others and each can learn from the contributiootloérs. Third, he pays attention to semiotic
artefacts, such as books, maps, diagrams and wadrkst, as sources of guidance and
assistance for learning, as well as guidance byamuparticipants. Wells’ fourth point is that
learning in the zpd involves all aspects of therlea — acting, thinking, feeling and not
cognition alone: “Because individuals and the doearld are mutually constitutive of each
other, transformation of the learner also involirassformation of the communities of which
he or she is a member and of the joint activitrew/lich they engage” (p. 331). Learning will
be most successful when it is mediated by intevadhat expresses mutual respect, trust and
concern. Wells contends that this wider concepghefzpd has contributed significantly to the
changing views both of the role of joint activitpchinteraction in the classroom and the
changing role of the teacher. From being primaailgispenser of knowledge and assigner of
grades, the teacher sees him or herself as a fidlmwer who acts as a leader of a community
committed to the co-construction of knowledge. W¢l1999) further maintains that another
major effect of continued exploration of the zpds Hmeen to highlight its interdependence
with all the main threads in Vygotsky’s theory:

The dialectical relationship between individual aodiety, each creating, and being created by ttier;othe

mediation of action by material and semiotic toald practices; the multiple levels on which presiou

development both enables and constrains curreisnagihd interaction; and activity as the site inchtthese

threads are woven together as the resources giatteare deployed in the present to construct sisaged
future (p. 332).

In the last section of this chapter | turn moreliedfy to how Vygotsky’s ideas about guiding
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in the zone of proximal development are developed ased in a model of teaching as
assisted performance. This model also connects tgkgas theory to mentoring in teacher

education.

Tharp and Gallimore’s model of teaching as assisted performance

Although Vygotsky’s work principally discusses chiin, identical processes are found
operating in the learning adult, and recognitiorinié fact opens for the creation of effective
programmes for teacher training, according to Thamg Gallimore (1988). They maintain
that developmental processes, arising from asspggefdrmance in the zpd, can be observed
not only in the ontogenesis of the individual bisioain the microgenesis of discrete skills as
they develop throughout the life course. AccordingWells (1999), Vygotsky states quite
clearly that his thoughts on learning are equafipli@able to almost every other form of
cultural knowledge than the learning of languageictv was his main focus. Cole (1985) also
treats the idea of the zpd in terms of its genevakeption as the structure of joint activity in
any context where there are participants who eserdifferential responsibility by virtue of
differential expertise. Thus, the work of Vygotsky,my opinion, offers a frame of reference
for understanding learning through field experience

Expanding on Vygotsky’s writings, Tharp and Gallmd1988) understand teaching as
assisted performance of apprentices in joint agtmwith experts. Such teaching, they assert
“becomes the vehicle through which the interactiohsociety are internalised and become
mind” (p. 8). Assisted performance defines whah#dccan do with help and support from
the environment, others and oneself. Thus they edntheir definition of teaching to
Vygotsky’'s notion of zpd, and in his and their owords they claim that teaching is good
only when it ‘awakens and arouses to life those functions whrehira stage of maturing,
which lie in the zone of proximal developnie(. 31, italics in original). Tharp and
Gallimore (1988) understand Vygotsky to mean thtgaching consists in assisting
performance through the zone of proximal developnigaching can be said to occur when
assistance is offered at point in the zone of pnakidevelopment at which performance
requires assistance(p. 31, italics in original). They point out thdtet type of assistance
given is less important than performance being eadd, which in turn means that
development and learning proceed. To the extemtpibers can assist performance, learning
will also occur through that assistance. In pedggegms, assistance should be offered in
those interactional contexts most likely to gerefaint performances.

Tharp and Gallimore (1988) equate their definitminteaching to that of supervision;
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“Supervision should be defined — particularly in amstitution devoted to teaching — as
assisting performance in precisely the terms wal usedefine teachifg(p. 25, italics in
original). They point out that supervision is méhnan “directing and evaluating” (p. 24), and
claim that there should be a chain of assistansghols, including administrators, teachers
and pupils. Each member of the supervisory chanrass the responsibility of assisting, not
controlling, the performance of the next membere Higument for the supervision chain
refers to the failure of reform efforts in schowighe US. The recitation script is still the most
prominent form of teaching. Tharp and Gallimorerol@hat “teachers themselves must have
their performance assisted if they are to acquiesability to assist the performance of their
students” (p. 43).

Assistance and progress through the zpd and baggrdsented in a four-stage model:

Recursive loop
Capacity Capacity
begins developed

A A

A

ZONE OF PROXIMAL DEVELOPMENT

Assistance provided by Assistance Internalization, De-automatization:
more capable others: provided automatization, recursiveness
by the "fossilization" through prior

self stages
Parents Teachers

Experts Peers

Coaches

Time —» Stage | Stage Il Stage Il Stage IV
Figure 1: Tharp and Gallimore's (1988) four stage radel (p. 35)

As the model shows, the two first stages are cdeddo the zpd. In stage one performance is
assisted by more capable others whereas assistmuevided by the self in stage two.
During stage one the learner gradually takes ower responsibility for the task and
consequently the assistor's responsibility declingfis is accomplished through an
interactive process where an emerging intersubjéctof goals occurs. The developmental
task of this stage is to move the learner from mthgulation to self-regulation. Development
takes place, for instance, through questions alsikgte learner, questions that assist the adult
(or more capable other) to assist. As we alreade Iseen emphasised by Wells (1999), the
learners are never passive recipients of input filoenmore capable other. In stage two, the
learner conducts tasks without assistance fromrsthieis strongly emphasised that this does
not mean that the performance is fully developedutomatized. The point is that the learners
can guide their actions with their own speech. prard Gallimore (1988) put it as follows:

“the transfer from external to internal controbiscomplished by transfer of the manipulation
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of the sign (e.g., language) from others to thé Jéle phenomenon of self-directed speech
reflects a development of the most profound sigaifice” (p. 37). An important transition

stage of a skill through the zpd has been reachezhwhe learners begin to direct or guide
behaviour with their own speech, “what was guidgdtlie other is now beginning to be

guided and directed by the self” (p. 37). Throughidaelong learning, talking to oneself as

assisted performance can often be seen at the gerwetic level, the acquisition of some
particular performance capacity.

Stage three is both beyond social and self con#kebistance is no longer needed,;
performance is developed and is described by Vkgo(d978) as “the fruits” (p. 86) of
development. He also described performance asilis$’ (p. 63) meaning that it is both
fixed and distanced from social and mental forceshange. Actually, instructions from
others appear to be both irritating and disruptatethis stage. According to Tharp and
Gallimore (1988), in the lifelong learning of amdividual at any point in time there will be a
mix of other-regulation, self-regulation and autdimed processes. This is due to the fact that
we have different proximal zones for different aitiees. The last stage, the fourth, is a phase
where de-automatization of the performance leadsetorsion back through the zpd. For
various reasons, what is learnt may disappear de,fand repetition may be required.
Sometimes the restitution of other-regulation gureed, but mostly, the recursive loop goes
back to stage two, where self-regulation is prodidén effective self-control technique in
this phase is remembering the voice of the teaghtite assistant.

As seen from the model, the first two stages areeocted to the notion of the zpd, and
hence to assistance from adults or more capabésotihhere are variations in both the means
and patterns of the provided assistance. Takingipdises and theories ranging from
behaviourism and cognitive science to neo-Vygotskm into consideration, Tharp and
Gallimore (1988) have identified six ways of aseggin the first stage of the zpd. This is the
stage where performance is assisted by more capt#ides and thus where the mentor plays
an important role. Even if they agree with Vygotskyhat language is an important mediator,
Tharp and Gallimore maintain that a full accountdavelopment must also include an
understanding of non-linguistic means of assispegormance. Even if they use examples
from a single third-grade reading lesson to illatgr the means employed in assisted
performance, they stress that the examples cowd haen drawn from most joint-activity
settings where the participants have both diffesiilts and different levels of skills. They
mention settings ranging from interactions on tleyground to teacher pre-service training.

Although they present each means of assistancerin &s | will also do below, Tharp and
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Gallimore claim that they have to be intertwinedcwring both simultaneously and in

combination with each other.

The means of assisting performance

Modelling is mentioned as the first means of aasst and is explained as the process of
offering behaviour for imitation. Imitation of otre is probably a fundamental way of
learning that “begins a great distance below Hoamens in the phylogenetic scale” (Tharp
& Gallimore 1988, p. 47). Rogoff (1990, 1995) shommwn children take part in everyday
activities through *“guided participation” and thymin opportunities to learn through
modelling and imitation. In informal situations iearn a great deal from imitations, and
according to Vygotsky (1978) “a full understandioigthe concept of the zone of proximal
development must result in re-evaluation of the wlimitation in learning” (p. 87). We have
to reconsider imitation as a starting point forreag. It is a sign of development when one
imitates and obtains help from others. Imitation b& understood as a constructive process
because what is imitated is chosen by the indiVjdugs something the individual wants to
do. A person can imitate only that which is witthier developmental level (Vygotsky 1978,
1987). Building upon the work of Vygotsky and Baral(l977), Tharp and Gallimore (1988)
point out that the processes underlying the madglinitation connection are not the same as
simple mimicry. They contend that imitation is amportant part of assisted performance and
recommend that it should be more appreciated imdclsettings. In both cognitive
apprenticeshiff (Collins, Brown & Newman 1989) and reciprocal teiag (Palincsar &
Brown 1984), modelling is seen as an importantuieabf assisting cognitive performance, a
point which Tharp and Gallimore (1988) find lessllwenderstood than modelling visible
behaviour, like playing tennis or driving a tractor

The two next means of assistance deal with follgwirp behaviour. Contingency
management follows an action and in effective temghthe focus is on positive behaviour
that will be followed up by praise and encouragetn&hus contingency management will
function as reinforcement and give motivation forttier work. It is a method of scaffolding
which cannot improve or form new behaviour. Devetleptal advances are originated by
other means of assistance. One of them is provifieglback. According to Tharp and
Gallimore (1988) “for information to be consideregdback, it must be fed to a system that

has a standard, as well as a mechanism for congparperformance to a standard” (p. 55).

2 This concept will be elaborated upon as it is usediscuss and interpret Theme two, “Making thésible
visible through guided planning” in Chapter 6.
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The standard can be described by goals, but asliimgd&so provides standards, we become
aware of the interdependence of the means of egs@rformance. Video-tapes that can be
studied in private are mentioned as an exampleedidack, thus it is not solely a linguistic
means.

The next three means of assistance are specifigadjyistic and “a good mix of the three
types of verbal assistance — instructing, quesimnand cognitive structuring — produces a
lively and cooperative teacher — learner intera&ttioTharp & Gallimore 1988, p. 57).
Instructing calls for specific action and is oftesed as a means of assistance rather than just
giving the right answer. The learner is given instions that make him capable of performing
a task, for instance he is instructed to re-reapassage. Although there can be some
similarities with instructing, questioniftjcalls specifically for linguistic response. Thuissi
a central and valuable device because use of |lgeguathe response assists thinking. As
pointed out by Tharp and Gallimore, questioning beasn the most characteristic means of
assistance in formal learning since the first Socseminars. Teachers still ask questions, but
regrettably mostly embedded in the recitation samipere assessment questions predominate.
Such questions discover the level of the pupil'ditgbto perform without assistance. In
mentoring, they capture the student teachers’ hdewelopmental level. Assistance questions
are needed to trigger mental activity that studeathers cannot produce alone.

The last means of assistance, cognitive structudongs not call for a specific response;
rather it provides a structure for organizing elatean relation to one another. It provides
explanatory and belief structures that organize jastify. Examples can be as different as
theory in science, theology in religion and rulegames. Some structures are universal while
others are cultural. There are two types of cogmitstructures which operate similarly;
structures of explanation, where the teacher explabmething, and structures for cognitive
activity, where the child is given assistance tamagze or recall, generally referred to as
“metacognition”. As mentioned above, these six mseahassistance are interrelated; they
both can and must be regarded in connection with e¢ther. Even more important, they are
not prescriptions for teaching:

This is because the responsiveness to the ZPDresguidividualisation according to the exigenciéshe

moment and movement through the ZPD. The develofahéavel of the learner and the complexities of
activities all require close accommodation. Thereainple room for the personalities and proclivitids

%3 Sometimes instructions can be given in the fornguéstions. Tharp and Gallimore (1988) illustrdtis t
approach as follows: “We may say to a child ‘wHawers did you see yesterday?’Or we may say ‘Tellwhat
flowers you saw yesterday.” These are functionalipivalent in assisting the child by requiring teead
categorisation” (p. 58).
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individual teachers. There is also an art of teaghieaching itself is the art of using the scie(idearp &
Gallimore 1988, p. 70, capitals in original).

Through “being an eclectic pastiche” (p. 69), te tise words of Tharp and Gallimore, their
purpose for drawing on research and concepts fhr@ories of learning, cognition, linguistics
and development, has been to develop a theoryohiteg which can improve schools.

Activity setting

The social realities of human life seldom consfstiyadic interactions in formal learning, or
as expressed by Tharp and Gallimore (1988): “& rare circumstance when only one person
influences a learner” (p. 71). All teaching, indhugl the teacher-child dyad is embedded in a
broader socio-cultural context. Thus, they claiit tta theory of education not only must deal
with the psychological aspects of teacher-studetdgraction but also must simultaneously
address the social context of that interaction” {p). The context must provide for joint
activity by expert and apprentice, mentor and student teacBé#rsrwise the ideal of assisted
performance in the learner's zpd cannot be achieVbd nature of joint activity determines
the quality of assistance rendered in the zone.

Tharp and Gallimore (1988) define contexts that ehasollaborative interaction,
intersubjectivity and assisted performance as iagtsettings®* This includes cognitive and
motoric components (activity) as well as exterealironmental and objective features of the
occasion (settings). Special attention must be fmaitie meaning attached to the activity by
the participants as this will influence importantitters such as strategies applied or the
manners in which the participants interact. Acaogdio Rogoff (1982) this will involve the
integration of cognition and context. Activity segs are themselves both homely and
familiar as they are the events and people of arkwand relations to one another. According
to Tharp and Gallimore (1988), “they [the activdgttings] are the who, what, when, where
and why, the small recurrent drama of everyday played on the stages of home, school,
community and workplace” (p. 72). What is importaist the reference to assisted
performances as we saw in the example on page l&tewthe father and daughter
collaborated on finding her toy.

The persons present in activity settings, “the wlaw& not there by accident or selected at
random. Which persons are involved depends uporgtia of the activity and where the
activity takes place. Two dimensions are involvedthe what” of an activity setting. First

4 The two concept of intersubjectivity and activigtting will be elaborated upon as they are usatisttuss
and interpret Theme one, "Moving towards shared$auf attention by focusing on the kids” in Chagger
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there is a description of the things that are uiaften, the operations themselves and second a
description of how they are done, the scripts byctwithe operations are orchestrated. In the
case of mentoring, the operation can be the coattersand the script can be the stable
patterns of the behaviour in the conversation. Bseaactivity settings are driven by
productive activity, they occur as often and fol@sy as the product requires. They cannot
exist without time; on the other hand they shoutdus when, and only when there is a
product to drive it. When the product is producedhe goal achieved, the scheduled activity
should be ended. This is referred to as “the whanthe activity settings. They must also
have a place to exist, “the where”. In ordinarg,lithis would be where the production can
best occur — it is where the tools, the materialthe uses of the product determine the
activity. Although Tharp and Gallimore emphasisattischools are “de-contextualised”
activity settings for pupils, they will be the p&evhere the “production” best occurs for
student teachers.

The four dimensions of activity settings mentiosedar have been descriptive by nature.
Additionally, there is the dimension of the “whyhieh can have substantial impact on the
scripts that influence how the actors behave. Whadivity setting exists and functions can
be described in terms of its motivation and its nmeg The first is usually provided by the
goal of an activity setting. Even though motivasaare not always identical for all members
of the activity setting, they tend to create mdiwmaal homogeneity for members through the
processes of emergent intermental subjectivity. 3&eond facet of the “why” is meaning
which provides part of the reason that activitytisgs exist and continue. However, as with
the motivational stimulus, the meaning does notdrteebe the same for all participants. But
there is a tendency that people in activity se#tirengaging in semiotically mediated

interactions develop a mutual meaning structureg\aiving common understanding of the

why”.
According to Tharp and Gallimore (1988), schools t(ee time they developed their
theory) do not inherit some essential featuresabivity settings, too seldom is there joint
productive activity, too seldom meaningful produityi and the learning is de-contextualized.
They propose that the solution is that activitytisgs in which assistance can occur must be
created and supported at all levels of the schaoghrosation: “A primary operational
principle for schools should be to assist the penfnce of all their memberdrom
kindergartners to superintendeér{p. 82, italics in original). They call this “thaadic model
of assisted performance”; how can a person A hglpraon B, to assist person C. Translated

to the case of mentoring in teacher education thestipn will be, how can the cooperating
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teacher help the student teachers to assist thés paigheir learning? As already mentioned
above, Tharp and Gallimore find it important thatlgling teachers experience how assisted
performance is performed on two planes. They masela chance to be part of and teach
according to a philosophy where assisted perforem#mn focus and they need to experience
it themselves as part of the supervision. The vadrthe mentor consists of assisting student
teachers to develop the children by assisting thtenough their zones of proximal

development.

7\ > >

>

< <

A B C

Figure 2: Resiprocal assistance in the triadic mod€Tharp & Gallimore 1988, p. 89)

As the model above shows, assistance does nofiirilowe direction only — from the more
skilled to the novice, the learner. This is almuster the case. In any interactions, influences
are reciprocal in that pupils teach teachers, eyagl® assist principals, pupils assist peers and
student teachers assist cooperating teachers. Howassistance, needless to say, most often
flows from the more competent other to the lesspetent participant — but influence, a more
general concept, is inevitably reciprocal and dtharEhrough assisted performance the
supervisor affects the cognitive structures ofldaners and at the same time is affected by
the contribution of the learners in the emergingugr intersubjectivity. As seen above,
assisted performance and intersubjectivity are mapd features of the definition of an
activity setting. The third mentioned feature imjactivity, and as with other concepts within
the socio-cultural tradition, the three features antertwined: “The language that
accompanies joint productive activity is the majeehicle for the development of
intersubjectivity, the internalisation of conceptse development of discourse meaning, and
the development of higher cognitive processes”|(@afle & Tharp 1990, pp. 196-197).

In settings defined as activity settings where sdsdi performance takes place, a fourth
feature is relevant, the instructional conversatibris through instructional conversations
“that babies learn to speak, children to read,heecto teach, researchers to discover, and all
to become literate” (Tharp & Gallimore 1988, p. LIharp and Gallimore (1988) emphasise
that the concept of instructional conversation am® a paradox as “instruction” and
“conversation” would appear to be contrary to eattter. The former implies authority and
planning while the latter implies equality and @sgiveness. They claim the task of teaching
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is to solve this paradox, “to most truly teach, omgst converse; to truly converse is to teach”
(p.- 111). To converse is to assume that the ledragisomething to say beyond the “answers”
already known by the teacher. According to Galliemand Goldenberg (1992), an important
part of how they define the term instructional cersation is to minimise “known-answer”
guestions and instead be responsive to studentilmains in the course of the discussion.
Although there is a thematic focus for the disausghere are multiple and interactive turns
on the same topic. One of the aims is to activate,or provide background knowledge and
relevant schemata. If necessary, there is direxthiag. Another aim is to promote more
complex language and expression and provide thes li@s statements or propositions by
pupils. The atmosphere is challenging but non-tereag and opens up for general
participation, including self-selected turns. Thetructional conversation stands in marked
contrast to the recitation script, which may beediscative simply because it does not set up
the classroom as a community of discursive inqutpploying the instructional conversation
instead of the recitation script is one elementinstruction based on the socio-cultural
perspective (Henderson & Cunningham 1994).

In this chapter | have presented the theoreti@ahéwork for my study. | have presented
my worldview on how | believe people learn and hoentoring is connected to this. In the
next chapter I will present how my study is sitdatgithin a qualitative, interpretative
research tradition.
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Chapter 3
Approaching the research field

School practice is seen as one of our culture's mg®rtant and complex mediation systems
(Cole 1996, Doyle 1977). Mentoring student teackersng their practice in schools is both a
part of this system and a complex system in itSHifere are at least two reasons for this
complexity. First, there are four to five studesdichers interacting both with each other and
with the cooperating teacher, and second, prattiteacher education serves many functions.
As mentioned in the introduction chapter, one asnta enhance the student teachers'
understanding of the subject matter they are teg¢hmot only in mathematics but in all the
subjects being studied. Another important funct®rhearning to handle the role as a class
teacher. Gudmundsdottir (2001) states that castiesticapture the complexity of school
practice and | would add that they are also swetédnl catching the complexity of mentoring.
Yin (2003) suggests that case studies are therpedfstrategy when asking “how” and
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“why” <> questions, when the investigator has little cdrak@r events and when the focus is
on a contemporary phenomenon within some realddnatext. Merriam (1998) finds case
studies to be a particularly suitable design if yoe interested in process. All these attributes
are relevant for my study and thus | find case \stia$earch to be the preferred method to
explore my research question; how the cooperagaghter’'s way of mentoring can facilitate
student teachers’ development of pedagogical coktewledge in mathematics.

I will start this chapter by situating my case $tudithin a qualitative, interpretative
tradition where the aim is to highlight the reséasabject’s voice. | will also reveal my own
voice in presenting the story about the researckgss as one of the features of qualitative
research is the intertwining of data collection alath analysis throughout the entire process.
As the researcher, | am both the most importantungent for collecting data and the person
who has to make decisions, choose from among atiees and exercise judgements
throughout the process (Merriam 1998). Howeverwdlsbe seen, there are other voices,

from literature, from my experiences and from thei@nment that help me.
Starting the study

Case study research

There is a lot of confusion surrounding the meamihgerforming case study research. It can

% Not in the meaning of explaining cause and effieat,to understand why something is happening.
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be understood in terms of process, unit of studg and product, where each of these
approaches reveals something about case studieoatributes to a general understanding of
the nature of this kind of research (Merriam 1988&ke 1995, 2000, 2005, Yin 2003).
Merriam (1998) finds that “the single most definicigaracteristic of case study research lies
in delimiting the object of study, the case” (p.).2@ther scholars support this by claiming
that case study research is an exploration of sesy$ounded in time and place (Bassey
2000, Cresswell 1998, Stake 1995). Miles and Hubarrfi994) think of the case as “a
phenomenon of some sort occurring in a boundedegtnfp. 25). The phenomenon (or the
case) can be an individual, a programme, a grogpranunity, an event, an activity and so
on. For me, the case or phenomenon is chosen wdpromsight into a greater issue, namely
mentoring in the practice field deacher education. Stake (2005) calls this appr@ach
instrumental case study.

Defining the boundaries can be a challenge in cigdy research. In my study, the
boundaries both in time and place were given. Atttime | conducted the study the student
teachers’ field practice occurred during three vgegkthe autumn and three weeks in the
spring during the same academic year. The fielceegpce is situated in the same school
with the same cooperating teacher or mentor aleheeeks. In other years the mentor will
meet other student teachers and the student tsasfiemeet other mentors, but the meeting
and the collaboration on mentoring in the first rye& teacher education is situated only
within these week& There are limits both on the number of personsthacamount of time
for observations, and thus the criteria for beiragse are met (Merriam 1998).

In making the design of the study, researcherhigttadition have to make some choices
as to which sort of case study they will employeTieason for undertaking this type of
research is to gain more understanding of howhallgarts work together to form a whole.
Researchers within the qualitative tradition recamahsingle-case studies, and Stake (2005)
explains it likethis: “The name ‘case study’ is emphasized by sofmes because it draws
attention to the question of what can be learnenhfthe single case” (p. 443). | have decided
to undertake a single-case study so | can perftwnin-depth analysis | find necessary to
capture the complexity. Another choice concerns dhestion of whether to carry out a
holistic analysis of the entire case or an embedudedysis of a specific aspect of the case
(Yin 2003). As mentioned above, mentoring is a clemmctivity and can be viewed from
different perspectives and hence it can focus dierdnt aspects, for instance relational or

%8 From the academic year of 2003/2004 a new ovplali for teacher education (UFD 2003) allow for enor
flexible use of these six weeks.
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dialogical perspectives. My perspective focusetherissue of learning, especially learning to
teach mathematics. According to Yin this is cabedembedded analysis. This does not mean
| will take the phenomenon of mentorimgmpletely apart. Even though | will employ an
embedded analysis of a specific aspect of the magtpractice, my intent is to explore how
this connects to the whole situation. Therefore,idea is that | need to be with my research
subjects throughout the entire period if | am te ge big picture.

My final choice before entering the field concethe data collection. As the purpose of
my study is to provide a holistic, in-depth accoahthe case, extensive, multiple sources of
information, or data, are needed (Erickson 198&seCstudies can be quantitative or
gualitative or a combination of the two (Yin 2003)ly study is located within the
interpretative, qualitative tradition. | find thide assumptions underlying this type of research
fit my worldview and are suitable when performirggearch where the aim is understanding

and meaning. | will explain this further in the herction.

Qualitative research

The interest of qualitative researchers is to ustded the meaning people have constructed,
that is, how their research subjects make sendeofworld and the experiences they have in
the world. The main concern is to understand thenpmenon of interest from the
participant'$’ perspectives, not the researcher's. This is somestreferred to as theenic or
insider’s perspective, versus tleéic, the outsider’'s view (Erickson 1986, Merriam 1998)
Qualitative research rests upon certain philos@hassumptions. Thus researchers in this
tradition approach their studies with a certairapdam or worldview, a basic set of beliefs or
assumptions that guide their inquiry. These assiomptare issues related to ontology,
epistemology, axiology, rhetoric and methodologye&vell 1998).

The ontological assumption addresses the natureabfy. Reality is seen as complex and
ever-changing and constructed by individuals ingdlin the research situation (Glesne &
Peshkin 1992). Thus qualitative researchers acledyd that multiple realities exist, such as
the reality of the researcher and the realitiestn&f research subjects. The qualitative
researcher reports these realities by relying an wbices and interpretations of research
subjects through use of extensive quotes and gregehemes that reflect words used by the

" The literature on qualitative research uses vari@ums, such as participants (Erickson 1986, @l&&sn
Peshkin 1992), informants (Merriam 1998), actotak& 1995) and research subjects (Moen 2004) véikimg
about the individuals who are the focus of the wtudonsidering the assumptions underlying qualieati
research | prefer to use the terms research sskgect participants interchangeably. Other terms Ineaysed in
direct quotes.
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research subjects. On the epistemological assumytie relationship of the researcher to the
participants in the study, qualitative researchetsract with the participants, whether this
interaction takes place as extensive fieldworkinasy case, or as interviews. Actually, the
researcher tries to minimize the “distance” or &abjve separateness” (Guba & Lincoln 1988,
p. 94) between herséffand the research participants.

This close relationship has implications for thébbgical assumption, the role of values
in the study. The qualitative researcher acknowdedand should be aware of her subjectivity
and of the fact that she brings prejudices to tielys Experiences as well as choice of
theoretical framework guide the process in tryiogihderstand and create meaning out of the
data. In my study, other researchers, for instameeathematics educator not preoccupied
with mentoring as | am would have seen something”8IBecause the researcher admits to
the value-laden nature of the study, she activeihorts her values and biases as well as the
value-laden nature of information gathered from fielel. A qualitative researcher sees that
her research never can be objective or devoid loeggCreswell 1998).

Basing research on the rhetorical assumption mdlaats in the research report the
researcher uses literary forms of writing, suchhesuse of metaphors, the use of the first
person “I” and a focus on stories. Terms like ustisrding, discovering and meaning are
frequently used and function as important rhetbrioarkers. Additionally, the researcher
uses specific terms, such as credibility, trangiéitg and dependability to verify a case study
(Lincoln & Guba 1985%° Moreover, the language of the qualitative resemrdfecomes
personal, literary and more based on definitiors #volve during the study rather than on
definitions pre-set by the researcher from thet $Gneswell 1998).

The methodological assumption emerges from the el@®sumptions. The researcher

starts and continues to work inductively. She depyelcategories from research participants

8 Because | am a woman | will use the personal prorahe when | talk about the researcher.

9 This point can be illustrated by two stories abibetempirical work of the two researchers Gra89() and
Gudmundsdottir (1991). They were doing fieldworkhwihe same teacher but at different times. Attiime
they conducted the studies they did not know alkaah other. Both researchers wrote case descspbibthe
way Susan Hall, the teacher, organised the tea@riddearning of literature. But they infused thsories with
different meaning because they were working frorfietént theoretical perspectives. While Grant teld
narrative about Susan Hall as a teacher of critliaking, Gudmundsdottir developed a narrativeudtsusan
Hall as a teacher displaying impressive pedagogicaitent knowledge. According to Susan Hall, both
narratives about her are true even if the narrateseriptions of her are so different that a steamgading them
would think that they refer to two different teacheClark (2005) points to how we should not bepgsed by,
or alarmed about the differences in these two agals. This is an example of how Susan Hall, anehyev
teacher we study, is complex and multi-faced. Hadeos if we should not do intentionally what heapened
accidentally; undertake two successive qualitatittedies of one teacher to gain more knowledge abimut
developmental and situational dynamics of expeitigeaching (or mentoring, my comment).

39| will come back to the issue of verification pealtires at the end of this chapter.
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rather than specifying them in advance. In casdiesty for example, the researcher details a
description of the case and its setting or convetbre mentioning the more abstract themes.
The investigator may “layer the analysis” (Creswli®98, p. 77), presenting numerous themes
initially, followed by grouping these themes intaader and more abstract categories later. A
researcher begins a qualitative study with genguaistions and refines them as the study
proceeds; the process is one of an emergent design.

Because qualitative research is designed indugtinveth an emergent design, many
believe mistakenly that theory has no place in ssitidies (Gudmundsdottir 1992, 2004,
Merriam 1998). Actually, in doing a case study,difies play an important role on different
levels throughout the entire research processhep@r 2 | already presented my theoretical
framework” for the study. Such a framework is derived froma trientation or stance the
researcher brings to the study, and according toide (1998) every study has one and all
aspects of the research are affected by it. Shbefurstates that the framework can be
identified through our vocabulary, concepts anaties. She calls this discipline orientation
and defines it as follows: “The disciplinary oriation is the lens through which you view the
world. It determines what you are curious aboutatyduzzles you, and hence, what questions
you ask that in turn begin to form your investigati(p. 45).

In addition to the socio-cultural approach withihieh my study is situated, other theories
on mentoring, learning to teach and pedagogicalecrknowledge will of course influence
my analysis and interpretation. Without all thelseories | would not have been able to see
anything beyond commonplace descriptions (Gudmuwttisd 992, 2004). Theories help the
researcher to understand the meaning of actionsttarsl “make the familiar strange”, as
expressed by Erickson (1986, p. 12). However, ag¢gearcher begins to understand more
about the meaning, she lets go of the theorieaafarhile. Then, in the last phase of the
research new theories emerge depending on whalatiachave told her. Glesne and Peshkin
(1992) describe the role of theory throughout #search process as follows:

Preexisting theory may aid in question developmemidt to shape the study design, but to extendahge

of your own thinking. In the early stages of datalgsis, you begin developing your own substantive

theories about the social phenomenon you are stgdgifter the data have been collected and analysad

may return to the literature to juxtapose your ifiigd and substantive theories with grand theorgriter to
discuss the contributions that your study provigesiii).

In other words: in contrast to deductive reseachwdro in a sense “hope to find data to match

31 Merriam (1998) uses “theoretical framework” whildesne and Peshkin (1992) use the term “conceptual
framework”. In my opinion they are talking abouetsame thing. They refer to the framework surrougpdhe
study, but not necessarily the theories used ttaaxfhe findings.
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a theory, inductive researchers hope to find arthéoat explains their data” (Goetz &
LeCompte 1984, p. 4). As will be seen at the enthisf chapter, theories give meaning to
gualitative case studies. The job of the qualiaatigsearcher is to go beyond behaviour by
giving meaning to what is observed and analyseoutiir interpretation. One way of doing
this is to explain the findings through use of the® (Erickson 1986, Geertz 1973,
Gudmundsdottir 1992, 2004).

To summarise, the assumptions underlying qualgatesearch lead to the following
definition of it:

Qualitative research is a situated activity thatates the observer in the world. It consists ofet of

interpretive, material practices that make the dimikible. These practices transform the world. yrhen

the world into a series of representations, inclgdfield notes, interviews, conversations, photpgsa

recordings, and memos to the self. At this levelaligative research involves an interpretive ndistia

approach to the world. This means that qualitatigsearchers study things in their natural settings,

attempting to make sense of, or to interpret, phrarma in terms of the meanings people bring to them
(Denzin & Lincoln 2005, p. 3).

My case study is now located within the qualitativegerpretative tradition, and | turn my

attention to the selection of research subjects.

The choice of research subjects

Research subjects or research participants careleetesd at random or on the basis of
particular preferences. Selecting research subjectie purpose at hand is the most suitable
approach (Miles & Huberman 1994). Purposeful samgpils based on the assumption that the
investigator wants to discover, understand and igaight, and therefore must select a sample
from which the most can be learned. Patton (208f)es that

the logic and power of purposeful sampling liesselecting information-rich cases for study in depth

Information-rich cases are those from which oneleam a great deal about issues of central impoetéo
the purpose of the research, thus the term purplosafpling (p. 230).

LeCompte, Preissle and Tesch (1993) prefer the mitaria-based selection to the terms
purposive or purposeful sampling. In criterion-lthsgelection you create a list of the
attributes you find essential to your study andhtheoceed to find or locate a unit matching
the list. You not only spell out the criteria youllwise, but you say why the criteria are
important.

| had three things in my mind when | decided to 8aea as my research subject. First, |
had reason to believe that student teachers wogddrience pupils doing mathematics the
way the national curriculum (C-97) emphasises.nt flearning to teach in a way that is
emphasized in the national curriculum to be impurtaecause the overall plan for teacher
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education states that student teachers’ competemathematics teaching should be directed
towards the prevailing curriculum for schools (KWB99). However, | could not be sure if
the student teachers would do this in their owrchesy. Second, Sara has a reputation of
being “a good cooperating teacher” from the evabmateports delivered by former student
teachers. Third, | knew Sara was open to beingoawdtid videotaped, and capable of looking
at episodes from the mentoring conversations aseclidsing them. She would be able to give
me rich information. | knew this because before gmwmncing my study | conducted some pre-
studies to see if my method of discussing videedamentoring conversations with the
cooperating teacher was feasible. The aim of trethod was to gain better understanding of
the actions performed by the mentors. Sara wasobti@ee cooperating teachers | asked to
explore if it would be easy to discuss episodemftbe mentoring the way | was planning.
During that process | became familiar with Saraaasacher, and as a cooperating teacher
who loves her work and is both capable of and ltkemlk about her profession.

My focus is on Sara. It is her thoughts and actidmes story | would like to hear and
understand. It is her voice | regard as the mogtomant one in answering my research
guestion. However, in a socio-cultural perspeciivis impossible to regard her in isolation
and apart from the context and the interactions wie student teachers. Thus, the student
teachers are of course also important researclciparits, and their voices will be heard as
well.*? After all, the intent is to explore how Sara thghther way of mentoring may facilitate
their development of pedagogical content knowledfjenathematics. While | deliberately
chose Sara, the fact is | did not have a chan@hoose the five student teachers, Eli, Eric,
Ina, lan and Irene. Before | contacted Sara it desided that these five student teachers
would be with her and her class of third graderssia weeks’ Luckily all five agreed to
participate in the study when | told them about mesearch plan. Thus | gained entrance to
the field and could begin my data collection thiougx weeks of extensive field work.
Before | examine this further it is important tqo&in what | see as my unit of analysis.

According to Merriam (1998) “once the general pesblhas been identified, the task
becomes to select the unit of analysis, the sam(pleB0). Thus she equates the sample with
the unit of analysis. However, building upon a eemultural framework | understand
mentoring in terms of mediated activity where tlmerating teacher employs mediational

means, mostly language, to assist the student @es¢h their learning process. Mediated

32| will give a presentation of Sara and the finedent teachers in Chapter 4.
% How the practice in teacher education in Norways waganised by the time | conducted the study is
explained in Chapter 4.
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action as the unit of analysis within a socio-adtdramework will be dealt with below.

Mediated action as a unit of analysis

As we have already seen in Chapter 2, accordingygmtsky (1978), human learning and
development occur in socially and culturally shapedtexts. He focuses on the relationship
between human beings and the context, and claiatshilgher mental functioning in the
individual derives from social life. To understatte individual it is necessary to understand
the social relations in which the individual exisihe challenge within a socio-cultural
perspective is therefore to examine and underskeovd human actions are related to the
social context in which they take place. A centtahcept for understanding how human
mental functions are connected to external so@#tingls is mediation, “human thinking
develops through the mediation of others” (Moll 209. 113). Kozulin (1995) argues that
Vygotsky’'s notion of mediation includes three laaiasses of mediators: signs and symbols,
interpersonal relations and individual activitids a consequence of this, Wertsch (1991)
claims that a fundamental assumption of a sociturall approach to the mind is that human
action is what should be described and explainéé. dnit of analysis will be grounded on
action. Wertsch puts it this way:
When action is given analytic priority, human beiraye viewed as coming into contact with, and argat

their surroundings as well as themselves throughatitions in which they engage. Thus action, ratfeen
the human being or the environment considerediati®on, provides the entry point into the analy(pis8).

Wertsch also connects mediation and hence the ussediational means to this form of
action by claiming the relationship to be so fundatal that we can talk about “individual(s)-
acting-with-mediational-means” rather than “indiva(s)” (p. 12). Though there are no direct
indications in Vygotsky’'s work that tool-mediatedtian can function as a unit of analysis,
other scholars support Wertsch’s ideas (Moll 20@inchenko (1985) even states that the
proposal of tool-mediated action does not conttaay of the ideas relating to unit that are
found in Vygotsky’'s writings. While Vygotsky did hoffer any well-developed account of
his ideas on the unit of analysis, he did dischssnibtion and it was of great significance to
him.

Vygotsky’'s (1986) main approach to the unit wag tfa living part of the whole, and he
warned against breaking down the complex whole eléments. He employed an analogy
from chemistry about the relationship between watarthe one hand, and the elements of

oxygen and hydrogen on the other to explain higatpoi

It may be compared to the chemical analysis of miate hydrogen and oxygen, neither of which possss
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the properties of the whole and each of which pEses® properties not present in the whole. The stude
applying this method in looking for the explanatiminsome property of water — why it extinguishes,fifor
example — will find to his surprise that hydrogamrs and oxygen sustains fire. These discoveriéanoi
help him much in solving the problem. (...) Nothing left to the investigator but to search out the
mechanical interaction of the two elements in tbpehof reconstructing, in a purely speculative whg,
vanished properties of the whole (p. 4).

When action is given analytic priority neither humbeings nor the environment can be
considered in isolation. Human beings are viewedamsing into contact with and creating
their surroundings, as well as themselves, thrdbghactions in which they engage (Wertsch
1991). To understand both the activity and the ®mwh mediation involved | decided to
analyse and interpret the mediated activity asmenges in the mentoring sessions. The
sessions will of course consist of conversatiorsdiacussions and in this way all the parts of
mediators mentioned by Kouzulin (1995) will be @ms signs and symbols, interpersonal
relations and individual activity. In the next sentl turn to the process of data collection in
the field. I will show how action connects to teatsd thus how it can be analysed through a
hermeneutical process. Further, | will show hows thffects the texts which form my data

collection, and hence the data material.
Entering the field, the process of data collection

Action considered as a text

According to Bakhtin, “where there is no text, #hés no object of study, and no object of
thought either” (1986, p. 103). He points out then always expresses himself, that is, he
creates a text. Ideas, thoughts and meanings aieed and made available to the researcher
only in the form of a text. A human act is a poigntext and can be understood (as a human
act and not a physical action) only in the dialagpatext of its time. Bakhtin says:

When studying man, we search for and find signgyswleere and we try to grasp their meaning. We are

interested primarily in concrete forms of texts @odicrete conditions of the life of texts, theiteimelations,
and their interactions (p. 114).

The systematic use of hermeneutic interpretationaagsearch philosophy to approach
participants’ meanings in a given social interactis called “the strong hermeneutic
program™* by Phillips (1992). He thus connects social attitd hermeneutics and according
to Ricoeur (1971) social actions can be regardetdxs. They become text (or data, to be

interpreted like text) for several reasons. By wgtdown a description of the action, the

% “The weak hermeneutic program” involves generaflarstanding through the use of symbolic systems
where every act of comprehension is by nature heenté (Phillips 1992).
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action becomes fixed, and it will no longer be tiedhe moment it occurred. By “fixing” it
the action and the meaning have been detachedtfrermoment, event and persons and is
independent of the original participants. An actcan acquire greater meaning than the
participants could imagine, an event can go beybedoriginal social situation and become
recreated in other social contexts. The social #svehould be perceived as an “open work”
where meaning can be added from the reader onéis{®icoeur & Thompson 1981).

Being with Sara and the student teachers for sigk&/gorovided me with many texts.
Some of them, for example individual log books tent both by Sara and the student
teachers, were forms of written texts. Oral texigrdy the mentoring sessions were audio- or
videotaped and transcribed into lasting text by hveas interested in the videotaping for two
reasons. First, to understand Sara’s responseacainds during the conversations | wanted to
know more precisely than | could observe who delttiking, what was said and how it was
said. Second, the videotapes were used as a meagsatl episodes which Sara and | could
discuss later. Through the pre-study | experiertbati it was difficult to know which issues
were discussed at what time during the mentorimyexsations. Therefore, | decided to tape
all the conversations either by audio- or videotap@wvever, | did not transcribe all of them.
Those dealing with mathematics were transcribedewhimade “write ups” of the rest,
meaning that | summarised both the content ancnatiregarding, for instance, who was
talking. Thus the actions from the mentoring cosaons were fixed into texts in two ways,
transcription “word by word” and as “write ups”.

All interviews with Sara and the student teacheesenwtaped and transcribed. Some of the
interviews with Sara were conducted to key into theughts on her role while others were
more like conversations (or discussions) on whdthappened during the mentoring. In some
of them we just tried to remember what had happevtate in others we watched sequences
on vided® and discussed Sara’s actions and intentions. Adthd either audio- or videotaped
the mentoring conversations | also were presentante down observations of almost all of
them. Listening to a tape or looking at a film asever grasp the whole situation. Thus my
observation journal also became an important @rtthe right hand side of the page | wrote
down what Sara and the student teachers talked éhdsimade it easy to find the text about
mathematics on the tapes) and some of the behaviound interesting. On the left hand side

| wrote down some thoughts and reflections thatecémmme as | was listening and watching.

% My intention was to videotape all the mentoringneersations but because one of the student teadfers
not want me to do so, | decided to only audiotapthé autumn period. In agreement with the stutkathers
all the conversations were videotaped in the sppimipd.
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These thoughts often took the form of questions fik it so that?” or “could it be that?” In
the observation journal | also wrote down my obaBons in the classroom. Although my
interest primarily was in the mentoring conversagicand the actions performed there,
observations made in the classroom were necessabgtter understand the focus of the
mentoring. Writing down observations is an exampiea social action that is fixed into
lasting text.

All the texts mentioned here comprise the data nat®r my research, multiple sources,
as is one of the claims of case study rese&rathough | have defined my unit of analysis to
be the mediated activity as it takes place durirggrhentoring conversations, the other texts,
or material are necessary both to catch the contplard to verify the study, a theme | will
return to at the end of this chapter. As statedvepbermeneutics is strongly connected to
interpretations of texts and below | will exploreetidea of hermeneutics in the human

sciences.

Hermeneutics

The word hermeneutics has three different meanirggression, interpretation and
translation. Together these words reflect what e call the hermeneutic operation, that is
work with the aim of understanding (Laegreid & Slerg2001)*’ To understand we need to
interpret. What is to be interpreted are texts ifecent kinds, utterances, art, people’s
experiences, human actions and other things regamdave “a meaning”. Hermeneutics
inherits a dialogical nature as both the intergi@taand the understanding are to be
comprehended as a process of knowledge regarded &onversation” between the
interpreter and what is to be interpreted. The ggeds a dialogue through which a question
leads to an answer and in turn leads to anothestigne In this way both the subject and the
object participate in the process of generatingkadge (Marc-Wogau 1981).

According to Taylor (1985) there is an inevitablermeneutic component in human
science; we try to interpret that which we do notderstand. Taylor maintains that
interpretation is an attempt to clarify or give mieg to an object of study that superficially is
seen as unclear, chaotic, incomprehensible and se#contradictory. Interpretation is an

attempt to find an underlying meaning or expresaetbing that seems unclear in a clearer

% See Appendix 1 for a more thorough descriptiothefdata material and how the different texts aaeked
in the research text.

3" Historically hermeneutics has developed from aiige or method to understand ancient textsiffstance
the Bible and the old Greek texts) to a philosophynermeneutics as presented by Heidegger and Gadam
Here | regard hermeneutics as a theory on (or frafinenderstanding (Leegreid & Skorgen 2001).
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way. The phenomena that can be the focus of thedrezutic inquiry are characterized by
certain conditions. The object of the study mustdfea kind that can give meaning.
Interpreting is trying to express the meaning byanse of other and new expressions.
Therefore we must also be able to distinguish betweeaning and expression. The meaning
of the object of study must also be the meaningttier social actors. Meaning is always
meaning for someone (Taylor 1985).

As we can see, hermeneutics is highly relevantnigrresearch, as it is for all social
studies. Interpretation and understanding are itapbto any researcher in these sciences as
the data material often comprises phenomena withining, such as actions, utterances and
texts. Social studies also try to explain phenomemedded with meaning, in my case
mentoring. Interpretation and understanding areddmmental to this type of study. An
assumption in hermeneutics is that we always nieewvbrld with suppositions which decide
what we understand or do not understand. When wmaph something (text, behaviour, art)
that we do not understand, we do so in light oftwta bring to the situation (Gilje & Grimen
1993). Gadamer (1989) calls the suppositions weagbto the situation prejudices. He
contends that prejudices are necessary to unddnstabecause we have to start with some
ideas about what we are looking for. Without theenhave no direction.

Gilje and Grimen (1993) point out three differemids of prejudices. The first concerns
language and conceptions, “The researcher seesvdhie through the conceptions her
language offers. (...) These conceptions make itiplesto see something as something” (p.
148, my translation). Different researchers theeefoight have different horizons of
understanding when in another sense they are Igokinthe same thing. Another kind of
prejudice is connected to beliefs and ideas. Tldama what the researcher holds as being true
about the world, nature, society, and not leasutibthers and herself. These prejudices are
important because they decide what the researcileexperience as problems and thereby
define research problems. The last prejudice meatioby Gilje and Grimen is personal
experience which will of course differ from resdsc to researcher according to the
environment they have lived their lives in. Peopiéerpret the world in light of their
experiences which often function in the researshmihd as examples of how things are or
the way things work.

The researcher brings all these prejudices toithat®ns she is supposed to interpret to
gain understanding. There are some reminders eétheejudices. First, there is what Polanyi
(1973) calls tacit knowledge, where the resear@heot aware of the prejudices which may

then guide the interpretations unconsciously. Al lvé seen below, to ensure the credibility
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of the study the researcher needs to expose higdmes. Second, we find the holistic view,
which means that things are connected to each atheemore or less structured way. If the
prejudices of a researcher are not connected im almose way the world will presumably be
so fragmentary and chaotic that meaningful actiadhbe impossible. In my case, a socio-
cultural framework fits well with the assumptionsderlying qualitative research. Both
inherit a constructivist world view; reality is seeas complex and ever-changing and
knowledge develops through interactional proces$bgd, the prejudices are changeable
through new experiences; if this were not the ceersubjectivity between people would be
impossible. All people would be in their own worldhanges in parts of the system can affect
other parts due to the holistic view (Gilje & Grim&993).

My prejudices concerning the structure of mentorgumversations are based on the
experience that the cooperating teachers usually austrategy designed by Handal and
Lauvas (1983). This strategy has three phasesepahing conversations, teaching and post-
teaching conversations. My experience is that @aeting conversations are not seen to be
common planning. The student teachers usually fiair lessons and produce documents
showing the cooperating teacher their thoughts.s&@h#gocuments are often referred to as
planning documents and as will be seen in Chaptstudlent teachers are told to use such
documents while teaching. Both by observing these @and post-teaching conversations and
audio- or videotaping them | am supposed to see tmisvrelates to how the cooperating
teacher supports or assists the student teackading. | have some ideas about use of
language as mediated action, and the importanpesing good questions to make the student
teachers reflect both on their planning and teaghits already mentioned, these prejudices
stem from theory, but also from personal experisnge a cooperating teacher and as a
teacher in education at the university collegead Ihoth been a part of and watched many
such conversations for a long period of time befbrstarted the research. | also have
prejudices concerning student teachers and theiges of and ability to teach mathematics.
As mentioned in the introduction, | know that stadeeachers have problems handling the
interactivity that occurs when pupils discuss mathgcal problem solving with peers and
with the teacher. Research reports have even telalmout student teachers trying to avoid
interactive teaching and mentors contributing is.tfihe problem seems to be a lack of both
subject-matter knowledge and pedagogical conteotvledge (Ball 1988, 1991, Calderhead
& Robson 1991, Edwards 1998, Nilssen, Wangsmo-Gap@e Gudmundsdottir 1996).

Even if prejudices decide what we understand, pariiaeir most important role is when

they fail, when we experience that the world iswbat we expected it to be. Gadamer (2001)
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points out that the Greeks have a wonderful wordniisat leads to the failure of prejudices —
atopon.Actually it means what is not in the system of ptgjudices and therefore makes us
wonder. He further reminds us of the Platonianighétbe undertaking of philosophy starts
with wondering” (p. 148, my translation). We canpobgress by means of the prejudices we
brought with us into the research. Gadamer alsondsrus of Aristotle's belief that what we
anticipate relies on how deep the insight is. Theans thaatoponis relative because it is so
related to knowledge and experience. All this woimdeand these pauses in understanding
are obviously always open for progression and de@pderstanding.

The researcher seeking understanding runs theofiggpoing astray due to prejudices
which are not confirmed by the cases themselvesaBGadamer (1989) says:

A person trying to understand something will nosige himself from the start to relying on his own

accidental fore-meanings, ignoring as consisteantly stubbornly as possible actual meaning of tkteutetil

the latter becomes so persistently audible thateiaks through what the interpreter imagines bidoRather,

a person trying to understand a text is preparedt fo tell him something. That is why a hermenealty
trained consciousness must be, from the startjtsent® the text's alterity (p. 269).

Such receptiveness presupposes neither being habwat the case nor the extinction of

oneself. It implies adjusting one’s own fore-meggsinand prejudices to the case. It is
important for the researcher to be aware of ones bias and to give the text the possibility

of presenting itself and thus compare the textithtagainst one’s own fore-meanings. These
ideas became important to me. In the beginningd m& good enough at letting the text open
itself. | could see from my observation journalneemos that | was mostly focused on what
did not happen; the student teachers did not parf@hole-class teaching, there were no
planning documents and other written plans forfilseé week. Actually, | was surprised to see

how much Sara both was the leader of the clasditbisveek and how during the next week

she took part in the student teachers' planningd;tia@y planned for interactive teaching. This
challenged my experience and hence my prejudickadlIto find the meaning, what is this

about? Why is it that the student teachers in migystbehave differently than the ones in

other similar studies?

My next thought was that context is important. Toatext of my study is quite different
from some of the other studies mentioned above. mbst important difference is perhaps
differences in nationality and different kinds ether education programmes. In Norway the
student teachers are to be together with their @@bimg teachers in all subjects for five to six
weeks divided in two periods. One of the studiesfér to above is from England (Edwards &
Collison 1996) and the student teachers in thislystare just observing and teachitige

mathematics lessons. Perhaps they lack the setheyyneed to try new forms of teaching?
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And perhaps they have not seen other ways of tegeHibegan to understand more fully that
the support would be connected to the whole cordgkbth practice and mentoring, and that
mediated activity for this special cooperating teacconsists of more than the use of oral
language. | realised that the mentoring convemsatiid not constitute a complete unit of
meaning for me. To capture the whole meaning ligedll had to look at the whole context.
By doing so | developed thoughts about the coopwyaeacher as a model. The student
teachers had gained access to both the planninghengaching of the cooperating teacher.
This was a new surprise because there has notadbesreptive attitude to this over the last
two decades in Norway. Importance has been attahédving the student teachers teach
alone from the beginning and not connecting the torerg to the apprenticeship model
(Skagen 2000).

Thus | began to develop some ideas on possiblgaats or themes, while being well
aware of the fact that they would change during ghecess. Data analysis is an ongoing
process in qualitative research. We are constandgrising and trying to make sense of our
data through what can be called an intuitive artiative process, a dynamic and creative
process. Throughout the analysis, researchers @ttengain a deeper understanding of what
they have studied, keep track of emerging themdsantinually refine both the analysis and
the interpretations (Taylor & Bogdan 1998). As dtedy progresses, we begin to focus the
research interest, ask directive questions, chatkesearch subjects' stories and follow up on
leads and hunches. At this point in the procesetivere many new thoughts swirling in my

head, and | had to go back and forth, like the mums in a hermeneutic circle.

The hermeneutic circle

The hermeneutic circle points to the relations leetwwwhat we are going to interpret, the
prejudices, and the connection or context wheres ito be interpreted. The conception
indicates that all interpretation consists of canstmovements between wholes and parts,
between what is interpreted and the context, artvem®n what is interpreted and our
prejudices. How the part is to be interpreted setie how the whole is to be interpreted and
vice versa. How the whole phenomenon is to be pné¢ed depends on how the context is
interpreted and vice versa. If we understand threneeutic circle this way it will refer to
grounds of connection. It tells us something alleaw the interpretation of phenomena with
meanings can and must be given reasons. Thus theeheutic circle says something about
what the reasons for interpretations are like, vetraictures they entail or what they are based
on (Gilje & Grimen 1993). As Gadamer (1989) poiots
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We recall the hermeneutical rule that we must ustded the whole in terms of the detail and theideta
terms of the whole. This principle stems from antietoric, and modern hermeneutics has transférite

the art of understanding. It is a circular relasioip in both cases. The anticipation of meaning/fiich the
whole is envisaged becomes actual understandingh whe parts that are determined by the whole
themselves also determine this whole. (...) The hagnaf all the details with the whole is the critariof
correct understanding. The failure to achieve llaisnony means that understanding has failed (p.%391

The researcher is an important part of the conoeptif the hermeneutic circle, and the

dialectic process between the researcher and xhéstan important feature of hermeneutics.
Truth and understanding evolve in a process betweemterpreter and the text. They are not
something that can be studied or found from theidatwith help from rules of methods or

techniques of interpretation.

Sgndena (2002) compares her research with the stérgpen Askeladd, a character from
Norwegian fairytales. He is interested in everyghihat he comes across; he is curious and
collects things even though he does not immediakelyw what he will use them for.
Liedman (2001) has similar ideas and maintains thajain new insight one must dare to
make detours by taking into consideration things gi@ not search for in the beginning; the
roads to knowledge are detours. Both Sgndena athirlan point to a feature often connected
to the hermeneutic circle. It is often understosdgaing back and forth and many scholars
prefer to use the term spiral rather than circled@undsdottir 2001). However, the term
circle is not used to point to something closeds iised to point out that interpretation is not
a linear process. There are many parts (or detaitg)ght together to understand the whole.

To avoid the impression of the circle as somethslaged, where the meaning of the
whole is constituted from the beginning, | turn Gadamer (2000) and his concept of
concentric circles. He maintains that our expeatetiof meaning have to be changed if the
text demands this. The movement of understanditigcemtinue steadily from the whole to
the parts and back to the whole, “the task is tpaed the understood unit of meaning in
concentric circles” (p. 326, my translation). Tladlt the details fit together into a whole is
always the criterion for “correct” understandinfjtHere is no such harmony, there will be a
breakdown in understanding. | see talking abouth#reneneutic circle in terms of concentric
circles as a useful approach in connecting theonodf the hermeneutic circle to Rogoff's
(1995) notion of different planes in the analysis.

In her research on children’s development, Roglaints that there are three planes of
analysis which she refers to as the communityrpetsonal and personal planes. She claims

that “these are inseparable, mutually constitugilagnes comprising activities that can become

% This reminds us of Vygotsky’s ideas presentediénanalogy of hydrogen and oxygen, pages 40-41.
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the focus of analysis at different times, but wikie others necessarily remaining in the
background of the analysis” (p. 139). The activd dypnamic contributions from individuals,
their social partners, historical traditions andtenals, and their transformations, are
connected through the use of “activity” or “evemt$ the unit of analysis. Thus she draws
attention to the details of the unit of analysiack detail can become the focus of the analysis
with the other details in the background. But edetail cannot explain the case if not seen
together with the others as a whole. | like to khiof the notions of foreground and
background as concentric circles where the detdimnge place during the analysis. As
interpretive researchers we must be prepared &finedthe text providing us with data. We
have to understand many texts that can be puthlegéd create meaning. As we allow the
text to open up to our questions and we listenht® danswers we will be able to create
meaning. The important thing is to remember thst fof the hermeneutics conditions, to
understand the case; you have to deal with the sase(Gadamer 2000). For me, the unit of
analysis is still mediated activity as it emergasthe mentoring of mathematics, but to
understand the activities there will be context arstory in the background helping me to
develop the categories which offer the whole mean@reswell (1998) recognises the highly
interrelated set of activities of data collecti@malysis and report writing, and claims that
gualitative researchers do not always clearly kméwat stage they are in. However, there will
always be a time for intensive analysis and intgiion. This will be the theme of the next

section.
Leaving the field

Final analysis

| have shown how during my fieldwork | have beemstantly looking for patterns and
themes, noticing key words and phrases and tryngntlerstand what they mean. So by the
time | left the field | had a great number of tetasbe thoroughly analysed, as well as ideas
and thoughts on what | could be looking for in arbeunderstand. Bogdan and Biklen (2003)
explain the difference between analysis and ingtgpbion as follows:
By data analysis we mean the process of systerptsgamrching and arranging the interview trandcfipld
notes, and other materials that you accumulatenéble you to come up with findings. Data interptieta

refers to developing ideas about your findings eeldting them to the literature and to broader eons and
concepts (p. 147).

The analytical task enables you to arrive at figdinvhile the interpretive task helps you
make sense out of the findings. However, BogdanBikien admit that while it is relatively
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easy to come up with an explanation of the diffeeebetween the two tasks, it is much more
difficult to separate the two in the process ofngoqualitative research. Findings and ideas
about findings will clearly emerge together.

Taylor and Bogdan (1998) suggest that qualitatesearch is a craft while Stake (1995)
talks about the art of case study research. Thay pmthe fact that researchers develop their
own way of analysing qualitative data. There ar&gjines to follow, but never recipes or
rules. Rather than being a mechanical or techmoatess it is a process of reasoning and
thinking (Taylor & Bogdan 1998), and, | would likte add, a process of writing. You write
down your reasoning and thinking in different wédrgsm the first tentative questions written
in the field notes to the drawing of figures andléa when trying to make connections. The
aim is to reduce large amounts of data to a fem#s dimensions, codes or categories (See
for example Creswell 1998, LeCompte & Schensul 1998s & Huberman 1994, Patton
2002). This is a complex and time-consuming progessg back and forth between the data
material, ideas and theories. In Appendix 2 | expleow | performed this process by means
of analytical tools. Strauss and Corbin (1998) mkefsuch tools as “devices and techniques
used by analysts to facilitate the coding proc€gs87). Analytical tools are used to increase
sensitivity, stimulate the inductive process, ras@reness of biases and overcome analytical
barriers. Analytical tools have an individual na&uthey should be used flexibly and as
extensions of the researcher’'s own abilities. Riores and techniques should not be used in
a routine manner, but as helpful devices to opethaplata material. As a good craftsperson
each researcher must find the system that worklisftweker to understand “what is going on
here” (p. 114) or to understand what this is a ads@udmundsdottir 2004). Below | will
describe steps | took to understand how Sara da#tisher role connected to the student

teachers' processes of learning to teach mathesnatic

Figuring out what this is about

Inspired by Rogoff's (1995) three planes of anaysid Gadamer’s (2000) concentric circles
| began to think about my meaning making in terrnsteps, phases or perhaps stages. First |
had to understand what | was dealing with, whatew&sra and her student teachers involved
in? Early in the analysis | realised there was @lfism in both Sara’s talk and actions.

When | interviewed her she often answered my qoeston the student teachers by saying
“it's just like the kids” before she gave me examspll also could see a parallelism in her
talking to the student teachers about the kidshendalking about the student teachers to me.

Realising this in her talk | began to look for ede in her actions as well. Could I
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understand her interactions with the student taacimelight of how she wanted the student
teachers to interact with the pupils? Through tleeenthorough analysis, identifying recurring
words and patterns | could see that in the sameSaag believes kids learn mathematics she
also believes that student teachers learn to teaathematics; through experiences and
collaboration®® Thus | found that in both her teaching and in imentoring Sara bases her
approach on a philosophy of education as learingugh experience and collaboration. She
wants the student teachers to understand how dievd=e children learn and understand
mathematics and how teaching relates to this, la@dvay they are going to understand this is
through experiences and collaboration. This is’Sayaiding principle and long-term aim for
mentoring mathematics teaching.

Having realised this, my next step was to undedstaow Sara connects her role as a
cooperating teacher to how she believes studeohées learn to teach mathematics. If they
learn through experience and collaboration | hadirtd out more about her role in that
process. These two concepts became important fierstanding her actions and hence her
assistance. How will the mentoring be when you dweli student teachers learn through
experience and collaboration? When | became awdresdrait of Sara’s mentoring | found |
had to read more theory, and as the word experaseconstantly appearing in the material
| turned my attention to the work of Dewey (1938)His late work on the concept of
educative experience helped me to see that Sasaistance to and support of the student
teachers could be understood in terms of makin@mipces educative. Through my analysis
| could see that her main focus in discussing egpees on different levels, both in the pre-
and post-teaching conversations was to turn thdestuteachers' attention on to the kids.
“Making visible” and “helps to see” emerged as impot features of Sara’s support to make

the student teachers' experiences educative. tl gmd more clearly what it was Sara wanted

39 As will be seen in Chapter 4, Sara’s way of thiigkabout the learning of mathematics is well attLiethe
national curriculum, C-97.

4% Taylor and Bogdan (1998) emphasise how qualitategearchers should go beyond their theoretical
framework if their data tell them to do so; “Althgitu most researchers align themselves with a spihaatetical
framework, it is standard to borrow from diversanfieworks to make sense of data” (p. 148). If cotscép
your data you should not be afraid to borrow th&his time, however, the concept “borrowed” from Bgwis
acknowledged to be consistent with socio-cultunaloty. In reading the work of Dewey (1916, 193338)9l
was struck by similarities with my theoretical frawork as presented in Chapter 2. This is sustaigelRogoff
(1995) who states that “Vygotsky's and Dewey'’s tieofocus on children participating with other pkoin a
social order with a seamless involvement of indiaild in sociocultural activity” (p. 141). Wertsct908) points
out that Dewey had great influence on socio-cultistudies. Dysthe (2001) argues that socio-cultural
perspectives have roots back to Dewey and Meacherohe hand and Vygotsky and Bakhtin on the other.
Interesting to note is that in his book “Mind incsety” (1978), Vygotsky points back to Dewey; “Thisthe
position adopted by Dewey, one of pragmatism’ses@ntatives. He defines the tongue as the todleofdols,
transposing Aristotle’ definition of the human handspeech” (p. 53). According to Cole (1996), Dg\wavork
was well known among Russian educators and psygtstdo
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the student teachers to learn through their expee®g and why and how she collaborated
with them in the process; she does not believe ‘ipedagogy of telling”, nor that you can
learn from experiences alone.

| find Sara’s primary concern to be “how are thedsht teachers going to learn about kids
and mathematics so they can learn to teach matle®aiurning this issue around | could
see that the way to learn about kids and mathemagito learn through the experiences of
teaching mathematics. Thus attitudes towards legrinom experiences become an important
part of learning to teach. But these student taacheed help to see both what and how they
can learn from experiences. | find an importantdezof Sara’s role to be about inspiring and
assisting the student teachers “to teach mathesnati@a way they can learn from”. | had
finally found the meaning of what was going on,vanat this could be a case of. | had
captured Sara’s voice, and identified aspects ofnentoring. My next and last step was to
identify how Sara’s way of mentoring relates to theident teachers' development of
pedagogical content knowledge in mathematics.

In doing so | ended up with three important therties will be discussed and elaborated
on*! The heading of the themes address how I, throwsghaif theoretical concepts have
interpreted Sara’s reflections and actions. Twahefthemes are strongly connected to how
Sara deals with the mentoring in pre- and posthiegcphases throughout all six weeks. The
first theme is different. It is named “Moving tovdarshared focus of attention by focusing on
the kids”. It shows how Sara deals with the vergtfidays of the student teachers’ field
experiences. Even if | became aware of the traitseting the kids” early on, | did not
understand the importance of the activities thist fiveek before | began my final analysis. |
identify what happens the first week as a critinaldent that contributes to an understanding
of what happens the other five weeks of the colatian between Sara and the student
teachers. The theme focuses on how Sara, througjgnebel activities clarifies her vision of
how she believes kids learn mathematics and hovelaehing relates to this. | argue that due
to her collaborative way of mentoring her intentisito move the student teachers’ towards a
shared focus of attention. | build my argument uptiertsch’s (1984, 1985) use of the
concept ointersubjectivity.

The second theme, “Making the invisible visibleotigh guided planning”, mostly
includes data connected to the pre-teaching phaSara’s mentoring. The theme focuses on
how Sara, takes on a rather active part in theestiugachers’ planning sessions. Sara assists

“1 Once more | want to direct the reader's attertiioAppendix 2 for an explanation of how | arrivettaese
three themes.
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the student teachers to focus their attention enkitls and their learning. Using Collins et
al.’s (1989) concept afognitive apprenticeshipargue that Sara assists the student teachers
by making her own thinking visible. This trait o&i®&’'s mentoring made me understand why
she moved the student teachers’ attention towael&itls as argued in theme one. Moreover,
her guiding planning points towards theme thre# tes into account how she encourages
the student teachers to learn from their teaching.

The third theme, “Encouraging educative experierimegocusing on aims” is strongly
connected to the student teachers' teaching angdsteteaching conversations. The theme
focuses on how Sara encourages the student teaohevkile teaching learn about how all
kids learn and develop mathematics in various wil@eover, as with the kids, the student
teachers also perceive their experiences differemtierefore, this theme also includes data
that show how Sara deals differently with the stideachers in post-teaching conversations.
To interpret this third theme | use Dewey's (1988ncepteducative experiencegven
though I am doing an embedded analysis of some parSara’s mentoring, | cannot even
claim to have that whole story. However, as | hstvewn, | have identified details or themes
that taken together provide an account of how @&ssts the student teachers to teach
mathematics in a way that encourages educativeriexges, experiences they can learn or

develop pedagogical content knowledge from.

Have | got it right?

As | proceed through the process of doing caseyseskarch, Stake (1995) reminds me that |
must ask myself the important question “do | haveght?” (p. 107). He maintains that
“though it is true that we deal with many compleitepomena and issues for which no
consensus can be found as to what really existt wg have ethical obligations to minimise
misrepresentations and misunderstanding” (p. 10@8swell (1998) addresses the same issue
by asking “how do we know that the qualitative stisl believable, accurate and 'right'?” (p.
193), or to use Lincoln and Guba's term (1985) lsaw we secure the “thrustworthiness” (p.
290) of a study? Works focusing on how to ensugedhality of the study, and hence its
thrustworthiness, propose several verification pdaces. As pointed out by Glesne and
Peshkin (1992): “Without such tactics [verificatipnocedures], it is sometimes difficult to
know how much of what researchers see is a prazfubiir earnest but unconscious wish to
see it s0” (p. 147). The terms credibility, tramafa@lity and dependability are used to identify
verification processes consistent with the natufe amd axioms underlying qualitative
research.
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Credible findings, or how the findings match realiare more likely to be produced
through prolonged engagement, persistent observati@ngulation and member checking
(Lincoln & Guba 1985). According to Glesne and R&sl(1992) time is a major factor in the
acquisition of trustworthy data. As | have mentidnkespent a considerable amount of time
with Sara and her student teachers, being with tewmlly on a daily basis for the entire six
weeks they were together. Lincoln and Guba (198%rrto this long-term observation as
prolonged engagement. It is about spending enougd Wwith the research participants to
build trust, learn the culture and test for mismfation introduced by distortion either of the
self or of the research participants. While prokshggngagement provides scope, persistent
observation provides depth. The purpose of therlastto identify those characteristics and
elements in the situation that are salient to thdys relevant to the purpose of the study, and
of interest for the focus (Glesne & Peshkin 1998¢cbln & Guba 1985, Merriam 1998).

A third way of making the findings credible is thigh triangulation. This can be done in
different ways. The triangulation | have employessidifferent sources as well as different
methods. A multi-method approach is a significagatéire of case study research, and
presupposes that in searching for significant festwf the case, the researcher seeks out
corroborating evidence from different sources tedshght on a theme or perspective. This
helps to reinforce confidence in a statement (seénstance Denzin 1989, Lincoln & Guba
1985, Merriam 1998, Miles & Huberman 1994, Stak@5]%atton 2002). As shown above,
my triangulation procedure concerns first and fayetndifferent data sources, using
interviews, observations and different types of winent from both Sara and the student
teachers. The data sources were sorted in diffevaps as | proceeded through the research;
on four mathematical teaching periods and in pred post-teaching conversations (see
Appendix 2). Thus | “cross analysed” the data, § wfariangulating.

Another way of enhancing the credibility of thedstus to take the findings back to the
source, called member checking by Lincoln and G(@#85). This involves taking data,
analysis and interpretations back to the partidgpao they can judge the accuracy and
credibility of the account. This technique is calesed to be “the most critical technique for
establishing credibility” (p. 314). Participantsapla major role directing as well as acting in
case study research. They should be asked to egamiigh drafts of the researcher’s work
and to provide alternative language, critical obagons or interpretations (Stake 1995). |
“‘member checked” with Sara both during the fieldrkvand over the years while | have
worked on this research text. We have discusséehsadsues and she has also read drafts of

this case report. | have decided to use two wofids aised by Sara in this research text; kids
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and see. From my point of view they can not beawgad by the terms children and observing.

As mentioned above, | entered the field with prejes. Being continually aware of my
own biases, my own subjectivity, as well as comroatimg them to the reader, is my last
point in producing trustworthy interpretations (&ie & Peshkin 1992). In qualitative
research each researcher is her own best datatanllenstrument. Delamont (1992) claims
that this is only the case “as long as she [theareher] is constantly self-conscious about her
role, her interactions, and her theoretical andigogb material as it accumulates” (p. 9). It is
a waste of time trying to eliminate “investigatdfeets” (p. 8). The researcher ought to
concentrate on understanding these effects (Dela@®9®). Clarifying researcher bias from
the outset of the study is important so that tlaelee understands the researcher’s position and
any biases or assumptions that impact the inquitgrijam 1998). | have done so by
commenting on past experiences, biases, prejudicgorientations that have likely shaped
the interpretation and approach to the study. ks and Peshkin (1992), Peshkin provides
this personal account:

My subjectivity is the basis for the story thatnh @ble to tell. It is a strength on which | buildmakes me

who | am as a person and as a researcher, equipgivgth the perspectives and insights that shiplesd |

do as researcher, from the selection of topic clbevugh the emphases | make in my writing. Seen as
virtuous, subjectivity is something to capitalize rather than to exorcise (p. 104).

The term subjectivity used in this way encompaskespersonal orientations and complex
combination of values, attitudes, beliefs, intesestd needs. They derive from life history and
operate sometimes dispositionally, sometimes détgstically; and sometimes consciously,
sometimes unconsciously. What is important is beinwgre of one’s own subjectivity, and
what it both enables and disables you to see.

Employing the verification procedures mentionedapmy aim is to persuade the reader
that the findings are credible and consistent Withdata collected during these special weeks
| spent together with Sara and her student teacheen never repeat the study exactly the
way | did. Even if | follow Sara with another groopfirst-year student teachers another year
| will probably not find the same findings simplgdause humans will behave differently in
interaction with other individuals. Lincoln and Gub(1985) refer to this issue as
dependability. The question is whether the resariésconsistent with the data collected, that
the results make sense given the collected dataaingthether the findings can be repeated.
In addition to the aforementioned process of tnaagon and the description of my own
subjectivity, using the audit trail is a way of gateeing what Lincoln and Guba call

dependable data. Merriam (1998) states that “irerofdr an audit trail to take place, the
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investigator must describe in detail how data wekected, how categories were derived,
and how decisions were made throughout the inquipy”207). My descriptions in this
chapter together with Appendices 1 and 2 shouldhlerthe reader to conduct the audit trail
procedure.

The last point | will make in this section is tediss how my findings can apply to other
settings or situations. Single, qualitative casgliss are selected because the researcher
wishes to understand the particular in depth, edind out what is generally true of the many
(Merriam 1998, Stake 1995, 2005). Even when thihigésaim, the question of generalisation
often arises in discussing the single case studll kiown scholars in the area of case study
research propose different approaches to this ,isgy@oaches that reflect the assumptions
underlying qualitative inquiry. Instead of talkiadpout generalisation, both Stake (2000) and
Eisner (1991) ask the question of what can be tdeom the single case study. Patton (2002)
supports the learning issue, and adds that siragle studies often open up new territory for
further research. Yin (2003) uses the term “analgneralisation” and claims that case
studies are generalisable to theoretical propastend not to populations or universes. The
goal is to expand and generalize theories.

Bassey (2000) proposes the term “fuzzy generadisgtand explains:

In the use of the adjective 'fuzzy' the likelihaafdthere being exceptions is clearly recognisedtaisgdseems

an appropriate concept for research in areas tkeaion where human complexity is paramount. (...) A

fuzzy generalisation carries an element of unaetait reports that something has happened inppaee

and that it may also happen elsewhere. There dssilflity but no surety. There is an invitation'try it and
see if the same happens for you’ (p. 52).

Bassey then goes on to stress the importance ofrélaionship between a fuzzy
generalisation and the written report which suppatrt Even if it may be memorable, he
claims that the fuzzy generalisation on its own lile credence and needs to be read in
conjunction with the research report. The consecgi@an be that it encourages others to act
on it in their own school and circumstances. Whaemcdln and Guba (1985) talk about
possibilities of “transfer” (p. 297) from one satjito another they are pointing to the same
issue.

To ensure that the findings are transferable, taiale researchers need to give detailed
descriptions; called “thick descriptions” by Geef1873). | will elaborate more on the issue
below under the heading “writing up the study”. Bow | will point out how a rich, thick
description allows the reader to make decisiongransferability because the writer offers
detailed information about the participants andtirsgtunder study. Every case study

researcher must work hard to report all evidenadyf@Yin 2003). | report my evidence in
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two ways. First | offer the readers a possibilify‘leeing there” through both my description
of the context and my presentation of the threenébgl have found as answers to my research
guestion (chapters 4 to 7). Second, in Appendixptesent the data collected and details
about the data material. According to Bassey (20@0gat is important is that the process is
conducted in a sufficiently systematic way to eedimat the researcher can work effectively
within the ethic of thrustworthiness and the etbficespect for persons” (p. 80). In the above
section | discussed the trustworthiness of my sti#fow | discuss respect for the persons

involved.

Ethical considerations

Two basic ethical principles become important whesn perspective of research subjects is
the aim of the research; informed consent and tb&gtion of subjects from harm or risk
(Bogdan & Biklen 2003). First, informed conseneatpts to ensure that research participants
enter the research voluntarily, understand thereaifithe study and are as well informed as
possible of the purposes and activities of theanesethat will occur, and of any burdens (for
instance additional work load), dangers and olibgat that are involved. Often this will be
done by providing information from the beginningdaasking the participants to sign a form.
The formality of providing information about theopect and signing a form regarding
informed consent was addressed by me. All partitgallowed me to be with them as much
as | wanted, both in the classroom and in the niengfaconversations. They also gave me
permission to use quotes from interviews, mentocmgversations and log books in my final
report (see Appendix 4).

The second principle is less formalistic, but sprab less important, the research
participants need to be protected as much as pessdm harm or risks. As with other
aspects of performing qualitative research, ethmahsiderations are ongoing processes
throughout the study. It is necessary to estallight through informed consent, but the
second principle reminds us of bearing this in ntimelwhole way through. Stake (2000) puts
it this way: “Qualitative researchers are guestgh@ private spaces of the world. Their
manner should be good and their code of ethicst’s{ip. 447). Although I never felt that
anyone was put at risk, | did have some consideratthroughout the study that can be
discussed under the heading of ethics. My conosgarding Sara’s participation was about
time pressure. Although she knew there would berigws coming up in an already stressful
period, | sometimes felt a bit uncomfortable byiagkher to do so. The important thing for
me was to let her decide the time. That is whyvdgy first interview in the autumn, as well
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as the video interviews in the spring, were congllicafter the periods with the student
teachers were over.

| was even more concerned about the student tesachliénough | felt they were interested
and saw some signs of this, one of them even esgulagreat pleasure in having the chance to
be a participant, | had some thoughts on their dppay to say no. Although they were
willing to participate, they may have felt they didt really have the opportunity to say no.
After all, a lot had already been arranged whewy tlist met me. | tried to address this issue
by asking them now and then if | could still sthglso asked if it made any difference to their
teaching practice, after all their well-being ineithfirst practice experience was more
important than my research. The nice answer towhss, “we don't know how it would have
been if you weren't here”, as it was their firsayel also told them to talk to Sara if they
would not tell me directly. As mentioned above aothote 35, even though all five student
teachers agreed to participate, one of them didvaott to be filmed during the first period.
This changed my plan, but | do not think it affectae study in any way. Ethical concerns
about the student teachers also arouse when wriprtge study in this research text. First, as
will be seen in Chapter 4, all five have differstrengths in different subjects, a fact which is
also reflected in my data. As | pay special attentio Sara and mentoring mathematics, the
picture that is provided of each of the studentheas is probably not the most accurate one
with respect to their experiences from the practiell. Second, the illustrations | use to
exemplify Sara’s reflections and actions are chaseithe best ones with her perspective in
mind. This may also be an injustice with resped¢htostudent teachers.

The last ethical concern | would like to menti@nthe issue of anonymity. As told in
footnote 1 | use pseudonyms for Sara and the studaaohers, and | do not use the school's
real name. However, at the local level it is impliesto protect identities. For six weeks |
went to the school carrying my tape recorder orcaayera. Every employee at that school as
well as another group of student teachers (who weeested) knew that | was with Sara and
the student teachers. Even the parents in the wlass informed about my presence, first by
Sara on my arrival and later through an informatietter | sent them (Appendix 3). Even
though the kids in the class were not part of nudt | found it necessary to obtain the

parents’ permission to use quotes from the stuachers referring to the pupils.

Writing up the study

The literature on performing qualitative researals Bome recurring statements. One of them
is, as we have already seen, that analysis is goimg process starting the first day and

58



ending when you have finished the report. Anotkeihat there is no recipe, only guidelines
for important issues such as how to analyse thee alad how to report the findings. The same
can be said about writing up the study (see foraimse Merriam 1998, Patton 2002, Stake
1995, Wolcott 1990). However, as we saw from tleewsion on the thrustworthiness of the
study, some important issues must be addressedcadgestudy report must allow readers to
experience vicariously the described setting a$ agbrovide them with the opportunity to
understand the case and to judge the credibilith@fauthor’s interpretive analysis (Erickson
1986). So far in my report | have told the readewH conducted the study and what my
prejudices and theoretical stance are. | have stt®ovn how | arrived at what | will call
findings, how | found the three themes or issuesghrd as important and find necessary to
tell in order to understand what happened as anearte my research question.

In the next four chapters, Chapters 4 to 7, | pithvide information that hopefully will
allow the reader to experience the setting of nseaech study vicariously. Providing this
information is a balancing act between descripaond interpretation; both are essential in
reporting case studies (see for instance Erick€86,1Merriam 1998, Patton 2002, Stake
1995). To develop the recommended vicarious expesr for the reader, to give him or her
the sense of being there, the context or the “ghysituation” as Stake puts it (1995, p. 63),
must be well described because it is fundamentanéanings for both researchers and
readers. In Chapter 4 | describe the context aaddbearch subjects, and the processes | find
necessary to tell if the reader is to understandinuyngs. Thus, because | have chosen what
to tell, the description will not be without integpation (Erickson 1986, Patton 2002). Taken
together Chapters 4 to 7 provide the reader wightkiick description that is seen to be so
important in reporting case studies.

Building upon the work of Geertz (197%),scholars in the qualitative research area
emphasise that the provided thick descriptions rave long, detailed and commonplace
descriptions. Thick descriptions go beyond the miepsrting of what a person is doing, the
so called “thin description”, and come rather te theaning and intentions behind it. They

present the context and meanings of events thaebreant to those involved (Denzin 1989,

2 Geertz (1973) has borrowed the term “thick desicnip) from the work of Gilbert Ryle (1971a, 197 1&hd
uses it to explain what ethnography is. He clailved an ethnographic account does not rest on ttieEs
ability to capture primitive facts or episodes dmihg them home like a mask or a carving. The astoests on
the degree to which the author is able to clamfydescribe and explain what goes on in the stugiade.
Between a “thin description”, just pointing to wteaperson is doing, and the “thick description”intiag to the
meaning of what he is doing, we find the objectetifnography. Since the time when Geertz introdubed
concept virtually every book on case study reseashwell as qualitative research has passages @n th
importance of thick descriptions. However, notailthem credit the term back to Geertz (for inseaMerriam
1998 does not).
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Lincoln & Guba 2002, Stake 1985). Stake (1985)natathat “thick description” is the term
Geertz used foemicinterpretations, what meaning is attached to haipgs by participants,
“thick descriptions are not complexities objectivellescribed; they are the particular
perceptions of the actors” (p. 42). The voiceslitigs, actions and meanings of interactional
individuals are heard, and the thick descriptiotaldgshes the significance of an experience
for the persons in question (Denzin 1983, 1989).

Above we saw how Bogdan and Biklen (2003) defineel two tasks of analysis and
interpretation. In the analytic task | wanted taneoup with Sara’s meaning of the actions.
Thus my findings can be given as part of a “thigsatiption” even if Lincoln and Guba
(1985) argue that findings are not part of thecihilescription”® Denzin (1989), however,
claims that a thick description sets up and makesrpretation possible, “it creates the
conditions for thick interpretation” (p. 159). Bhitk interpretation, Denzin means in part
connecting individual cases to larger public issules Chapters 5 to 7 | examine the
interpretive task, explaining and framing my id€as findings) in relation to theory, others
work and making them understandable.

Writing up qualitative studies, and especially cstaglies will, according to Stake (1995),
fall somewhere between storytelling and what hésddle traditional research report. The
report is the publishing act of how | have moveahfrthe first curiosity manifested in the
research question through “mountains of data” (8ga& Corbin 1998, p. 7) gathered through
extensive field work to being able to tell the thstories that make up the account of Sara and
the student teachers. Taken together they make ypindings. | asked myself a lot of
guestions. How should | manage to create storigstéke into account Sara’s processes and
aims; how and why Sara acts the way she does? Howlds the voices from the student
teachers best be presented? Hence, at the saminéievas reading and analysing, | started
to produce what in the end became this text. Teat® been turned around, moved and, not
least, deleted until | arrived at the structuredsent in the next four chapters of this research
report. They deal with what happened between Sadattee student teachers. | will start by
presenting the context of the study in the nexptira

“31n 1985 Lincoln and Guba made what they callece“primitive attempt” to define what should be ithick
description, and claimed that “the questions of twdmastitutes ‘proper’ thick description is, asthiage in the
development of naturalist theory, still not complgtresolved. Clearly, not just any descriptiveadatll do, but
the criteria that separate relevant from irreleda¥criptors are still largely undefined” (p. 316).
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Chapter 4
The context of the study

As mentioned in the previous chapter the case stejyrt should allow readers to experience
vicariously the setting in which the research igied out; giving them a sense of being there.
Such a thick description (Geertz 1973) should mlevine readers with the opportunity to
understand the case and to decide if the repomelihfis are indeed reasonable (Erickson
1986). This gives the readers the possibility toidk if the findings can be transferred to
other settings (Lincoln & Guba 1985). One way ofir@dsing this is to provide information
about the context in which the inquiry is carriag.orhis includes a description of both the
physical surroundings and the activities and preegghe research subjects are engaged in.
The intention is not to attempt to achieve the isglole; reproducing the field completely.
The information provided is chosen from the focfisnquiry. In this chapter | will present
salient features of the context so that the readerunderstand my findings as answers to my
research question; how Sara's mentoring may falitfirst-year student teachers'
development of pedagogical content knowledge inheraatics. Certain features of social
action and meaning are highlighted; others aregptes less prominently or not mentioned at
all (Erickson 1986).

This chapter is not totally devoid of analysis anterpretations. | could not have
presented the content and patterns of the mentaongersations without having analysed
them. The way | present Sara and the student tesahalso based upon how they act during
these six weeks of collaboration, what they saywahdt they write. Moreover, | have chosen
guotations to illustrate the actions from a vasbam of data. | have also selected what to tell
from various types of official documents. Even wey | describe the physical environment is
through my interpretation of what the reader magdn® know from the point of view of my
research question.

The chapter has three sections. First | start witlsketch of the teacher education
programme for primary (and lower secondary schaol$®orway. A brief historical overview
emphasising the practice field and the role ofdbeperating teacher opens this first section.
Within a socio-cultural framework | find this to lmportant to understand the wider context
of the practice field today. In the second secligresent “Seaside School”, Sara and her
class. | also present what Sara thinks about mathesrteaching. The third section deals with
the mentoring. Here | present Sara as a cooperaaulper and the five student teachers she is

mentoring before | turn to features of the menwmonversations. | end the section with a
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presentation of how the student teachers in thist year of teacher education experience

teaching mathematics with Sara and her class af ¢gnaders.

The teacher education programme

More than twenty years ago Strgmnes (1983) claithatl the lack of knowledge on the
practice field of teacher education in Norway wae do the low status this part of the
education had; the voices of cooperating teacherssaft and few and far between in the
historical documents. This is the case even thahgiprovisions governing the first organised
teacher education seminars in Norway from 1826 rtsned that student teachers should
have practical teacher trainitign local schools as part of their education (Stiesn1999).
Thus we can see how teacher education for primemgads in Norway from the start was
divided into practical training and theoreticaldiks. My study examines the practice field
and below | will present Stramnes’ (1999) analg$isow the years from 1826 to 1995 can be
divided into four development periods for this pafrteacher education.

Stramnes (1999) maintains that during the firstgaeof his analysis, lasting throughout
the 19th century, "the exercise of authority andtictions" were prominent (p. 7, my
translation). The contradictions in this period niyaicame from the means and responsibility
and not so much from the aims of field experienogl atudent teachers' learning. A
contradiction also arose from the question of wlefiractice experiences or courses should
be an integrated part of the education or be takken the theoretical studies had been
completed. Even if the aim was to relate the twaspto each other, the teachers at the
seminars were often also in charge of the pradtdd; they demonstrated teaching in schools
and they supervised the student teachers' teachimmigughout the century propositions were
made to empower the actors in the practice field, according to Stremnes, the losers in
what can be called "the battle of practice” were tooperating teachers and the local
authorities, whereas the central authorities ards#@minar teachers were in charge.

The second period called "reinforcement and codabbn” (Strgmnes 1999, p. 14, my
translation) started with the Teacher Education &ct902. Sections in the Act called for the
integration between theory and practice to be oeoafd, and throughout the period many
propositions were made both on the national anddta level to improve this integration.

One example of a suggested improvement, made iB8 b9ZErling Kristvik, headmaster at

4| stated in the introductory chapter that | wamawoid the phrase "teacher training”. The Norwegierd
"gving" is used by Strgmnes (1999) and | have tased it to "training”. When | refer to Stramnesork | will
thus use this term.
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Tromsg College for Teacher education, was thatbald observe and follow the teaching of
first graders in a primary school six to eight loarweek. The teacher of this class of first
graders should use one to two hours a week tobmobdée with Kristvik and attend his
teaching of education at the college. Accordingstmmnes, this proposal would probably
have improved the practice field of teacher edocathut amongst other proposals it was
turned down for financial reasons. Stramnes suns@sirthis period, lasting to 1938, by
concluding that despite the intention of improviregdd experiences in teacher education, the
new Act from 1902 did not in fact change practice.

The third period, lasting from 1938 to 1973 is,@ding to Stramnes (1999), “a period of
professionalisation and go-getter spirit” (p. 21y translation) for the cooperating teachers
and hence the practice field of teacher educafibrs is due to three incidents that occurred
within a few years of each other. First, joint patil directives on how teacher education
colleges should use the training scloevere introduced in 1939. Until then decisions had
been made on the local level, often based on parsieas and considerations. From now on
the schools should be research fields and throoefjaboration, teachers from both parts of
teacher education should contribute to improving telations between them. The second
incident occurred the same year when the coopgrégechers professionalised their field by
establishing the "Norwegian Union for Cooperatingadhers”, which made them more
visible in the public room and gave them a betigsastunity to be heard. In the years after
World War Il the cooperating teachers were the iggcts behind many requests to the
authorities that focused on ways of improving studeachers' field experiences. Two cases
appeared to be of special interest; the centrélcaities should take the responsibility for the
training schools to secure their standard andttiskest teachers should gain experiences with
schools with classes combining more than one amgpgr Through the union, the cooperating
teachers also focused on their own need to be tstlea mentors for student teachers. This
developed throughout the 1970s and today coopgr&gachers can attend voluntary courses
or studies in "pedagogical supervising".

The third incident was a book published in 194litkeat "The Teacher Profession.
Introduction to Education" written by Erling Kriskv (1941)*° The aim of this book,

4 My translation of the Norwegian word "@vingsskola"school which were tightly connected to a teache
college, and the place where the student teaclatsheir field experiences. Throughout the histfryeacher
education it has been debated as to whether tiebsels should be the responsibility of the cendrathe local
authorities. These schools existed until the 1990s.

“® The book was first published in 1925 but accordimdristvik it was "too comprehensive to be usedaa
textbook in teachers' college” (1941, foreword, paginated, my translation). The book was re-issnetb46
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according to Kristvik, was "to pinpoint bridges fmoabstract formulas to practical work in
schools" (1941, foreword, not paginated, my trarat. According to Stramnes (1999), this
book gave the cooperating teachers and the teaah#ére teaching colleges a foundation for
collaboration and for making connections betweeeomp and practice. This was then
followed by a period where the focus in discussigeposals and inquiries was on better
conditions for the cooperating teachers and imptogeality of student teachers' field
experiences. An Act from 1954 paved the way foregxpentation in schools on all levels,
from primary schools to the teacher education geke The idea was to allow pedagogically
well substantiated experiments without changing thées and regulations in force.
Experimentation with new models of organising fielkperiences in teacher education led to
some changes; more continuous practice, obserahtpyactice and organisational meetings
between cooperating teachers and teachers of éalucat

In 1973 both the name and the status of teacheraéidn colleges were changed; from
now on they became "Pedagogical University Collegeslew framework or overall plans
for teacher education emerged every six years ig furth and last period of Stramnes'
(1999) analysis; in 1974, 1980, 1986 and 1992. musome inconsistencies and changes
from one plan to the next, Stramnes (1999) calis pieriod "wobbling walk" (p. 37, my
translation) regarding the practice field. Evemvéd have to take into account strong changes
in general society during this period Stremnesditids frequent occurrence of new plans to
be due to "strong internal academic and politieaktons and conflicts of interest” (p. 37, my
translation). With the plan from 1974 educatiorreddry and practice became one study unit
lasting for one out of the three years of studybrdader concept of what field experiences
mean emerged with this plan; experiences from e&aciould be gained not only in schools
but also in other educational environments. It ii@sher emphasised that "the practice
component should also be coordinated with the stebgnd topic studies that are also part of
the education [programme]" (NOU 1974: 58, p. 128,tmnslation). As a consequence there
should be collaboration between the teachers ofatthn, the teachers of other subjects and
the cooperating teachers. From 1980 student teadmer also mentioned as part of this

collaboration. In 1992 teacher education becameuayear study but the amount of time

and 1953, each time being both "revised" and "eapdh The last edition from 1953 also includes saskuse
in teacher education. But Kristvik (1953) emphasig&t "written and other printed sources are galgt of the
scope of what the discussions should be basedaquralll important is that learning and experienaesffield
experiences should be used, as well as childram's butside school and personal memories fromsomeh
time in primary school" (p. 373).

“"In the 1990s these colleges became part of a owrprehensive university college system. Todayheac
education is given in faculties within this systefreducation for different professions.
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allotted for educational theory and practice reredithe same — one year. Now it was
emphasised that at least 12 out of 16 to 18 wekksld experience should be in schools. The
student teachers should again have a grade iniggaahd the cooperating teachers were
given the responsibility for setting this grade. Whve saw how the cooperating teachers in
the third period were the architects behind thengka and proposals, Stramnes (1999) asserts
that the teachers of education had strong impastudtent teachers’ field experiences during
this fourth period.

This brief historical overview shows how througfffelient Acts and plans the authorities
continuously tried to establish the intention cdidieer education right from the first public
provisions on education in 1826; to create a m@talietween the theoretical and practical part
of teacher education. Recurring traits are the postriggles and cooperation problems
between the two parties, mostly concerning orgéioisal and economic issues but also
concerning which knowledge should be given promieeiBtramnes (1999) ends his analysis
with the plan from 1992. Since then two new plaagehemerged, in 1999 and 2003. At the
time | conducted the fieldwork for my study, the02(R003 academic year, the plan from
1999 was in force. With this plan the subject afietion and practice were again separated
and field experience was treated as a study urit it8 own syllabus. Through integrated
studies of education, central school subjects &sld £xperiences student teachers should
develop five areas of competence; academic, “diskdkt® social, professional ethics, and
change and development competence. Each of the three years was profiled by
overarching themes that should guide all the stbjaed all field experiences. The profile of
the first year of study was "pupil, teacher, leagnenvironment" and for the second year
"pupil, class, school". The third year was profiled "pupil, school, society". The model
below shows the obligatory subjects (including Hataktikk”) and how it is weighted in the
overall, national plan for teacher education fro84. Additionally there was an obligatory

30-hour course in drama the first yéar.

“8 See footnote 10 for an explanation on the usdisfNorwegian word. “Didaktisk” competence compsise
“ability to analyse curricula and reflect over camt and working methods and make provisions fanieg and
developmental processes for all pupils” (UFD 20831.2).

9 In the historical overview | focused on field expaces and the cooperating teachers. Other changes
throughout history have been the length of thehtemeducation programme and admission requirenfientee
studies. A recurring trait of the new plans ha® dleen that obligatory subjects in the theoretpzat of the
study have changed. Another recurring discussiarblean the relationship between the subject ofatucand
the central school subjects. Throughout the lasades of the previous century the subject of etutdias been
reduced (fewer credits) in favour of a “fagdidaktigsee the introductory chapter for a discussibthe term)
dimension in the school subjects.

65



Optional subjects

4. 30 + 30 or 60 ECTS credits
Home Economics
3 Education 15 ECTS credits, or Nature, Society and Enviroment
' ucatio Physical Education 30 ECTS credits

15 ECTS credits

30 ECTS Arts and Religion and Ethics

2. credits Crafts 30 ECTS credits
15 ECTS
credits Norwegian
or 30 ECTS credits
Music .
1 15 ECTS Mathematics

credits 30 ECTS credits

Figure 3: lllustration of the teacher education prggramme

The main objective is to educate classroom teadhasfield experiences are connected
to and integrated with all subjecfsAll study units in this teacher-education prograentius
comprise subject content, “didaktikk” and field exignce. The overall plan for teacher
education states that there should be 18 weeksldfdxperience during the first three years.
As education, as seen in Figure 3, is the onlyesitlihat runs all three years the teachers of
this subject are seen to have a special respahgitoit progression and continuity in student
teachers’ field experiences. Below | will presanits from the syllabus for field experiences
developed at the university college where | coneldichy fieldwork. This plan is based upon
the objectives in the overriding national plantioe 2002/2003 academic year and is designed
to attain the objectives in the plan.

After about two months of their teacher educatioogpamme the student teachers enter
the practice field for the first time. Thus thegrsttheir field experience with only two months
of studies. In the practice field a group of fowr five student teachers stay with one
cooperating teacher and her class three full weekse autumn, and then return to the same
site in the spring for another three weeks. Eaer peth the groups and the sites are changed.
Thus the student teachers obtain experience fréi@reit schools and cooperating teachers
and from pupils at different age levels throughdikir teacher education programme.

Traditionally the teachets at the university college have little contact withe student

%0 Above we saw how the teacher of education andtiperating teachers in a way have been in chdrge o
student teachers' field experience throughout thtotdy of teacher education. During the 1990s othéijects
became more visible. The plan from 2003 states fielat experience should be organised so studexhtrs
“encounter the practice field as an arena for stactities in the subjects. (...) [And] reflect upand expand
their ‘didaktiske’ knowledge in the subjects andoas the subjects” (UFD 2003, p. 15, my translathonl
apostrophes set by me to mark the Norwegian woskpkined in footnote 10).

>l Teachers at the university college have diffetitlats, e.g. professor, associate professor, usityecollege
teachers. As | am not talking about individualefer to them all as university college teachers.
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teachers during these periods; there are no coorgglenum sessions on campus. However,
each student-teacher group is connected to onkeofetachers at the college; a "follow-up
teacher" who is recruited from all the compulsoupjscts in the first year of study. In
footnote 50 | have already mentioned how this lm@sged recently; the teachers of education
are now not the only ones responsible for studesnthers' field experience. The "follow-up
teacher" spends time with the cooperating teacheértlae student-teacher group, at least one
whole day each period. Formally these teacherseitiier as supervisors nor as evaluators as
the cooperating teacher holds the double role aftoneand evaluator. She decides if the
student teacher should pass his or her first yeatudlent teaching. However, when in doubt
she confers with "the follow-up teacher" and otbiéicials at the university college.

For each student teaching period the local sylldlays down some requirements or
demands so that the objectives of the overall natiourriculum can be achieved. Both in the
autumn and the spring period first-year studenthees should plan, give reasons for, carry
out and assess teaching in sessions, mainly isubgcts of mathematics, Norwegian and
their aesthetics subject. In this process theysapposed to use a planning document as the
basis for mentoring (I will return to this issue@mapter 6). In the autumn period the student
teachers are also instructed to observe the papitsmunication and relationship and use log
books to reflect upon the learning environmenthia spring period they should be acquainted
with and in their log books reflect upon their ovate as teachers and the responsibility of the
classroom teacher. Throughout their four yearstudysthe student teachers must carry out
minor projects in different subject areas while emaking their student teaching sessions. In
their first year of study this project is connectednathematics.

The student teachers follow the cooperating teashell her work. In addition to the
teaching and the work with the class this also iBntollaborating with colleagues and
attending staff meetings or courses. The cooperawacher is allotted time, paid by the
university college, to mentor the student teaclhémut two hours each day. By the time this
study was conducted, the university college hiredperating teachers on an individual

basis>® One of them was Sara, the research subject ofundy.s

Sara and the context of teaching

Sara works as a teacher at Seaside primary sch@algs 1-7, the pupils are from 6-13 years

2 Now whole schools are involved through partnershiaels. Bearing my historical overview in mindsts
seen as an attempt to achieve the objective aéetinnection between theory and practice in teagthgcation
(st.meld. [white paper] no 16. 2001-2002).
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of age). The school is situated in a rural areatijpasnsisting of one family houses and is
close to both the sea and woods, both of whichoften used by all classes during their
outdoor days and other excursions. There are ds@munds near by for ball sports like
football and handball. Every morning the studeathkers meet with Sara in the staff room for
a morning cup of coffee, and they also meet soméhefother thirty teachers and staff
members here. There is a friendly atmosphere welgpivoth this group of student teachers
and another group staying with another cooperagagher. The headmaster appreciates that
teachers in her staff are cooperating with the eyg#s at the university college in various
ways. The year | conducted my fieldwork there were cooperating teachers at Seaside and
other teachers at the school were involved in bolative projects with teachers at the
university college. These projects did not inclgtiedent teachers.

Sara has been a teacher since 1990 and a coopetadicher since 1997. Before she
started her teacher education Sara worked in aekyagten one year and studied education
science at the university for one and a half yeafter she completed her teacher education
Sara continued to study at the university colledalavshe was working full time as a
teacheP> She studied pedagogical supervision and pedadayainistration, and thus Sara
is well educated in pedagogical topics. In additiomer work as a teacher and a cooperating
teacher, Sara is the team leader for grades 1&s(6glO) and thus is part of the Seaside
School administration.

In an interview Sara tells me that if she has thbpostunity she may want to study
mathematics. As a pupil she always liked doing emthtics and she received good response
to her work. Sara was awarded her teaching degfeedomathematics became a compulsory
subject in teacher education (from 1990), but is wae of her chosen subjects as part of her
education. Although, as she puts it, her hearuisibg for the subjects of mathematics and
Norwegian, she highly appreciates the opportumtipe a classroom teacher. It gives her the
chance to make connections between different subjeas and perhaps more importantly,
work with the learning environment and the inteypteetween the kids. For Sara this means
both well-being and the urge to learn. She explaimsthis way:

This here [in primary school] is where you can Isealork on getting the kids to enjoy themselves hage
them join in what we're doing - that's to say htham retain the urge to learn they hopefully hathemvthey
start school (p. 1). (...) Because | believe th&ids sense that other kids see me, speak to niay lop the

same team as other kids and also the adults Tey really have incredibly much growth in therto-have
this genuine drive — | have never experienced ankid has not had this urge to learn and to begdahings

3 The way the study was organised made this possitilere were weekend sessions and the length of the
study was stretched, using one year for the usl&lykar studies.
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and be allowed to keep doing this (p. 3). How dislgrow, how should we facilitate for kids to —uish or
— that is — what can we do in the wings, so to pédhink that's where it is (p. 2) (int010303, fp2, 3).

Sara finds great pleasure in collaborating witthlibe kids and their parents. She expresses it
like this: "After | had worked for some years | @algrew increasingly more focused on
cooperation with the kids’ homes - that's to sayirigaa holistic view. Thus | believe that |
extend my horizon all the time, when it comes teovhoany different factors are involved"
(int010303, p. 5). This can be connected to howfstus that her workload as a teacher has
grown in a short period of time. Sara is not st this is only due to changes introduced by
the authorities, for instance more compulsory titee be used on collaborating with
colleagues. She reflects: "I don't know whetherbgcause we’re getting better at our job and
see even more things we should have addressedve litheas, | have thoughts about it, | have
some visions | would like to realize — thus | bedghat we raise the demands all the time"
(int010303, p. 4).

When | conducted my fieldwork, Sara was the classher for twenty-four third graders
(8-9 years of age) in the autumn and three motkearspring. She teaches all subjects except
physical education. One of the girls has speciabtleeSara describes the kids as follows in a
booklet she has made for the student teachers:

In 3A, as in every group of kids, the maturity antérests of the kids vary. Some read well whileeos have

to spell out the words. Some can concentrate faoy fgeriods, others cannot. Some have learned additid

subtraction almost up to a hundred while otherslliigazan do it up to ten without using concretes. &ttach

importance to the development of each kid, whatYad&) working on? What do YOU think you have to do
in your work? What have YOU been learning? (infb1®, my translation, capitals in original).

In one corner of the classroom there is a "clas$eficonsisting of chairs and benches placed
in a half circle in front of a board and a flip ov@his is where the class meets for common
activities, ranging from the morning assembly te ihtroduction of new topics and the
sharing of their solutions to tasks, for exampleghematics problems. In one corner of the
room there are three computers often used by e & part of lesson work and as part of
supplementary work. In the middle of the classrdbere is a big round table surrounded by
chairs. Sara explains one of the ways she usetatiles
Often when we have done exercises in the clask @rd we are going to work some more on the tdpic,
know I'm not doing that many exercises so that givedy understand. Some of the kids catch what I'm
teaching at once while others need more time. WHatthen is tell them that if they want to worktiwime
they can come to the round table. (...) And therefadt while] some of the kids will say, now I'll go my

seat — so there is something about walking the toggkther with them until they are steady enoughvatk it
alone (mc111202, p. 7).

The kids' work areas are arranged with tables augg of five although the kids are grouped

in sixes (changed in the spring period when nevs ladived) because each of the kids
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belongs to one of four regular groups called Doradtk, Panda, Seal and Dolphin. But for
three weeks at a time one kid from each of thesepy of six makes up the environment
group. They are responsible for looking after pcattthings like setting out books, getting
milk for lunch and opening the windows to air obe tclassroom. They also make plans
together with Sara and work on the class atmosphere

Sara collaborates closely with the other teachekiwg on the same grade level. The
class teacher of the other third grade class, 8&;hes physical education in Sara's class.
There are three other teachers on the team; otiewf has the responsibility for the girl with
special needs. The two classes thus share teaghérare closely connected to each other.
They often have joint activities, both regularlyanghout the year and ad-hoc in connection
with such events as excursions and celebrations.tWwh classes usually spend their Monday
periods outdoors. As the school is situated nedin be woods and the sea opportunities
abound for learning experiences in the variousestbj Fridays the two classes are regrouped
to make four new groups consisting of six to sekiels from each class. They move around
from station to station creating artistic expressithrough drama, dancing, music and arts;
one activity each week. Every Thursday in the studeachers' first period of teaching the
two classes of third graders are grouped togethidr tive two classes of seventh graders in
what is called mixed-age groups. They worked orctgral mathematics by going from
station to station. | will return to this issue d&lwhen | present how the student teachers
experienced the teaching of mathematics.

As mentioned above, each of the student teacheesvesl a booklet from Sara in which
she welcomes them to the school and presents iemgdrtformatior* The front page has a
nice drawing of kids doing an activity togethersitlte the booklet the student teachers can
read about the aims Sara and the other teachgsnsable for the third graders are trying to
achieve. By continually working on the class enmiment and social learning they intend to
develop independent, accountable and collabor&iogy To achieve this, the kids must learn
to make choices and the role of all the adultseatstle, not only the teachers, is to help the
kids to foresee alternatives and to assess thaiceh afterwards. The kids should be
empowered, and should also set their own objectire=n working individually; usually each

of the kids has their own individual plan coverimg-week periods. The student teachers can

**|n addition to information about the class and hbey work, the booklet includes a map of the stlaoea,
a confidentiality contract to sign and a lettemfirthe headmaster. There is also information froenuhiversity
college on the criteria for evaluating student bests. As mentioned above, the student teachersuppposed to
use planning documents when they plan teachingttentooklet also provides such forms.
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readily understand what these teachers of kidshéthird grade see is a safe learning
environment: structure, limits and clear agreemehte kids are familiar with various ways
of working, such as individual work plans, co-opie& learning, outdoor school, storyline
and being in mixed-age groups.

In the booklet, the student teachers can also teaidthe teacher's role in mathematics
teaching is based on such principles as askingtignes stimulating the sense of wonder and
providing kids with opportunities to communicatetiweach other. Sara writes in the booklet
that mathematics is much more than simply writiogrd numbers where the primary focus is
on getting the answer right. There should be roomthie imagination, guessing and other
ideas so the kids can discover, see structuresrak@ connections between different areas.
The use of language is important. Below | will shbew Sara's way of thinking about and
teaching mathematics is well attuned with the idsas ideology in the mathematics syllabus
in the national curriculum, C-97 (KUF 1997).

Throughout my collaboration with Sara she talksualieaching mathematics in terms of
making arrangements for the kids' experiences. ¢émsbe exemplified through two quotes:
"How do we manage to take care of the kids who meeth more experience?" (mc111202, p.
15) and "He [a kid] is probably in a phase wherechmtinues to need experience with this"
(mcl112002, p. 4). Sara is convinced that kids leawd gradually build competence and
understanding by being involved in practical expeces, for instance through play, games,
building models or performing measuring activiti8sra's ideas here are in accordance with
the national curriculum's syllabus for mathemafpmart of C-97, KUF 1997) where we find
this expression: "Day-to-day experience, play axgkeamenting help to build mathematical
concepts and terminology” (p. 153, my translatidifje consequence is that "at the primary
stage, pupils' own experience plays a particulaniyortant role. Play figures prominently (p.
155). (...) Pupils' own activities — carrying out gtieal work and gaining concrete experience
— are of the greatest importance in studying magties (p.156)" (KUF 1997, pp. 155, 156,
my translation).

As will be seen throughout this research text, St@ngly believes that individuals learn
through collaboration with others. Even if she Basial objectives behind her emphasis on
cooperation, this is also strongly connected to ithportance she attaches to academic
learning through active participation and use ofjlsage. The quote below shows how these
thoughts have developed:

From when | started as a teacher and until nowyvkehacquired a broader perspective on being ag¢each
mean before | got my teaching degree | had thougihtsit myself as a teacher and the subject coniat,

71



the kids should learn, and | should be good asfmaming it (she laughs a bit) — | think that dgritne years

| have worked as a teacher, focus has been moeedrfre and the textbook to inside every kid — anthéo
interplay between them [the kids]. | am more andreanconvinced that there is where it [the learning]
happens (int010303, p. 5).

Sara is convinced that discussing, arguing and oimblem solving help kids in their process
of learning mathematics. In C-97 we find that thindhders should "cooperate in assessing
various possibilities and solutions, in play, garaed practical tasks" (KUF 1997, p. 160, my
translation). It also points out that this is sdmrey that needs to be learned; "They [the
pupils] should learn to cooperate in describing semblving situations and problems, to talk
about and explain their thinking, and develop aberfice in their own abilities" (KUF 1997, p.
158, my translation). This brings us to anotheit vh Sara's mathematics teaching; the kids
should find their own way of calculating and use tlievices best suited for them to
accomplish their tasks. As a consequence, the &rds allowed to develop their own
algorithms. Additionally, as emphasised in C-9% #ids should acquire training through
collaboration "in explaining their thoughts" (KUR47, p. 158, my translation). Sara finds
that "my best moments as a teacher are when | @meaal dialogue with the kids and listen to
what they think and — learn from them" (int0103p35). However, she is quick to point out
that she is not the only one who should listerhtokids and learn from them. Sara strongly
believes that the kids develop both their undestenand ways of accomplishing tasks
through experiences and cooperation with others.fBlds it important to inspire the kids to
ask each other questions about what they see, @lohark. This is in accordance with C-97
where we can read this: “The pupils construct tbein mathematical concepts. To achieve
this construction of concepts it is necessary t@leamsise conversation and reflection. (...)
The pupils may have unfinished concepts, sometithey make mistakes and show
misunderstandings. In a confident and edifying ghsuld be used as a starting point for
further learning and insight” (KUF 1997, p. 155, tngnslation).

Sara and the context of mentoring

Sara as a cooperating teacher

Sara was asked to be a cooperating teacher bydasinfaster and saw this as a way of
keeping abreast of what is going on in this fiehdl &taying alert as a teacher. Although she
saw this engagement an exciting challenge, shea fieit anxious about what she actually had
to offer the student teachers. However, througheutyears working as a cooperating teacher
Sara feels she has developed in the job. Shetguis ivay:
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In my first year as a cooperating teacher | wasthhetsame as | am now. Then everything was mucke mor
according to my premises, | think, rather thanstulent teachers’ premises — Then | thought | hadkey—

| was not that concerned about how the studentéraclearn — but ten years ago | maybe was not so
concerned about how kids learn either, | mean uigho more about what they should learn and howldco
deliver it in a good way. (...) | had more of a ttamhal teaching style. (...) But now — now | thinkam
more focused on — now | think it's best if both #itiedent teachers and the kids develop and ledrn enly

help this happen, facilitate the surrounding cdodg, so they can experience that here, here findrout
things on my own, then that's the best (int041p03&,).

Sara remembers how in mentoring the first studesther group she thought that this was
easy, things were straightforward. Now she thinks:

What is the greatest fun about this, | think, aboytrole, | think it's becoming — | don't think thashould

call it more difficult — every time, but | think ¢he's so much surfacing | might have addressefThat |

could have — that's everything you might followec-iss definitely not boring around here (int0328p8. 9-
10).

Even if Sara no longer believes she has the reelpeg the student teachers the best way of
doing things, she states clearly that she want® ttteunderstand that being a teacher is an
important and wonderful job that centres on let@agh kid flourish, as expressed on page 69.

Sara tells me that her style of both teaching amhtoring can be compared to the
constant drip of water that can form a stone owee .t She uses this metaphor to illustrate that
it is not power that forms the stone, it is theavabver time. She explains it like this:

I'm probably more the type of person who drips sgivitmes than goes hard at it at once and saysgarbe

it] — it's perhaps not so good when you don't haweh time at your disposal, no (laughs a bit) —whean't

drip every day for two years — but all the timdsita challenge to know — how hard should you ga?at
(int041103, pp. 9-10).

Sara believes that the more often you have focosetthings, discussed issues, arranged and
connected experiences, then the more the studastides (and the kids) will understand and
see in the entf As an example she mentions:
| believe that the more often | have said the wogthtions — the more often | have said the word
communication, the more often | have said the woterplay. (...) | believe that little by little it M be like
— when they think about the role of the teacher lddd' learning — maybe not now, but maybe lateittin
surface Yes, interplay. Yes, relations. Yes, pupil activit believe that they need it, the dripping. Theren
times you've heard it the better — and especififgi mange to connect it to your own experiences feeld

experiences. But | believe we can say drips. Itdbimik there is a danger of it being repeateddften to my
student teachers either (int041103, p. 4).

As mentioned above, cooperating teachers decidgéudent teachers have passed their
student teaching. Sara acknowledges that studewchdes probably look upon her as an
evaluator, but she wants and hopes that they wadlher as a resource person in their process
of learning. At the same time she wants them todmscious of and responsible for their own

%5 In Appendix 2 | show how Sara’s use of the woree™sis a recurring trait in my data material. Ira@ter 7 |
elaborate on this as part of my findings.
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learning. She finds it important to emphasise their development is important:

So | try to emphasize, heavily, | think, to therattiwvhat's most important is that you're seeing ldewveent,
not which point you're at when you finish your fiedxperience here. Rather that something has hagdpen
from when you arrived, that you've made an effort-tget something out of your field experience) And
then it might happen that | — that we assess pipbaitively someone who might have started omal; it's
probably not right to say low level — but who staruite modestly, rather than someone who caneedrat
was already a master, like, and who didn't — psbimuch effort into developing (int010303, p. 11).

Sara compares student teachers' learning with ledshing. As they are all different
people they all learn differently. They need to tiseir language, discuss, make and share
experiences and carry out tasks by trial and eBara also believes that writing is essential to
learning, and as mentioned above, writing log baskan obligatory part of student teaching.
Sara encourages the student teachers to writeaatisez log books; the student teachers
deliver their writings to her at the end of eachelvand she responds to their writings. She
does so by making comments and asking questionseridéng upon the student teachers'
writings she suggests things they should read andects their experiences to theory. Such
interactivity with the cooperating teacher is nantioned as an obligatory part in the plans.
But because there are five student teachers irgithep, Sara thinks of the log book as a
device where she can have closer contact with eathem, and get to know them better.
This opens for individual mentoring. She explains:

Even if we, both the student teachers and I, wonliut a group in such a position — everybody caadtive

and all that, there'll be some who hold more baghkte often. And then — the log book becomes suth a

arena where they can also appear clearly, at tiraasd then we can use what they're writing abotihésir

log as input to the whole group when giving thendgnce. Needless to say, they also need to thiskigh

ok, too. But often the log books give me — jusitragch input as the student teachers give me in #h&arning
conversations (int010303, p. 12).

Sara's experience is that student teachers oftehitfidifficult to use the log book in a
meaningful way. She wants to avoid falling into trep where their writing is something they
do for her sake. She says:

That's to say they don't feel it's — the log bothé&re to show that | [the student teacher] hasteried, and
that I'm showing that I'm doing something here, thaty should also see it as a useful tool. Theeeits
always difficult to know how much | should requindaen it comes to what the log book should be. Some

times the student teacher has written minutes atffand then slowly but surely we have put someemo
content into it, a bit more reflection upon it 0aD303, p. 12).

Over the years that she has worked as a coopetatuieer Sara has become aware of how it
can be useful to suggest themes for the studecdhées writings, often different themes for
each of them. The following is often heard in meinip conversations; "You can write more
about this in your log book" (mc111102, p. 4), the log book you [one of the student
teachers] can reflect upon how you could have dgesl the station further, perhaps another
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use of the numbers?” (mcl112002, p. 8). Sara fimddifficult to separate the different
processes she and the student teachers are engaged explains:
| have thought much about this. Where is the disfishing line between mentoring and planning, priega
their instruction and writing their log book, whéegive a response to the log book, when is it memgp—
when the students have started a discussion amght mithdraw, almost, and merely sit and listeperhaps
that's the best mentoring they have? So | choogkin& that mentoring is — | think that mentorirgythe

processes you initiate — that make things movéaeir tminds, that cause them to think and refldwt they
try out things and such. (...) What's important is pnocesses that occur (int010303, p. 16).

Sara finds it to be part of her job to stimulate #tudent teachers' curiosity in literature
and theory on teaching, and not least their cugiosto what lies behind what they are doing
as teachers. She further sees it as her job todtetfent teachers understand the connection
between theory and practice, to see connectionseleet what they are engaged in at the
university college and what they experience beiitg ver and the class. She puts it like this:
"I really think that my role is not at all to shdlvem that practice is completely different from
theory. My role is to tie practice and theory tdget That's also the role of the teachers at the
university college” (int032803, p. 2). From hermtadf view, not only the student teachers but
all involved parties could have gained from mordlatmration between all parts of the
teacher education. Sara has become aware of thosigih the experience of being a
participant in a project involving the teachersNirwegian at the university college. She
explains how as a cooperating teacher she "gainsght into what they [the student
teachers] had been working on in their theorestadlies. (...) And not least the seminars we
had where we worked together — that gave me mucte rmonfidence when it comes to
feeling that we're pulling in the same directiond d think this is particularly important when

we have so much — when we have so many thingsvier't(int032803, p. 3).

The five student teachers

In my research | focus on Sara and want to brimgzbee out; how she both thinks about and
performs her mentoring of first-year student teasffeBut within the framework of socio-
cultural theory it is of course impossible to urelend her thoughts and actions without
presenting the five student teachers. As alreadytioreed, Eric, Eli, lan, Ina and Irene spent
six weeks with Sara and her class of third gradinsng the first year of their teacher
education programme.

Eric®’ was 21 years old when he first stepped into this b& Seaside School. Before he

*% And then it is part of my study to see how thia be of educative value for student teachers’ amraknt of
pedagogical content knowledge in mathematics.
" Two of the student teachers have worked as teatiedore they started their formal education. lehelosen
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attended teacher education he worked one yeateaxlaer, mostly teaching third and seventh
graders’® In the mentoring conversations Eric often connédssexperiences from this year
of teaching to what they do in Sara's class. leay interview Sara describes Eric "as being
on his toes" both in the classroom and in mentodogversations. She further talks about
Eric as a natural talent in his contact with théskiand as an example she says that his name
was the first one the kids learned. Eric is, ackomydo Sara, eager to learn and at the same
time understands that there is a lot to learn. €hais be understood from the expectations he
places on the field experience; he wants to unaledsivhy things are done and connect what
he experiences to theory. Eric is the one who istmeorried about whether they know
enough to plan their teaching; he often says thades not know what the kids can do and
often asks Sara questions directly related to this.

The other student teacher with experience is onthefgirls, Eli, who is 22 years old.
Before she started her teacher education Eli sluderman at the university and worked one
year as a teacher. She taught Norwegian as a s&ugehge for children in grades 1-7. Sara
finds that Eli very clearly shows that she has erpee with kids. Sara remembers how in
their very first meeting Eli expressed that shekémbforward to, and was excited to get the
chance to lead the whole class. She took the clggdl®f making an overall plan for the
English lessons. Sara found Eli to be an activégyeant who made worthwhile contributions
to the discussions. She even experienced Eli tthé@®ne who propelled the discussions by
asking directly, "Is that so? No, | don't beliehatts true” (int010303, p. 28).

lan is 20 years old and before he began to talahéeaducation he studied sports science
at the university for one year. With no teachingenence he entered teacher education more
by chance as he was not quite sure what occuplé@hould pursue. Although lan managed
to have good contact with the kids, Sara rememtuengelling her the first time they met that
he just wanted to walk around in the class for r@ogeof time to get a feel for what it was all
about. He also stated that he needed experienasading for the kids. Even if lan is a bit
reserved, Sara finds him to be “very spot on” co@sng he is a first-year student teacher.
She found lan to be a thoughtful, inquisitive youngn and, not least, he was the one who
asked many practical questions; have we thoughitahs and that and so on. In a way, Sara
found him to be the one who "kept everybody's timgkn order and stated what we thought

just there and then. He summed up and maintainethoead" (int010303, p. 28).

pseudonyms that start with E for the experiencediesit teachers, and names that start with | for the
inexperienced student teachers. In the same mamikiuse names on the pupils that starts with P.
%8 Due to lack of teachers in some areas in Norwagestts are hired as teachers for one year at a time
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Ina is 20 years of age with no experience fromheer Sara describes her as a girl who
in the mentoring conversations made some thouglubutributions and "was spot on",
especially in the spring period. In the classrobowever, Sara found her to be more focused
on herself than the kids and she liked to haveptils' attention. Sara thinks that Ina must
have the opportunity to be in that role for a whileung and inexperienced with teaching as
she is. One of Ina's expectations for her studsahing is that she hopes to learn more about
observation. She believes it will be a great cingié="with as little experience as | have, or
rather with no experience" (Ibin111102). Anothee @f Ina's expectation is that she first and
foremost wants to be more inspired to become dé&rac

Just like Ina, Irene, 22 years of age, appeardxt tmore concerned about herself than the
kids when she first arrived. Irene came to Saradeang if she had made the right choice of
careers, expressing that she felt insecure anddwike to share responsibility with someone
during her first days of teaching, and admittingttbhe would have preferred to have had her
student teaching in grades 8 to 10. However, slks dee this as an opportunity to experience
working with younger kids. Sara finds that Irenallye has idealistic thoughts about how
things should be done in the school; especiallyitheas on how to work with subjects like
Norwegian and religion and ethics.

From this brief presentation of the student teaxlvee can see that they are five very
different persons, when it comes to teaching egpeg, roles in the group and expectations
for their field experience. All five are in theiagy twenties; two of them with one year of
experience from teaching while the other three havteially just finished 12-13 years as
pupils in the Norwegian school system. As a groa@$s impressed by the way they interact
and collaborate, and as seen above, through tisemiegion of the student teachers Sara has
observed how they take on different roles. lan saylse interview that Eli and Eric with their
experience were a strength for all of them. Asaugrthey had decided to help each other and
he found the others to be pleasant and suppotioth, in the class and in planning sessions.
He adds "it's the same with Sara really" (intia2)p.Both Eric and lan point out that they felt
safe and confident with Sara; in the classroominduthe mentoring conversations and in
other settings. They were, for example, togethdn Wwer at parent meetings in the evenings.
They found it easy to ask her questions and tofaskractical help, and they knew that if
they needed help they would get it. Eli liked theywhey could choose their own pace: "our
pace and what we have wanted to master — in a Wwayhas allowed us to decide this
ourselves. Then you will see the light while yoe an the way. (...) It's difficult to explain,

but when you are allowed to decide your own packerwyou determine your own
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development yourself, then you see the light asproageed” (intel, pp. 4-5).

The mentoring conversations

Although | could see Sara and the student teadafiscsissing and sharing information both
during teaching in the classroom and during breakke staff room, most of the interactions
and dialogues occurred during the scheduled mewgtaonversations. With few exceptions
there were conversations at the end of each dayMondays also in the morning. The
conversations lasted from one to two and a half$idepending on the end of the school day
and if there were staff meetings, either for Sdome or also with the student teachers in
attendance. The conversations never lasted lohgerfour o'clock. From my point of view
there was a friendly and humorous atmosphere bet@eea and the student teachers. The
meetings for conversations were situated in a lijglebloured room furnished with a
rectangular table surrounded by six chairs. | glaty audio recorder on the table while the
video recorder was in the same corner where | sat.

In this landscape, at the end of each day, Saralendtudent teachers met and talked
about what had happened that special day and wegt should do the next day and the
following days. Thus the content of the mentorirgeersations entailed both planning for
and discussions on the performed teaching. Thewasedivided between all the subjects and
lessons that were undertaken or were to be underidlk to put it another way, the processes
| will refer to regarding teaching mathematics wenailar for processes in teaching other
subjects as well, for example a project called "sgaper” in Norwegian in the autumn
period. Even if the student teachers did not hangliEh as an obligatory subject in their
teacher education programme they wanted to teashstiibject as well. Additionally, there
were discussions on topics that the student teadlagged, for instance "play and learning”,
and Sara sometimes informed them as response &tiange for example on how she has
worked on the social aspect of the learning enwiremt. Sometimes Sara initiated
discussions, for instance by asking how kids leSire also engaged the student teachers in a
discussion about "the role of the teacher". Soretlveere many topics and many things to
discuss during these meetings. Sara describes ivdy:

| really am continuously (pause) being made awat@efact that there's very much to be dealt &iththe

time. That's to say many things happening all ateohere's much happening, a lot of things in @rtsh
period of time — so it's all about how can you nggna what's the best way of using the time (p. (L7).You

really can't sit for hours - and at the same tihexd's so much you should have discussed (p. 20p@503,
pp. 17, 20).

Even if each conversation entailed pre- and pasiHi@g conversations, meaning
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mentoring before and after teaching the variougestsy Sara approached the two differently.
The pre-teaching conversations were generally lalmmiation starting with brainstorming and
then plans were refined over several days. Thenpignwent back and forth between the
student teachers working alone at home and retymith their ideas for discussion with Sara
and the rest of the group. Then the plans coultised. The pre-conversations had a loose
structure when it came to who was talking whersolfne of the student teachers held a low
profile one day, Sara let it go and explains i¢ltkis:

Because | think — these conversation sessionsoairgense and there are so many of them too, tmahdt

really certain that | should demand that everybslguld be equally as attentive all the time, arhink

perhaps that | — with such a large group too — $lmenmight not manage this — but it's rather mdee that |

see and register that some seem to disconnect ¢hezasand if this repeats itself, then — or | khabout

how during the next session | might — get them ected again — two or three years ago | was mucke mor
like I've got to have them all connected all thedi | think I'm a bit more relaxed about this namq50503,

p. 7).
Thus Sara finds that she can allow some silencen fsome of them during these
conversations without feeling it as a strain. Rgteach moments should be regarded as an
opportunity to think. She believes that this is trdy way to activate all student teachers,
saying:

People must be allowed to think. | think that's tmdy way to get everyone to join in. Because if dea't

give everyone the time to think, then it'll be thagho have thought about it before — those who liameght

already who'll say something. Same as when yougaslstions in a class, and you let those who have

answers answer first without giving the othersdhance to think. So I'm not afraid to let peopl@kHor a

little while. But | also know that | might persohabe one of those who might be too fast — at mgpwn. So

| try to keep an eye on myself so | let them hawe ttme to think — but | don't know [whether | seed]
(int050503, p. 1).

Sara tells me that she is keenly aware that sbapable of dominating the conversations, and
if she is to succeed in the way she wants, beisgcaessful resource person in the student
teachers' process of learning, she has to give tmenand space. The way Sara collaborates
with the student teachers through planning sessiengsart of my findings and will be
elaborated on in Chapter 6.

The post-teaching conversations followed anothéepa As will be seen below, in their
teaching of mathematics the student teachers leaklidis working at stations (also a primary
form of teaching in the other subjects). Thusladl student teachers were teaching at the same
time and none of them saw what was happening abathe other stations. Because of this,
Sara dealt with each of them in turn in the poatiéng conversations, or it may be more
accurate to say that she dealt with one of théosgat a time because sometimes two of the
student teachers shared the teaching at the satenstWhen everybody had shared their
experiences, different kinds of discussion emedgel to their experiences with the kids (in
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the classrooniy: for example, the discussion referred to abovey Ho kids learn? The way
Sara reflects upon and deals with the student ézachxperiences from teaching the kids is
elaborated on in Chapter 7.

Experiences in teaching of mathematics in Sara's class

As | followed Sara and the student teachers almosty day for six weeks | had access to all
their experiences with mathematics. In the faliqubt observed Sara teaching mathematics in
the class circle sitting together with the studachers, also observing. | heard Sara talk
about the importance of connecting mathematicstb@rosubjects and the kids' everyday
experiences. | watched as she showed the studsstietes how the kids had drawn patterns
for embroidery, a task they had started beforesthdent teachers arrived and fulfilled while
they were in attendance. Mathematics in everydaywas prevalent during the mornings
where there were regularly scheduled talks on tlae dand weather, which were
systematically reported, as a basis for makingssizg (sometimes done using the English
language). This was a task that both Sara andulerst teachers performed depending on the
situation. | could even witness how in planninggasses Sara tried to persuade the student
teachers to let mathematics be part of the Norwegiaject "Newspaper" and to let it be part
of the outdoor day on Mondays. However, as shendidget an immediate response she did
not follow up on this.

In the weeks during the autumn | walked around ofisg the kids and the student
teachers while they had their classes with mixesl-ggpups on Thursdays; as mentioned
above the third graders then were in groups witlteséh graders. The responsibility for the
stations was divided among the teachers on thédams. Sara's station focused on the use of
tangram, a Chinese puzzle consisting of seven itz she used to promote understanding
of how certain geometrical shapes consist of offi@pes. As each of the student teachers
followed one group of kids around, all of them exgeced how Sara interacted with them
and how they collaborated on the tasks. Actualigytalso had the opportunity to see the
other third grade teachers as well. On the othatiosis the kids played different sorts of
games, role played a shop, worked with differentkiof measuring and practised origami,
Japanese paper folding, that are intended to deueddh creativity and understanding of
geometry. The student teachers did not take aweadtile in planning and teaching these

days. Sara introduced them to the learning aim&doh station, and asked them to observe

%9 refer to the classroom even if this could alsaméeing in the schoolyard, in the school-kitcheinahe
hall.
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which possibilities there were for the kids to leafhe student teachers' experiences were
discussed in mentoring conversations.

| made all the experiences and observations refdoeabove during the three autumn
weeks in between the student teachers' own teadfingathematics (and as mentioned, also
other subject matters). In the spring session tihdesit teachers did not experience teaching
of mathematics beyond their own. Through my analydiave divided the student teachers’
own teaching into four teaching periods, two in thgumn session and two in the spring.
Each of the periods lasted for several days. Bdlomill give a short summary of these
periods; how they occurred, the mathematical cdraed Sara's role. | will end the section by

outlining common traits of the student teacheeivéng of mathematics.

The student teachers' teaching of mathematics

The first period of mathematics teaching startsvngy first day of the student teachers' field
experiences. Sara is the one who has decided Whahathematics topic is to be, the place
value system. She has also designed the activiirethe first two days, and the student
teachers have no other responsibilities than terwbshow Sara interacts with her class and
how the kids interact with each other. Both daysaSmnd the kids start by participating in
activities with dice in the class circle. Then thds, in pairs, play two dice games connected
to the place value system; one game each day.hiigeday, each of the student teachers sits
down with a small group of kids. They were askedSaya the day before if they wanted to
help the kids to develop their understanding ofrytag to the tens. Each of the student
teachers planned this session on their own. | deetified what happened these first three
days to be part of what | refer to as findings wraaswer to my research question; how Sara
facilitates the student teachers' development oflagegical content knowledge in
mathematics. Thus episodes both from the class@minfrom the mentoring conversations
these first days will be elaborated on in Chapter 5

Period two of the mathematics teaching occurrethénsecond autumn week. Eric, Irene
and Ina started to plan mathematics while Eli aandl dtarted to plan the Norwegian topic
"Newspaper". Sara proposed this and said: "No twoeld finish the thinking, but some of
you start and then we structure and think togettiem we do it [the teaching] and assess,
would that be fine?" (mcwull11802, p. 2). The studeachers agreed and Sara encouraged
them to think about what they had noticed aboukitie the week before and how they would
like them to work. She can give them some ideastfitat she wants them to discuss what

they can do.
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The next day the three student teachers submiteditleas to the whole group, including
Sara, and all six agreed that they should make dtaéons for the kids, where the overall
objective was to develop the pupils' understandmigthe place value system through
collaborative activities. The mathematical actastiat four of the stations were based on
suggestions from the three student teachers. Atstewton the kids should find ways of
counting a number of stones and then divide thamtimree parts. At the other two stations
they were to play games, a board game using twe ac a well known dice game called
Yatzy. The content of the fourth station concerpedtting digits in their right positions in
numbers. At the fifth station the student teach&d some ideas about measuring by using
weights. When they discussed this they found thatcontent was not in accordance with the
mathematical topic of the other four stations, phece value system. Sara proposed an idea
about a magic square puzzle; a three-times-thraaregvhere the sum should be the same
both vertically and horizontally by putting the niobens from 1-9 in their correct positions.
This became the activity of the last station. Thelent teachers undertook the more detailed
planning of one station each. They did the teachimghe classroom, teaching the same
content, or perhaps it is more appropriate to kmding the same activity five times the next
day.

The third period of mathematics teaching occurthenspring session. The mathematical
topic for this teaching period comes from a sudggaesfrom the student teachers. As
mentioned above, they should carry out a minor erattical project during their student
teaching sessions. When they meet with Sara tothkspring session (in all subjects) each
of the student teachers presents tasks they hapanad for the kids. The core of their project
is that the student teachers will explore what kida do within the area of numbers and
addition and subtraction. Sara's first respongbas they should remember to focus loow
the kids solve the tasks, not only whether or hetcan solve them. Turning to the content
of the different tasks, Sara questions what thegtw@ see or learn from the kids while they
are doing them. The student teachers give someematiical answers, for example if the kids
connect the word fifteen to the number 15 and sdeey know that 52 is more than 25. Sara
points out that without being aware of it they nago register the kids' ability to read. lan
says he has given thought to that point in theutdqptroblems he has made. Sara emphasises
that by being aware of the challenge of reading @are help the kids, and when it comes to
writing, we have to “interpret everything in a vésgnign manner” (mc032003, p. 3). When

they present the different tasks they have maaestident teachers ask questions like:
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Can they [the kids] add 150 + 767 (p. 1).

Maybe a bit difficult that one? (p. 4)

Numbers up to a thousand, | don't know? (p. 4)

We want to have some more textual problems butlfineant to ask what they [the kids] have done befp.
6).

(mc032003, pp. 1,4,6).

Sara answers the questions and informs the sttel@ctiers about what the pupils have been
up to in class since the end of their first sesgioNovember. But she also reminds them that
what the kids have done in class and what they leareed are two different things and that
there are still differences between them. Theydietd divide the kids into two groups; half
of them doing mathematics and half undertaking irgpdctivities together with one of the
student teachers (as part of a project in Norw@gilmus four of the student teachers are with
thirteen (fourteen) kids in the classroom. This sk possible to observe the kids more
thoroughly; not only with an eye to ascertaininghéy manage to solve the tasks they are
given, but also how they do the tasks.

In the last mentoring conversation before the kdsto carry out the tasks, lan adds that
they should number the tasks because he has nfade.a&Surprised, Sara asks "can we make
a copy of it so we can all have a look?" (mc032403). lan explains how he has tried to
capture what they have been discussing earliaddtition to marking if the kids manage the
different tasks, he has made a column where ttdestueachers can write down if and how
they have helped the pupils. Another column isvioiting down what arithmetic strategies
the kids use. lan stresses that he made the fortiesowill not forget what they have
observed, but he is unsure if he and the otherestuttachers will manage to use it. Sara
follows up by saying:

All these forms are intended as tools in your situa we don't use forms so that we can force ille lnto
forms, but we use forms to help us record whathirgktis important and create order in what we olEseso

there's nothing that says we shouldn't note dovait Aere and there if we see there are other things
should also be included (mc032403, p. 5).

The student teachers decide to use the form, anecéssary they can revise it. They find it
difficult to estimate how much time the kids wiked to work through the booklet they have
made for them. Sara proposes that they start wigimd then find out as they go along. She
points out how there are always improvisationaleatpin teaching; you often do not know
how things are going to turn out. The third dayyttveork on this the student teachers
encounter a problem as some of the kids have Bdighe tasks and need additional work.
Sara asks if the student teachers have noticednab@ompleted the work; "Will that be kids

with good understanding?" The answer is yes, amd &mtinues: "That probably means they
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need some challenges now?" (mc032603, p. 4). Hid teaching period lasted for three
days with mentoring conversations in between whdestments were discussed.

When they started the third period of teaching maitics the student teachers' intention
was to find out what each kid could do with numb&ased upon their findings the intention
in the fourth teaching period was to make actisitibat could address each kid's individual
needs. It did not turn out quite the way they p&hibecause the student teachers found it
difficult to summarise their observations of hove tids solved the tasks. Sara found it wise
to not dwell on this too much, in part because sh& that the student teachers needed to
carry on but also because she was confused aboublben this project. She was afraid that
the project might take "a totally different diremti than what might have been intended"
(int052503, p. 13) and that she probably would Yuide them more than guide them"
(int040303, p. 6). She finds that it must be "iddoéy frustrating for the student teachers if
we as mentors set some demands, and then the ieathiee college present other demands"
(int052503, p. 17). As this was meant to be parth&ir mathematical project Sara was
convinced that they would be supervi¥dy the teachers of mathematics when they got back
to the university college.

The fourth period of mathematics teaching starth wibrainstorming phase. Eli and Irene
talk about how the kids should be doing activitiesc proposes that the kids probably should
work in small groups. They all agree, but throughbe discussion it is apparent that they are
unsure as to how to best organise this; should thake homogenous groups based upon
what the kids need to do more work on (or as Samaldvhave put it, need more experiences
of)? Even if they find it difficult to summarisedin observations from the previous teaching
period the student teachers have observed grdatatites among the kids. Sara has also
praised them for having made rather accurate oagsens of how some of the kids both do
and think about mathematics.

Building upon the student teachers' above-mentigmepgosals, Sara suggests that each of
them could prepare for one activity, making fivatsmns. The kids should work in the groups
they are used to. This will be a challenge for tleenteachers, and Sara explains how this will
affect their role:

[It's] the challenge of the adult who follows theogp - the role of inserting questions or formurgti

guestions so that everybody has a challenge oarhisr level even if this is not a homogenous gro(p)
Perhaps we manage, it really depends on how wethpisnl think (silence). What do you think? (mc883.

| use the word supervise because my definitionmehtoring is connected to field experience, see the
introductory chapter, page 6.

84



pp. 3-4).

Thus the role of the student teachers should bed&pt the activity to each kid. In Sara's
opinion adaptive teaching should not only be algpuing each kid different textbooks and

different tasks. In an interview she explains Hevughts as follows: "Adapted teaching —
successful adapted teaching, | really think thizhen the kids can work together regardless
their skills and in spite of this experience thia¢yt are challenged at the place they are”
(int052503, p. 19).

With a smile lan expressed how this would be difficBut the student teachers wanted to
try because none of them feel comfortable makingdgenous groups. They were not sure if
their observations were accurate enough. Thisaieiti a discussion on and a search for
possible content and activities at the stationstiigytime the student teachers are ready for
more detailed planning they have agreed with Saranooverall aim; through collaboration in
play activities each kid should develop their ustinding of calculating. Furthermore they
have agreed that some of the activities shouldutdoors. In his log book for this day lan
wrote:

Is it possible to prepare a maths plan where tiseegual learning for all? | feel this is an indted difficult

guestion to answer. | say this because much ofl@aming that occurs is almost impossible for us to

ascertain when observing. Much more happens ibithia of an eight-year old than we can see andyaeal

| think. But we must of course assume that learmiogurs, so we must base our thinking on that when

prepare plans for all the 27 pupils. | think it Mdk difficult to achieve an equal amount of leagnior all,

perhaps it's even impossible. But | hope and beltbat we can prepare a plan that will challeng Itioe
strong and the weak pupils. Where everybody caa pat and do some of the work. | think that shdaéd
the main aim when we plan this. | hope we will iddeao manage this plan with outdoor maths and sath

stations, because | think this will be fun for thepils, and thus a success because they are hawing
(Ibia032803).

The way this topic was organised turned out diffdgethan Sara expected when she left
the planning. Originally there were five statiomsid the student teachers were to talk and
work with five to six kids at a time. When the stndl teachers came back with their ideas
after further planning they had decided to divide tlass into three groups which were to
rotate between three stations on three succeeciyg #Vhen Sara encouraged them to give
each kid challenges she thought one of the studanhers would be involved with five to six
kids taking part in one activity. The way it turnedt there were eight or nine kids taking part
in several activities at each station. Sara didasétthe student teachers why it turned out like
this but in an interview she explains it as follomisen they had completed the teaching of the
first group:

When they returned and organized it this way, kt@oas a signal that they wanted to be two and two
together — to feel sort of confident together (p. o basically | kept this idea in mind, that éuéd have
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been — that it could have been arranged differefitly now | think that they gained some experiences
suggesting that this is the way it is (p. 7) (iri8@3, pp. 7, 8).

Eli and Eric shared the responsibility for oneistawith two activities, making waffles and
measuring lengths. Irene and Ina have togetheapeddor three activities in the schoolyard;
tossing rings, working with a magic square puzzné skipping rope. lan was responsible for
one station alone. The kids with him were to plagi@e game, guess the amount of some
objects and bowl using bottles. The student teachsked Sara if she could follow the group
with the new boy. The student teachers did not kihaw well and they could see how he
needed some extra help, to which Sara agreed|dstiseaching period was carried out in the
class on three successive days with mentoring ceatrens in between.

I will end this section, and the chapter, by outighnfive common traits of the way the
student teachers planned and performed their fedogs of mathematics teaching. First,
there was no teaching of the whole class. The Wiel® divided into groups of various seizes.
They rotated between a number of stations or paisése they undertook various activities or
tasks. As a consequence, the second trait is tmatteéaching was planned both as
collaborative and individual processes by the studeachers. Through collaboration with
Sara they discussed and agreed upon overall ainteddessons and how they could arrange
the various stations. The final, detailed plann@ighe activities at each station was done
either individually or in pairs by the student teaxrs depending upon the number of stations.
This means that each of the student teachers wgsyed in all the teaching of mathematics
they were responsible for as a group in Sara's.clas

The third common trait is that due to the activogsed teaching the student teachers never
used textbooks in their teaching. Sara has tolthttiet the third grade teachers at Seaside
School have decided to teach without using oneispdextbook. There were textbooks
available for the kids, and Sara told the studeathers that if they preferred to use them they
could do so. They chose not to, but sometimes ttie ksed textbooks as one of several
choices for additional work. Other choices could glaying mathematics games on the
computer, working with their embroidery, readingaok or playing dice games. These could
be used, for instance, when waiting between amssitor waiting for the next station to be
free or at the end of the day when the kids hatHed the obligatory work in all their
subjects. Sara showed the student teachers wheredhild find teaching guides but they did
not ask for them until the planning of the lastitopvhen they needed some ideas for
activities. Some of the student teachers had tutoeextbooks and teachers guides at the
university college in the planning they did beftiney met Sara to discuss the third teaching
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period.

The fourth trait of the student teachers' teachenthat the mathematical content of the
lessons dealt with different aspects of numbermesof the activities or games required that
the kids were focused on calculation. Others foduserecognising ones and tens in the place
value system. The fifth and last trait is that lbefand after their work with activities on the
stations all the kids were gathered in the classleci Before their work they were given
information, mostly of a practical nature concegimow they were divided into groups,
where they should start and what they should beaged) in. Afterwards the kids were
encouraged to talk about what they had learnedylgmts they had encountered or nice
experiences they wanted to share with the wholesclahe student teachers shared the
responsibility for leading these sessions.

In summarising the student teachers' experienciteaching of mathematics | find that
they became acquainted with and performed actbdised, interactive and constructivist
teaching approaches as is emphasised in the nlatimeculum, C-97. This is in accordance
with the overall plan for the subject in the teackducation programme; "The mathematics
subject in teacher education reflects the same wakthe subject found in the syllabus in
force for primary school" (KUF 1999, p. 112, myrtséation). It is further stated that student
teachers' competence in mathematics teaching shoeuid accordance with the governing
curriculum for the Norwegian school. As mentionedthe introductory chapter national
documents emphasise the necessity of making a cbhondetween the "the subject content,
the education's pedagogical-“didaktiske” conterd #Hre practice field” (Tveitereid 1997, p.
9, my translation ). However, both personal expe@eand research (Sundlie 2001) have
shown me that not all student teachers and coopgra¢achers practise such teaching
approaches. In Chapter 3 | mentioned that | hadoredo believe that Sara’s teaching of
mathematics was in accordance with C-97. | was hotyever, certain that the student
teachers would perform such teaching. Furthermareentioned this as one of the issues that
astonished me. Another one was how Sara took dnaua@ctive role in the student teachers’
planning processes. Through my final analysis fined that these two issues are interrelated.
Sara finds that her role is to inspire and ashiststudent teachers to teach mathematics in a
way they can learn from. The next three chaptets, B, deal with the three themes | have
found to be the answer to my research question; $ar&’'s way of mentoring facilitates the
student teachers’ development of pedagogical cokRteowledge in mathematics. Each of the

three themes serves as the basis for one chapter.
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Chapter 5
Moving towards shared focus of attention
by focusing on the kids

A century ago Dewey (1904) feared that the immediat of acquiring skills and techniques
would come before the long-term goal of good workefap in student teaching. His solution
was to call for the "Laboratory School" to ensufett student teachers encountered
progressive rather than traditional pedagogy. Héhéu emphasised the need to observe
practice, not to “accumulate a store of methodsvhich he [the student teacher] also may
teach successfully. (...) [But rather] to see hovetea and child react upon each other — how
mind answers to mind” (p. 155). This chapter dedth how Sara struggles with questions
similar to Dewey’s as she ponders how best to sttardent teachers’ field experiences.
Similar to Dewey, Sara fears that if student teeglséart teaching on their own immediately
they will be what she refers to as “technical teash teachers who just deliver the subject
matter. As she sees it, this will make the teathemost important person in the classroom.
Sara, however, wants the student teachers to uaddrieaching as the interplay between the
teacher and all the different kids. She wants thelent teachers to be aware of and
understand how each kid understands and develoffematics in his or her own way, and
recognise how this affects their teaching.

The story in this chapter shows that Sara decidestdrt the very first days of the
collaboration with lan, Ina, Irene, Eli and Eric legting them see her teach. As we shall see,
seeing Sara teach is closely connected to gettoge do the kids. In addition to seeing her
teach, Sara designs other opportunities for theestiteachers to develop their understanding
of the kids’ learning. By putting different piece$ data together this story is created to
illustrate how Sara reflects upon and deals withitig the student teachers’ attention towards
the kids during the first days of their field exigeices. Into this story, or illustrations, | will
insert interpretative comments to help the readakerconnections between the details that
are being reported and the more abstract argunmetltprovide through use of theory
(Erickson 1986). The comments are important becauen if, as | argued in Chapter 3, p. 36,
there are multiple ways of interpreting and thimgkisbout different actions, it is the way |
have interpreted the data that makes my choickenfiry understandable.

As mentioned in Chapter 3, | will interpret andadiss each theme in chapters 5, 6 and 7
in two ways. First | interpret Sara’s reflectionsdaactions under the heading “How can the
story be understood?” To understand and interpistfirst story | build upon the concept of
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intersubjectivity arguing that Sara’s intention is to ensure tiet and the student teachers
have a shared focus of attention for their furtbeltaboration. Scholars within the socio-
cultural tradition point to intersubjectivity as anportant underlying notion of interactional
learning situations, such as mentoring (de Haarl 2R0goff 1990, Tharp & Gallimore 1988,
Wertsch 1984, 1985). | will especially draw upon ¥eh’s (1984, 1985) work on the
connection between intersubjectivity and the cohoéshared situation definition. Second,
under the heading “What could be the educativeevédu the student teachers?” | use theory
and research results within the field to discusw [8ara’s actions can facilitate or have
significance for the student teachers' developn#npedagogical content knowledge in

mathematics.

Mowing towards shared focus of attention; the story

This story consists of two sections and is creteshow how Sara deals with the first days of
the student teachers’ field experiences. The 8gsition of the story, Sara’s reflection on
focusing on the kids, provides her reasons fordwions and how she has arrived at the
approach she takes. In the second section | exignipgliv Sara’s reasoning is put into action
through her mentoring of Eli, Eric, Ina, lan andrle. This account is told as it unfolds over
three succeeding days. | argue that Sara movestutent teachers attention towards the kids

by engaging the student teachers in a number witéet and discussions.

Sara’s reflections on focusing on the kids.

Sara talks respectfully about her responsibilitypaoperating teacher for first-year student
teachers. She finds their first encounter with bo#ntoring and field experiences to be very
important, and maintains that cooperating teachleosild be “(q13' humble about their job”
(int010303, p. 20) and be aware of how they “build their [the student teachers']
understanding of field experiences and mentorigptrirom scratch”(int010303, p. 19).
Although Sara has worked as a cooperating teadnea humber of years, she admits that
every time she starts with new groups of studeathers she has a sense of uncertainty,
especially with first-year student teachers. Shadeosa lot about where they should start.
As the quote below shows, some questions worry her:

(92) Always when I'm starting with a new studesadher group, and especially when it's first-ydatdent

teachers, | wonder a lot about — how do | startaWdo | start with? What's most important right rioig it
most important that they get to stand up theretaadh a lot of classes, what they themselves fiaglschool

®1(g1) means “quote number 1”. All quotes in eacthefchapters 5 to 7 are numbered like this.
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is, and feel confident in the classroom — and tpedually discover things there? (p. 7) Is it monportant
to discuss the technical things a little more? €it,ias maybe | think | believe, is it importaatfind out if
we have solid basis, like, right from scratch thast what's most important to begin with? | don'ow. Or is
it important to use a little time at the start &t them to see the kids and think a little deeferpBut it can
also be different from student teacher to studeather (p. 26). When you have first-year studemthers
there are quite a few things they need to knowtrighm scratch. Things that just have to be dong. d®
they have to do these things right from the statam they come later? You never really know faegyp.
25). (int010303, pp. 7,25,26)

Even if Sara knows that some of the student teachez eager to start whole class
teaching on their own immediately, she is not conoed that they should do so. She believes
this because previous student-teacher groups bé&vder that being with her and the class is
so different from what they remember as pupils, ritethods are different and the kids are
more engaged as participaftdhis way Sara has become aware that

(g3) the student teachers come with an image ofstt®ol in their head, and maybe they all have very

different images, and then | talk from my image, wiyrld in a way. | think it is important that thege me
[teach] so they get some understanding of it [taalaghool] (int010303, p. 17).

Because of all these different images of what schnd hence teaching is Sara finds that the
student teachers should see her teach to understandhe believes kids learn and how that
affects how she teaches or works with her clags &@es not believe it would be sufficient to
tell the student teachers how she reflects aroendeaching, and she explains it like this:
(g4) | have experienced with parents, I'm talkinghtem at parent-teacher meetings and tell therntabe
day-to-day life at school and how | work, and | fest the parents are not getting it — they doahage to
see what it's really like, not before | say to thegness what, now we're going to do various a@iwit

together, the kids, you and me — so that | thirdets something that they [the student teachess)] aded to
see (int010303, p. 17).

So while Sara expresses confusion and uncertagnty what is the right way to start student

teaching, she is more convinced about the impoetaricseeing her teach as expressed in
quote (g3) and (g4). Sara stresses that seeintgheln does not mean the student teachers
should feel they have to act like her. She teldsrtithat by seeing her teach “(g5) you can see
what the kids are used to, that does not mean gwe to copy, there's no guarantee that that's

right for you” (obsj111102, p. 3). Sara admits thla¢ may be a role model, but the aim is not

%2 sara builds upon her experiences gained from fogreups of student teachers. In my data materfiaid
that Ina and lan are astonished by how differehbsktis from what they remember as kids. Ina writelser log
book the very first day that she found it intenegtto see how Sara comes close to the kids whilteeden the
class circle. From her own school days Ina remesber teacher in front with the kids seated atrtdesks
(Ibin111102). In the interview lan points out hdvetschool has changed since he was a pupil (mti). What
is most interesting to note is how Eli does not pare with her own schooling, but from the year wioeked as
a teacher for small groups of kids (told in Chagierin the classrooms she attended “there wereléls&s and
the blackboard and the teacher up there in frantél p. 1). Being with Sara, Eli experiences “Hthvey [the
kids] learn when you just cooperate with them, standing in front of them and instructing them. fTha
difference there, that | got — it was like bingbbpened my eyes, | think a lot” (intel, p. 1).
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to force the student teachers into a certain shyle,

(g6) they can see my way of doing things, and they meet another cooperating teacher and thepean
another way of doing things, and then they cantisaein one situation | do things this way, andiother
situation | also do things differently. But | fei€s important, that the student teachers showdd abserve
and be present and not always be in the role otdheher. Because the teacher role is so new éwn,th
maybe they would prefer to just be — have focushemselves, and not see the interplay. But if @y sit
and observe, then they see (int010303, pp. 17-18).

Through these quotes (g4), (g5) and (g6) we carneeeSara believes that to understand her
philosophy of teaching the student teachers shbeldengaged in activities and have the
opportunity to observe and thus see. She wants thesee and experience the interplay as
expressed in the sixth quote. So instead of stpttrteach immediately the way they believe
school and hence teaching is Sara wonders ifnitage important that student teachers should
come close to small groups of kids, and she jestifier thoughts like this:

(g7) | believe that when you are a student teaohare a new teacher — if it is me and the clad®en it's

easy to see the class as almost equal to the suldgier — the subject matter is one thing anccthss is one

thing — and then you deal with things [the teachimih that in mind — in that way you automaticafbll

into the role of, more like instructing or givingvay, | believe. But if you first, if first you gonaongst the

kids and notice each kid and see how much eachdsdo give — and then you get to know more ancemor

of the kids, then it doesn't matter that thereraagy of them like, because then you have, like frmnknow
that here there are a lot of kids that will be pigyon the same team as me (int041103, p®312).

This is connected to Sara’s belief about what-fresdr student teaching should focus on:

(g8) I've tried to think like now during the firgear it's important that they get in — as muchhef basic
ideas as possible and not have so much focus amsthees, but more on the learning environment amalt w
the basic values and views on humanity are. Sthiallmeans: how do kids learn? (int050503, p. 12).

As we have seen, throughout her work as a coopgratacher Sara has gained
experiences that lead her to question and reflpoh what would be the best way to start
student teachers' field experiences. Nonethelssseen in the eighth quote, she is convinced
that throughout their first year of field experiescstudent teachers should be aware of and
pay attention to the learning environment and haas kearn. Furthermore, we have seen
above that Sara is convinced that student teactensld be engaged in activities and come
close to the kids to understand this. This is coteteto her aim that first-year student
teachers should most of all focus on “basic valaed views on humanity”, especially
connected to how kids learn (g8). We have also,seehe first quote how Sara finds that the

way student teachers conceive field experiences raedtoring from the beginning is

% In Chapter 4, page 71 we saw how Sara remembkigttait from her own teaching during the firsaye of
her career. She was to be good at imparting subjatter. Down through the years her focus has mdneed
her and the textbook to the kids and the interpletyveen them. That is why some of the questionsarorher.
If she changed, might not also the student teadiemsge?
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important. Hence, before the student teachers ttairt own teaching, Sara decides to spend
some time on letting them be aware of all the déffe kids and their learning. This is the
important part of teaching. In the next sectionll ilustrate how Sara arranges opportunities

for the student teachers to experience this.

Sara’s way of focusing on the kids

The first day: Sara arranges activities to experience interaction in teaching

The very first day of their student teaching, thedent teachers have no other responsibilities
than to observe how Sara teaches, or interacti, veit class. In the mathematics lesson she
starts as usual by gathering the kids in the ctiisse®® The student teachers are seated
among the kids observing Sara doing some taskshegeith them. Sara focuses on “ones
and tens” by asking questions like “how many chatbearsBamsemun)sdo you want,
that many or that many?” simultaneously pointinghatnumbers written on the board, 21 and
12. The kids laugh and one of them is asked to andde points to 21 saying “because that's
the most”. This goes on for a while, with Sara agkdifferent kids and using different
numbers. Some of the kids explain their answer¢heir own, others are asked to do so by
Sara. In the second task Sara asks the kids toulss to show her different amounts like 62
and 26, still focusing on the difference betweeasoand tens. In the third exercise Sara rolls
a pair of dice. Her first roll gives her two onexdashe asks her kids what numbers she can
write. The kids laugh and say "eleven" almost staméously. Sara’s next roll gives her 6 and
2. One of the boys says that she can make 62 arftY@6've got it” is the smiling response
from Sara. The boy continues by saying that 6keslarger number and 26 the smaller. Sara
asks if he can explain why this is so and he pdmtbe tens; six tens are more than two tens
(obsj111102, pp. 10-11).

Throughout this sequence Sara displays what slis tiom be important in mathematics
teaching; the kids should explain their answersshrate their thinking with each other. While

some of them manage to do this in the same flothey answer, others are encouraged by

® | have chosen to relate the episodes | find sicanit in the order that they unfold. This is impmrttbecause,
as will be seen, the episodes build upon each .othewever, throughout the three days there wereroth
discussions and other lessons between them.

% As mentioned in Chapter 4, throughout the six wseektheir field experiences the student teachesew
mainly responsible for the teaching of mathematgsept for the first three days. Therefore, eveisafa
maintains that they should see her teach, theydidee Sara’s mathematics lessons in class deeiggeriod
of time. The way she interacts with the class &p $ere occurred the two first days. However, astiomed in
Chapter 4, the student teachers saw her teach maties in a class with kids of different ages omrBdays in
the autumn period. They also saw her teach lessoother subjects the first week and some lessompgxs of
lessons in between their own teaching the othervigeeks.
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Sara to express their thoughts. Bearing C-97 irdpwe learnt in Chapter 4 that Sara strongly
believes kids learn by sharing their thoughts tghooollaboration. Sara explains it like this to
the student teachers: “(q9) The kids who learn besthe ones who explain to others — who
don't just give the answer but explain how theythmeking” (mcwul111202, p. 13).

The next activity Sara arranges for the kids t@dd for the student teachers to observe is
a new dice game, the dice game of one hundredwiinger is the one who gets closest to a
hundred without going over. Throwing one die tha@skcould choose to make it, for instance,
60 or 6. The three tasks referred to above have bBedntroduction to this game. Sara asks
the kids to work in pairs. They should start bydiag the rules and figure out what they are
going to do. The kids find their partner, go toitlseats and start playing. While they play the
game, Sara asks the student teachers to walk grolmsérve and talk with the kids. She
makes a few suggestions about what they might foayu$rom observing the reasoning each
of the kids applies to how they collaborate by,ifstance, giving each other advice.

In the mentoring conference at the end of the dwy student teachers share their
experiences from their first day with Sara and ¢tlass of third graders. | have shown an
example of how Sara interacts with the kids durtimg mathematics lesson, but there have
been other lessons with other subjects as well. dé¥ew in answering an open question on
how they have experienced the day, lan immediategntions difficulties during the
mathematics lesson when he observed the kids gl dice game. He was very unsure
whether he should intervene when he saw the kiofgy wegrong solutions and how he should
help them when they asked him for assistance. Sava that what lan called “wrong
solutions” was the kids making their own algorithrbat she did not believe that she could
“(q10) tell them [the student teachers] thingshseytwill know that is how it is - but [instead]
let them see” (int010303, p. 7). So based on e&pee her response is:

(q11) We'll see later, later we'll look a littleoskr at some of this, because there were some algarithms

there - you could see a system for how they catewad you can see a very big difference in the scage
of them understand numbers (mc111102, p. 1).

In addition to preparing for interpreting the kidfjorithms, Sara decides to let the student
teachers observe the kids play another dice gamenéixt day. The first day the student
teachers walked around here and there in the aladsSara was open to different types of
focus in the observations. This time she asks e&c¢he student teachers to concentrate on
one group of kids (in Chapter 4 we first saw theg kids are seated in groups) to examine
more thoroughly how each of them does the mathemativolved in the game. Sara thus

draws attention to the importance of observing kidsle they are working on acquiring
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information about how they work and how they thifik.

The second day: Sara arranges activities to experience how kids think

In the next mentoring conference Sara experier@ghe student teachers have something to
say about how the kids did the mathematics. Thie tihe kids were to throw two dice and
make the smallest and biggest numbers possibleebéiey added the two numbers. When
they reported what they saw by observing the kidsgl this task, the student teachers

especially focused on the question of “ones angl'téihey stated such things as:

Dialogue £.

(ud)na: | tried to get her to understand: Yedigwd | add a one up on there now? And there viths i
understanding of what the one means. (...) | trieddbher to understand that it was the tens
place.

(...)

(u2)Eric: There were some who were completely seawhen there was a 0 or when there was nothing.
When it said 36+3 — then there was just the thnelné ones place, then they filled up the tens
place.

(...)

(u3)lrene:  Some understand numbers as singlesdigiit then they come to the numbers higher than th
and then they don't know what they're doing attat + many of them don't know where they're
to put the carry-over numbers. They didn't undexsthe point of it, | think.

(--))
(ud)Eli: They wondered why they couldn't write ih3he tens place — and first | tried to draw.

(mc111202, p. 2).

The student teachers, apparently finding this ta beatter of misunderstanding, continued to
focus on how they tried to get the children to ustind by telling and drawing for them, here
exemplified by a quote from Eli: “(q12) It's a nattof what you make out of it when you
explain to them — what you use as a teaching todlexplain ones, tens and hundreds, that
you like show how many there are and — draw fomtloe show them” (mc121102, p. 4). In
this sequence the student teachers do most oalkiag. Sara listens and supports them by
saying “mm” or “yes”. This is a recurrent trait 8&ra’s mentoring approach. She often leans
back and lets the student teachers talk. By listeshe apparently obtains information that
enables her to decide on further action. Whentidesit teachers have talked for a while Sara
either summarises or asks questions to draw tttemteon to important issues.

This time Sara draws attention to an observatienteds made; the kids did not pick up

concrete objects as tools as they would normallyHen they are not able to find the stim.

% This is a recurring trait that | will elaborate pwre in Chapter 7.

67 All dialogues are numbered in each of the chapeis 7. Utterances in the dialogues are numberen);
means that this is “utterance number one”.

® Later in this chapter | point to the fact thatistinteresting to note that none of the studenthees
commented on how most of the kids actually managdiuhd the right sum even if they did not know "arle to
put the tens”. Sara did not comment on that eithirinterpretation of this episode is that Saravknehy the
kids did not pick up concrete objects; using thmim strategies for finding sums they probably dad need
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Thus she draws attention to an important deviceklvban help the kids in their mathematical
thinking. The student teachers were too focusedheir own telling and drawing. After a
discussion about using concrete objects, Ina dags ghe could have shown the kids by
sorting the cubes. Sara comments by saying “(q&8) they [the kids] could have sorted them
[the cubes]” (mc111202, p. 5). Thus she moves @berfrom teacher activity to pupil
activity. Following up on this theme, Sara telle s$tudent teachers about learning by using
different senses. When she talks Sara consequesdly the word "experience" where the
student teachers before used the word "explain‘teOnore she draws attention to pupil
activity instead of teacher activity without sayibhgxplicitly.

Sara follows up by telling the student teachersualibfferences in the class without
mentioning names: some of the kids still use tfiegers to count small numbers while others
can do multiplication with two-digit numbers. Shates that their challenge ahead is to reach
every child in the class, give them opportunitiesidarn, and she explains this by saying
“(gq14) walk the path together with them until thean walk it alone” (mc111202, p. 7). Thus
she emphasises that each kid learns differentlyreedls to be treated differently. They are
not only a part of a group. Sara thinks it is impot that the student teachers see each kid as
a resource and states:

(g15) I want the student teachers to come clos®mae of the kids — that they really see the kitlke; they

don't see the class as an entity. Like the clas®isa group, it is in fact many persons, there raemy

individuals. And they have to remember they [thiskiare individuals, and that the kids are the uesmthat
plays — plays a large part in this here. That tiaye to get close to the kids — | think that's viemgortant —

so that they’ll see that it is in fact not us —loas the teacher that is the most important petsene
(int010303, p. 7).

Thus we can see that Sara is aware of how studanhérs often are too concerned about
themselves to be able to see the kids. When Sgexierces that these student teachers, just
like others before them, focus on themselves aadrarst concerned with what the kids can
not do, she turns their focus to what they canSih@ accomplishes this by turning the student
teachers' attention to the interpretation of wihat called ‘smart ways of calculating’ from the
first day. We have already seen above that Saiaviesl student teachers have to see and
experience in order to understand what she tedisith
Sara draws the student teachers’ attention tordifteways of finding sums by giving

them copies of the way two of the kids, Peter aaoh Rdded when they played the first dice

game as mentioned on page 94. The illustrationngneze is from the discussion on how Pam

them. However, apparently she uses the concretzisbas a tool to focus on the kids’ own activitgtead of
the student teachers’ telling and drawing. Unfaatety this episode was never discussed with Sara.
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solved the problem of adding 170 + 32.

Figure 4: Pam’s way of adding 170 + 32

Sara asks if the student teachers can explain lamwHs been thinking. The student teachers

seem to be eager to both understand and explaaubecthey interrupt each other all the time.

This brief extract exemplifies this:

Dialogue 2:
(ud)na:

(u2)lan;
(uld)Ina:
(ud)Irene:
(uS)Ina:
(u6)Eric:
(u?n)lan;

First easy, so it's possible to find dw#tt2+2+2,and then it had become 20+20+20=60, zamd t
she took 60+30=90

/[(indistinct on the tape)

and then she got — and she's got — likeghe has like - the second tens

a hah

and then she started on the ones

that's 90

but does she call it 507

(mcl111202, p. 9)

This goes on for a while. Sara does not say angthmtil she asks: “Does she have a carry
over?” (mc111202, p. 9) and the following dialodalkes place.

Dialogue 3:
(ud)lan;
(u2)Sara:
(u3)Eric:
(ud)Sara:
(u5)Eric:
(u6)Sara:
(u7)Eric:
(u8)Sara:
(u9)lan:
(ul0)Sara:

Yeah

How many?

She actually has, but really

Really, she has a carry over for eaghdagnwards, does she?
She's written how many she has every.time

Yeah

It's neat to do it like that.

Yeah

But they have -

It's not before right here at the éradl $he gets it wrong.
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(ull)Eric:  Yeah

(ul2)lan: But she hasn't like understood placeevallike only adds the tens and adds the onestaamd t
adds the hundreds, the total sum.

(ul3)Eric:  Yeah, she's tried something else hese f

(uld)sara: mm

(ulB)Eric:  Or — no, maybe she's written it fiestd then she's counted with that, and then wrétear?

(ul6)Sara:  You know something? | don't know.

(mc111202, p. 9).

Referring to the last utterance (ul6) in this djake, Sara says that unfortunately she did not
observe the girl so she does not know the ordermich she did this. In the last dialogue we
can see how Eric (u5 and u7) finds this to be gor@piate way of calculating while lan
(ul2) apparently questions if it is appropriatatl the ones, tens and hundreds each on their
own. Sara and the student teachers continue toiegamow Pam has found a way of using
carry-over numbers. They are used as a remindem dimough the process and Sara
summarises by showing how this girl is on her waynderstanding something about both a
carry over and vertical algorithms.

Although Pam is not using the “official grown-uptgarithm she is able to add 170+32
almost correctly by using her own strategy. Actyadls mentioned in footnote 68 on page 95,
in finding sums in the two dice games most of ths kmanaged to get the right answers (or
very close) although they did not use the formgbathm. Even if one of the boys wrote
20040 for two hundred and forty, he was well awntaeg it was less than his classmate's 300.
He just did not know how to write it down, or it pnhe more exact to say that he wrote it
down in his own way. However, none of the studeathers ever mentioned that. They were
all too focused on the fact that the kids did net¢ the “right algorithm” by carrying to the
tens. By inviting the student teachers to interpnet two kids’ solutions, Sara opened their
eyes to other ways of calculating.

After some more experiences later on, Eric expeegidiike this: “(q16) That a kid of eight
can sit down and calculate in a way | don't unéetand still get it right, know what |
mean? that's just — (laughs a little). That's sg#éng, to say the leasfinter, p. 5).Eli points
out the same thing. She states that she has albedy/ed that the important thing about
mathematics was “(ql7) that it's supposed to belikes that, and just like that, and just like
that, so it's not really like that at all. You justve to try to find your own method for it and
she [Sara] helps them [the kids] to find it” (intpl 2). Actually, as seen in Chapter 4 this is
an important part of the national curriculum, C-8% children should be allowed to use their

own algorithms on their way to understanding treeelvalue system.
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The third day: Experiences with teaching the kids

As seen throughout the episodes told so far Satahenstudent teachers have been involved
with kids' understanding of the place value systbanth in the classroom and in the mentoring
conversations. At the end of the second day S&edabe student teachers if they would like
to have their first teaching experience so theyddteshen up carry-over numbers’ and thus
develop the kids’ understanding of the issue ofytag the tens. Ina says she feels uncertain
because she does not know the kids. The respoose Sara is: “(q18) Maybe this is the
chance to get connected. (...) To see who has guotditwho hasn't. See what they [the kids]
can do” (mcwulll202, p. 14). Eric supports the idkatarting their teaching with a small
group of kids, and so on the third day all fivedstnt teachers taught a group of four to five
kids eact’

We have already seen several times how Sara adgotte need to get close to the kids,
and we have seen how she has arranged possihititids so while she was in charge of the
teaching. In the quote below she argues that studanhers also should teach small groups
of kids before they lead a whole class:

(g19) | think about this, that | think that it'spertant that — that they don't — that we don't oo teaching a

whole class instead of having small groups, that y@e each kid. Because I'm afraid that if theyehao

much focus on teaching a whole class, a class-sm'tlass has no soul. Right — yeah, but theoe'®thing

about this that first they need to see that thezar@any kids here, and not until we have relattonsach of
these kids — then | think we can be really goodaking with a class (int041103, p. 12).

In sharing their experiences from teaching the k&ra deals with one student teacher at a
time. This is, as mentioned in Chapter 4, a rengrtiait in post-teaching conversations. The
topics of the conversations were not the samejtaniéarly depended upon which issues each
student teacher raised. The tasks they talked alsngd from focusing on themselves as
teachers feeling that they had chaotic conditionsvere losing control to focusing on the
kids, either considering their difficulties in unde&anding what the kids told them or being
afraid of hurting someone’s feelings. All the stutdeachers brought cubes with them to use
as concrete objects but throughout the conversatitmecomes clear that they have done
things differently. Only Eric started out by sayihg was satisfied with how the lesson

progressed. He was not sure how to use the cubles pat them aside. Instead he discussed

% ran into some difficulties regarding my intemtiof observing in the classroom. The kids alwaysked at
different stations in the mathematics lessons anthy focus was on Sara, | never decided what wbealthe
best way to observe. Should | follow her aroundlwuld | stay with one group? | walked around, lngkmore
on the whole situation than focusing on one groa@ whole way through the lessons. Thus | have no
observational data showing exactly how each ofsthdent teachers dealt with their teaching. Howelvhave
recorded some small episodes and written notes ifngrobservations.
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with the kids what a carry-over number could be whdt it could be called. Using a story he
remembered from his year working as a teacher éfrgaged the kids by telling them about
“the smart guy”® Sara observed this and encouraged Eric to telbther student teachers
about it.

The other student teachers revealed a degree eftaimty. Through her comments and
guestions Sara managed to convert the experieadascome more positive. She did this in
different ways. Eli was praised for having dealtllwath a girl who tried to express her
thoughts. When Sara asked Irene, who felt the rdass was in chaos, if she believed that
this was also what the kids experienced Irene daddhthat she did not think so. Sara told her
that she could not see the chaos and it seemédhasactivity with cubes went well. lan was
also told by Sara that she could not see the lossrdrol he reported. Sara added that

(920) it was the kids who experienced and movedtioes and changed and could see how will thisvtoer?

posed questions more than you — | could not sediomewhen | was there that you said we do like thi
we do like that but — you didn't say that, you asgaestions (mc111302, p. 4).

Ina was praised for letting the kids make their gwoblems when she ran out of ideas. Thus,
through her comments Sara once again draws attetttithe kids. Moreover, she also gives
all the student teachers feedback that converts bael feelings into something positive
without losing sight of kids and mathematics. Seaforces what has been focused on the
days before; the kids should express their thoughtsy should be activated in the use of
cubes and Ina used the kids as resources whendhetcknow what to do. Through Sara’s
comments we understand that she has observed leostutlent teachers opened up for the
kids more than they did the day before. This timeytdid not tell Sara that they tried to
explain by telling and drawing.

When Sara asks if they believe that some of the ladrned something Eli says that she
does not believe her group learned the carry-ouarler. lan, the one who started the focus
on mathematics by revealing his uncertainty tret fiay reflects on this as follows:

(g21)Yes, no, | think the lesson today was more fikding out what the kids know. (...) Because Indid

feel | had enough knowledge to plan for somethhreytcould learn from, | didn't know where they were

but anyway, | learned what the kids could do — unfd out that actually they knew how to calculate
(mc111302, p. 12).

Sara’s comment on this is: “(g22) Yes, you gotttelimore insight into what each kid was

thinking and where you can start” (mc111302, p. £2) even if lan felt hdid not manage to

0 The point of the story is this: “The smart guyietcarry-over number, always wants to escape andawe
to make sure he does not manage to get away. @itim on the top of the tens is the same as puttingin
prison. | did not observe this. Eric told abouhithe mentoring conference.
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teach in a way through which the kids could ledacknowledged that he himself learned
from the experience. This is reinforced by Saraaasimportant part of having field
experiences!

Sara summarises the session by giving the studachérs a great deal of credit for
having raised different themes, like kids’ use ariguage and use of concrete objects. She
also reminds them of the fact that already, aftdy three days, they have gained quite a few
experiences of the differences in kids' understamdrhus she points out how important this
is. She ends the session by thanking them forealagson in the classroom; “(q23) There was
a lot of learning for me, there was a lot of leagnfor the kids, and | believe there was a lot of
learning for you as well” (mc111302, p. 15). Shelsathat her experience was that none of
the kids ‘checked out’; they listened and were &atlion the task even if the student teachers
felt they had difficulties. She explains this byisa “(q24) maybe you put too big demands
on yourself this time” (mc111302, p. 15). And instkubtle way she tells them that she does
not expect more from them so early in their fieldko

How can the story be understood?

| started the story about the first days of thdatmration between Sara and the student
teachers by pointing out how Sara talks respegtitiout her job as a cooperating teacher.
She finds that the way student teachers first emeouboth mentoring and teaching
experiences will probably colour how they look upbeir field experiencethrough the rest

of their teacher education programme. We saw haa Sauggled — and probably still does —
to decide what would be the best way to start stutaching. She fears that letting them start
the way student teachers usually want to proballlyr@nforce their predetermined images
of school and teaching. Sara’s experience is that snages focus on the teacher as the most
important person in the classroom. Through Saefleations we learnt that her actions are
based upon experiences with former groups of studachers. However, as we have seen the
story unfolds, Sara recognises that also some esfetlstudent teachers are more concerned
with themselves as teachers than with the kideasérs. Sara wants the student teachers to
understand an interactive, constructivist way atkeng where the kids and their learning are
the centre of focus. Thus a recurring trait in $hagy is that Sara constantly turns the student
teachers' attention towards the kids in differeaysv First, she does so by designing activities

so the student teachers can experience and sedaVeseen how she starts the first two

" This issue will be elaborated on more deeply iajidér 7.
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mathematics lessons by using an interactive tegcform in the class circle before she
arranges collaboration between the kids by lettivegn play dice games. She further invites
the student teachers to interpret two of the whgskids find the sum in the dice game. These
activities are meant to let the student teachetk brperience and see how differently kids
think and how the kids learn through collaboratignsharing their thinking with each other.
Second, Sara consequently turns the student tesacttntion to the kids' activities rather
than the teacher's activities when they share thathing experiences. She does so mainly by
reframing utterances and giving feedback, pointogwhat the student teachers did well in
relation to kids and mathematics.

Within a socio-cultural framework of teaching, lleiig and mentoring Sara’s intention
this first week of her collaboration with lan, Inlagne, Eric and Eli can be understood in
terms of establishing or ensuringersubjectivity.The concept of intersubjectivity points to
the idea that different interlocutors may have edéht representations of the same object,
activity or event (de Haan 2001). As the story edseSara is not sure that she and the student
teachers share the same representation or imagesabfschool and hence teaching is. We
could see in quote (g3) how Sara found it problémthat she and the student teachers talked
from different understandings or images of whatstlis. de Haan points to the importance
of shared perspectives in order to communicate. tviliese shared perspectives mean and
how the concept of intersubjectivity is used andingel differ within the socio-cultural
tradition. The term has been used in studies fogush communication in adult-child dyads
(Trevarthen 1979, Wertsch 1979), in teacher-whddsscinteractions (Moen 2004) and in
peer collaboration (Tudge 1992). The definitionghe concept may differ from one scholar
to the next, but a key word seems to be “sharedgd® (1990) uses "shared purpose and
focus”, Kozulin (1990) uses "shared social worldtiaas we have seen, de Haan (2001) uses
"shared perspectives”. In dealing with the notibmtersubjectivity Wertsch (1984) uses the
term "shared definitions of the situation”. For gake of my study, Wertsch’s (1979, 1984,
1985) connection between the two concepts of inbgestivity and shared situation definition
iS most relevant.

Wertsch (1985) maintains that “intersubjectivitystx between participants who act in the
same activity setting when they share some asgettterr situation definitions” (p. 159).
According to Wertsch, the notion of situation défon both includes “the way a setting or
context is represented or defined” (1984, p. 8) ‘@hd way in which objects and events in a
situation are represented by the participants & ghtting” (1985, p. 159). Through her

experiences with former groups Sara has reasorelieve that she and the five student
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teachers do not share the same definition of wichbad and hence teaching is. Her
experience is that if the student teachers stadhieg at once they will be the subject or the
most important person instead of taking the kidsspective?

Wertsch (1985) argues that the concept of situatieimition allows us to characterise
what Sara is reasoning about; interlocutors mafedih their representation of the same set
of contexts, objects and events. He claims thatdifference may be predominantly present
in the kind of interpsychological functioning ofiary interest to Vygotsky (1978, 1981a):
adult-child interaction in the zone of proximal é®pment. Because the same concrete
objects and events are perceptually available tb &dult and child, they are in one sense in
the same situation. In another sense, however, aheyot because they do not define these
objects and events in the same way. Often a cluiésb chot understand the definitions of the
objects or the useful significance of behaviourt taee assumed by an adult. In paying
attention to the concept of activity setting | walfgue that it is reasonable to deduct from
Wertsch (1985) that the concept of situation daéni is highly relevant also for
understanding and characterising the interactioncaltaboration between cooperating
teachers and student teachers. Furthermore, theegbof activity setting contributes to
understanding the significance of Sara’s actionsttie process of mentoring through field
experiences.

As seen above, Wertsch connects the concept aSuligctivity as a shared situation
definition between participants who act in the sauivity setting. The concept, as outlined
by Tharp & Gallimore (1988), has already been preskin Chapter 2 and we remember that
activity settings are the events and people inveark and relations to one another. They are
the “who”, “what”, “when”, “where” and “why” of thesmall recurrent drama of everyday life
played on such stages as home, workplaces, schobidd experiences (Tharp & Gallimore
1988). As such, both Sara and the student teaeherengaged in various activity settings
during these weeks of collaboration, both in thasstoom, during breaks and in the
mentoring conversations. For the sake of my stuay this discussion | choose to refer to
field experiences or the practice field as “the wehef the activity setting. This is the stage
where all the activities take place between Sadathe student teachers. The practice field is

a social institutionally defined setting within td&r education. Such settings are named

"2 Through utterances in dialogue 1 (ul and u4) arade(q12) we have seen that some of the studaciées
are mostly focused on what they as teachers shinildit the same time, on page 100 we saw that \lZais
more preoccupied by the kids. As seen in Chaptand,as will be seen in Chapter 7, due to thederdiices
Sara finds it challenging to give each of the stiideachers both the support and challenges thmylghave.
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instructional activity settings by Wertsch (198%).

Wertsch (1985) claims that “an activity settinggi®unded in a set of assumptions about
appropriate roles, goals, and means used by thripants in that setting” (1985b, p. 212).
Tharp and Gallimore (1988) express similar idedsy an activity setting exists and functions
can be described in terms of its motivation andrnigsaning. The first is usually provided by
the goal while the second facet, its meaning, plevipart of the reason why activity settings
exist and continue. By asking two questions; whahis activity about (why does it exist?)
and why are we doing this activity (what is the I§pave can see that the meaning and the
motive are highly interrelated. However, institmédly defined activity settingd are often
not readily recognised or accessible to consciefieation by the individuals participating in
them (Wertsch 1985). When patrticipating in suclivagtsettings, the subjects usually do not
identify settings consciously. Thus neither the imest nor the meanings are always identical
for all members or participants in the setting.sTpoint has been made in relation to schools
in works by Matusov (2001) and Tharp and Gallim(¥888). Related to field experiences
this issue can be illustrated by using researahliteementioned in the introductory chapter. In
a study from the UK we learnt that student teacheast to be looked upon as competent
practitioners only in need of more experience i ttassroom (Edwards & Collison 1996).
Student teachers are often too impatient to béhe¥a@nd as a consequence sometimes attend
too little to their own learning needs and the needcquire knowledge about teaching. This
will affect how they understand the context of diexperiences. As expressed by Edwards
and Collison (1996), “students [student teacheeskly see themselves as learners in
classrooms full of pupils” (p. 24).

There is reason to believe that student teachelomvay share this understanding. An
evaluation of teacher education in Norway shows shiadent teachers want “more realistic
teacher training providing room for individual tgts” (Harnaes 2002, p. 31). They find it to
be problematic to be accompanied by three to ftherostudent teachers and the cooperating
teacher. Thus we may assert that student teachéne dhe context of student teaching as an
arena for training performance in the classroont tBa cooperating teacher may think of
field experiences as a learning venue, as we carSaea does. Her motive is, as we have

seen, that student teachers should learn aboutakidsiow they think and learn before they

3 Instructional activity settings are contrastedhwitbour settings. According to Tharp and Gallim¢ir@8s),
activity settings connect human interpsychologfaattioning to social institutional forces.

" Tharp and Gallimore (1988) argue that activittisgs occur in response to a goal and exist fdoag as it
takes to reach it. What Wertsch (1985) points auths that institutionally defined settings exstpart of the
institutions. In the case of this study, the segttwen is limited by time.
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start teaching on their own. In order to teachrnnrderactive, constructivist way, attuned to
the curriculum, you have to learn to attend tokias, acknowledging their differences. Thus
Sara and the student teachers may define the tgcteiting they are engaged in quite
differently.

When such conflicts occur Wertsch (1985) claims tha definition of the activity setting
will determine which is given priority and which sacrificed (p. 213). The meaning
participants attach to the setting will impact thigh degree on the goal or motive for being
there. Furthermore, it will influence important teas such as the strategies applied or the
manner in which participants interact; “the what"the description provided by Tharp and
Gallimore (1988). So even if Sara is well awarghef different images of school the student
teachers bring with them and how this may affeeirtheaching, the concept of activity
setting helps us to see that it also affects thetoneg. What should be said and done in the
mentoring conversations will be coloured by the im@attached to the setting. If their goal is
teacher training, the student teachers may wahé&o the mentor’s critique on their teaching
performance rather than discuss how kids calcutatedo mathematics (Schon 1987).
According to Tharp and Gallimore (1988), it is innfamt that activity settings should tend to
create motivational homogeneity for members. Tlngsgarticipants must develop a mutual
understanding, or shared understanding, somethimghwtakes us back to the concept of
intersubjectivity.

Wertsch (1985) maintains that when interlocutorshsas cooperating teachers and
student teachers approach a setting with diffeirgrdmental situation definitions, it may at
first be difficult to see how they could carry om effective communication or collaboration.
After all, as we have seen, they may represent mapgcts of the setting in quite different
ways. It is argued by Wertsch that to understamsl dbparent problem one needs to invoke
the notion of intersubjectivity. | have alreadytsththat intersubjectivity, though used and
defined differently, has become an important conhedghin the socio-cultural approach to
teaching, learning and mentoring. We have seermapt@r 2 how such an approach refers to
social origins of intramental functioning. Individluearning thus has an interactional feature.
de Haan (2001) maintains that intersubjectivity ais important underlying notion in
descriptions of interactional learning situatiofse Imentoring. We can also find it more
exactly expressed by Tharp and Gallimore (1988),efcample. They argue that activity
settings are intermental contexts that have thar@adf collaborative interaction, assisted
performance (presented in Chapter 2) and interstibigy. Furthermore, Rogoff (1990)

claims that “by its nature, communication presumetersubjectivity” (p. 71). Thus
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intersubjectivity is seen as a prerequisite foraorcharacteristic of communication and

collaboration”®

However, as seen above, Tharp and Gallimore (1988ht out that
intersubjectivity is not only a prerequisite bus@lemerges through communication and
collaboration. Intersubjectivity is negotiated thgh joint activity (Rogoff 1990).

The challenge for the cooperating teacher is td finway to communicate with the
student teachers so they can participate in ingeldogical functioning and through that
eventually can come to define the task setting mew&, culturally appropriate way (Wertsch
1985). Wertsch (1984) maintains that particular svay talking about objects, events and
tasks determine the level at which intersubjeatiist to be established.The issue of how
greater or lesser degrees of intersubjectivity betwinterlocutors are created, maintained and
re-established lies at the foundation of Rommetseadipproach to the study of human
communication. According to Rommetveit (1979), “ecommication aims at transcendence of
the ‘private’ worlds of the participants. It setg uwhat we might call ‘states of
intersubjectivity’” (p. 94). In quote (g3), Saraipts out that she and the student teachers most
probably interpret the activity setting of schodfatently; they talk from different images or
“different worlds”. As we have seen, Sara’s wayommunicating is connected to letting the
student teachers first see and experience, beiggged in joint activities before she, while
sharing the experiences, turns the conversatiottseimlirection of the kids in different ways.
Thus her particular way of talking about objectgrds and tasks apparently has the aim of
shared focus of attention, “a state of intersubjégt as maintained by Rommetveit (1979).
Through this shared focus of attention Sara hopesstudent teachers will define the kids'
learning to be most important, and understand heaglting relates to this. We saw, through
guote (g21) that lan acknowledges that even ifidendt feel that his teaching had succeeded,
he learnt more about the kids. In her responsarip3$ara points out that this is an important
part of student teaching (q22). By focusing onkliis Sara has an aim of getting the student

teachers to realise that in order to teach you ragkhowledge the kids as resources. You

> Matusov (1996, 2001) warns against using a natioimtersubjectivity in which intersubjectivity gefined
as “having in common” or “overlapping subjectivitile He argues that such an understanding impliat “Hl
the participants hold the same vision of activitytérms of what and how to act, so that they cdraamne
individual” (1996, p. 27). He calls for a concegtiotersubjectivity defined as a process of cooation of
individual participation in joint activities. In pcular, he shows that disagreement, instead rdfeagent alone,
can be part of this process. Bearing Matusov’serian in mind, | find it appropriate to emphasikat | of
course acknowledge that Sara and all the five stuttchers most probably both agree and disagrea u
matters of discussions. Actually, this is parthaf tlynamic of collaborative settings.

studies of dyadic interactions between adult arittl afifferent identify a number of levels (Rogofa0,
Trevarthen 1979, Wertsch 1979). Trevarthen (19f®)instance distinguishes between primary and redey
intersubjectivity. The first is a joint focus oftamtion which includes only the people involved Mhthe latter
refers to how they have shared attention on anteravbject.
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have to know and understand how kids learn, whet dan do and how they can contribute to
each other's learning. This is Sara’s underlyingiveo According to Leontev (1981) to
understand why separate actions are meaningfuheads to understand the motive behind
the whole activity. Wertsch (1985) claims that metis an aspect of a socio-historically
specific, institutionally defined setting that sfies what is to be maximised in that particular
setting. He further contends that the implicit asptions of an activity setting determine the
selection of actions and the operational composstiof actions, and determine the functional
significance of these actions. Sara’s assumptiothi® activity setting of field experiences is,
as we have seen, to focus on learning more thamrga The guiding and integrating force of
these assumptions is what Leontév (1981) callednibtéve of an activity. The situations Sara
designs, seeing her teach, observing the kidsmajice games and interpreting how the kids
calculate can be understood as goal-directed actiorfulfil her motive. These goals are
preliminary stages en route to the main motive tethihe activity. Taken together they may
satisfy that overarching motive (Leontev 1981).

Even if Sara designs and arranges the activitieshise days, they apparently unfold as
an interactional process. Beforehand, she haslaoh@d actions beyond the very first day. It
is by listening to the student teachers that sleedds further actions based on her motive, the
object of the activity. Sara acknowledges that soimine student teachers do not appreciate
the way kids use their own way of calculatiigvioreover, they talk about it in terms of
misunderstanding and find that as teachers thek ts to explain the right way to do
mathematics. Thus Sara recognises images of tepahmot attuned to the curriculum.
Although Sara builds upon her experiences with &rrgroups of student teachers, her
decisions and actions are influenced or guidedutyindhe interactions with Eli, Eric, Ina, lan
and Irene. In accordance with Stone (1993), | cumhtéhat what happens is a “fluid
interpersonal process in which the participantshownicative exchanges serve to build a
continually evolving mutual perspective on how tmceive the situation at hand” (p. 180). In
the last mentoring conference referred to on p&y&® could see that some of the student
teachers talked more in terms of the kids than thdybefore. | will use lan as an example.
We saw on page 94 that he was confused about whalled wrong solutions in calculating.
Furthermore, on page 98 (dialogue 3, ul2) we utal®isthat he was not quite sure that the
way the girl counted really was acceptable. In gygR1), page 100 he acknowledges that he
has learned about how kids calculate in their ovay.wrhus he acknowledges that he can

"It is important to remember that kids using thim algorithms was part of the national curricul(®s97) at
the time the study was conducted.

107



learn through teaching. Building upon Wertsch (1)97%®e can conclude that the student
teachers do not first carry out the task becausg share the cooperating teachers’ definition
of the situation. It is precisely the opposite: Y¥heome to share the definition of the situation
because they carry out the task” (p. 20).

To summarise; throughout this discussion | havewshohow the concept of
intersubjectivity can be useful in understanding ithtentions of Sara’s actions this first week
of her collaboration with Eli, Eric, Ina, lan anehe. | have shown that even if the concept of
intersubjectivity is both defined and understooddifierent ways within the socio-cultural
tradition, there is agreement that aspects of thigom are necessary to establish useful
collaborating situations such as mentoring. | hasgecially focused on intersubjectivity as a
shared focus of attention or as Wertsch (1998) tamis “intersubjectivity concerns the
degree to which interlocutors in a communicatitaaion share a perspective” (p. 111). This
is what | claim Sara is doing; she moves the stutsachers' perspective from themselves to
the kids to establish a shared definition of sosEeats of the situation. She wants to ensure
that they share the same definition of “the why'tledir activity setting; what does teaching
mean and what should field experiences be about®, Theyond focusing on the kids and
their learning, Sara also focuses on the studachtrs' learning. However, both her actions
and my interpretations of them can only be fullyderstood in light of important traits of
Sara’s mentoring during the other five weeks. Thgitoguided planning she helps the student
teachers to see the importance of focusing on iti€ learning while teaching. This also
affects the way she deals with their teaching egpees. | will return to these issues in the
next two chapters. In the last section of this tdapwill use theory and research results to
discuss how Sara’s actions can have significancehi® student teachers' development of
pedagogical content knowledge in mathematics. lke@sfly draw upon work based on

Lortie’s (1975) term “apprenticeship of observation

What could be the educative value for the student t eachers?

My research focuses on how Sara through her wayeftoring can facilitate the student
teachers' development of pedagogical content krdgelen mathematics. In the introductory
chapter | told that this knowledge has been ideatiby Shulman (1986, 1987) and his
collaborators as an amalgam of pedagogy and sujagiter content that is the specific
domain of teachers. Moreover, this knowledge hasvidual features. Two decades have
passed since Shulman introduced this concept invbik. Since then there has been an

overwhelming amount of research in the area botimathematics and other subjects as
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researchers attempts to further identify what #mewledge might entail, how its multiple
forms of knowledge interplay, how it develops anatvit could mean for teacher education
(see for instance Cochran et al. 1993, Grossmaf, X88dmundsdottir 1990, 1995, Hasweh
2005, Marks 1990, McCaughtry 2005).

Pedagogical content knowledge is associated withbemance and therefore, not
surprisingly, findings suggest that this knowledgeot well developed by student teachers
(Hasweh 2005, Marks 1990). Because this knowledgsoiclosely connected to teaching,
formal teacher education will of course have andotpn the development of pedagogical
content knowledge both through field experienced atudies of subject matter at the
university college. However, there are also otlmenrees. By providing images of teaching,
the student teacher's own experiences as a pepidlantified as one sour&hat contributes
to the development of pedagogical content knowld@égdl & Cohen 1999, Grossman 1990).
In referring to Lortie (1975), Grossman furtheremsfto these experiences as apprenticeship
of observation and maintains that to develop pegiagb content knowledge this
apprenticeship needs to be overcome. Below | wgla that by focusing on the kids, Sara
contributes to overcoming this apprenticeship amtice she may facilitate the student
teachers' development of pedagogical content krayelén mathematics.

The term apprenticeship of observation, introduzgd.ortie (1975) refers to the fact that
through all their years attending school as pugtsdent teachers have developed strong
images of what it means to be a teacher. Thougla mate apprenticeship, spending as many
as twelve years or more in ordinary mathematicsscteoms can be a powerful apprenticeship
for learning how to teach mathematics (Ball 1988ld€rhead & Robson 1991). As we could
see in the introductory chapter, in spite of thevrerriculum, the ordinary mathematics
classroom in Norway is still rather conservatitasidominated by recitation and a seatwork
pattern of textbook-centred instruction. The teaaxplains from the blackboard and the kids

do exercises which are corrected by the teachesetAlet al. 2003} This implies that the

8 Grossman (1990) refers to at least four sourcestilied through research. The other three areiplisary
background, professional coursework and classrogmerence. Within these, both collegial collabayatand
school development can be seen as sources. | Wkaltb add all kinds of informal learning that hélffect the
way a teacher thinks about teaching mathematicsn&tance through being a parent. Another poirthi as
they are learners at the university college, theestt teachers may continue their apprenticeshighsérvation
(Grossman 1990, Ball & Cohen 1999).

" Alseth et al. (2003) claim this is the overalltpie. However, they emphasise that in their stinxdy found
examples of another way of teaching mathematiddéarwegian classrooms. Even if the quality may fhate,
they found that teaching that followed the thinkiofy C-97 was “marked by exploration, communication,
cooperation, varied teaching tools and connectmreveryday life. (...) This also lays the groundwdok
individual adaptation of the pupil activities” (84). Alseth et al. believe that this shows thaaétang of
mathematics has great development potential andthigis attainable when the conditions facilitée this”
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student teachers probably have experienced suafisfof mathematics teaching as pupils,
and in footnote 62 we could see that Eli, Ina aem remember teaching as being like this.
Such images are based upon teaching as performedagsrooms and may provide
incomplete images of what it means to be a tea®aif & Cohen 1999, Grossman 1990,
Feiman-Nemser & Buchman 1985, Lortie 1975).

The two aspects of pedagogical content knowledgessbnann (1990) identified as being
most informed by an apprenticeship of observatiamehsignificance for my study. First,
experiences as pupils provide prospective teach#hsmemories of strategies for teaching
specific content. Pupils have more access to thehtgs’ actions than their aims and thus the
memories provoke student teachers to connect tlaasnef instruction with the potential end;
knowledge of the content becomes confounded witbwkedge of instructional strategies.
This mirrors the findings in my study and will berther elaborated on in the next chapter.
Second, prospective teachers rely on memorieseoigklves as kids to help shape their own
expectations for their kids. They have a tendenayse themselves as implicit models for the
kids they will encounter in the classroom, referteds “presumptions of shared identity” by
Jackson (1986, p. 26). Student teachers seemnk that what has worked for them will
work for others. Their own feelings of liking orstiking subject matter inform their teaching.
If they struggled with mathematics they see it las &eing a difficult subject for others and
vice versa (Ball 1988, Gellert 2000, Grossman 19991, Jackson 1986).

Since prospective teachers have seen teachingfamty the viewpoint of the learner,
Grossmann (1990, 1991) argues that apprenticeshgbservation is a rather problematic
source from which to develop pedagogical contemvkadge. The knowledge may be more
tacit than explicit, more conservative than innoxatlt is important to note that Lortie (1975)
argues that images of teaching gained as pupitdassrooms prove difficult to overcome.
Later studies support this claim (Ball 1988, Edwsa® Collison 1996, Gellert 2000,
Grossmann 1990). Hence, leaving the apprenticeshgbservation unchallenged will most
probably support conservatism in teaching as teactend to replicate the strategies they
experienced as pupils. With access only to thebhagpart of teaching, prospective teachers
enter teacher education on the wrong or at leasbtnmiplete premises. Moreover, these
premises serve as filters throughout formal teaddhscation. Student teachers respond
positively to what confess their preconceptionshofv they see themselves as teachers.
Moreover, they are likely to be more receptive tategies and techniques they can use

(pp. 34-35).
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immediately in the classroom (see for instance ddigh 1989, 1991, Calderhead & Robson
1991, Dewey 1904, Lortie 1975, Zeichner & Gore 199Bearing this in mind, one
presupposition for learning to teach is the neeoviercome the apprenticeship of observation
(Ball & Cohen 1999, Feiman-Nemser & Remillard 19@pssmann 1991). It appears to be
important to support student teachers in a way thablves overcorrection for prior
experiences and assumptions they have developedgdilmeir own schooling (Grossman
1990, 1991). Teacher education must help studanhé&rs break away from prior experiences
as pupils and begin to develop the perspective faaher (Feiman-Nemser & Buchmann
1986)%° Such a perspective includes, for instance, pedeglogeasoning beyond what is
visible®® and an understanding of the learner. The firgi Btesuch a transition may involve
what we have seen Sara doing; by constantly fogusm how differently kids both think
about and understand mathematics she apparengg bie¢ student teachers overcome the
presumption of shared identity which is seen agyapart of apprenticeship of observation.
We saw that in quotes (q16) and (ql7) both Eric Bhdacknowledge that the kids both
understood and worked with mathematics in a way difeered from theirs. What is most
important is that even if they were surprised bg,tthey apparently responded positively to
the experience.

Knowledge of learners is an important part of pedgcal content knowledge, and Ball
(2000) states that included in pedagogical corkeawledge

is knowledge of what is typically difficult for sdlents, of representations that are most usefuefiching a

specific idea or procedure and of ways to develggauicular idea. (...) Understanding why a 6-yeat-ol

might write '1005' (for hundred and five) and neading it as a mistaken count requires the capacity

appreciate the elegance of the compressed notsyitem that adults use readily for numbers but kvisc
not automatic for learners (p. 245).

When they arrived, the student teachers did nahdeeappreciate the way the kids in Sara’s
class solved the problem of adding when they plalied games. The student teachers were
more confused about the fact that the kids didcaoty over than to see that they managed to
add big numbers using their own strategies. Bugjdipon their own experiences they seemed
to be worrying more about where the kids shoulthbtead of understanding where they were
(Ball 2000, Rodgers 2001). Ball claims that theecactivity of teaching is figuring out what

8 As will be see later in Chapter 7, this can bather tricky task because student teachers esbehtiae two
jobs; they have to teach and they have to leatedoh. Teacher educators must help student teabhkxsce
this double role as “students of teaching and teechf students” (Dewey 1904, Edwards & Collisor®@,9
Grossman 1990, Wildman, Nilse, Magliaro & McLaughli989).

8 In the next chapter | will deal with how Sara eblbrates with the student teachers through planning
sessions; for pupils this is an invisible partexching.
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kids know. Recent research in the area of pedagbgontent knowledge shows the
importance of knowing the kids or understanding l¢daner on what may be called a local
level; that is beyond an understanding of whatdrhit in general have tendencies to either
misunderstand or find difficult in learning matheios. Teaching and hence decisions made
about content, curriculum and pedagogy are inforimetiow teachers know their pupils, not
only academically but also emotionally and sociéybrey 1996, Furlong & Maynard 1995,
McCaughtry 2005, Moen 2004).

In a study by Maynard (1996), mentors claimed thay found it difficult to contribute to
student teachers' learning with respect to suljeatter. Their contribution would be to
develop student teachers' understanding of what tadled child-centred approaches to
teaching and pupil learning. In one way this msr&ara’s thinking. We have seen in quote
(98) how Sara finds that the student teachers dhfmdus on “basic values and views on
humanity” and develop a basic attitude that persaelerything you do as a teacher. As
repeated several times, she wants the studentaisaithsee and understand that teaching and
hence learning occurs in interaction between tlaehter and all the different kids. What
makes Sara’s actions different from the study repbby Maynard (1996) is that Sara seems
to be aware of how this relates to teaching subjeiter; pedagogical content knowledge is
imbued with values and beliefs, as pointed out bgri@undsdottir (1990, 1995).

Research findings show that for interactive, carddivist teaching approaches, knowing
kids on the local level may be the most importaatt wf pedagogical content knowledge
(Hasweh 2005, Marks 1990, McCaughtry 2005). InNlbewegian national curriculum, C-97,
we find a constructivist stance towards learningt thuilds upon interactive teaching
approaches. Knowing is created rather than tramsfeiThus teachers must understand how
kids construct and use their understanding byristance developing their own methods of
solving mathematics problems. Moreover, C-97 clathet teaching should be adaptive to
each pupil. The more a teacher understands eadbspgnstructions, the more effective the
teaching is likely to be. Teaching is about briggthe pupil further, as expressed by Lerman
(1994), or linking the child and the curriculum, @gressed by Dewey (1938) and Hawkins
(1974, 2000).

Understood within a socio-cultural framework, arsdexpressed by Sara in quote (ql14),
teachers should “walk the path together with thére kids] until they can walk it alone”. To
achieve this, teachers must know their kids' gtiroowledge and mode of understanding, and
hence such teaching approaches necessarily aremedoby the knowledge about the

learners. Thus we understand the importance ofsfoguon the kids to understand and be
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engaged in what is called child-centred or consirist teaching approaches. The strong
ideas about teaching that student teachers britigthem often make it difficult to consider
alternative visions of teaching and learning. Séadiave shown that this seems to be more
difficult regarding mathematics than other subje@Esriong & Maynard 1995, Maynard
1996). If student teachers do not break away frbesé early conceptions they may not
acknowledge they have something to learn (Edwaré&@sdheroe 2003).

To summarise; there are strong implications thadestt teachers’ images of teaching are
grounded in their own experiences as pupils. Ase¢hmages seem to guide both what they
need to learn and how they best learn it this “apficeship of observation” has to be
overcome. As an important aspect of this appresttigeconcerns using themselves as models
for what kids can do, being aware of how kids vartheir way of thinking is essential. Thus
we understand the importance of how Sara movedttisent teachers’ perspective towards
the kids. The way Sara arranges these very fingd datheir field experiences also provides
the student teachers with another vision of teaghits will be seen in the next chapter, the
student teachers seem to be inspired to perforim@&u@pproach to teaching.
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Chapter 6
Making the invisible visible
through guided planning

In the previous chapter we saw how Sara designdddastussed experiences to help the
student teachers become aware of all the diffekats and their various ways of learning
mathematics. | argued that her intention was tairena shared focus of attention for further
collaboration. Sara strongly believes in collaboraas an opportunity for learning, whether
it concerns kids, student teachers, cooperatinghtega, colleagues or others. This chapter
deals with how Sara collaborates with the studesathiers through the planning phase of their
teaching. For student teachers, teaching is higbhnected to performance in the classroom,
the visible part. Planning is an invisible partteéching to those who have not been engaged
in it. As such, it is a new task for student teashend a rather complex one that has to be
learnt.

As seen in Chapter 2, working together with molifleskpartners through joint activity in
natural settings is seen as essential to learnitignwa socio-cultural framework. Research in
this field shows how such joint activity can take different forms, for instance as guided
participation (Rogoff 1990), as assisted perfornearitharp & Gallimore 1988) or as
legitimate peripheral participation (Lave & Wende91). These approaches have inherent
traits of ancient apprenticeship models as theyrasige the learning of skills and knowledge
in their social and functional context. They degiiibm such models by being more focused
on communities of practice than on the relationdbgiween a master and an apprentice
(Nielsen & Kvale 1999). Sara attends this commumitth a dual role of participant and
mentor. Understood within a socio-cultural framekyosuch mentoring can be seen as
interactional where all parties both influence anel dependent on each other.

As with the theme presented in Chapter 5, the stothis chapter has also been created
by putting different pieces of data together, amerpretative commentaries are incorporated
in it to make my theoretical interpretation undanstable (Erickson 1986). The aim of the
story is to illustrate how Sara reflects upon aedlsl with her collaboration with the student
teachers during the planning sessions of theirhiegc The collaboration emerges through
what | have called guided planning. To interpred discuss Sara’s actions | build upon the
concept ofcognitive apprenticeshifCollins et al. 1989, Collins, Brown & Holum 1991)
arguing that Sara makes her thinking visible by mseaf tools. Traditional apprenticeship
models can teach us something about situationalifeg but as they do not take the invisible

115



aspect into account they are indefinite as models [éarning to teach. Cognitive
apprenticeship is developed within a socio-cultdiraimework as an extension of traditional
apprenticeships models to make thinking visiblelevdealing with complex tasks. In the last
section of this chapter | discuss how Sara's wayuading the student teachers’ planning can
have educative value for the student teachers.dadby connecting my findings to research
results and theories within the field of learnimgtéach and the development of pedagogical
content knowledge.

Making the invisible visible; the story

In the first section of the story, Sara’s reflensoon guided planning | present Sara’s
argument and her reasons for why she has comeké¢oata such an active part in student
teachers’ planning processes. In the second settiaugh two illustrations | give an account
on how Sara’s reasoning is put into action throbghcollaboration with Eli, Eric, Irene, Ina

and lan.

Sara’s reflections on guided planning

Dialogue 1:

(ul)Sara: What are we going to do now? You've lveanking with math this weekend.
(u2)Eli: That's right.

(u3)Sara: What have you done?

(ud)Eli: We've figured out what stations we wanhsve at least.

(uS)Sara: Okay, let's hear.
(mc033103, p. 1)

This is the opening dialogue in one of the preftear conversations between Sara and the
student teachers. This brief dialogue tells us fmportant things about the student teachers'
teaching of mathematics. First, utterance (ul) show that the student teachers have been
working on their own to figure out how they willagh mathematics the next few days.
Second, utterance (u4) shows us that they have ftis on kids working at stations, and
third, implicit in the same utterance we understtrad they have not finished their planning.
The final point is that Sara opens for them tohell about their planning in the last utterance
(u5). What the dialogue does not tell us is th#éhaaigh the student teachers have been
working on their own figuring out which stationsethwant the kids to work at, they did not
start quite on their own. As seen in Chapter 4nmlag of the mathematical topic of a new
teaching period always starts with brainstorming aharing of ideas in the whole group,
which includes Sara. Then the student teachersierefind develop the ideas either

individually, in pairs, or all together. Their thghts are then shared in pre-teaching
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conversations. Sometimes new ideas emerge sohhg@ldnning process goes back and forth
for several days. Thus Sara takes an active pdneistudent teachers' preparations from their
first ideas until they actually perform the teachin

This trait of Sara's mentoring has developed owvee as we also could see in Chapter 5
when we looked at her way of starting off with fiygar student teachers. Her reasons are
connected; she wants to ensure "(ql) that theydtingent teachers] won't get hung up in the
school they themselves attend€dit050503, p. 19). All the way through my collahton
with Sara she expresses a positive attitude towhetlsob as a cooperating teacher. She
considers student teachers to be sound contribtwotiseir collaboration. When groups of
student teachers like this one have ideas on whey twant to do, when they take
responsibility and are eager to learn, Sara expegeher work as really satisfying. She finds
Eli, Eric, Ina, lan and Irene to be enthusiastid aager to try out ways of teaching they are
not used to. Nonetheless, as Sara expresses:|"{g@) confident that the student teachers —
that they know, that they see, and that they craad they can think. At the same time you
could say that in a way | don't trust them to gartbwn way" (int050503, p. 20).

Building upon her experiences with former groupstoident teachers, Sara is afraid that
if the student teachers plan on their own, theicteéng will turn out to be rather traditional.
She fears that it will be a reproduction of theiwnoexperiences as pupils, experiences they
have never reflected on and thus there will be ew mearning. Even their ideas and
experiences from the university college are fromirtlperspectives as learners and not as
teachers so Sara finds it better to let them

(93) walk the path together with me and see hduinktabout what | am doing. And then they shoulthey

should learn from my reasoning, while it's whatytlt® that makes me ask the questions in a way.I(...)

believe it is extremely important that first-yeémdent teachers experience that we are doing thoggther
(int050503, p. 20).

We can see how Sara emphasises "first-year stteksriters”; she is pointing out that she will
not be so active when groups of second- or thia-wgtudent teachers make plans for their
teaching. As seen below in quote (g4), by collatigawith them during this process Sara
wants first-year student teachers to learn fromthiekking, but it is also a way of supporting
them:
(g4) For me it is about how we are mentoring — vesvsupport them, that'll be a little like what we
kids. That's to say, it's much better to be prestanig the way and give hints or ask questionsahthe

time put them on the right track, rather than mglithem now you finish writing this, and then yant it in
to me, and then you'll get my opinion — what | thabout it (int050503, p. 19).

The handing in that Sara talks about above is ateddo the planning document. As told
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in Chapter 5 student teachers (and hence coopgraathers) are asked by teachers at the
university college to use such documents when th&n their teaching. The most
straightforward document focuses on the what, hogvvahy of teaching; what is the content
of the lesson, how will it be performed and why @idowe do so. The intention of a more
elaborated model is to show the student teachewg th® categories “aims, learning
presuppositions, content, learning process, frameactors and assessment” are related to
each other. The model, called “the ‘didakti$keelationship modef? is visualised like this:

Learning process

Figure 5: The "didaktiske" relationship model

There are always factors influencing and creativggdomplexity in school settings, and this
model makes visible factors teachers need to tatikeaccount while planning, assessing and
even analysing their teaching. However, all factmrsategories are of course interrelated.
Sara's experience is that it is not uncomplicatadnbvice student teachers to identify or
understand these factors on their own. As will bews below it is not so for this group
either.

When Sara began working as a cooperating teadieryas very keen to comply with the
instructions and did as she was told. Hence shedasite student teachers to submit their
lesson plans by using one of the documents mertiah®ve. The planned teaching often
turned out to be traditional and Sara also founchesamisunderstandings regarding the
categories or concepts; as will be seen below mswgtandings that have consequences for
the aim of the teaching. But Sara felt it very idifft to intervene when the student teachers,

as far as they were concerned, already had finigiedplanning. After all, they had put a lot

82| prefer to use the Norwegian word “didaktiske”eaplained in footnote 10.

8 The model was first presented by Bjarndal & Ligb€k978). In their original model framework factansd
learning presuppositions were one category calldidlaktiske” presuppositions. | am responsible foe t
translation to English.
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of work into the planning and often seemed verydrof their efforts. After a while Sara had,
as she says, "the courage” (int010303, p. 8) tkthi
(95) What do | actually get out of this, and neadt, what do the student teachers get out of isl?|

believe that in this the student teachers and ¢tteay, we have to figure this out, that's like whgrnhe
planning document useful for us (int010303, p. 9)?

These thoughts came after several occasions whetend teachers expressed confusion
about using such planning documents. Although tleelehas such was known from their
education lessons at the university college, studeschers did not quite understand the
meaning and they found the form difficult to usaré&expresses it like this: "(g6) It's totally
distanced from the practice. That's like, if theyd have any practical examples, it won't be
useful at all" (int010303, p. 9). When Sara firsghn to reflect upon these difficulties she
filled in such a form for her own lessons in areaipt to improve the student teachers'
understanding. She did this sometimes before tegadmd sometimes afterwards. However,
Sara told me about an episode with a former groufustrate what she has found to be the
best way of starting to use such a model:

(q7) 1 did not call it the ‘didaktiske’ relationghimodel on purpose - | just took a regular, whiteet of paper

and asked [the student teachers]: what are we doidg? And then | just started to draw — and therew,

right, with circles and some arrows — and thenid fgimultaneously] yes, | have to remember théave to
remember what room | can use — do the kids knowhaémy about these things then? What have they [the

kids] learnt beforehand? Like, | just draw [whilevas talking] — and then it turned out to be thdadttiske’
relationship model. And then | asked: Can you see (int041103, p. 17)?

Sara remembers the perplexity of a male studemhégasaying "so that's what it is"
(int050503, p. 14). For him (and other studenthe&es) the model represented theory and the
field experiences represented something else, sihea says: "(q8) There was such a wide
gap (int050503, p. 14). (...) He [the male studerscher] didn't realise that this was
something going on in his mind — and | think thatgoint" (int041103, p. 17). According to
Sara she has to find links that can help studeathters understand how the written model
with all the five categories connects to the pracof teaching. Reflecting on this Sara has
developed a way of using the model that she fimhsituctive to illustrate important features
of teacher planning and how these are relateddb eter (this will be illustrated below). As
seen in the quote below she finds that the modglme$p student teachers name and connect
the knowledge they have to use and think aboutengidnning:

(q9) | have experienced it to be extremely usefaémwe have been able to use it [the planning deatim

with the model. And it is useful to create linkgn-the model] the element of how do | assess atbagvay

appears, what are the learning presuppositionsd- éimink that also emerges more clearly for thedent

teachers, | believe, to see: Is there a relatignbleiween the aims and the methods | choose tothse,
processes | arrange for and how do | assess this® its not always that they [the student teaslheranage
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to name this and see clearly — how will the coninedbe between aim and — processes — and — itsvariit
(int050503, p. 10).

So far | have presented Sara's reasons for whyfistie it valuable to be engaged in
student teachers' planning of teaching. Below | Wilstrate or provide evidence for how
Sara's ideas arise when working together with leme, Ina, Eric and Eli. | start with an
illustration taken from the autumn period. | chodbis to exemplify recurring patterns in
Sara's process of mentoring through planning sessibhe second illustration is from the
spring period and is chosen to exemplify what lenalentified to be Sara's overall aim with
her collaborative mentoring; to move the studeacher's attention from what the teacher
should do to what kids should learn and how besy tban learn it. In a way, the first
illustration highlights processes Sara uses in gweding collaboration, while the second
illustration highlights her aim. Of course, as il seen, it is not easy to separate these two

issues or, in the words of Wells (1999), to sepmetta¢ dancer from the dance.

Sara’s way of guiding the student teachers’ planning

Guided planning, Illustration 1:

In a brainstorming session Sara and the studecii¢es have just started talking about letting
the kids collaborate on working different stations. Eric has proposed this mod&athing.

Building upon experiences from his year workingaateacher, he proposes that one of the
stations should be about counting big numbers gusininstance stones, as a way of working
with the place value system or carry-over numbities, mathematical content of the teaching
period. While Eric is explaining his ideas he i€s@maged by Sara who utters "yes" several

times simultaneously while Eric is talking. Theee fiollowing dialogue takes place:

Dialogue 2:

(ul)lan: The question is that if we use the grospse of the kids may be very dominating — it may be
that one pupil controls the whole process.

(u2)Eric: The point is that we gave them [the psipié taught the year before] time (Y&a)e gave them a
fixed time, I'm not quite sure, we gave them twottmee or five minutes (yes) and one pupil
alone did not basically have any chance to cowomeal

(ul)lan:; No, but one pupil can control the wholegass.

(ud)Eric: Yes, but regardless, the point is regzssll if one of the pupils decides, they are quéigeddent
on, it's only nice that one of them says that magbemart to do like this, but they do it in thei
own ways, one of them said we do it like this beeathat's the easiest way (yes) the point is we
[the teachers] could see how they could solvéné ftounting problem].

(uS)lrene:  If one of the groups should be extrentiyninated so everything goes wrong, we can tath wi
that pupil about what he believes is the reason things didn't turn out so well. If one pupil
dominates so it goes wrong then they'll learn ayaht that others may have a turn so maybe it
is not wrong that one of them dominates.

8 | have marked Sara’s utterance this way to maakttrere is no stops in Eric’s telling. Sara ofteskes such
utterances when the student teachers’ talk. Imaltk it like this in all dialogues.
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(u6)Sara: Can we ask that each of the kids in tbegfirst makes a solution to the problem, andh ey
should agree upon how to do it and then they start?
(The student teachers nod)

(-..)

(u7)Sara: When | work on kids' collaboration I'maaes of both the subject and social aims, when the
collaboration has ended they [the kids] should ssffethey have reached the subject aim at the
same time as they should evaluate the collaborationthe social skills, for instance that
everybody should make proposals. Another skilbigmcourage each other, give praise and let
everybody try in turn.

(mc111802, pp. 1-2)

Through this dialogue we can see how both lan fud @B) and Irene (u5) express some
reluctance because they are afraid that one ofkitte may dominate the situation. In
utterance (u4) Eric finds it acceptable if one kigdggests a way of solving the problem
because they still need to cooperate to finiskctheting. Sara, as seen in utterance (u6), then
proposes that each pupil can suggest solutiortsafirs then agree upon how they will do the
counting. This is an example of Sara's use of whawe called guided questionifiyThis is

a recurring trait of Sara's mentoring. She oftesppses questions by starting with "can we?"
or "is it so that?" | see these guiding questioesaaway of making her thinking and
experience visible and at the same time helpingstinglent teachers to see possibilities
without saying "do like this". Another way of revieg what she thinks is seen in utterance
(u7). Apparently, with her belief in collaboraticshe does this to encourage Eric's suggestion
of arranging stations where kids can collaborate.

When the student teachers return with their refipkeshs for discussion Sara draws the
"didaktiske” relationship model on a sheet of paperthe table so everybody can see. At the
same time she invites the student teachers tatakt their plans so f&f:

(q10) Then those of you who have had some thoughtsit this should be the ones to start, and conside

where you want to start, what have you looked dt@nTyou might tell us about it and we can fill et
model (mc111902, p. 1).

Listening to the student teachers as they talk adod question their plans, Sara writes on the
"didaktiske” relationship model at the same time gh® comments on their utterances,
answers their questions and asks her own. She takes through the five concepts, or

categories of the model both to capture their ideasunderstanding and, as will be seen, to

% See Appendix 2n how this developed. | do not find these questionbe like "leading questions"”. | see the
latter are used when the aim is to reach a clelasalution or a target. Sara proposes a suggediigrit should
not be seen as a solution to solve a task. Frordatey material | can see that the student teacleneidtake all
these proposals from Sara into account.

8 As seen in Chapter 4, who is in charge of develpgilans from the brainstorming session depends upo
planning of other subjects as well. The exampled i this illustration builds upon planning by &rrene and
Ina. lan and Eli were responsible for developingmedhoughts around the project "newspaper" in Ngrave
Mostly they chose which subject matter they wamtedevelop further from the brainstorming session.
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make them refine their thoughts. Thus she usemtiael as a device to guide both theirs and
her thinking. Focusing on one category at a time $&lps the student teachers to structure
important elements of teacher planning, but aldpshem to see the relational aspect.

What the kids in this class can do is discussedewurtie heading of learning

presuppositions:

Dialogue 3:

(ul)Eric: We really have a very weak basis, | thisk we used C-97; and then we looked at whatltlady
learnt last year and what they would learn thisryéad what we know they have studied this
year. Before we thought of which stations we shdnaide.

(u2)Sara: Yeah, but then we should try somethirmuathe learning presuppositions, you know. What do
we know about this group?

(ul)Irene:  //(indistinct on the tape)

(ud)Eric: Should we only make notes as we go alshguld we do it or?

(uS)Sara: Yeah, we're trying now, we're trying afhat is it you feel you know about this group thes
the presuppositions and skills in this group?

(u6)lrene: | think this is a strong group acadethjcéreally think so.

(u7)Sara: Yes, but more specifically, that is, wilatthey know? What do they know about this suBject
Now you're setting up math stations.

(u8)Irene:  They can add?

(u9)Sara: Yes.

(ul0)lan: Ones and tens, they know position quid.w

(ull)Eric:  Well, can we write, they are familiartivihe position system?

(ul2)sara: Yes, | think it's an important thingiye pointing out here, Eric, because they're famwith it.
Some master it very well already — and some knoW wieat we're talking about when we say
ones and tens, but they don't always remembeeforé we tell them. Not before we ask how
many tens do you have here now? Then they sté#ntrth, yeah right, there was something about
the ones and the tens.

(mc111902, p. 1)

They decide to write down that the kids are acdedirwith the place value system and
through a similar dialogue they also arrive atdbaclusion that the kids are acquainted with
addition and subtraction, but as Sara says: "(@hg) level of what they know varies — how
large the numbers are that they can work with. rA#ister the numbers up to a hundred"
(mcl111902, p. 2). In Chapter 4 | told that thesedsnt teachers never used textbooks or
teacher guides in their planning. Eric started tlisgdogue by referring to how they have used
the national curriculum, C-97, to understand whattgraders could do and what they should
learn (ul). In utterance (u2) Sara turns their $otauwhat they know about the kids in her
class. She then asks them to instantiate thisgd)emphasises by following Eric's utterance
(ull) that kids are different (u12). Eric experiesthis in this way:

(q12) | think she [Sara] helped us when she sawvahaplan might be — basically a bit sloppy, likén the

way she knows this class, like. (...) As the mentarthe group she has a very important role if we tar

prepare the best possible programme for the chs$ong as she can use the knowledge she has #imut
class to help us, that's really a bonus for ug(jrg. 2).

In the previous chapter | showed that local knog&e@nd understanding of learners are
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essential in performing interactive, constructivésiching forms.

Sara's local knowledge is essential also when fogusn framework factors. Necessarily
Sara both answers and asks questions to makeh&yrédve the time, place and equipment to
arrange stations. But even if they focus on onegmal at a time, Sara explains to the student
teachers how planning may not be a linear process:

(g13) We can always — when you're sitting andniglin like this, then you can go back to a field,yaur
thinking process goes, you'll think of things. Rgrh you suddenly realise that, yeah, right, thas aa

presupposition. They must for example be able itewrumbers — some things you think of when working
further on things. And you'll think of some frameawdactors too (mc191102, p. 3).

Here Sara is interrupted by lan saying "(q14) niesable to read, you know — if we're going
to do this" (mc111902, p. 3), and the followingldgue occurs:

Dialogue 4:
(ul)lan: So they have to read the task. But | wasmtain — don't know really.
(u2)Eric: No, these are some things we were realbertain about how to resolve.

(u3)Sara: Yes?

(ud)lrene:  Everybody can read, really, but how whedly do.

(uS)Sara: mm.

(u6)lrene:  But that part they have to read we shaubbably have that, you perhaps should writenithe
board — but if they don't really understand —

(u7)Eric: The point is really in a way that theylkaround as a group, that this — perhaps those avbo
best at it read aloud for the others.

(u8)Sara: You say they should walk around as amgr&hould they walk around in their family grofip?
(u9)Eric: That's what we thought.
(pause)

(ul0)Sara: Yeah, well, but then I think it's an artant learning presupposition that the group alyeaas
been established as a group — then you don't loastartt working with having the kids function
as a group.

(uld)lan: Sure, but the environment group is regillite freshly established, isn't it?

(ul2)Sara: Sure, yes, you can say that — thispgimmewly established. But they have lots of fregnand
experience in cooperating and acting as a group.

(mc111902, p. 3)

Here we can see that in utterance (u7) Eric see@dlsibility of collaboration between the
kids; one of them can read out loud. Sara folloywshy taking them back to "learning
presuppositions” (ul0); these kids are used to imgrkogether in established groups.
Additionally, both in quotes (ul0) and (ul2) Saminps out that working together is
something that has to be learnt. Because her kielsuged to it, the student teachers can
arrange for the kids' sharing of knowledge. Thisamother example of how Sara uses her
knowledge of the kids and the class to inform tluelent teachers. At the same time she also
draws their attention to the fact that the learmngsuppositions are about more than subject

matter knowledge.

87"Family group" refers to the way the kids in Ssuaass are grouped together as told about in @hapt

123



Sara refers to the learning presuppositions andeveork factors as "what we know" and
"what we have". Taken together they tell us "wheesare" (mc111902, p. 3). In quote (ql12)
Eric expresses that Sara's local knowledge was riapiofor the student teachers. Sara,
however, finds the "didaktiske” relationship moaebst important in making visible "where
am | actually going with this?" (int010303, p. §he points out that being aware of and
understanding what the different categories etalips student teachers to see if there is a
correspondence between the aims and the methodsyadpthe intended processes and not
least, how to assess them. She wants the studahietes to be aware of and develop what she
calls a basic attitude, meaning that whatever ttheyin classes in every subject, there is
something that permeates what teachers do relatédet kids. Sara finds that the model
visualises this:

(q15) [The model] is nice to use to create linkd aglationships — | think this works very well & thasis

for raising awareness of the kind of choice we makieinking over: is there a link between what Intead to

do and what | have planned now? — that is to séethere a link between my idea and what | doracfice?

(p- 9). Get this shaken up a bit — what is fundaal@n/Nhat is your main idea with this? And can gefend

what you're planning? That is, can you really stiordvhat you're trying to do now (p.13) (int0103@39,
13).

Right now the main idea behind using the statiensnvofold. In addition to an aim of
learning more about the place value system Eripgses that "(ql16) there's cooperation —
like — or aim perhaps - if we can write that?" (ht202, p. 4). Sara follows up this by asking

them to state the reasons for why the kids shonildlmorate, and the following dialogue takes

place:
Dialogue 5:
(ul)Eric: Because some have things inside, ane ther some that don't know this.
(u2)Ina: Learn from each other.
(u3)Eric: mm.
(pause)

(ud)Eric: For many of these tasks they really deljp@m cooperating.

(uS)Sara: Yes?

(u6)Eric: There are two sides to that, that thethtstould learn and so they'll get better at coafpey.
(u7)Sara: Yes — so it's an aim they should leamfeach other?

(u8)Eric: mm — learn from each other through cadaion.

(pause)

(u9)Sara: Is another aim then that some shouldingat words what they can do, what they have of
knowledge, and use it? That they should be ablexpyess their knowledge and share it with
others?

(ul0)Irene: mm

(ull)lan: Learn to express themselves — like nléasay —

(pause)

(ul2)sara: Put knowledge into words? Establishexhvedge?

(ull)lan: Put into words.

(mc111902, p. 4)

Once again we can see that Sara first listensetatident teachers and after a pause she uses
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guiding questions in both utterance (u9) and (uT2jis exemplifies another trait of her
mentoring. Guiding questions most regularly areer@@ when the student teachers either
seem to struggle with problems or dilemmas or ifaSgerceives there is something they
misunderstand or do not understand at all. Indage Sara helps them to instantiate what the
aim to learn through collaboration means in thigagion. If the aim is that kids should learn
about the place value system by cooperating witth eather, then they must have the
opportunity to both express knowledge and listeredch other to learn. Thus aims are
connected to both the process of learning and tment; the kids are to develop their
understanding of the place value system throughalmmiation. And once more Sara

introduces some guiding questions by turning tbdestt teachers' attention to the assessment:

(g17) But when they have finished this countindista— when they have counted and either found H, we
whether they have counted this way or that, aregaing to sum up the counting with them, as to hoay
resolved the task and what they chose to do? Shbel#tids be allowed to discuss this afterwardsguh
they — should they be allowed to try again? (mc0219. 11)

This is connected to Sara's ambition to make tlatioeal aspect visible, "(q18) if we have an
aim that they should cooperate, how can we assbssher they are cooperating or not?"
(mcl111902, p. 16). This leads to the following diple where Sara proposes her suggestion

in utterance (ull):

Dialogue 6:

(uD)El: For example, with this where they are dinm all the pieces, now if they can manage to find
way of doing this and count all the pieces in theetthey have, then there has been cooperation.

(u2)Sara: Yeah? [Irene murmurs and Sara turnsttemtion towards her]

(uld)Irene:  But they could also cooperate withoatcteng agreement, couldn't they? If they — likeytien't
need — even if they have not reached agreementrifigiyt have cooperated anyway. (yes) If
they only — if they disagree a bit and perhaps rigeel, so | wouldn't say that they have failed in
cooperating if they can't manage the task. We toogtat -

(ud)lan: discussion of facts.

(...)

(uS)Sara: Are there other ways than observing wherenight assess whether they satisfy the aims?

(They repeat the aims)

(uB)El: Couldn't we have them explain one statach? Like, when we're sitting in the class cirttien
we see if they have learnt — to put into wordsdhijrike — we should attain through cooperation.

(u7)Irene:  /lIndistinct on the tape

(u8)Ina: This could very easily go wrong — like weuld have to control them a bit.
(u9)Eric: On the counting station this could be @lon
(u10)Eli: Yes, generally only ask the pupils.

(ull)Sara: Is it possible to sum up with the grbefore they leave a station? Ask them — ask tleethink
for themselves. What have you — what did you woitk Were now?
(mc111902, pp. 15-16)

In dialogue 2, utterance (u7) Sara told the studesmthers how she used to ask the kids to
take part in the assessment process. Here in d@léghe emphasises this in utterance (ull).

So far we have seen how Sara shows the studertiersabow different aspects of
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teaching depend upon each other and how this neusaken into account while planning.
This is exemplified by focusing on what collabooatibetween the kids means in terms of
learning subject matter. In between the discussmmscollaboration two brief dialogues
emerged. They tell us that, as with former studeathers, there are some misunderstandings
of concepts in this group too. The first dialoguwews when Sara asks what the content of

each station should be:

Dialogue 7:

(ud)Eli: The content, what we should do?

(u2)Sara: Yes.

(u3)Eli: Should we just fill in the stations [intbe planning document], the tasks?
(ud)Sara: The content — what is — what is the silj@tter they should learn here now?

(ub)lrene:  Well, then we have to look at the topi&,
(murmurs, one of them says positions)

(UuB)El: Yes, take

(u7)Eric: the content, yes

(u8)Irene:  the positions, or?

(mc111902, p. 5)

Eli understands content to be about the activitethe stations, for instance counting stones.
Below we see that when they are talking about lagrprocess, lan understands it to be about

what he as a teacher should do.

Dialogue 8:

(ul)lan: Should we include — should we include wbat role is, or what? That we should be at the
stations, or whether we should follow a group ansthing? Or is it?

(u2)Sara: No, you don't need to write this in n&ar the learning process here you can write hovkithe

should work, what they should do
(mc111902, p. 6)

These misunderstandings take us to the next #itistr.

Guided planning, Illustration 2:

This illustration can be seen as "a shapshot” waw of highlighting the most problematic
area of understanding what the categories in thdehmr more exactly in teaching mean; the
connection between content, learning process amd.al will show below how Sara's
reflections on the theme reveal that these miswwtaledings are problematic when it comes to
teaching. Sara opens up for and builds upon thdestuteachers' ideas that come from
different sources, for instance mathematics teaclinthe university college, Sara's own
teaching and other experiences. Eric in particsiteres ideas he remembers from the year he
worked as a teacher. Sometimes the ideas fromhedlet sources are a bit vague. During
brainstorming sessions they decide what the mattiesthaontent should be, for instance the

place value systenWhen the student teachers suggest their ideasidougsion, Sara finds
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they are more about activities they would like kies to be engaged in, especially activities

that will be fun to dd® instead of focusing on the mathematical contentasks and

activities. The dialogue below illustrates Sarajsegiences:

Dialogue 9:
(ul)Sara:
(U2)Eli:
(....)
(uld)Ina:
(silence)
(ud)Sara:
(silence)
(uS)Sara:
(silence)
(uB)El:
(u7)Sara:

How should we continue working?
| have thought about baking or prepariraffles.

| would like to do maths outdoors of sokired — don't know what really.
Sure, we can do that —
Do you envisage different stations witfetent themes? Multiplication at one?

Envisaged something much more practicabw it's the preparing waffles idea.
That's multiplication, isn't it?

(mc032803, pp. 3-4)

Sara shows in utterance (u5) that she thinks thewld connect other stations, like being

outdoors, to mathematical content, but her wordswaet with silence and none of the student

teachers follow up Sara's utterance. Eli admits $ha was a bit confused in this discussion:

"What does she [Sara] really mean now? Perhapsieden't want to include this station?"

(intel, p. 5). Sara's understanding is that they hat considered the subject matter content;

“(q18) They have thought more about — methods dmsl thing about cooperation and

activities and such things. And then math comes ndkat's what | experienced. So nobody

continued these thoughts about topics in math0%0503, p. 16). Sara explains how she in

utterance (u7)

(q20) tries to define for them what we are usingsobject matter in this by telling them that thss i
multiplication. Like — simply because they shouldoaknow that here we are dealing with subject enatt
aims too — like we're not only making waffles bug should explain why we're doing what we're dointhw
waffles — because we have learning aims [in mailign we do this. Not just teach them to make waffle
(int050503, p. 16).

However, Sara believes that

(g21) basically they sat there for a while with thaths — that is they had the maths on their mindden
we started thinking about it [in the brainstormsegsion]. (...) But as soon as there is the oppadyttmiplay
games or bowling or something, then | think whaigens very often with these newly trained teacttbed,
when they become so concrete, then they lose gighe aims, and then they — they become clerkststto
say they only become organizers (int030403, p. 8).

Sara finds that these student teachers "(q22) egoveith ideas about this stuff with pupil

8 Talking about mathematics in terms of "we havemiake it fun" or "I think they had fun" is a recunm
theme in the student teachers' conversations ¢sésstance a quote from lan’s log book on pagat@ba quote
from Irene (g34) on page 157). Ball's (1988) andllgits (2000) studies about prospective teachers'
preconceptions of mathematics teaching find theesamdency.
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activities and interaction and communication areséhthings, so it appears they actually get
some of these things" (int032803, p. 10). Thus Sakamowledges that they have some ideas
about the process of learning; how they want ts ko learn, but they tend to focus too much
on the activities per se. We could see in the disoabove that in utterance (u6) Eli
comments on Sara's utterance about multiplicatstye; wants it to be more practical. Sara
recognises that the problem is

(g23) this here with how do | connect these thitigsh — my general attitude as to how do kids letat, |

have. But my [student teachers'] math experiencesadifferent — that | can't find — how do | idé math
into such an activity? Or — they get stuck heie (int050503, p. 17).

Reflecting upon this Sara has come to believe shadent teachers connect concepts like
multiplication and place value to work in textbopkiseir world is books and sheets with
tasks. They can see other tasks and activitiesatgafun to do, drawing pictures, playing
games and things like that, but it is difficultdonnect them to the mathematical content. She
explains like this:

(g24) And this is — this is what is the challenge them, isn't it, either they manage to think aboupil

activity, methods and organisation and these thingsthey manage to think about the subject matted if

they are to think about the subject matter thdrag to be sitting still with a book. Because thenmanage

to think about the subject matter, because themaovet have to think about all the surrounding eletse

With pupil activities and such you need to consiahamy things all at once. So therefore it's so ¢asyse
the textbook — if you need to think about the sabjeatter (int050503, p. 24).

So Sara has to help them to see how activitiesdeutee textbook can be used to address the
content. When they discuss the different statioasa ®ften has to keep them on track and
keyed on the mathematical content. She makes nttesdike these:

So the waffle making will be about doubling, th€p?2)

That's wonderful, and it's clear that you can idelipbts of practice in carrying to the tens (p. 3).

So the bowling will also be like they have to adudi dind points — so that they [the kids] get preetivith

handling numbers? (p.6)
(mc033103pp. 2, 3, 6)

Building on their ideas of activities Sara drawsithattention to the possibility of working
with mathematical content. She explains it to tiuelent teachers:
(925) So that we do not end up with making thisaativity where they do things, like throw rings,dan
there's one kid who stands there and counts amdlatds for everyone. So they just throw and geir th
points. You got 40, Irene, sure, you say and thmngo and throw again — because then there's narigan
it — each kid has to master this thing about caling, we have to make sure we include the matlas,vie

don't do as | just said, have one kid standingettaerd do the maths for everyone, because whatpisrtamt
is to win the game (mc033103, p. 8).

Sara reveals attitudes of neither being too focusedetails nor too focused on tricks of
the trade. She explains it like this in an intenie
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(g26) But | could certainly have taught them mucbrenabout what — given them tips and ideas about
excellent ways of organising. Because | get feeklladicthe time that this is something | can do atthdo

this a lot. But this may also be why | hold back, iawere, because I'm afraid it would become too —
technical — that they'll focus even more on techirstuff so they loose sight of the kid (int0411p311).

Sara guides the student teachers' planning beteuseish is to extend the student teachers'
thinking and have them make connections betwedardiit areas of knowledge; what kids
should learn, how they learn and how this is coteteto the mathematical activities. The
most important issue is focusing on the aims, assipressed to the student teachers:

(927) And it's important that we should remembaett ttis the aims, so that we look at this alongwhg - so

that we see what will be our challenge here nbet's how to deal with — mathematical developmenttie

child at play — it's not really play either, butthis type of activity, how to make sure that aswnas possible

of the kids can develop — | don't know whether thaés well put, but — ensure might not be a gooddwer
but how to stimulate mathematical development duphay, interaction and activities, perhaps (mc@&31

p. 9).
How can the story be understood?

In Chapter 5 | told how Sara has often experiertbhatlstudent teachers bring quite different
images of school and teaching than hers to thmsirfield experiences. These images are often
based upon the visible part of teaching, what theeye seen through all their years as pupils
in classrooms. But there is an invisible part @fcténg they have usually never witnessed.
Planning is a task no one who is not engaged ichteg has ever undertaken or sé&&n.
Throughout the story of how Sara's participatioplemning sessions comes into view | have
pointed out on several occasions how she revealsakes visible her own thinking in
different ways. | find that the concept of cograti@pprenticeship, introduced by Collins et al.
(1989) is useful in trying to understand what haggpe the interactions between Sara and the
student teachers. This concept is developed wéhsocio-cultural framework as a synthesis
of schooling and apprenticeship. While traditioapprenticeship models focus on what can
be easily observed, the aim of cognitive appreshige is to reveal the thinking behind
complex tasks. Elements from the concept are fdonbe successful in teaching different
subject matter like reading (Palincsar & Brown 1P84d problem solving in mathematics
(Schoenfeld 1985). Common to these approachesatshibith the teacher's and the pupils’
thinking are deliberately revealed and broughti®dpen so that they all can learn from each
other.

Even if the concept of cognitive apprenticeship wegeloped in the context of schooling

89 Of course, in this particular group of studenttesrs, Eli and Eric have been involved in planrdogng the
year they worked as teachers. But Eli, as seeoambte 62, admits that her previous teaching eepees were
rather traditional.
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| will argue that it is even more suitable in tlentext of mentoring as is evident in this study.
This is because in outlining the sociology of tlmaept Collins et al. (1989) argue that the
task should be completely situated in the workplacd the skills to be learned should be
inherent in the task itself. Student teaching and mentoring fulfil both claiarsl as such |
find it useful to extend the concept to mentorikgpreover, we can see from lllustration 2 in
the story that Sara acknowledges how dealing wath forms of teaching is a fairly complex
task for student teachers.

The concept of cognitive apprenticeship focusesaanissues. First, the method is aimed
primarily at teaching the processes that expertse to handle complex tasks. The method
emphasises that conceptual and factual knowledgex@mplified and situated in the context
where they come into use. This implies that teagh@nning is best learned in the context
where it is used. According to Collins et al. (1p8%s will both encourage a deeper meaning
of the concepts and facts included in the procest @eate a rich web of memorable
associations between them and the contexts. In weids: "It is this dual focus on expert
processes and situated learning that we expeceli $olve the educational problems of
brittle skills and inert knowledge" (p. 457). Thery about Sara's guidance told us that both
former groups and this group of student teachewsdat difficult to understand important
concepts (or categories) of teacher planning. Tdimoudllustration 2 | argued that
misunderstandings of the concepts could make ficdif to see both the content of the kids'
learning and how they best could learn that cont@hus such misunderstandings will
hamper the most important thing in school, kidariéng. If the concepts lack substance for
student teachers, it will be difficult to acknowtgdwhat the aim of the teaching should be. If
you believe that the content is the activity, ityrarn out to be that the aim is to play "ring
tossing" instead of developing understanding abimiplace value system.

Second, the term cognitive apprenticeship refersthte focus of cognitive and
metacognitive processes, rather than physicalsskid processes (Collins et al. 1989).
Collins et al. argue that traditional apprenticpshccurs in settings where the process of
carrying out target skills is external and thusdilgaavailable for observation, comment and

refinement. This is a relatively transparent relaship to concrete products. Applying

% According to Tharp and Gallimore (1988) this iprablem in schools as they are de-contextualiseiels
(2001) even finds this point to be a limitationtleé model of cognitive apprenticeship as used laling.

1 The word expert is used by Collins et al. (198991) and, as can be seen on page 131, also by Rogof
(1990). Even if it is also used in the field of@asch on teacher knowledge, for instance focusindifferences
in expert—novice thinking | feel a bit uncomfortahlsing it. | even think Sara does. For me it ieplhat there
is a right way of doing things. Vygostky, and himdre capable other" (1987, p. 86) and Dewey's theré
mature" (138, p. 38) are terms that | find prefégab
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apprenticeship methods to largely cognitive skilguires externalisation of processes that
are usually carried out internally. Thus they asffeat as with traditional apprenticeship,
cognitive apprenticeship ought to be a "learninmglgh-guided-experience" process (Collins
et al. 1989, p. 457). Methods designed to bringkiihig processes into the open should be
used. The aim is to make visible and explicit carphinking strategies that experts use in
particular domains. Such complex thinking strategiee mental, and are therefore not easily
observed by the novice. | have already claimed thet is the situation with planning
strategies; the planning process itself is noblasiand the strategies used by teachers are also
hidden.

Collins et al. (1991) emphasise that cognitive eppceship does not require the teacher
to permanently assume the role of the "expert".comtrast to the ancient traditional
apprenticeship model as in learning of crafts ligarpentry and tailoring, cognitive
apprenticeship connects to a collaborative wayeathing or mentoring; the novice can also
be the expert. Over the last few decades therébbas a redefinition of the apprenticeship
model from "a person-centred relationship betweester and apprentice to a decentred
relationship where the decisive factor is not thaster but a community of practice"
(Rasmussen 1999, p. 204, my translation). Thisfirdtden of the apprenticeship model is
developed within the socio-cultural tradition ackiedging learning as an interactional
process (Lave & Wenger 1991, Rogoff 1990, Wells9198/enger 1998). Rogoff's (1990)
description of the apprenticeship model has obvswmslarities with the relationship Sara and
the student teachers in this study are involved in:

The apprenticeship model has the value of includitoge people than a single expert and a singlecapthe

apprenticeship system often involves a group ofices/(peers) who serve as resources for one anwther

exploring the new domain and aiding and challenging another. Among themselves, the novices agtylik

to differ usefully in expertise as well. The 'master expert, is relatively more skilled than thavices, with

a broader vision of the important features of théiucal valued activity. However, the expert toostl

developing breadth and depth of skill and undedstanin the process of carrying out the activitydan

guiding others in it. Hence the model provided ppranticeship is one of active learners in a comtywof

people who support, challenge and guide noviceghayg increasingly participate in skilled, valued
sociocultural activity (p. 39).

Bearing in mind what Rogoff says above, Sara isiasly the person with a broader
vision of the important features of the culturaluesl activity of teacher planning. But the
student teachers serve as resources for eachintigpoloring the new domain. As seen in the
dialogues, they both support and challenge eaadtr aththe conversations with Sara (see for
instance dialogue 2, 4 and 6). They probably alsahids when they are engaged in the
planning that goes on in the intervals betweenntieatoring conversations. This is hidden

from both Sara and me. The student teachers inthiéierent experiences; the most overt is
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that two of them have worked one year as teachidrsy probably also inherit different
expertise in different subject matter. We alreadgw that their attitudes toward mathematics
differ. As seen in Chapter 4, on page 77, lan ackedges how Eli and Eric, because of their
experience, have made things easier through plgrsg@ssions. But this quote from Eli shows
how she has changed her thinking from the yeansiiked as a teacher:
| used to be very much like that before — | pregaelan, and then | carried it out. And then theas like a
new plan. | think | got stuck on this making goddns without thinking about the pupil at all. (..1)njust]

develop this bit about understanding each pupiltantb understand much more before | start makimgan
(intel, p. 2).

Cognitive apprenticeship is not a model that giveaschers a packaged formula for
instruction. Instead, it must be seen as an instmel paradigm which is useful when dealing
with complex tasks (Collins et al. 1991), and, Iulblike to add, when dealing with new
tasks. However, in learning environments that premomgnitive apprenticing Collins et al.
(1989, 1991) identify important methods such as ellod), scaffolding, fading and
coaching’® But as they point out, there is no formula for htmwimplement this approach.
Each teacher, or in the case of mentoring, eachtandras to find their own way of
employing methods that are appropriate in makimgkthg visible within their specific socio-
cultural setting. |1 have already shown, especidilpugh lllustration 1 how Sara uses the
"didaktiske” relationship model interactively witklling and questioning to reveal both her
and the student teachers' thinking. This is comuktd an important feature of socio-cultural
theory, the use of cultural tools in mediated atstiv

Vygotsky (1978, 1981b) sees both language and aliagras semiotic means or
psychological tool§® They are devices for mastering mental processesis Tnediate social
and individual functioning, connect the externad &ime internal, the social and the individual
(Wertsch & Stone 1985). Thus semiotic mediation bée® participants to collaborate
effectively in activities of increasing complexifWells 1999). In Chapter 2 | told that the
idea of mediation, the claim that higher mentalctioning and human action in general are
mediated by tools and signs, is so central in Vskys writings that Wertsch (1985, 1991)
claims it is the key concept of the whole theoryely human action employs cultural tools or

%2 As seen in Chapter 2 these processes are recbignigithin a socio-cultural framework of teaching,
mentoring and learning. Both Wood et al. (1976) ahdrp and Gallimore (1988) talk about modellingaas
feature of scaffolding (or assisted performance)levBollins et al. (1989, 1991) put it on the salaeel as
scaffolding. It is also a bit confusing that in ithéescription, Collins et al. include both modegi and
scaffolding in coaching. | will not develop thissig further. My intention is to see how Sara emplthe
methods, well attuned with the thinking inheritciognitive apprenticeship; each mentor has to fiexddwn way
of implementing this approach.

% In Chapter 2 | told how Vygotsky made a distinatleetween psychological and technical tools.
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mediational mean¥’ Thus tools can be found on different levels, frammunities using, for
instance, systems of languages as a psychologio&lta individuals using a pole in pole
vaulting as a technical tool (an example used byt$&k). There are also tools developed in
the area of microgenesis, for instance the planmiogument in teacher education. The
document is supposed to both help the student éemch their planning process and at the
same time show the cooperating teacher their tiisugtowever, above we could see that
Sara's experience was that the student teacherewrown did not master the tool they were
told to use. Thus it was of no use to her eithé) {gActually, the document hindered useful
collaboration as Sara found it difficult to intengewhen the planning was considered finished
from the student teachers' point of view. This e anusual according to Wertsch (1998),
who claims that cultural tools are often not eaaityl smoothly appropriated or mastered by
agents. Instead, there is often resistance, aniaaliy what might be called "friction” (p. 54)
between mediational means and unique use in mediation’® Wertsch emphasises that an
agent's skill in using tools is developed preciskhpugh using them. And, understood within
a socio-cultural framework this happens best thingogt activity in natural settings.

Even if tools can be used by individuals, they afsvanherit properties of the socio-
cultural setting in which they occur because they developed and shaped throughout
history. However, as pointed out by Wells (1998gyt will always be transformed:

It is a central tenet of cultural historical theohowever, that tools — including cognitive artéae are

created at a particular moment in the historicajettory of a culture, in response to the demaridhe

activity in which they are used, and that they oord to be modified in use, by those who continue t
activity (p. 315).

From the story we could see how Sara has develthgedse of the "didaktiske” relationship

model as a tool for teacher planning. She recodriigev the student teachers tried to plan by

%1 will use the terms cultural tools, mediationatans and semotic means interchangeably as bothtskygo
(1978, 1981b) and Wertsch (1991, 1998) do.

% This is not completely true. Sara expresseséttilis: "I can quite easily see what they [the shideachers]
focus on — | can see if their focus is on ‘willghwork'? ‘Can | fill a whole lesson’? — Then | caee how they
focus more on themselves than on the kids. Somstitmg using the planning document this can be bette
understood [by Sara] than just sitting down talkiAthe same time it will show how some studeatteers are
able to see the connections” (int010303, p. 9)inS®» way, the document served as a means for Sarapture
the student teachers’ “actual level” to use a tbom Vygotsky. But as Sara found it difficult totémvene, most
often the student teachers could perform the plateaching, even if she found it to be rather traxal.

% | find it appropriate to mention that my experienboth as a cooperating teacher and a teachetucfiton
is that student teachers often resist to usingliiening document. They argue that teachers daswtt in their
daily work. This is a good example of how plannimgy go from inter to intra functioning as expresbgd
Vygotsky (1978). For experienced teachers, planriag become routinized (Grossman 1990, Tharp &
Gallimore 1988). Actually, they start with a sketwhthe lesson and make it unfold through the ad8on with
the kids. Student teachers do not seem to ackngelédw using such forms could be a stage in a psooé
learning.
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employing a tool that they were not familiar witWertsch (1998) claims that such use

"actually impedes our performance” (p. 59). So Istehing to student teachers and

experimenting with different ways of using it, Sdxas found a way of using the model that

suits her way of mentoring first-year student temshshe emphasises collaboration in order
to enhance and extend the student teachers' uanéirsg of teacher planning. Other mentors,

or perhaps Sara if she mentors second- or thirdstedent teachers, may use other tools, or
use this tool in another way. Actually, Sara maynsform the use in mentoring another group
of first-year student teachers.

According to Kouzulin (2003) mediation has two facene human and the other
symbolic. People may act as mediating artefactoals in the same way as objects. This
means that Sara herself is a mediator in the studaohers' learning. Mediational means are
inseparably connected to an individual's actionsd, @n have an impact only when an agent
uses them (Daniels 2001, Wells 1999, Wertsch 1988).quote below from Kouzulin (2003)
shows how this is interconnected:

Symbolic tools have a rich educational potentiat, they remain ineffective if there is no human mataf to

facilitate their appropriation by the learner. Byetsame token, human mediation that does not ievolv

sophisticated symbolic tools would not help therea to master more complex forms of reasoning and
problem solving (p. 35).

Approaches focusing on the human mediator usualliotanswer questions like what kind of
mentor involvement effectively enhances the studesithers learning? As seen in Chapter 2
the scaffolding metaphor is often used to desdhisinvolvement or guidance proposed by
either mentors or more capable peers within sogita@l theory. In cognitive apprenticeship,
the notion of scaffolding refers to the support thentor provides to help student teachers
carry out complex tasks. We have seen how, by ngakisible her experience and knowledge
of the kids, Sara guides and facilitates the stutlsachers' possibilities of using interactive
teaching forms. As a group the student teachers bmerging ideas and beliefs of what they
want to do in the classroom, but as seen througktiation 2, they need help to make it
worthwhile learning for the kids. It is reasonaldeassume that the way the help is provided
also scaffolds their understanding of planning.

However, as seen in Chapter 2, scaffolding hasamactive nature (Stone 1993, Wells
1999). As teachers, we can help learners throughgtiestions we ask and the guidance we
give. But we can also receive help and guidancenftbe questions and suggestions of
learners — if only we are ready to accept them.oddd see Sara in quote (q3) say that the

student teachers made her ask the questions she thid dialogues with them. There is an
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ongoing interplay between mentor and student teadhethe joint completion of a task. It is
not only Sara who helps the student teachers thrthe questions she asks and the guidance
she gives. She will also receive help and guiddrara the questions and suggestions from
the student teachers, and as mentioned above,tublens teachers will receive help and
guidance from each other. The conversations andigkeof mediational means open for not
only the more mature person's thinking but alsontrce's ideas and suggestions on what
they intend to do, their thinking or sense makimgl daow they understand things. The
"didaktiske” relationship model is used as a meéms formulating and extending the
participants' understanding and sense making cdc¢tieity in which they are engaged (Tharp
& Gallimore 1988, Wells 1999). Thus the writtengtiam functions as a tool for thinking and
offers a possibility for cognitive structuring; aeans of assistance that provides a structure
for organising elements in relation to one anotharseen in Chapter 2 Tharp and Gallimore
(1988) assert that "a good mix of the three tygasedbal assistance — instructing, questioning
and cognitive structuring — produces a lively arabperative teacher [mentor]- learner
interaction” (p. 57). This interaction provides thesis for what Tharp and Gallimore claim is
an important feature of activity settings whereisisd performance takes place, the
instructional conversation. This is similar to thetyy Schon (1988) defines instructional
supervision as “includingny activity that supports, guides, or encourages &achn their
reflective teaching” (p. 19, italics in originahle proposes that instructional supervision is a
kind of coaching where, through advice, criticismdescription, demonstration and
guestioning, one person helps another to learmactipe reflective teaching in the context of
doing. By reflective teaching Schon (1988) meanwifig the kids reason” (p. 19). He
explains this as listening to kids and respondmghem, helping them build on what they
already know but cannot say, helping them coordirtheir own spontaneous knowing-in-
action with the privileged knowledge of the schoblifind it suitable to argue that this
description fits well with the kind of teaching Saand the student teachers plan to perform.
As already argued, though invisible, the plannihgge is an important part of the practice of
teaching.

To summarise; throughout this discussion | havenshbow the concept of cognitive
apprenticeship is useful for understanding whatpkap in the collaboration between Sara
and the student teachers through planning sessiohave argued that Sara guides and
scaffolds the planning by making her own experiekoewledge and thinking visible. | have
especially focused on how her use of the "didaktisielationship model connects to the

importance of tool-mediated action within sociotatdl theory of learning (Wertsch 1991,
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1998). As will be seen in the next section, Samattons are recommended by scholars and

researchers to facilitate student teachers' demedapof pedagogical content knowledge.

What could be the educative value for the student t eachers?

In the previous chapter we saw how Sara introdubedstudent teachers to an interactive
teaching form where interplay between the teachwd the kids and between kids is
underscored. Thus Sara offered a vision of teacthag is quite different from what the
student teachers remembered from their own expergeas pupils’ Sara's way of teaching
mathematics is, as has already been discussedapt&h4, attuned to C-97, as it takes into
account that kids both understand and develop metties differently. Furthermore, the kids
are encouraged to share their understanding with ether, also emphasised in the national
curriculum. Through the illustrations | have prosadin the story recently told we saw that
Eli, Eric, Ina, lan and Irene plan for an interaetiteaching form emphasising kids'
collaboration. As mentioned in Chapter 4 this isc@anmon trait of their teaching of
mathematics. The student teachers seem to be hgpirad and encouraged by Sara to use
such a teaching forif. Scholars and researchers strongly emphasise fhertamce of what
occurs here; the practice field should be consttieé® a venue for experiencing teaching
forms that are attuned to the curriculum (Dewey4l9Beiman-Nemser 2001, Wolf 2003).
This is important if one is to help student teashanstruct images of what skilful practice
may look like (Dewey 1904, Grossman 1990, Scharv)1%hd to understand what it takes
for a teacher to be able to teach in such a walf 8Rundquist 1993, Feiman-Nemser 2001,
Heaton & Lampert 1993, Wolf 2003). As expressedrbye: "There was so much to think
about that | hadn't thought abodt".

Due to the improvisational nature of interactivact@ng forms they can be difficult to
undertake. Several studies have shown how studewshérs and novices struggle with the
complexity that occurs because of the unpredidgtgbgimultaneity and multidimentionality
involved in interactive teaching approaches (seeirfistance Doyle 1977, Edwards 1998,
Nilssen et al.1996). Some of the problems novicenenter seem to be due to a lack of both
subject matter knowledge and pedagogical conteawladge (see for instance Ball 1988,

" | am well aware of lack of information about thestadent teachers' mathematics education. How&ler,
and Eric said in Chapter 5 that they have thougbtiamathematics in quite different ways than tbrgerience
now. In the previous chapter we also saw that laa, and Eli admit that school has changed. Irese al
expresses that Sara is “innovative ” (intir, psde quote (g34) on page 157).

% It may be strengthened because Eric remembets frain his teaching experience the year beforefitia.

9| overheard this expression from Irene, but unfieately | did not write it down immediately so thating is
only noted as “the second week”.
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2000, Dewey 1933, Hawkins 2000, Nilssen et al. 18%6in the introductory chapter | told
how student teachers, supported by their mentoes] to avoid such teaching in order to let
lessons run smoothfy* Student teachers mostly produced learning taskpupils in which
there was a low risk of failure for both studerddeers and pupils. As a result, student
teachers experience little failure, but they als@smopportunities to learn (Edwards &
Collison 1996, Edwards 1998). According to Zeichfi€96) field experiences should be "an
important occasion for teacher learning and notetyea time for the demonstration of things
previously learned” (p. 216). As seen in Chaptea 2Jemonstration of things previously
learned can be seen as performing on the actual t#vdevelopment and, according to
Vygotsky (1978), by doing so no new learning taBiese. Tharp and Gallimore (1988) argue
that to learn new ways of teaching we must constagtivity settings that assist student
teachers to perform the new skills before theyfallg competent. By working together with
novices in core teaching tasks, the cooperatingheza can contribute to the novices’ learning
by helping them perform at a more complex levehtttey could do on their own (Edwards
1998, Feiman Nemser & Beasley 1997, Tharp & Galteni®88, Wolf 2003). Thus, within a
socio-cultural framework of mentoring we can untherd how Sara's guidance through
planning sessions can be of educative value fatesiiuteachers' learning. She helps them to
undertake teaching forms that are seen as necessanyler to learn to teach and hence
develop pedagogical content knowledge in mathematic

In the previous chapter | argued that by focusingh® kids and their individual learning
Sara may help the student teachers overcome tearpption of shared identity and hence the
apprenticeship of observation. This was seen afirfiestep in developing the perspective of
a teacher. Another step in developing such a petispeincludes pedagogical reasoning
beyond what is visible. Throughout all those yeepupils what student teachers learn about
teaching is "intuitive and imitative rather tharpigit and analytical; it is based on individual
personalities rather than pedagogical principlégirtfe 1975, p. 62). The student teachers
have never participated in selecting aims or makireparations. Thus they are not used to
placing the teacher's action in a pedagogicallented framework, as, for instance, the
"didaktiske” relationship model they are told taeus their planning. To understand what this

means Grossman (1990) argues that student teawbedsto be involved in guided practice.

1% Novices themselves do not acknowledge this lacknofvledge. In a study made by Veenman (1984) lack
of subject matter knowledge is in sixteenth platemit comes to perceived problems. Manageriallprob are
at the top.

%1 Though not focusing especially on mathematics,d8sn(2001) study from Norwegian teacher education
shows how cooperating teachers and student teaafeengaged in rather traditional settings.
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She especially focuses on planning sessions:

Planning may be one example of a process that finsste explicit before it can become routinizéds
cooperating teachers have already mastered matiesé routines, their knowledge may be relativabjtt
One role for teacher educators, then, is to maisetdicit knowledge explicit for prospective teachand to
help them develop a process of pedagogical thinkiag; while artificial at first, will later becomsecond
nature (p. 138).

Guided planning is seen as a special kind of legrmipportunity as it has conversation
built into it. We remember how thinking in the imdlual develops through intermental
processes, a central tenet of a socio-culturalagmbr to teaching and learning that we looked
at in Chapter 2. And as already discussed in tl&igus section of this chapter: guided
planning gives novices an opportunity to gain ihtsginto teachers’ thoughts. Thus these
conversations may help novices understand notwhit more experienced teachers do when
they plan for teaching, but also what they thinlowbplanning, what they take into
consideration and why. This needs to be explicitstiident teachers are to develop a
framework for planning (Feiman-Nemser & Beasley M)99%s the trusted person in the
setting of teacher education, cooperating teachersvell positioned to induct novices into
the invisible world of teaching. Moreover, in thepous section we learnt through the notion
of cognitive apprenticeship the importance of l@agrcomplex tasks in the situation where it
is used. Several studies show how by being engageolplanning with mentors the student
teachers gradually internalise ways of thinking acwmhstructing their own planning
framework (see for instance Feiman Nemser & Beas89y7, Perks & Prestage 1994, Wolf
2003). So far | have argued how the process ofegumanning is seen to have significance
for student teachers' development of pedagogiaaiecd knowledge. | now turn to the issue
of what aspects of this knowledge may be develdpexnligh such processes.

As pointed out several times in this research featlagogical content knowledge inherits
a complex knowledge base, identified in differerdys by different researchers (see for
instance Cochran et al. 1993, Grossmann 1990, Has2@®5, Shulman 1986, 1987).
Nonetheless, as Ball (2000) maintains, the conbigptlights the interplay of pedagogy and
subject matter in teaching, for the case of thiglgtteaching of mathematics. Ball further
claims that student teachers or novices are lefthamr own to integrate subject matter
knowledge and pedagogy learned through differentsas at the university college. She goes
on to argue that it is assumed that the integragopuired to teach is simple and happens in

the course of experience. But as she says: "In f@etever, this does not happen easily, and
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often does not happen at all' (p. 24%).Here it appears that Sara contributes. By
acknowledging how first-year student teachers glrigto understand what different
categories of teacher planning mean (g5 and g6usberstands that she has to help them
find the links (q7). She recognises that she hdasetmore of a collaborator than an evaluator
(93 and g4). Sara has found a way of using the guagieal model that helps her visualise
what is necessary to bear in mind when teacherns fola kids' learning. She shows how
knowledge of mathematics, pedagogy, context andeast, knowledge of the kids in her
class are integrated in teaching. Being able to fisa specific kids (or more exactly for one
specific kid) to learn a specific content in a sfileenvironment is at the heart of teachitiy.

In the previous chapter | showed that two aregsedfgogical content knowledge which
are mostly informed by apprenticeship of observatiave significance for my study. One,
understanding of learners, has been discussee iprévious chapter. The other area concerns
how experiences as pupils provide student teackiéinsmemories of strategies for teaching
specific content. Pupils have more access to thehtr's actions than their aims and thus the
memories provoke student teachers to connect tlamsnef instruction with a potential end;
knowledge of the content becomes confounded by ledye of instructional strategies
(Lortie 1975). Throughout the two illustrationsthre story we can see how my study mirrors
Lortie's claim. The student teachers seem to skeutggunderstand the connection between
content, process of learning and aims. This wateqbvious in dialogue 7 and dialogue 8.
We also learnt how Sara has experienced this ai@lt aspect, also with former groups.
Through several quotes (g1, g2, q5) we understaisdd be the reason why Sara has found it
wise to be actively engaged in the student teatplensning.

The cooperating teacher has a key role in studaahers' development of understanding
of how knowledge of mathematical "content” or "mss" can be "transformed" into activities
through which pupils are to learn mathematics (Rb88@5). What happens here seems to be
the reverse, or to use the words of Dewey (1938)e&ire may be converted into a purpose
and a purpose into a plan of action" (p. 70). Tioelent teachers have ideas or desires about
activities they want the kids to be engaged in, ibig Sara who helps them convert these

ideas into a purpose by connecting them to matheataontent. That is her main reason for

1021t is appropriate to mention here that Ball's ings are situated in the US. She claims that thisidh
between method courses, disciplinary courses aadtipe is too fragmented. As seen in Chapter 4hira
education in Norway is different. However, the sgmeblems appear to occur as reported in evaluaéiparts
(Harnees 2002, Nokut 2006) and studies (Kvalbeir91.99

193 We will see in Chapter 7 that Sara does not méannjng can foresee everything that happens. On the
contrary, her teaching very much develops througérplay with the kids. And as Grossman (1990) {soout,
for Sara as an experienced teacher this is roetinikovices have to learn what is involved.
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her commitment; ensuring that the student teaat@rsot get lost in the school they attended
as pupils. If they do not focus on what kids shdaéin, their teaching will be traditional, just
dressed differently®*

By nature, pedagogical content knowledge is not dealeloped by student teachers. Both
Shulman (1987) and others (Cochran et al. 1993 nendsdottir 1995, Hasweh 2005) assert
that it develops through processes of repeateditegp@xperiences that are both scrutinised
and reflected upon. Important to bear in mind &t the term teaching as used here includes
both the planning phase, the interactivity in tressroom and what Hasweh (2005) names the
post-active phase. | maintain, moreover, that bolative or guided planning without using
textbooks is important for student teachers' deyakent of this knowledge base because the
different areas that are needed to teach so kiddezan, the combination of pedagogy and
subject matter is actualised through planning eaessiAs we have seen, such planning
activates their knowledge and perhaps more imptbytaih activates what they do not know.
Thus they may acknowledge that they have sometbihdgarn. What do we know? What do
we not know? And what do we need to learn and Imavee experiences of? This is perhaps
underestimated in the process of learning to teBghusing textbooks, student teachers do not
have to ask themselves the important question bfy"are we doing this?" As expressed by
Eli: "There are really very many good ideas thémagxtbooks], but — you really don't know —
do they fit these pupils?" (intel, p. 8).

To summarise; by nature, we cannot expect first-y@adent teachers to inherit the
knowledge needed to plan for teaching. Actuallythés knowledge is the domain of teachers,
this is what should be learnt through teacher datlutaUnderstood within a socio-cultural
framework of teaching, learning and mentoring,sitniot difficult to understand how this
knowledge may develop through working together w&hra in preparing for teaching
specific kids. Another source for development alggogical content knowledge is classroom
experiences. How Sara assists the student teachinis learning process is the theme of the
next chapter.

94| find it appropriate to mention that through araleation of how the reform of C-97 is implemenied
schools, it turned out that there are a lot ofvéteds in Norwegian schools, especially on the Istlevels (Haug
2004). Haug says: "In all this changing activityniay be unclear what for the purpose is. It maynkerpreted
as if doing something and being active is more i@ than learning something” (p. 31, my tranelai
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Chapter 7
Encouraging educative experiences
by focusing on aims

In Chapter 3 | argued that Sara has a guiding ipim@nd long-term aim for mentoring first-
year student teachers' teaching of mathematicswahés the student teachers to understand
that kids learn and develop mathematics in diffekgays and that teaching relates to this.
Sara strongly believes that "understanding buifslsnuexperience" (mc111202, p. 3), and this
chapter thus deals with how she encourages theergtudachers to learn through their
experience of teaching.

The implicit trust in first-hand experience is pautarly evident in discussions on learning
to teach. Teachers argue that they have learnéehtd through the experience of teaching
and gained little from theories (Feiman-Nemser &clBuann 1985, Grossmann 1990,
Shulman 1998). Eraut (1994) points out that leayrimom different sources, such as theory,
other individuals and experience is a key partdnoating people for professions. He also
claims that learning from experience is the mosbf@matic source because in spite of its
popular appeal, there is little available documigmtaon what and how one learns through
experience. Throughout the world this pervasive hmgt learning from experience is
guestioned from a number of viewpoints (Britzmar@IL9Feiman-Nemser & Buchmann
1985, Grossman 1990, Kvernbekk 1995, Shulman 186khner 1996). Nonetheless, one
source of development of pedagogical content kndgdes classroom experience (Cochran
et al. 1993, Grossmann 1990, Gudmundsdottir 199&sweh 2005, Shulman 1987).
According to Grossmann (1990), the problem is ilfideft alone, student teachers may
interpret their experience by focusing more on "twaarks" than on the overall aims of their
teaching. There is a tendency to focus more onreadt¢han internal matters, to use Dewey's
terms (1904). A quote from Sara shows that she sdenbe aware of the importance of
focusing on "internal matters” more than on "whatrkg" and that she conveys this to the
student teachers: "It's not just a question oftdistaing order in the classroom, but rather the
learning that comes out of it" (mcwu040403, p.As.will be seen throughout this chapter,
the learning Sara points to involves both the kaigl the student teachers' learning.

The story in this chapter has been created in #mesway as the stories in the two
previous chapters; various pieces of data are qgéther and integrated with interpretative
comments (Erickson 1986). The aim of the storyidltustrate how Sara reflects upon and
deals with the student teachers' learning or utaietgng from the experience of teaching the
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kids. | argue that Sara encourages the studerftdesiainderstanding by focusing on aims as
looking glasses into this process; the aims hedmtee. | understand Sara's use of the word
"see" to encompass more than what it would covemiere merely a synonym for "observe".
To see is to understand and the ways to accomgblishare to observe, talk with and listen
t0.1%° Under the heading "How can the story be understobihterpret and discuss the story
using Dewey's (1938) concept educative experiencé® Dewey uses this concept to point
out that not all experiences are worthwhile or etive. He maintains that two intertwined
principles come into play to judge an experiences@scative; continuity and interaction.
Continuity shows how experiences should be conddoteach other while interaction shows
how an individual's needs and capabilities inteweith the provided environment. Through
this concept Dewey further accentuates the impbrtde of the educator, or the more mature
person in the novice's process of learning fromeerpce. As mentioned above, there is a
strong belief in learning through experience irckéiag and teacher education, and | therefore
find it useful to extend Dewey's concept to memigrin this field. As will be seen, Dewey
also has a strong voice in the last section of¢hegpter where | discuss "What could be the

educative value for the student teachers?"

Encouraging educative experiences; the story

In the first section of the story, Sara’s reflenBoon focusing on aims | present Sara’s
argument and her reasons for why she uses aimsatondth the student teachers experiences
from their teaching of the kids. The section alsdudes data that show how Sara is aware of
the student teachers’ individual needs. They diffetheir capacity to see by means of aims.
In the second section | give an account of how’Saemsoning is put into action through her

collaboration with Eli, Eric, Irene, Ina and lan.

Sara's reflections on focusing on aims

In the previous chapter we saw how Sara collabdraii¢gh the student teachers by guiding

their planning processes. However, which teachingeeence they wanted to have was

195 | ater in this chapter | will show how scholars ardearchers use the word in much the same wawpras S
does (Dewey 1974, Edwards & Protheroe 2003, FeiNemser & Buchman 1985, Schoén 1987). As expressed
by Dewey (1916): "The ear is as much an organ péegnce as the eye or hand" (p. 186).

1% Others have also been inspired by Dewey's writtngsderstand and develop teacher education. Eramp
are Eikseth and Nilsen (2004), Feiman-Nemser (20Bkholm (1998) and Zeichner (1996). Schon's 8198
1987) work on the "reflective practitioner" is alsased upon Dewey's writings. Even if Schon's pailgivork
did not include teaching, it has influenced teaadrcation through the emphasis on reflection éngtiucation
of professionals. As will be seen later in this miea, Schén has written about reflection in teaghim later
works (Schoén 1988).
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something that the student teachers made evideat the last five weeks of their
collaboration'®” Utterances from Sara like "What do you want tadgt week?" (mc032703,
p. 6) and "How should we do this? How should wendpihe time?" (mc032603, p. 3) were
often heard in the mentoring conversations. We aawxample in lllustration 2 in Chapter 6
where the student teachers wanted to make wafftes do outdoor activities for the
mathematics lessons. They could do this, but bydimg on aims Sara turned their attention
from the activity to the content; what kind of matmatics could the kids learn by doing these
activities? Sara's way of being open to the stutkathers' initiatives and thus allowing them
to gain experience can be seen in a similar wagtwbuld the student teachers learn about
the kids while they were engaged in these acta?ti€his can be explained by turning back to
guote (g27) on page 129 in the previous chaptere Me saw how Sara emphasised that the
student teachers' aims for the kids' learning shbalused like glasses; the aims decided what
they should be looking for while teaching. At thedeof the planning sessions Sara initiated
discussions on how this best could be done by gaguch things as:

(q1) How should you determine [whether the aim leen attained]? First have a little brainstormiagston

on how many ways we might use to determine thisd Aow should we determine this here (mc111202, p.

13)? But then there's the really exciting questloow do we plan the work process so that we carrgbsas
much as possible of each kid (mc032003, p. 8)?

Sara's focus on aims in teaching connects whatcale two arenas; the kids' and the
student teachers' learning. She explains it like th

(92) [I must be careful] so | don't lose the thréadny students teachers' learning, because -l ribénk

this is something that is great fun to work witlthat's to say | have — | have my eye on the saing the

student teachers have, which is what the kids Jemmd what should be happening in the classroom. Bu

also have my focus on the student teachers' legrsio that | have two — two arenas the whole way
(int010303, p. 10).

Thus Sara acknowledges how she is responsiblenéostudent teachers' learning. She has
changed the way she thinks about this respongib8ihe remembers how in her first years as
a cooperating teacher she was probably too did&i@ thought her job was to pass on all of
what she and her colleagues had tried out — antiaaly;, here it is!” By now she has come to

believe that her most important contribution to shedent teachers' learning is to make them
understand the importance of being "(g3) alertiatefested and awake and thinking — while

we're working. (...) Keeping focus on the aims € Become aware of what is needed to keep
the focus on the aims" (int041103, p. 10). But lasaaly touched upon several times in this

research text, Sara does not believe that sheirgtysell the student teachers and then they

197 As mentioned in Chapter 4 the first week was desigby Sara.
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will understand; she is convinced that understamdinilds upon experience. Her role is to
assist and support the student teachers to gaerierge that makes them see: "(q4) | actually
try to make them see things. (...) Make experiemecdbe classroom, so they will be able to
see” (int010303, p. 7). Apparently Sara believest theing focused on the aims helps the
student teachers to develop their seeing througlexperience of teaching.

We can understand Sara's emphasis on developingfutient teachers' capability to see
as she emphasises how seeing is an important fparieacher's daily work in the classroom.
To the student teachers she claims that as teaé)sve have to be good at seeing. (...) We
must learn about the kids and get to know theme®yng), speaking with them" (obsj111102).
She explains to the student teachers that if tloeyad they will not gain any insight into how
those kids who are quiet think. Even if Sara isengpen to student teachers' initiatives than
she was before, she is concerned about what saxpdrience the student teachers should
have, and as seen in the two quotes below she cisnihgs to seeing:

(g6) They might try out what | do on a day-to-dagis to determine how kids think, try to placeniti what

| know, really — about how kids build understandin@g subject. That's to say kids may build underding

in different ways (int032803, p. 3). | really thittis is important, when it — when the student beas realise

that kids, they think this way! And kids — find weagf solving things — and when they become awarghait
potential the kids have, and what kids might ctitie (int050503, p. 14).

Sara underscores this by praising the student éegiclseeing. She often summarises
mentoring conversations by saying such things as:

(q7) But I really think it's very nice to listen y@u now, how much you have seen and how well yoank

the kids and are starting to see — and then ystiédeing to see new aspects, because we get thts fi

impression, and then you start to see that heyhimsituation a new impression emerges. Thaf®itant
(mc112002, p. 10).

In the same way as she encourages the studenetsdohexplore and listen to what kids
can do, Sara conveys that she has to look to fimerevthe student teachers are. She obtains
information and understanding through careful olsgsn and by listening to the student
teachers in the classroom and in the mentoringersations. The student teachers' log books
are another important source for understanding th@y differ in what they see and perceive
of their teaching experiences. Furthermore, Saeavsre of how it may be difficult for some
of the student teachers to see because "(g8) whabst obvious to the student teachers is
that it is the social aspects they experience, ey experience in the interaction — that
come first. And this — this is an important parttbé teaching job, a very important part”
(int052503, p. 14). Sara finds it natural thattihie student teachers with one year of teaching
experience, Eli and Eric, are more capable of Vidaat calls seeing than the other three; they
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have already been through the important experiehtfeeling what they are as teachers”.
Sara points out that she has to remember thateirsdine way as her kids, each student
teacher is different and not only part of a grdsipe explains it this way:
(q9) Occasionally | feel doubtful whether | actyathanage to give each individual — do | manageédb g
close enough to each [student teacher]? Not nadgsslase enough to each person, but do they tres —
that I'm there for them too? This is really the sathing I'm working on in my class, and which | bav

emphasised a lot there, that the children musta@tjust like one of a group — but that each ifdiial must
be visible too (int032803, p. 2).

Sara hopes that the way they use log books inteefict(see Chapter 4, page 74) can help
with this. Even if she tries to talk to each of gtadent teachers a little once in a while and
tries to give individual feedback to all of therhgss not quite sure that she is able to satisfy
the expectations the student teachers might hdneee$plains:

(g10) I'm afraid they lose some of their individliaés, that they'll be left sitting and thinkinigat | didn't get

any assistance with this or that. | didn't deveMty@n it comes to this or that. But | have triecdéy that they
can just see me and remind me, give me input drtere initiative themselves (int032803, p. 2).

Sara is aware of how she and the student teacteveays ‘spinning many plates on sticks
like in a circus,’ that they have a lot of thingsdo all at the same time. She has come to
believe that the positive thing about this is thath of the student teachers can contribute in
different ways due to different interests; for arste by making "outline plans” and taking
responsibility for different parts of the subjeontent.

Sara finds it to be important, but still a challengp take into account how the student
teachers have different expectations, or aimshieir student teaching and how they expect to
have different types of experience. She says:

(q11) There are student teachers out there who imave than their hands full just being with theskidnd

you must deal with them, and you must also deai sitident teachers who have worked for a year or tw

already, and who have — who're really thirsting-tdiscuss the experiences they had then. Reathtitig to
hear what others think, or apply a theory to isemething. This is a major challenge (int052503,3).

Due to these differences Sara wants the studeohdesto acknowledge that even if they
sometimes are not satisfied with the lesson thes liad with the kids, they should, as she
puts it in an interview, think "(q12) now if it wamly positive learning for you as a student
teacher — what did you get out of this? What digive you?" (int010303, p. 7). She finds it

important to turn the student teachers’ focus ftbimking how unsuccessful things were to

what they learned from the experience. What weeeaiins? What did you see? Sara finds
that her role is to assist the student teachegaiming experience and facilitate optimally for

all the student teachers so they might acquire ashnexperience and learning as possible
through their field experience.
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So far, we have seen how Sara has become awamr oésponsibility to focus on and
assist each of the student teachers' learning thmin experience of teaching the kids. She
believes that her main contribution is to encourthgen to be "alert and interested and awake
and thinking" in order to learn about the kids' dhelir learning. As teachers they need this
attitude to acquire knowledge about the kids. Bafeeves that focusing on aims will help the
student teachers in this process. Through twotilitisns in the next section | provide
evidence of how Sara's understanding of her dordde encouraging the student teachers'
learning and encouraging them to take care of ilde' kearning, surfaces when working
together with lan, Irene, Ina, Eric and Eli. | staith an illustration taken from the autumn
period. | choose this to exemplify how focus on fibecomes a recurring pattern in Sara’s
process of mentoring through the post-teaching emations; the aims are used to both
structure and maintain focus in the conversatidimg second illustration is from the spring
period and is chosen to exemplify what | have iieck to be Sara’s overall aim in focusing
on aims in teaching; they help to address kidgnlieg, and they help her to take care of the
student teachers’ learning through her mentoringa lway, the first illustration highlights
processes Sara uses in her mentoring, while thendeilustration highlights her aims. Of
course, as was the case also in the previous chépienot easy to separate the two issues;

the processes are both aim-directed and intertwined

Sara's way of focusing on aims

Focusing on aims, lllustration 1:

A recurring trait in Sara's mentoring is that tha&rtsng point for the content in post-teaching
conversations is at the end of the pre-teachingearsations. As shown in Chapter 6, these
conversations end by focusing on the aims for tidg' Kearning. Quote (ql) on page 143
shows us how Sara connects these aims to the pibgshe student teachers have to learn
about the kids. The content of the post-teachinyersation referred to in this illustration
builds upon two intertwined aims for the kids; byasng their knowledge in collaborative
activities the kids should develop their knowledgethe place value system. The student
teachers should listen to and observe if and hawkitdls share their knowledge with each
other when they solve the tasks. In this way Saes @ims to put the student teachers on the
track to seeing how important it is for teacher&now if they attain the aimand also learn
about how kids carry out tasks.

Through the two quotes (qll) and (ql2) we saw thaugh challenging, Sara
acknowledges that she is responsible for each stueachers' possibility to learn. | show this
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in the illustration here by examining how she deith three of the student teachers, Eric,
Ina and Irene, in the same mentoring conversaliasimportant to bear in mind that the kids
have rotated between five stations, where eacheo$tudent teachers is responsible for one of
them. Thus the student teachers have had diffesgeriences in the classroom and have not
watched each other teach. Sara, however, has a&oroving from station to station, and
seen parts of all five student teachers' teaching.

In the post-teaching conversation following thedstut teachers' performance in the
classroom Sara starts with Eric. She starts withbeécause he is the one who also started and
ended the lesson with the kids in the class citule day (see Chapter 4, page 87). Referring
to the station he was responsible for Eric staytsdying that he unfortunately had too little
time in the class circle at the end of the lesstis.intention was to let each of the groups tell
and perhaps show the others how they solved tlkebiasause he experienced that some of
the groups were unable to carry out the task inntlost efficient way. Sara responds by
reinforcing their aim: "(q13) So you believe theyght have shared ideas on how they solved
it?" (mcl112002, p. 1). Eric's answer is yes. Eviethe aim was that the kids should share
their knowledge in the groups, Eric apparently §intat they should have also done this
beyond their own group, because, as we understandtiis expression, some of the groups
could have learned from other groups. Eric refera station where the kids were first to find
a way of counting a large number of stones and tfeide them into three groups. He
describes his experience of this:

(q14) At my station | had great fun. Because thbg kids] discuss the way adults do, really. Theyua for

how — they'd like to do it this way — and they dexstoate to each other. (...) There was an incredibmber

of solutions to things — different things. And theged out things, really. (...) They discovere@yimade

mistakes and then — not only that they discussiedaitivance, but they discovered it while workiaggd then
they changed the approach — that was interestic@ {8002, pp. 1- 2).

Eric described the stone-counting task: some ofkttle counted by fives or tens while
one of the boys counted one by one and got lostadie was reaching the end and had to
start all over again. The task where they wereit@ed the stones into three groups was also
solved in different ways; some grouped into ters smme used ones to put in three different
heaps until they had used up all the stones. Bs@ faund it interesting to see how some of
the kids counted mentally while others needed tntout loud. When the groups did not
agree on how to solve the task, he let each okittesuggest how it should be done, and then
let them try their own way. Following this the kidscussed how it could be done. Sara has
one question to ask when she and the other sttielactiers are listening to Eric: "(q15) Did

everyone in the group take part — were they pagitgntion and did they want to join in the
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exercise? Or did some of them see it as totallyossfple?" (mcl112002, p. 2). Eric’'s answer
was that all the kids participated even if soméhein were less active. As mentioned Sara is
interested in how the aims should both guide thehimg and be used as glasses that enable
the student teachers to see. Eric seems to havegednboth. We can see how he
immediately connects his experiences to the aith@fiesson. He refers to how the kids did
the mathematics differently and also finds the 'kidscussions to be appropriate for
accomplishing the tasks. Furthermore, he has eagedrthe kids to collaborate. In his log
book Eric writes: "(q16) The fact that they manatedrgue well for what they proposed was
a clear indication they also had assessed and stoddrwhat they were speaking about”
(Iber112002).

Sara does not say much while Eric reports fromekgeriences with the kids. Apparently
she finds what he is saying to be in accordanch thié aims, and we also remember her
statement on how Eric is capable of seeing duestprevious teaching experience. From his
log book we also understand that he has not ordy lagvare of the aims but also manages to
reflect beyond his own situation:

(917) In relation to the programme we found theeze many things we might have done differently. We

spent very much time at some stations and onlyoat sime at others. Thus it was kind of choppy. Bt
also felt that it wasn't right to extend or shorsemne of the stations as this would have detrinigraéected
the aims of the stations and also the kids' matwatWe might have prepared more tasks for eadlostar
made the tasks more difficult. But | actually thithkat everything came out well anyway, as the pupil
managed to find things to do to keep themselvasaiet, such as embroidering, while waiting for tiext
station. But we learned a lot about how to orgaaisession and what we need to consider. It waaland-
error-improve experience for us all, | felt. Andeevif we were a bit stressed while it was happerandeast

| feel that we and the pupils learned a lot todawerall | feel we should be satisfied based orbtoekground
(particularly the experiences) we had in advanger(l12002).

Now | will move on to Sara's dialogue with Ina twos how Sara deals individually with
the student teachers. At Ina's station the kidskeron a puzzle that is known as a magic
square. The point is to collaborate on puttingrthenbers from 1-9 in their correct positions
in a three-times-three square so that they totalinl%ll the rows, both vertically and
horizontally. Ina's first utterance focuses on Hoam the beginning the kids were active, but
when they started to find it difficult they in a ywa

(q18) dropped out, so then | needed to help thgrititing at what they needed to think about aridgh

like that. And once | gave them a hint, they maxagery quickly to do it (yeah) | don't know, | tthkirmost

participated well. Or like — some dropped out, lke the others they — initially at least most topért.
Might have dropped out a little bit eventually (rdi@D02, p. 3).

Here we can see how Ina starts to share her erperigy following up the question Sara
asked Eric in quote (g15): Did everyone in the groake part? Then came the following

dialogue with Sara:
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Dialogue 1:

(ul)Sara: Did they [the kids] collaborate or wasyane of them front and centre [and putting nunshar
the square]?

(u2)Ina: Yes, they mostly collaborated. One grogmted to try one-by-one and | let them.

(u3)Sara mm

(ud)Ina: They wanted to try one-by-one. It was like, now it's my turn, | want to try, | want toytr so
first they all tried and then they collaboratedttiel bit more afterwards.

(ub)Sara: Did someone ever ask the others: Whayareloing now? How are you thinking? Or gave the
impression that they were not aware of what wasgyon?

(u6)Ina: | think Phil once said — now | don't urgtand what you're doing. And then they tried tolakp

what they were doing and then he joined in. (...) ¢te¢ confused when everybody threw
themselves into the exerciftbe square] and started to summarise the numbergwhere

(u7)Sara: Did anyone argue why they wanted to nftneenumbers]?

(u8)Ina: Yes, it was like — yes, but this is tooanubecause there are two big numbers and thersvare
small numbers, that's too little, so they changebiita And some groups just switched [the
numbers] a bit randomly — because they could seethere were two big numbers together and
then they switched with two small numbers, and thashdenly, they got it. Other groups worked
more systematically — these three numbers maleefiftand these three and these three.

(mc112002, p. 3)

Here we can see how Sara, through her questioheigs Ina to focus more on the kids and

their collaboration when Ina in quote (q18) stans by saying that she helped them and then
they could do it. Sara’'s questions in utterancg &msl (u7) connect to and instantiate what
they have decided the aim is to be; the kids aréeteelop their understanding of the place

value system by sharing their knowledge, and thdestt teachers are to listen to and observe
the collaboration so they can see how the kidgftkdtask. Even if Ina starts by focusing on

how she gave hints, we see from utterance (u6)(a8ythat she apparently has observed
aspects of the kids' collaboration when she getctdguestions from Sara in utterance (u5)
and (u7). As will be seen below, from her writingsthe log book Ina has apparently been

aware of their aim. We can also see how she seenmaute developed her seeing skills

through her teaching experience. With the firstugrof kids she was more preoccupied with

what she should do rather than what the kids did:

(919) We were instructing at stations (our owmplamathematics) and the environment group stavitd
me. Then | was most focused on what | was goirdptand not what they did. The activity went muc$tda
than expected, because | had to give them smal hihthe time to keep them interested. (I mighthaps
have allowed them to work things out more on tteim, but | had the feeling they only lost their
concentration and their attention went elsewhafd)en planning, we were particularly focused on hgvi
pupil-active learning with collaboration. The puilere clearly active, but how well they cooperateded
from one group to the next. The group with Pam Rattick initially wanted to try alone. One afteetbther
tried without getting anywhere, and then they sthtd cooperate and then they solved the probleajiffy.

It was really nice to see how five brains work eetthan one. | really think that everyone in theugr
understood what happened and what they did. | thivdy learned much more from cooperating. They
double-checked each other's figures and found agether that they had prepared a magic squarénlt th
they learned much more from cooperating here thh(or a teacher) would have gone the round arpeake
each individual when they got stuck. Even if nobedyuld perhaps have managed alone without assistanc
they all managed through cooperation. The fact they as a group manage together ensures thatoéach
them achieves something, | think (Ibin112002).

So far we have seen how both Eric and Ina appgrbatte been aware of the aims in
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their teaching; the kids have collaborated on #skd and shared their knowledge, and Eric
and Ina "have seen". But while Eric immediatelytst his narrative by focusing on the aims,
Ina needed to be encouraged to do so. As seemgthrdterances (u5) and (u7) in dialogue 1,
Sara renders visible or underscores what collaloorabetween the kids should entail.
Apparently she uses her experience of how kidsbotate to instantiate the aim and this may
help Ina to focus on what she saw.

Focusing on the aims they have agreed upon iswarineg and very clear feature of the
way Sara deals with the student teachers’ expergerigut as the quote below shows, it does
not always turn out like this:

(g20) | have attempted to recall what they haveasetheir aims, like getting a hold of them to kelep
thread in sight. How did the aims fare? Did we nggntb make the assessments? Did we achieve what we
wanted? (...) But | also feel that very often tlfigne student teachers] have so much — they haveust on

their minds after such an experience [teachinditi€]. They often need — and particularly someheft — to
speak about their experiences of it [the teachifig). They are so many [student teachers] andnkth's
difficult — particularly when they have all beenantion — and they often have been, of course r ltlieel

it's bad if | cut them off and only focus on on@ext that | think is important, if they don't thisk. Because
there might be something else they feel is equallyortant. And | think it's very important that thare

allowed to state things afterwards, and that givesa lot of thoughts, what they say afterwards ahét
they write in their log books about where they @m&41103, p. 7).

In the mentoring conversation used in this illustra Sara understands, as will be seen
below, that Irene probably has not been focusedthmir aims in her teaching. The
mathematical content at Irene's station was husdrieshs and ones. She read numbers out
loud and the kids were to put the digits in theirrect positions by using labels with numbers.
All the groups finished the task quickly at hertista and, as Irene says: "(g21) | could have
accomplished more, really, with these tasks, Started to cut out more. Most knew what
they were doing now. Some needed the system thatwwere going to put the hundreds and
the tens and the ones” (mc112002, p. 3). This wiewed by the dialogue below between
Irene and Sara:

Dialogue 2:
(ul)lrene:  Paul had some problems; | just had tp hien.
(u2)Sara: Did his problems concern oral expresefdifie numbers or did he have problems putting them

in position?

(u3)lrene:  He mostly had problems putting themHa tight positions — especially the ones and tens —
actually he got lost with the ones and tens. I, fae immediately understood the position of the
hundreds. But he expressed the numbers orally tdaagid that at least.

(ud)Sara: mm

(uS)lrene:  Has that been a problem for him befar@rally express the numbers?

(u6)Sara: Yes, it has, but | feel that it has bemming along — it's starting to fall into place} lyou heard
when he counted at your station today, Eric, therctunted ninety-eight, ninety-nine, ninety-
eleven and then he caught himself? Ninety-elevem?tihat'll be hundred and one. So he — he's
probably in a phase where he needs lots of expersewith this.

(--))

(u7)lrene:  Penny did not quite make it on her ovand | think that's because she feels so inseculela@es
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things so carefully.

(u8)Sara: She's struggling with it (p. 5)

(u9)lrene:  So | moved her — my intention was toehbher — when there were three and two, or likeamk
two working together

(ul0)Sara: Yes?

(ull)irene: Then I thought she could work alone Bhidl and Paula together, but | just had to swaatund,
because she doesn't manage to sit alone — so ldnihikto sit alone, that was probably not the
most perfect solution either -

(ul2)Sara: But you saw possibilities there?

(ul3)lrene: Yes. He — he just wanted to put dowheet [with numbers] — he found it fun to read lseshe
likes to read and ask the others, | think. But wherhas to do something on his own it's a bit
like, don't want to.

(uld)sara: But maybe he feels insecure if he -

(ulb)Irene: (interrupts Sara) but he can do it.

(ul6)Sara: Yes, that's true

(ul7)Irene: So | sat down with him and worked atdfether with him — and he knows the different hem
positions

(ul8)Sara: mm

(mc112002, pp. 4-5)

Through Irene's description of the situation we Hest the kids have probably not
collaborated on the task. Some of them have besedéogether but worked alone, and Irene
is the one who helps the kids who are strugglifge &es not mention collaboration between
the kids, nor does Sara draw her attention to Bus.as we can see from utterance (u3) and
(ul7), Irene has seen and can describe how eatheokids has solved the task. This
exemplifies Sara's thinking from quote (q12) abosteident teachers should feel that what
they have done is not without some level of sucdesSara's opinion Irene had captured a lot
of important things even if she was a little offevhit came to the aim. Instead of mentioning
the collaboration aim, we see from utterance (W) (ul2) that Sara encourages Irene's
description and the solution she tried to introdt¥& his way Sara underlines the importance
of what Irene has seen and described with respethe kids and mathematics. This is a
recurring trait of Sara's mentoring in the postteag conversation®”’

To this point we have seen how Sara deals with eathe student teachers, exemplified
by three of them and how they are treated difféyeSara's experience is that it is wise to let
the student teachers talk about their own teachxpmeriences immediately; otherwise they
may fail to pay attention during the discussione Ppost-teaching conversations never end
with the student teachers' stories about their maapees with the kids. Sara almost regularly
summarises or initiates discussions through questgimilar to the one she asks this time:

19| have no data on how Irene experienced this. Hyas mentioned in Chapter 4, Sara encouragdsgiin
the log book, the student teachers choose whahawdften they will write. And, | was surprisedgee that not
all the student teachers were as preoccupied blgemsttics as | am. Irene, for example, focused roaréhe
Norwegian subject and social experiences with ttis i her log book.

19910 Chapter 5 on page 100 | gave examples of tiredaature when | showed how Sara reinforced wiet t
student teachers did well in relation to the kidd enathematics.
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"(q23) What were the aims of this round? Could gouback and check our plan. (...) Could
we now say something about this?” (mc112002, p*°ara sees taking the student teachers
back to their aims as a way of bringing them furthlong the way when there are many
together; "(g24) There are five of them and theyend taken part in the same things. (...)
Spend more time to make them see the relationsametr@ow and focus more on — or address
what was the aim" (int052502, p. 7). She finds thise important because her experience is
that student teachers seldom ask each other gongstiooffer comments while they share
their individual experiences. Sara sees summanesdécussions as ways of sharing their

knowledge, what have we learned together fromeahehing experiences with the kids?

Focusing on aims, lllustration 2:

This second illustration is constructed to shovhighlight what | have identified to be Sara's
overriding aim of focusing on aims in teaching;yteelp teachers to address kids' learning.
Here | will present some "snapshots" into how Sdeals with Ina and Irene who were
responsible for one station together in their fougaching period. A few examples from the
other student teachers are used to enlighten Sactigns. The snapshots are taken from a
number of post-teaching conversations held betwiheir teaching sessions over three
succeeding days. This time the aim for the kide'img is that they should develop their own
way of calculating. To accomplish this each kiddbacalculate his or her own sums while
collaborating in play activities. One consequen€dahis aim is that the student teachers
should observe if all the kids manage to find tlosun way of calculating and ask questions
that help the kids develop their own strategy. Saraell aware of how adaptive teaching
may be a challenge to the student teachers, buteibehem that adaptive teaching may be
difficult with 27 kids, but by teaching small grauef kids it should be possible to adjust.
However, Sara conveys to the student teachereWeat if the aim is adaptive teaching it may
turn out that they learn more about what each ki do. We remember from quote (q12)
above that she wants the student teachers to uadertheir own learning as an important
part of student teaching. Moreover, learning whials kkan do is an important part of a
teacher's daily work. Through the quote below weeustand Sara's way of connecting aims.
She explains it like this:

110When dealing with the student teachers' indiviju&ara never uses the word aim. However, as e
in Appendix 2 | have identified how her way of gii@sing connects to the aims they have agreed uploave
not discussed this issue with Sara, but | belidhat because she wants the student teachers toienqeer
success, she brings in the aims as a common esterps we have seen, some of the student teanterhave
other things they want to share (q20) and, as Rasait, these are things that are important fenth
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(925) We have organised stations or activitieshad we can adapt and [at the same time] have tbsilplity
to see how different they [the kids] work and hibve possible to play 'tossing rings' on differéatels and
perform adaptive teaching while the kids do the esamtivity. (...) It gives a much greater opporturid
adapt things so the kids feel they are interaciing working together, but they actually get chajiEsnon
their different levels. (...) Such a way of workigiyes you [as a teacher] much insight (int052503).

By teaching small groups the student teachersigseé ¢o the kids and thus can adapt to each
of them and at the same time acquire the knowledgmut the kids that is necessary for
teaching.

| start this illustration with a dialogue that toplace when the student teachers had been
teaching one of the three groups of kids and wéeirsg their experiences in the post-
teaching conversation. Ina and Irene want to chasgects of their teaching before they meet
the next two groups of kids! They have apparently experienced difficulties vifta tossing
rings activity at their station. The dialogue belstwows that already before this first post-

teaching conversation they have made some chaogbstgame as preparation for the next

day:
Dialogue 3:
(ul)Sara: How did you carry out the tossing ringmg?
(u2)Ina: We started — with the first group, thingsnt quite well, it wasn't that windy?
(ul)Sara: But how — how did they [the kids] count?
(ud)Ina: Used the hundreds that were marked
(uS)lrene:  (interrupts Ina) Unfortunately, everyidniwas up to a thousand.
(u6)Sara: Hundreds are marked on the game?
(u?7)lna: Yes, 100, 200, 500 points and then tlmyiccuse plus and minus till they reached 1000 thkac

(u8)Sara: Yes?

(u9)lrene:  Made some smaller numbers now, Pennyndicunderstand numbers over, did not understand
large numbers (no) she even thought hundreds wiffieutt, tried to introduce friends of
hundred and friends of thousand, to get a grigherténs (yes).

(ul0)Sara: It's really important to see that shesdt have that great understanding of the baseuser
system or the place value system — that she daeanage to transfer her knowledge of friends
of ten to friends of hundred, can't think thatéven ones and three ones make ten, then seven
tens and three tens must be hundred.

(ull)irene: Now we have made it like this, one gavhere they shall reach 1000, one game to reach 500
one to get 100, we can change, at least therenzaibes number on some of them (mm) put on
new labels with numbers (mm), one with numberswelae hundred (yes).

(small pause)

(ul2)Sara: Do you understand how they [the kid&jutate?

(mc040103, p. 1)

From utterance (u5) we understand that Irene rasegiow the activity of tossing rings was
not as adaptive as their aim was and they havalel@do make some changes. They have

seen that not all the kids manage to use the gartteeg intended to; to add numbers on their

110 all the post-teaching conversations which | éhasken these "snapshots" from Sara and the whole
student-teacher group are engaged in similar psesess those shown in lllustration 1.

112 As mentioned in Chapter 4 on page 86 this stafias situated outdoors and there were three differen
activities for the kids. Ina and Irene divided gup of eight kids in two. One group tossed rimgsle the
other's skipped rope and then they changed. The dlotivity, working with a magic square puzzle,svebone in
the group as a whole. For the sake of this illtistnal deal with the tossing rings activity.
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own. Irene seems to be surprised that Penny ddewartage large numbers (u9). In utterance
(ul0) Sara praises Irene for having seen that.wedee how these two student teachers have
made three different games for the next two graafddads so they will be more adaptive. In
the last utterance, (ul2) Sara draws their attertbahe aim for the lesson by asking if they
understand how the kids calculate. The aim forkike' learning was to develop their own
way of calculating and the student teachers wegeetto help them do this, but they will not
be able to this if they do not understand how this lcalculate. The answer from Ina and
Irene is that they found it difficult because thesed a lot of energy just to group the kids and
maintain their attention. Sara reminds them of hbey had talked in the planning session
that the kids should be aware of what they aredatospend time on determining how they
might calculaté™®

Sara asked Eli and Eric, who shared the respoitgibtlone station, the same question as
in utterance (ul2) in the dialogue above. They aaldscribe how the kids managed to find
their own sums and gave examples of how they dgdinhdifferent ways. When lan, who was
alone at one station, shares his experiences hatlothers he points out that the kids counted
in their heads. He also describes how he has db¢alé(q26) talk a bit more about rules
because it turned out a bit (...) too much ciraress the corridor, too much fun with a ball —
too much noise and confusion, but they receivedigomning with counting in their heads —
they counted in their heads" (mc040103, p. 2). &dlaws up by saying that he perhaps also
should

(g27) establish that they [the kids] have to naievil how they calculate. (...) Bowling is really anderful

station and good practice for them, but then atiaréhould be paid to having them calculate thessand

try to show — use the paper when they do it dnéfytdon't use the paper but just state it (lan sayswhile
she is saying this) (mc040103, p. 3).

As seen in quote (g26) lan claims that the kidswtediin their heads. Sara, however, tells
them that she has seen how some of the kids whdlyaunted in their head took over and
cried out the answers (as seen in quote (g25) ge a8 Sara with her experience could
foresee this). She reminds lan and the other studanhers of their aim; the kids should do
their own calculation. The activities should notntunto a situation where some of the kids
calculated for the others. Then these will be @@ of doing, not developing calculating as

was the aim for the teaching. Additionally, thissaan aim for the student teachers' learning;

13 |n a pre-teaching conversation discussing "pdetit’ in Norwegian, Sara has told the student teecthat
in her opinion kids should know the aims of acit@ést This issue arose when one of the student ¢eactsked if
they should tell the kids about the aim and Sasavared:" [I] think it's important for the kids' ieéng activities
that they know what they're doing " (mcwu032103# ).
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see and understand how the kids calculated diffigreas can be seen from the quote below:

(928) My intention was to make them [the studeatkers] think about how they could use the orgépisa
to — to make the kids write a bit, or could listemd talk — talk with the kids (int041103, p. 8edpecially
thought this to be important so that the other esideachers could understand. (...) That there dhioal
something concrete and not only, | believe theg Kius] did the math like this or so. So this wasaan for

the student teachers' learning (int052503, p*8).

We see that lan has been aware of how the kidsglwaiculate, claiming they counted in
their head. Ina and Irene have apparently also beme of this, but as the dialogue below
shows, the two of them found it difficult to expiato the kids that they should calculate on

their own.

Dialogue 4:

(u)Ina: Had a kind of plan on telling them, hassl, difficult enough to make four of them stangk¢h
and listen.

(u2)Sara: Have you thought about this for tomorrien?

(uld)Ina: Tell them while they're inside, so weVanmed to divide responsibility for the kids, inacbe of
four kids each.

(ud)Sara: Now we see that as teachers we nevemeetmm good at organising — we always see new shing

we can organise, if we do it this way or that waygs go much more smoothly, that's why we
see that if we have stations, and repeat thingsfiee times it goes more smoothly eventually,
precisely because we do like you're doing now —thisexperiences gained the first time, adjust,
and if we can keep our aims in mind — and justtdget stuck organising — but think — what do
we want to accomplish? What's the learning forkikds in this? Then you've got to balance it so
you don't get too much focus on learning so thaytdecognise the game in it.

(mc040103, pp. 1-2)

We remember from the previous chapter, quote (g#6)page 129 that in planning
sessions Sara keeps organisation in the backghoecalse she is afraid the focus would be
on technical matters and not on the kids. This loarseen as contradicting what she says:
"(929) focusing on the aim — and becoming aware/lwdt | must do then — what is needed to
— keep the thread leading to the aim. And thagiiy@bout organising and things like that"
(int041103, p. 10). But Sara's idea is that thedestti teachers should experience how
organising is connected to accomplishing aims. Sggaes:

(q30) What's best is if they get to try some [téagh and then they can reflect and then they gétyt again

(int041103, p. 3.). | really think it's a point ththey should feel this a little — feel it and -elf¢heir needs

int041103, p. 11). Because when we start to plen,tthen | have what I've experienced, and theet k@
think in new ways (int052503, p. 21).

In utterance (u4) in the dialogue above we see 8ava's thoughts on experience, aims and

organising are made visible to the student teachers
With the next two groups of kids the student teeslmgganise in a way that apparently

114 actually, this is an example of the point | madmwee; the student teachers should in the secoricdhtie
post-teaching conversation share their experiebgediscussing how different kids solved the taskeach
station.
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makes it easier to listen to the kids. | continm@de Ina and Irene as an example. While these
two female student teachers experienced the fagta be a bit chaotic, Ina describes the next

two days like this:

(q31) It functioned a little bit — better and bettes the week progressed. The kids got more ot of
eventually, too, | think. But — it might be ratHenited what they learned in just that situation.)(We didn't
change the programme so much, we just changedglamisation a bit. We had the same things andaimes
way of doing it. We focused much more on tellingre&id which task they had to do at each statiow, a
what they should do. | explained it much more elyi than on the first day. (...) | learned a ibat how
they calculate and think in different ways or — hihvy arrive at the answers. There was somethisigwhs
very interesting — when they were playing with thngs, they were calculating, on paper. And songkitdin
their heads. It showed very clearly there, thisarathnding of the decimal system, whether theylyreal
understood it or not. There were some who hadcikell up to the hundreds, but once they got into the
thousands, the fifties became fives and the huisdmdht become thousands. Just see how they —thoasi
difficult for them, to put it that way (intin, pg-5).

The kids have apparently been working on mathewadictivities beyond just playing games
as Ina has observed how they struggle with thelcutaions. Ina has both seen and
experienced how “the base ten number system” ificalif for some kids. Sara also
acknowledges that the kids were involved in doireghmamatics but as she says:

(932) When | was in there and looked they weré, &t | also found that they [the student teadhdics not

— did not grab the opportunities they had for viagyand adapting to each kid — they were workingjtuas

so simple for some [of the kids] that it was onlit was only the game. Should we simply only plathere
was no challenge (int052503, p. 9).

The dialogue below, taken from the last post-teagiconversation of this teaching period
shows how Irene experienced the adaptation as/refadlllenging. Sara's first utterance (ul)
in the dialogue below points back to an utterameed made earlier in the conversation when
she shared her experiences with the others: "(§@&8yoduced challenges yesterday. What
Pam and Paula thought were good challenges didvodk for Patrick, boring, boring [he
said]" (mc040303, p. &

Dialogue 5:

(ul)Sara: Like you said, Patrick found it boringayhe we could have changed the numbers in the game?

(u2)lrene:  There were quite different numbers, gould work with hundreds and then you had the téns,
believe there were really various numbers

(u3)Sara: maybe another variation could be thatrwjel toss a yellow ring you multiply by two or whe
the yellow ring lands in the hundreds you can mUjtiby two, try to adjust, try and do
something about it if he thinks it's boring.

15 This is another example of how Sara in the sequartl of the post-teaching conversations raisesaitmes
again. As mentioned, Irene's quote (q33) occurrdilewshe was describing her experiences. Dialogue 5
occurred when they discussed how the activitiealattations could have been more adaptive to &athrhis
issue came up because the student teachers, astsaggled with the adaptation. Sara's last utterdefore the
dialogue with Irene was: "Then we're talking abatiether it might not be necessary to control ihaod, but
when you're present and see that things are happem don't want to happen, there's no learningdone who
are not working, then we have to intervene andsidja there's some activity" (mc040303, p. 4). Ar&h Sara
says "like you said.." and dialogue 5 took place.
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(ud)Irene:  In my opinion | provided a lot of chaitges. Gave him the possibility to use both multagiion,
minus and plus and — something that functionedeyday did not function today

(ub)Sara: Sometimes you experience that the kidsnat motivated, or not all the plans are always
successful.

(u6)lrene:  In my opinion | provided quite good dbafes, but at the same time | asked if he may hade
some ideas (yes) and | tried to get them [the Kinlsyrite down their calculations on paper (yes).

(mc040303, p. 4)

From utterance (u6) in the dialogue above we saeShra by uttering yes praises Irene for
what she has done. And apparently Irene bearsnd thieir agreement or their aim, the kids
should be challenged and they should write dowir ttedculations. Irene admits that she
finds it challenging to teach mathematics, and &rglit like this:

(q34) | feel that it must be possible to makauit,fout | don't know how to do this — I'm tryingsperately to

be creative in a subject — but | believe that eweey might do well in maths if they receive the tigh

assistance along the way — Sara is innovative iatwhe's doing — making them talk about how thenmat

they're doing is really difficult — finding the f¢ language is a challenge — have poor languagelfriys
maths so it's difficult to help others — don't hadequate skills in maths to teach it (intir, p. 1)

Reflecting on her experiences of how the studeathers performed and talked about
their teaching in this illustration Sara thinks:

(g35) And so I'm sitting and — thinking about thighen there's such a focus on organisation. Thehtmi

have organised this better, that might have wobster for all the kid$:® Everybody might have benefited

more — but then | also think that I've got to rerhemthat these are first-year student teacherssamngk of

what we've been talking about as most importardadmomplish, is really that they communicate witk th

kids. Perhaps I'm expecting too much from firstrygadent teachers. There's this balance here mtually

we should be impressed that they initiate thedeoatand show the kids the way and do this (inBD&) p.
9).

Sara finds that due to a lack of experience sontbeostudent teachers probably "(q36) have
their hands full just organising at times — anchikhabout the aims and see the kids and their
learning in the middle of this" (int052503, p. 13he also points out that it is demanding to
deal with several aims at the same time and "(diZ&)e variation so that everybody has
challenges — in the same game — it's too muchganise for them" (int050503, p. 21). She
says to the student teachers: "(gq38) But we alsmrhbe much better at organising and
structuring to satisfy our aims. And of course ftisian endless discussion, do we structure
and organise the kids too much so they aren't aliowny input? That might happen”
(mc040303, p. 3).

How can the story be understood?

We have seen that Sara encourages the studenetsachexplore and learn about kids

11811 an interview (int040303) Sara acknowledges thiaat Irene in this example (and other studentheec
other times) conceives as challenges may not beriexged as such by the kids.
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through the experience of teaching mathematicss iBhaccomplished by observing the kids,
being in dialogue with them, talking with each bémn and listening to their collaboration
while teaching. The student teachers also needddlss as an important part of their work as
teachers in the future; they should be good ahgediims are used as looking glasses in this
process; they become the focal points for the stiutdachers' seeing. As will be seen below,
Sara's way of thinking about student teachershiegris much attuned to Dewey's philosophy
of educative experiences. In answer to criticisniisfprogressive education, Dewey (1938)
emphasises the important role of the educatorhernhiore mature person in the novice's
process of learning from experieniéé According to Dewey, it is the responsibility ofeth
more mature person, in this case the cooperataxghés, to prepare for and assist novices to
learn optimally from experience. | will argue ththe way Sara focuses on aims in the story
told above can be understood in light of Deweyasnelas the aims both prepare for and assist
the student teachers' chances of learning fronexperience of teaching.

As mentioned in the introduction to this chaptée pervasive myth that learning from
experience is all one needs to become a teaclhyegesioned. In a similar way, Dewey (1938)
stresses that experience and education cannotdslgliequated to each other. He maintains
that "the more definitely and sincerely it is héthéit education is a development within, by,
and for experience, the more important is it theré shall be clear conceptions of what
experience is" (p. 28). It must be framed with refee to what is to be done and how it is to
be done. The cooperating teacher should arrangphyscal and social conditions in such a
way that learners have growth-producing or edueatixperiences. Turning to Dewey again:
"The belief that all genuine education comes ablmaugh experience does not mean that all
experiences are genuinely or equally educative2§). As mentioned on page 142, Dewey
emphasises two intertwined principles which he ssefundamental in the construction of
experiences that are worthwhile or educative: thecples ofcontinuityand ofinteraction
The first principle points out that the future ade taken into account at every stage of the
educational process. In the second principle, &gtewn clarifies how an individual's needs

and capacities interact with the provided environtnén their active union with each other

7 Due to experience of how his educational thoughis been put into practice in American schoolsriyri
the first decades of the previous century, Dew&g8) pointed out in his book "Experience & Educatithat it
is odd that teachers were excluded as memberseo§bup. He claimed that this was a reaction frare o
extreme to another, maintaining that it is an itte@ absurd to require refutation that the childeee seen as
individuals whose freedom should be respected whidgemore mature person should have no freedommas a
individual. He emphasizes: "Just because traditiedacation was a matter of routine in which thangl and
programs were handed down from the past, it doe$otlow that progressive education is a matteplailess
improvisation" (Dewey 1938, p. 28).

158



these two principles provide the measure of thecatike significance and value of
experience. Below | will develop further what isane by these two principles and how they
can be useful in understanding and interpreting'Saactions. | will start by outlining the
principle of continuity and show how Sara's focasaims connects to this.

Through the principle of continuity of experiencesthe experimental continuum, Dewey
(1938) explains that educative experiences are emiad to each other. This means that
"every experience both takes up something fromethwasich have gone before and modifies
in some way the quality of those which come aftgr" 35). Educative experiences are
experiences that promote rather than retard fugmosvth and lead to richer subsequent
experiences. Everything depends upon the qualithetxperience which is had. The quality
of any experience has two aspects. The first, amadiate aspect of agreeableness or
disagreeableness is, according to Dewey (1938)ioabvand easy to judge. The second
aspect, the effect or its influence upon later eepees, is not "borne on its face" (p. 2%.
This places responsibility on the shoulders of édecator. It is the job of the cooperating
teacher to arrange for the kind of experiences i@ not discourage the student teachers,
but rather engage their activities, which are mba& immediately enjoyable as they promote
having desirable future experience. The challengenteducation based upon experience is to
select the kind of present experiences that livetfédly and creatively in subsequent
experiences. While each experience is agreeatdeenr exciting in itself, experiences may be
so disconnected from one another that they arénkatd cumulatively to one another. Dewey
(1938) claims that "each experience may be livelyid, and ‘interesting,” and yet their
disconnectedness may artificially generate dispersiisintegrated, centrifugal habits. The
consequence of formation of such habits is inghiigitcontrol future experiences" (p. 26).

The principle of continuity rests upon what Dew&938) calls "the fact of habit" (p. 35),
the basic characteristic of which is that everyezignce enacted and undergone modifies the
one who acts and undergoes. Whether we want itr toog this modification affects the
guality of subsequent experiences; for it is a sehat different person who enters into them.
Dewey's use of the word habit covers the formatibeamotional and intellectual attitudes; it
covers our basic sensitivities and ways of meedimg responding to all the conditions which

we meet in daily life. It obviously goes deeperrthbe ordinary conception of a habit as a

118 Dewey developed these ideas with schools in nlitink it is appropriate and interesting to pdirtck to
the previous chapter where Sara tried to makestintent teachers' activities for the kids sometimmge than
just fun, or to refer to Dewey, from an immediaspect of agreeableness to what mathematics colkhheed;
the influence upon later experiences.
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more or less fixed way of doing things.

Sara's way of mentoring connects to the princigleantinuity in different ways, or |
might say on different planes. To understand whateant by this | have to argue beyond the
evidence provided in the story in this chapter poaht back to other parts of the research
text. The key word is aims® Sara has both long-term and short-term aims thidecher way
of mentoring. The first one is probably hidden floe student teachers. Actually, it is part of
the answer to my research question. In Chapteargued that Sara has a long-term aim for
her way of mentoring mathematics. She wants theestiuteachers to understand how kids
learn and develop mathematics and how teachintgseta this. In the two previous chapters
we have seen how this long-term aim affects Sawiens. In Chapter 5 we learned how she
turned the student teachers' attention towardskitie from the very start of their student
teaching. In Chapter 6 we saw how she found it wasguide the student teachers' planning to
help them see kids' learning as the important gfaieéaching. In the story told in this chapter
Sara focuses on how the student teachers can adaéds the kids' learning and their own
learning through the experience of teaching. Thus grovides the student teachers with
experiences that are connected to each other dweerentire six-week period of their
collaboration.

Moreover, through the story told in this chapter wrelerstand from the two quotes (g3)
and (g5) that Sara wants the student teachersuelapea habit of mind or emotional and
intellectual attitudes for talking with and obsenyikids in their daily work as future teachers.
Thus Sara connects student teachers' current dock foeeds, or to echo Dewey (1904),
Sara's immediate aims have an ultimate aim. Dewgeyg the words immediate and ultimate
aim to emphasise the importance of making studsadhiers thoughtful and alert students of
education rather than focusing on attaining imntedgoficiency. He explains it like this:

Theimmediateaim, the way at getting at the ultimate aim, isdpply the intellectual method and material of

good workmanship, instead of making on the spoit,&sre, an efficient workman (p. 143). (...) It @nin a

word, at control of the intellectual methods regdifor personal and independent mastery of prdctidt,
rather than at turning out at once masters of thaf (p. 144, italics in original).

In all the three chapters 5 to 7 we have seen rena fBstifies her actions in different ways by

pointing out that her aim is to avoid the studezdchers becoming what she refers to as
technical teachers who simply deliver subject mat&udent teachers need to see and
understand other aspects of teaching. An impomgarit of good workmanship, as expressed

by Dewey, is to develop the competence of what 8alla seeing. Sara apparently finds the

1191 will return to criteria of what Dewey calls goaéms later in this section.
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aims to be the looking glasses that assist studeachers in this process. Sara's focus on the
aims has a long-term or an ultimate aim.

One example of the principle of continuity is grbwtnot only physical but also
intellectual and moral growth. But growth can deyein many directions, and not all of them
are desirable. As an example Dewey (1938) mentibat through experiences a man can
grow into a highly expert burglar or a corrupt golan, and, | would like to add, a teacher
who is not able to see the kids and their learnlingrefore Dewey argues that the direction in
which growth takes place must be specified. lhis,claims, the task of the educator to see
what direction an experience is heading in. Thepeaating teacher should be on the alert to
see what attitudes and habitual tendencies arg lbeiated. SHE” must, if she is an educator,
be able to judge what attitudes are actually coweuto continued growth and what are
detrimental to this. Illustration 2 shows us tharé&Sunderstands that the way the student
teachers understand and interpret their experiemagshead in wrong directions. lan found
the kids to be unruly (q26) and Irene experiented one of the boys became bored (g33).
Sara apparently understands how the student teaarer on their way to blaming the
children, and by reminding them of the aims, Saraention is to make the student teachers
see things from another perspective. Did the kiteakthe aims of the activity? Perhaps the
tasks were not challenging enough or the organisatould have been better? As Sara sees
where the student teachers' experiences are heabmdelps them to see how they can
organise conditions that make them and also the &apable of accomplishing the aims;
through adaptive activities the kids are to develogir competence in calculating and the
student teachers are to develop their understarafingw the kids do this. By referring back
to my socio-cultural framework and the previouspthg | maintain that Sara uses the aims as
a tool to help keep the student teachers on track.

According to Dewey (1938), there is no point in t@operating teacher being more
mature if she wastes her insight instead of uding help organise the novice's conditions of
the experience. The relation of the present toftitere is not an either-or situation; the
present always affects the future. As Dewey sedkhatpersons who have achieved maturity
in a case are the ones who should have some idb& abnnection between the present and
the future. In this case Sara is the one who knaeWat it takes to perform the adaptive,
interactive teaching forms emphasised in C-97. Advave seen in the two previous chapters,

through their apprenticeship of observation (Lott9¥5) student teachers most probably have

120 Dewey uses male pronouns in his writings. | wil the same in direct quotations; otherwise | wilku
female pronouns when talking about the cooperaéagher, also when | refer to Dewey's work.

161



no idea of this. Hence, the responsibility for ituging the conditions for the kind of present
experience which has a favourable affect uponuhad rests upon the educators. As seen in
guote (g5) Sara knows that as teachers the stueachers "have to be good at seeing" to
learn about the kids and accomplish adaptive tegcapproaches. Hence, even if they have
immediate aims for their lessons, Sara focusesHgkiius, as we can see in the way she deals
with Irene in lllustration 1 and how she reflects the student teachers' experiences in
lllustration 2. In the first case Irene has reaken how individual kids solved the problem. In
the second case Sara found that even if the asdaftive teaching was not attained at all the
stations, the student teachers apparently wereeasfahow the aims should guide their
organisation. These are experiences for the future.

Dewey (1938) maintains that on any given occadm@nnmore mature person has no right
to withhold from the younger person whatever symgit understanding his own experience
has given him. Education as growth or maturity $thdae an ever-present process, also for
Sara as a cooperating teacher. Moreover, Dewey8j16l@&ims that "failure to take the
moving force of an experience into account so asidge and direct it on to the ground of
what it is moving into means disloyalty to the piple of experience itself* (p. 38). This
disloyalty operates in two directions. First, astiened above, the educator is disloyal to the
understanding she should have obtained from hergashexperience. Second, she is disloyal
to the fact that all human experience is ultimateslycial; it involves contact and
communicationt?*

To understand how Sara is loyal to the understgndie has obtained from her past
experiences | once more need to point back to qthets of the research text. Sara often
refers to how through her work as a cooperatingheashe has become aware of important
aspects of her job. These experiences have grgmicinon how she collaborates with Eli,
Eric, Irene, lan and Ina. We could see in Chaptérab Sara's previous experiences informed
the way she started this student-teacher grouglts éxperiences. In the previous chapter we
learned that through experiences she found it wasguide the student teachers' planning.
This will ensure a teaching approach that will pdevthe student teachers with the
experiences they need to understand and develop dnaey (1904) refers to as good

workmanship instead of being craft persons. Thedrte come close to the kids and develop

121 This is, as we remember from Chapter 2, an impofeature of socio-cultural theory; Vygotsky claithat
an individual's intramental functioning dependsmper or his experiences in intermental settin@8{&). As
such this is an example of my claim in Chapter 8 Appendix 2 that Dewey's writings bear similasti®
socio-cultural theory. Dewey claintisat the principle of interaction means that edocais essentially a social
process. | will come back to this point later irsthection.
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a habit of seeing. The story told in this chaptlso sshowed us how Sara is true to the
understanding she gains from her experience ofloothting with this group of student

teachers; she has to know them and deal with tnemidually. This is an important part of

what Dewey (1938) calls the second chief princifde interpreting an experience in its

educational function force; interaction. Below llivautline what is meant by this principle

and show how Sara's way of dealing with each okthdent teachers connects to this.

Interaction means that internal and objective cioras in experiences are equal; any
normal experience is an interaction of these twadd®mns. The idea of internal conditions
refers to how experiences influence the formatibatttudes of desire and purpose; what is
going on inside a person. This has already beechemliupon above when we looked at the
notion of "fact of habit". But experiences are danfly fed from sources outside the
individuals, referred to as objective conditionsswey. Throughout life we live in a world
of persons and things that by and large measur¢ @ according to what has been done
and transmitted from previous human activitiesTo illustrate this Dewey mentions how a
country boy will have different experiences frontity boy. On the microgenesis plane and
for this case study, student teachers in what eaanderstood as traditional or conservative
setting$?® will have other experiences than those who aréh vilara. When objective
conditions are ignored, experience is treated a vere something which takes place
exclusively inside an individual's body and mindak&n together, or in their interaction,
internal and objective conditions form what Dewe}lsc a situation; individuals live in a
series of situations.

The two concepts of situaticend interaction cannot be separated from each .offrer
experience is always what it is because of a t@imsabetween an individual and what, at the
time of the experience, constitutes her environm@iis environment could consist of
persons with whom she is talking about some topicewent, for instance kids doing
mathematics. Important to note is that the sulipdgked about also is part of the situation. The
environment can also be the book one is readingtl@dopic of that particular book. Thus
the environment is whatever conditions are intémgolvith personal needs, desires, purposes
and capacities to create the experience in quesfibrough the notion of situation we
understand how the two principles of continuity angkraction are not separate from each
other but must be seen as the longitudinal andalatspects of experiences. Different
situations succeed one another, and because pfitiagple of continuity something is carried

122 This is also an important feature of socio-culttih@ory as outlined in Chapter 2.
12310 Norway this is not uncommon for student teashiéeld experiences, according to Sundli (2001).
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over from the earlier to the later ones. The emritent or the world of an individual expands
as she passes from one situation to another. Dé838) maintains that what is learned by
way of knowledge and skill in one situation beconaesinstrument of understanding and
dealing effectively with situations which follow.his process persists as long as life and
learning continué?* The immediate and direct concern of an educatdhéssituations in
which interaction takes place. Because the indalideho enters as a factor into the situation
is what she is at any given time, Dewey claims izt places responsibility on educators is
the importance of objective conditions; they carsdme extent be regulated by cooperating
teachers.

The phrase "objective conditions" includes both wwhaone by the educator and the way
in which it is done; not only words spoken but thee of the voice in which they are spoken.
It also includes available materials, or to puaiiother way "the totadocial set-up of the
situations in which a person is engaged" (Dewe\B19345, italics in original). Cooperating
teachers should not only be aware of how actuakmsmpces are shaped by environmental
conditions; they should also recognise which surdimgs are conducive to having
experiences that lead to growth. As expressed bwee(1938), "above all, they [the
educators] should know how to utilise the surrongdj physical and social, that exist so as to
extract from them all that they have to contribtdebuilding up experiences that are worth
while" (p. 40). But if there is a lack of mutual egadation between internal and objective
conditions, the process of learning and mentoringl Wwe by accident. Therefore,
responsibility for selecting objective conditions@ries with it the responsibility for
understanding the needs and capacities of theithails who are learning at any given time.
It is not enough for the cooperating teacher toetako account how certain materials,
methods and ways of interacting have proved effeatiith other individuals at other times.
Moreover, there must be a reason for thinking tinaty will function in generating an
experience that has educative quality with pargéicihdividuals at a particular time. Dewey
(1938) maintains that "the principle of interactimakes it clear that failure of adaptation of
material to needs and capacities of individuals weyse an experience to be non-educative
quite as much as failure of an individual to adaiptself to the material” (pp. 46-47). Thus
the educator must have an understanding of indaldas individuals which gives her an idea

of what is actually going on in the minds of thegw® are learning®

124 This will be elaborated in the last section ostbhapter where | discuss "What could be the etiecaalue
for the student teachers?"
125 Orland (1997) shows in a study that teachers devémto mentors or cooperating teachers as they
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As we have seen, Sara has become aware of hemsdsitity to address the fact that
student teachers have different needs, wishes apdcttions (gqll). Hence they need
different experiences, or to put it another wagytldiffer in what they can gain from their
experience of teaching the kids. They have diffecapacities to see, to use Sara's words, and
they probably also have aims of their own beyorir ttommon focud?® From the story told
in this chapter we have seen how Sara takes ady@anfahe objective conditions, or utilises
the surroundings around the way they teach to eageueducative experiences for each of
the student teachers. By planning and performiaghimg with small groups of kids rotating
between stations, the student teachers are alltywgain experiences in accordance with their
individual wishes and capacities. In Illustrationnde saw how through a flexible attitude Sara
encourages the student teachers' own descriptiotieio teaching. She utilises the situation
to praise and highlight what they have experienaed seen. Apparently the long-term or
ultimate aim that guides her actions assists hkrodgh collaborative planning and post-
teaching discussions Sara takes into account thi@lsmspect of learning as emphasised in
socio-cultural theories; intramental functioninggorates intermentally (Vygotsky 1978).
Taking them back to the aims, we understand thromgbte (g23) and (g24) that Sara's
intention is to discuss what they as a group haaenked from their individual experiences of
teaching the kids.

Even if Dewey (1938) sees the objective conditiass the responsibility of the
cooperating teacher, he claims that they shouldimpbse on the novice. To avoid this he
underscores "the importance of the participationthad learner in the formation of the
purposes which direct his activities in the leagniprocess” (p. 67). Noddings (1995)
maintains that Dewey uses purpose and aims as gyrs1n the quote above he thus points
out how the learner or the novice should influetiee aims of her process of learning. But
according to Dewey (1938), one needs to undersidrad a purpose or an aim is and how it
arises and functions in experience:

A genuine purpose always starts with an impulsé abpurpose differs from an original impulse andide

through its translation into a plan and method afoa based upon foresight of the consequencestofga
under given observed conditions in a certain way§).

understand the importance of "tuning in" to thelett teachers.

126 Through quote (q11) from Sara we understand hasetstudent teachers have different expectations or
aims, even if together they develop shared aimshieir teaching. | do not know this, | only knovg pointed
out in Chapter 4, that they differ in their expéictas. Both in the previous and current chapteavehshown
how they agree upon shared aims both for the lkddd’ their own learning. However, not all of therk @nd |
have no evidence of how this is understood by eddhem. Nonetheless, from the story told in thisuter
there is evidence to claim that they all in somgsvare aware of the aims but differ in the way thenage to
realise them.
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The occurrence of a wish and impulse is not thal famd, but an occasion that requires the
formation of a plan and method of activity. In hieeory of educative experiences Dewey
maintains that the cooperating teacher's task seéothat the occasion is taken advantage of.
We have already looked into how Sara addressesnthisth this and the previous chapter.
Sara used the planning sessions to help the stteiters develop their impulses and wishes
into activities that promote the kids' learninggyhdeveloped aims for the kids' learning.
Moreover, building on this, Sara invites and assike student teachers in developing aims
for their own learning as seen in quote (ql). Theasion involves developing what Dewey
(1916) characterises as one criterion of a good ‘aime aim set up must be an outgrowth of
existing conditions. It must be based upon conatdmis of what is already going on" (p.
104). Moreover, as seen below, the way Sara ackugek the student teachers' different
needs and wishes and the way she makes use afrtbeatisfy other criteria for what Dewey
calls good aims related to educative experiences.

According to Dewey (1916), "an educational aim mhstfounded upon the intrinsic
activities and needs (including original instinatsd acquired habits) of the given individual
to be educated” (pp. 107-108). Thus aims must eaduniform as to neglect the specific
powers and requirements of an individual. Therefargood aim has to be flexible so it can
be altered to accommodate whatever circumstanegsresent. Aims are never divorced from
conditions. The planning must be flexible enoughptovide room for individuality of
experience and yet firm enough to give directiondotinuous development of power (Dewey
1916, 1938). Educational aims direct the activjtlast usually, at least when acted upon in
complicated situations, they bring to light conalis which have been overlooked. This calls
for a revision of the original aim. Otherwise ito&s harm". Dewey (1916) expresses as
follows:

Any aim is of value so far as it assists observatitoice, and planning in carrying on activityrfrenoment

to moment and hour to hour; if it gets in the wayhe individual's own common sense (as it willedydo if
imposed from without or accepted on authority)aed harm (p. 107).

Even if the aims that are developed together absigt Sara's and the student teachers'
actions, they are used flexibly and provide roomifwlividuality of experience. This was
particularly evident in lllustration 1.

According to Dewey, the principle that developmenft experience arises out of
interaction means that education is essentiallpaat process. He also maintains that this
quality is realised in the degree to which indiatluform a community group. In the

previous chapter | showed that the collaboratiotwbeen Sara and the student teachers has
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obvious similarities with what in a socio-culturahdition is known as "communities of
practice” (Wenger 1998), and this can be seenraddinition of the ancient apprenticeship
model: "The decisive factor is not the master bab@munity of practice" (Rasmussen 1999,
p. 204, my translation). This definition acknowledghat the master or the expert is relatively
more skilled than the novices within the particuidacio-cultural setting they belong to as a
community group. But, "the expert too is still é@ping breadth and depth of understanding
in the process of carrying out the activity anddguy others in it" (Rogoff 1990, p. 39).
Through the concept of educative experiences Dgd@$8) underscores the importance of
acknowledging the more mature person as a memhbe @ommunity group. Above we saw
that not taking into account that experience i®@at process is disloyal to the principle of
experience. Dewey (1938) finds it "impossible taerstand why a suggestion from one who
has a larger experience and a wider horizon shooldbe at least as valid as a suggestion
arising from some more or less accidental sourpe'7(). He admits that it is of course
possible "to abuse the office” and to force thevagtof the novices into channels which
express the more mature person's, or in this daseooperating teacher's purpose rather than
that of the novices. But the way to avoid this darig not for her to withdraw entirety’

The way, as already mentioned above, is first i@ ¢cooperating teacher to be keenly
aware of the capacities, needs and past experieficeese under instruction, and, secondly,
to allow the suggestion made to develop into a @ad project by means of the further
suggestions contributed and organised into a whplthe members of the group. The plan,
in other words, is a co-operative enterprise, ndictate. The development of a plan occurs
through reciprocal give-and-take, the cooperatearher taking but not being afraid also to
give. The essential point is that the purpose or avolves and takes shape through the
process of social intelligence. When education aseld upon experience and educative
experiences are seen to be a social process, the metture person should lead the group

activities. Dewey (1938) adds: "Since freeddhresides in the operations of intelligent

127 find it appropriate to remind of how Dewey (193R:veloped his philosophy of educative experiemasea
response to a critique of his progressive educatitenasserts that "basing education upon persoparience
may mean more multiplied and more intimate corlb@ttveen the mature and the immature than evereexist
the traditional school, and consequently more,erathan less, guidance by others. The problem,, fisetow
these contacts can be established without violdtiegprinciple of learning through personal expsée The
solution of this problem requires a well thought-gahilosophy of the social factors that operatethe
constitution of individual experience" (p. 21).

128The following three quotes from Dewey's writingkistrate what is meant by the concept of freedom:
"Freedom means essentially the part played by ifgnk which is personal — in learning; - it meantllectual
initiative, independence in observation, judiciomsention, foresight of consequences, and ingenoity
adaptation to them" (1916, p. 302). "But the essafadhe demand for freedom is the need of conitiwhich
will enable an individual to make his own speciahtribution to a group interest, and to partak@&oactivities
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operations and judgement by which a purpose is ldegd, guidance given by the
[cooperating] teacher to the exercise of the puskudent teachers'] intelligence is an aid to
freedom, not a restriction upon it" (p. 71).

Some of the points Dewey makes here are simil&ktigen's (2000) contention that the
cooperating teacher in Norway has abdicated orrhecmvisible over recent decades. He
claims that at times the cooperating teachers agpelae afraid to make suggestions to the
members of a group of student teachers, appardadyto the strong emphasis on reflection
and development of reflective practitioners thas baen prevalent since the early eighties.
This was in part inspired by the work of Schén @,98987), while in Norway Handal &
Lauvas’ (1983) model of reflective supervision madjor impact. The idea was to extend the
student teachers' awareness from the aspect ohd'dar external behaviour to a more
internal or reflective approach to teaching. Oresoa for this new way of thinking was the
apprehension that cooperating teachers were towomtative’*® There was a shift from
modelling, instruction and transfer of "tricks dfet trade"” to emphasising reasoning and
reflection. The problem, according to Skagen (2080)hat the cooperating teacher, just like
the teacher in the realisation of Dewey's progvessducation, has become invisible. It looks
like there has been a shift from "do as | say", neh@e cooperating teacher dominates and
instructs and the student teachers have no roothéarown ideas, to "do as you say", where
the cooperating teacher becomes invisible for éarot giving the student teachers room for
their thoughts and ideas. As Dewey (1938) says:

When external control is rejected, the problem bee®that of finding the factors of control that areerent
within experience. When external authority is regel¢ it does not follow that all authority should tejected,

but rather that there is need to search for a raffextive source of authority. Because the oldarcation

imposed the knowledge, methods, and the rulesrafwet of the more mature person upon the yourtpes

not follow, except upon the basis of the extrefider-Or philosophy, that the knowledge and skill of the
mature person has no direct value for the expegienthe immature (p. 21, italics in original).

Within a socio-cultural framework of situated, a$sd learning as outlined in Chapter 2 it is
natural to assert the importance of "we'll do igether”. Within such a framework we
understand through Dewey's writings how the codpeydeacher, without imposing on the
novices, can have the legacy of being the "expgtaaity” which Skagen (2000) claims has

been lost. Through mentoring understood within sadnamework the cooperating teacher

in such ways that social guidance shall be a mattdris own mental attitude, and not a mere authtive
dictation of his acts" (1916, p. 301). "The onlgddom that is of enduring importance is freedonmtelligence,
that is to say, freedom of observation and of judget exercised in behalf of purposes that arenisitally
worth while" (1938, p. 61).

1291 use the word "apprehension” because accordin§kmgen (2000) there was no empirical research on
which to base this claim; it was based upon expees.
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will never transfer her competence or experienceshé student teachers. Her role is to
arrange circumstances or provide objective conbtigo the student teachers can acquire and
develop knowledge, skills and attitudes (LyngsndRigmark 2000).

To summarise: throughout this discussion | havenshbow the concept of educative
experience helps us to understand what happeneéet®ara and the student teachers in the
post-teaching conversations. | have argued thatugtr her focus on aims as looking glasses,
Sara enhances the student teachers' learning freraxperience of teaching. | have argued
that Sara's use of aims fulfils Dewey's criteriaghofv they should develop from the student
teachers' own impulses and wishes and be usedblffeXiccording to Dewey (1938) this is
necessary for an experience to be educative fdr matvidual as members of groups. In the
last section of this chapter | will use theory aadearch results to discuss how Sara's way of
encouraging student teachers' seeing through theriexice of teaching can have significance

for their development of pedagogical content knalgkin mathematics.

What could be the educative value for the student t eachers?

The story in this chapter has told us that theesttiteachers have been encouraged by Sara to
learn from their experience of pursuing an intevact constructivist teaching approach.
Though difficult for novices>® as mentioned in the previous chapter, it is ackedged that
the planning and performing of such teaching arpoitant aspects of student teachers'
learning (see for example Edwards & Collison 1%é&chner 1996). Teacher educators have
to accept that student teachers essentially havgdias; they have to teach and they have to
learn to teach. It is the responsibility of the pexating teacher to help student teachers
balance this double role as “teachers of studemisstudents of teaching” (see for example
Dewey 1904, Edwards & Collison 1996, Grossman 199 wery 2002, Schon 1987,
Wildman et al.1989%* Lowery (2002) puts it as follows: "Teaching stgiés were planned,
implemented, adjusted, and evaluated by the prieset®achers as both teacher and learner”
(p. 10).

This means that field experiences "should be pdrqumarily with reference to its
reaction upon the professional pupil in making hamthoughtful and alert student of
education, rather than to help him get immediatefigency” (Dewey 1904, p. 151).

Otherwise, as seen in the previous section ofdiépter, immediate skill may be acquired at

130 And with reference to footnote 79 | would clainopably also for some experienced teachers.
131 As mentioned on page 1, Edwards and Collison (L98@l that student teachers have problems
acknowledging this. They want to be seen and acbagetent practitioners.
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the cost of the ability to continue growing. Accogl to Tharp & Gallimore (1988), the
practice field must be a setting that assists stuteachers in performing new skills before
they become fully competent. Student teachers ineistllowed to be learners (Edwards &
Collison 1996). As a consequence, "purposes ohiegrto teach cannot automatically be
subordinated to the aim of pupil learning. [Coopiard teachers must see themselves also as
teacher educators willing to plan for the learnaica novice" (Feiman-Nemser & Buchman
1985, p. 64). We have seen in quote (g2) that mwmrk Sara has learned that student
teachers should be allowed to be learners. Thraugihe story told in this chapter we have
seen that Sara's intention is to facilitate fothibe kids' and the student teachers' learning by
connecting their aims; the aims for the kids' l@agrbecome looking glasses that encourage
the student teachers' learning. As seen in thegates (q35) and (g37), Sara acknowledges
that it is not easy to perform interactive, adaptigaching. At the same time she expresses
that the student teachers need experience. Sherages them to think that even if they do
not feel they have performed successful teachiey ghould think about what they have
learned from the experience (q12).

Throughout this research text | have repeatedlghed upon how the Norwegian national
curriculum, C-97, and the mathematics syllabus pmtemlearning environments that
encourage implementation of a constructivist lesgnperspective in mathematics (Kleve
2004). | have further argued that Sara's beliemibbeaching mathematics and the way she
conveys this to the student teachers is attuneddb a teaching approach. In Chapter 5 | told
that research findings show that for such adapggaehing forms, knowing the pupils on the
local level may be the most important part of pedacal content knowledge for teaching in
primary school (Hasweh 2005, Marks 1990, McCaugR0§5). Being able to adapt teaching
to meet the needs of pupils exemplifies developnanpedagogical content knowledge
(Lowery 2002). Such knowledge cannot be learneautin coursework or by reading books.
It is developed from the experience of teachingcigepupils over time. Thus it is both a
prerequisite for and develops through teaching. fohewing quote from Eli shows how she
has recognised this:

What she's about — Sara manages to attain thisnagea to have each of them learn. She knows thisspup

so well that she like — there's really a lot of @d#ion in the way she does things — and thatklkawe need

to try and develop | think — so this is really @afrchallenge. It must — it really takes many yean$ always

developing. But actually really being aware thatiyoust develop continuously, you're never finished

you're never a good enough teacher, if only, if@aware of this, then | think that you've comersy way
along the road. Or at least are in the procesgiihg there (intel, p. 2).

By paying attention to the importance of local kiedge of pupils we may understand why
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student teachers find it difficult to carry outaractive, adaptive teaching approaches. They
do not simply inherit this knowleddé&® However, in quote (q6) we can see that Sara finds
important that student teachers develop a habihiofl and competence in listening to the
kids to both acknowledge the importance of and lkdbgveuch knowledge, not only as student
teachers but also as part of their daily work agréuteachers. As will be seen below, scholars
and researchers support this trait of Sara's thinldnd see it as fundamental in helping
student teachers to accomplish interactive, cocistist teaching of mathematics (Se for
example Ball 2000, Ball & Cohen 1999, Dewey 193&whins 2000, Lowery 2002, Wolf
2003).

Undoubtedly the task of the teacher is to conrteepupil to the subject matter. Hawkins
(1974) argues that without the subject matter whieltalls "the it", the teacher and the pupil,
"the | and thou" have no reason to meet. Successfdhing depends upon the teacher's
ability to provide connections or bridges betwebka karner and what should be learned.
According to Hawkins (2000), teaching with the afrcovering the curriculum is easy, but to
actually teach so that pupils learn is an-&\Voreover, he connects this art to listening to the
kids:

The great teaching art is that of observing angisig, of searching for clues, and of then pragdihat
which may steady and further a budding curiosityfailing, may lead to further clues. It is as mofidly
inductive, in its own way, as children's own leamishould be. Teachers, in their own differentlgered

minds, can often convict children of error, whenfatt, the children's statements are right ansvers
guestions different from those the teachers' thothgly had asked (pp. 24-25).

According to Hawkins, texts can serve as resourcésaching, but not guides. The children
and their learning are the guides that give theheathe necessary clues about when, how
and how much to intervene or carry on. As Dewe\dR)Zlaims: "the problem of the pupils
is found insubject matterthe problem of teacherswehat the minds of pupils are doing with
the subject matte(...) The teacher has to be a student of the pupil’'s h(jmd275, italics in
original). The teacher must "understand the childiglerstanding” (p. 83) as Duckworth
(1987) puts it. Sara has repeatedly focused ondiewvants the student teachers to not only
explore what and how kids think, but also acknogtethe kids as resources. This is mirrored

132 As seen in the previous chapter, there may alsolaek of both subject matter knowledge and o#ispects
of pedagogical content knowledge. Profound subjeadter knowledge is seen as essential for usirgdative,
constructivist teaching forms (see for example BRab0, Dewey 1904, 1933, 1938, Hawkins 1974, 2000).

133 Dewey (1933) asserts that we cannot claim thaethas been teaching unless there has been leakeng
uses an analogy from trading to illustrate thisno"bhe can sell unless someone buys. We shouldulédi
merchant who said that he had sold a great mangiggalbhough no one had bought any. But perhaps ter
teachers who think they have done a good day'sitggadrrespective of what pupils have learned. €herthe
same exact equation between teaching and leatmiigttere is between selling and buying” (pp. 3p-36
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by a quote from Ball and Cohen (1999):

[Teachers] would need to become insightful in h#tg to and interpreting children's ideas aboutlacac
subjects. They would need ways to expand the irg&apve frames they likely bring to their obseioas of
students so that they could see more possibilitieghat students could do. And they would needome to
see children as more capable of thinking and réeagpand less as blank slates who lack knowledg8)(p

Thus examining pupil's thinking is a core activdl practising teaching. Teachers should
listen to and interact with children as learneentielves (Ball 2000). This great teaching art,
as expressed by Hawkins (2000), is something #mtdbe learned.

Studies show that student teachers are surprisédidyohow pupils think differently in
mathematics and how difficult it is to understaheit thinking (Nilssen et al. 1996, Wolf
2003). Bearing this in mind, cooperating teachersugiversity college tutors) should create
learning situations for the student teachers sy l#msn to talk with kids and understand what
they say (Rodd 1995, Wolf 2003). In this way thedsint teachers will learn about, from and
with children (Lowery 2002). Student teachers statdme close to the kids to "hear and
listen, to notice and be surprised” (Wolf 20039p). Being surprised is seen as important in
order to learn from experiences because it makeshiok (Dewey 1938, Schon 1987,1988).
Dewey (1938) expresses it like this:

Unless a given experience leads out into a fiekvipusly unfamiliar no problems arise, while prabteare

the stimulus to thinking. (...). Occasions which aog and cannot be foreseen are bound to arise wérere

there is intellectual freedom. They should be zgili. (...) Growth depends upon the presence of diffido
be overcome by the exercise of intelligence (p. 79)

Feiman-Nemser and Buchman (1985) point out the itapoe of developing "habitual
ways of seeind®* (p. 58) in settings that are like the one they mi¢et in their work; student
teachers "should rather work with the pupils amdl fout about their learning that way" (p.
57). They argue that it must become part of studesthers' conception of what teaching
means. As with the planning phase, teaching unasisas observing and listening may be
invisible for the student teachers through theprapticeship of observation (Lortie 1975). As
pointed out and discussed in the previous sect&ama builds upon the student teachers’
wishes or impulses and turns them into naturahiegrsituations. The student teachers are
encouraged to talk with and listen to the kids, anderstand this as part of teachers' daily
work. Above we saw how Hawkins (2000) finds listepio and observing kids to be the art
of teaching. According to Schon (1987), the studeathers need to acquire the kinds of
artistry essential to competence in the indetertaimanes of practice that schools inherit. He

134 As remembered from footnote 105, scholars andarekers use "seeing" in much the same way as Sara
does.
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also points out what has been touched upon abtwderst teachers practise in a double sense,
they engage in the practice they wish to learntaeg learn by practising or performing that
which they seek to become adept at. Building upewtork of Dewey (1974), Schén (1987)
argues that learning all forms of professionalséngidepends, at least in part, on "freedom to
learn by doing in a setting relatively low in riskith access to coaches who initiate students
into the ‘traditions of the calling’ and help thdmg ‘the right kind of telling,” to see on their
own behalf and in their own way what they need ntostee” (p. 173>° | have repeatedly
mentioned that Sara believes that the student éesacannot just understand by only being
told; they need to see and the right kind of tgllirelps them see. lan experiences Sara's way
of mentoring like this:

During the post-teaching conversations, when skedamany questions which — which we might consider.

Because you like sat and — we had lots — | had mdnlyad lots of thoughts after | had finished edal, at

least during the first practice period. Like my thiwas buzzing with thoughts. So it was better whklea

asked all these questions, because then — realhdfawords for some of if then (p. 6). And also tehe

always finds words for the things we do well — thdalt that then it was OK to try again like —Hik she

was good at — finding words for things. (...) Thase experiences | make during practice, and thels sible

to find words for this for me. So for the next tilneally have like a better system when thinkibguat it (p.

6). So it's better she asks the questions and ing tire experiences — rather than we bring thetgpresand
she says why this is the way it is (p. 7) (intip, 6,7).

As mentioned in the previous chapter, Shulman (198d others (for example Cochran
et al. 1993, Grossmann 1990, Hasweh 2005) havershow different aspects of pedagogical
content knowledge develop through processes ofategdeeaching experience that are both
scrutinised and reflected upon. As shown above,sueh aspect is local knowledge of the
kids; understanding what experiences each kid nereslsould be engaged in to learn specific
content. Another aspect may be organisation. lrstilation 2 we saw that Sara thinks of
organising as an important element of successaadhiag, but to make sure that the learning
aims are kept in focus in managing the kids, stuedds to let the student teachers experience
the need themselves. Sara's ideas are mirroreceieyp(1904) who argues that all teachers
know that pupils have an inner attention, that imiental power and an external attention
manifested in physical attitudes rather than inmfezvement of thought. He claims that novice
teachers do not have the experience of giving @terno pupils' inner attention, but know

they have to maintain order, and as a consequeheeiriherent tendency of the situation

1% The quotes in quotation marks that Schon uses paire back to the two following quotes from Dewey
(1974): "The customs, methods, amdrking standards of the calling constitute a 'traditiamd that initiation
into the tradition is the means by which the powafrdearners are released and directed" (p. 1adicstin
original). "He has tcseeon his own behalf and in his own way the relatile$ween means and methods
employed and the results achieved. Nobody elsesearfor him, and he can't see just by being 'talthough
the right kind of telling may guide his seeing ahds help him see what he needs to see" (p. 1&lisitin
original).
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therefore is for him to acquire his technique itatien to the outward rather than the inner
model of attention" (p. 149). Dewey (1904) therefargues that student teachers should
develop the habit he sees as the most essentigldiahe teacher; "that habit which looks
upon the internal, not upon the external; whictsdbat the important function of the teacher
is direction of the mental movement of the studeng that the mental movement must be
known before it can be directed" (p. 158). In ortdeattain such a habit Dewey (1904) claims
that

observation should at first be conducted from tigchological rather than from the 'practical’ sfaoidt. If

the latter is emphasized before the student [tehblas an independent command of the former, thecipte

of imitation is almost sure to play an exaggergtad in the observer's future teaching, and hemndbea

expense of personal insight and initiative. Whatgdtudent [teacher] needs most at this stage efthris the

ability to see what is going on in the minds ofraup of persons who are in intellectual contachwvahe

another. He needs to learn to observe psycholdgiea very different thing from simply observingva a
teacher gets 'good results' in presenting anyqueati subject (pp. 155-156).

Scholars and researchers around the world condarthe point made by Dewey here,
arguing that student teaching must proceed beyoeadtbols or tricks of the trade" and the
immediate concern of performing skills, for examglassroom management or what is
referred to as craft knowledge (see for exampl&hayn 1998, Jaworski & Watson 1994,
Perks & Prestage 1994, Shulman 1998). They takebtck in various ways to what may be
called "reflective practice” and more focus on imgwr exploring attitudes. Schon (1988)
defines reflective teaching like this:

Listening to kids and responding to them, inventamgl testing responses like to help them get dweir t

particular difficulties in understanding somethimglping them build on what they already know, hedp

them discover what they already know but cannot $sa&jping them coordinate their own spontaneous
knowing-in-action with the privileged knowledgetbe school (p. 19).

We have seen how the student teachers are encdutadee engaged in what Sara calls
"seeing”, understood as observing, listening andkerstanding what you saw. But we have
also seen that Sara is aware of the differenceseleet the student teachers when it comes to
their ability to see. The very first day Ina exges it like this: "l have never observed,
written, reflected or thought" (obsj111102). Ob\sty this is a task that has to be learned. In
the interview Ina says that she believes she fzaadd more about this task but still she finds
it to be difficult, expressed like this: “| reallgarned a lot about observation, because that was
something | never really had learned before. (..%hink it's very difficult to make
observations — it's probably something you cantm@@and get better at over time, | hope”
(intin, p. 6).

As teacher education cannot teach prospective éemctl the knowledge and skills they
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will need in their future teaching careers, onét®function is to prepare student teachers to
learn from further classroom experience (see fatamce Ball & Cohen 1999, Feiman-
Nemser 1983, Grossman 1990, Shulman 1998). This &spect of what Dewey (1938) refers
to as the continuity of educative experiences:d'lcertain sense every experience should do
something to prepare a person for later experient@sdeeper and more expansive quality.
That is the very meaning of growth, continuity,aestruction of experience" (p. 47). Even if
each educative experience has value in itself, Pei@®38) claims that the most important
attitude that can be formed is that of the desirga on learning and says:

What avail is it to win prescribed amounts of imf@tion (...) if in the process the individual losés twn

soul: loses his appreciation of things worth whilethe values to which these things are relativbe loses

the desire to apply what he has learned and, ahlbhviwses the ability to extract meaning from hiture
experiences as they occur? (p. 49)

To summarise; we cannot by nature expect first-ghaaent teachers to inherit the local
knowledge of kids that is needed to perform intiévac adaptive teaching. This develops
through teaching specific kids over time. Howevasi any teaching will do. It develops
through performing what Hawkins (2000) calls theé @frteaching and Schon (1988) calls
reflective teaching; observing and listening toskid know what they understand and can do.
Such approaches to teaching are not only seen pertamt for kids' learning but also
acknowledged as difficult to perform. Hence studisachers need to learn or understand
through experiences what it takes to perform swedching. They need possibilities to
perform the double role as “students of teachind)teaching of students”. Due to individual
differences between the student teachers as totteyvmanage to see and learn from their
experiences, it seems that an important contribufrom Sara is to encourage them to
develop the habit of mind of seeing.

With this claim in mind | want to point back to ti@roduction to Chapter 5 where we
looked into how Dewey (1904) a century ago arguead student teachers should start their
student teaching by observing teaching. This shbeldlone not to "accumulate a store of
methods" but to see "how mind answers to mind"1§h). This point has been emphasised
and expanded on in this chapter; the student teach®uld observe the kids and their work
from "the psychological rather than from the preaitistandpoint” (p. 156). Dewey sees this
as important for the development of good workmamshiteaching, and to understand what
this means he points out that student teacherslglemcounter what he calls progressive
rather than traditional pedagogy. Throughout thaptérs 4 to 7 of the research text | have

shown how such teaching approaches have been tbamseplanned for and performed by
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Sara and the student teachers. | have shown hoaisSaay of mentoring in such a setting
appears to be of significance for the student terattdevelopment of pedagogical content
knowledge in mathematics. In the next and finalptaof my text | will make some final
reflections on my study. | will also outline whasde as the contribution of my research to the

field of teacher education and point out new redeguestions that arise out of this research.
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Chapter 8
Final reflections

The research question for this study was how a @@bipg teacher could facilitate student
teachers development of pedagogical content kn@eléd mathematics through her way of
mentoring. As has been pointed out in this resetxhthis is recognised as the knowledge
teachers need and use when they teach mathenMtigatention with the study has been to
let the cooperating teachers be heard through ateh study of how one of them, Sara
thinks about and performs her mentoring of firsttyestudent teachers’ teaching of
mathematics. As seen from this research text, taetipe field of teacher education appeals
very much to student teachers (Eraut 1994), angarating teachers are seen to have great
influence on the development of student teachéisking, attitudes and teaching strategies
(see for instance Jaworski & Watson 1994, Kostemtikagen & Wubbels 1998, Shulman
1998, Zeichner & Gore 1990). In spite of this, tteéces of cooperating teachers in Norway
are not strong in historical documents (Stramne&31@nd there is still a lack of research
within the practice field of teacher education (ks 2002). Moreover, Skagen (2000)
claims, as seen in Chapter 7, that cooperatindhégagn Norway became invisible in student
teachers’ field experiences during the last decafiése previous century. This story shows
another picture. | maintain that as a cooperataagher Sara has a strong voice and is quite
visible in the student teachers’ field experiendsaring this in mind, | find it important to
summarise how through her reasoning, reflectiorts ations Sara reveals why she finds it
important to be so visible, or take on such anvactole in the student teachers’ field
experiences.

Through her years working as a cooperating teashea has developed a vision or what |
will call her voice as to what constitutes gooddsint teaching. Her well reflected philosophy
of education makes her continuously question aneeldp her way of dealing with the
curriculum of student teachers’ field experiencésere seems to have been a continuous
developmental process leading her to become thpecating teacher she is today. Her past
experiences are reflected in her current practiceslae repeatedly points back to her
experiences when she reveals the reasoning belkinchéntoring of Eli, Eric, Ina, lan and
Irene. Building upon her experiences with variousugs of student teachers, she has
developed (and probably still does develop) hetefselabout what is the best way of
mentoring first-year student teachers. Sara’s ast@ppear to be underpinned by a strong

commitment to ensure that “the student teachers’twget hung up in the school they
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themselves attended” (int050503, p. 19). This wadiatly expressed in Chapter 6 when
Sara explained why she found it wise to guide thelent teachers’ planning processes.
Through her experiences with former student-teagheups Sara knows that they all carry
with them different images of what school and heteaehing means. Her experience is that
these images lead the student teachers to choibse taaditional teaching approaches if they
start teaching on their own immediately. Moreowshen first-year student teachers plan
teaching on their own she finds it difficult to @mtene. This must be understood in light of
what she said in Chapter 4; she is not the tyggeoson who likes to go hard at it. After all,
the student teachers’ planning and teaching aredoagon their images and understanding of
school and teaching. Sara, however, wants thenmderatand and develop images of school
and hence teaching that are attuned to the natamatulum. Moreover, she believes quite
strongly that to be a good teacher you have tovierea of all the different kids. Student
teachers’ images often focus on the teacher asntig# important person in the classroom,
and as Sara does not believe in telling as a gtrategy she has developed other ways of
ensuring that student teachers will not become whatcalls “technical teachers” who just
deliver subject matter.

Sara has come to believe that the best way to Btartyear student teachers’ field
experiences is to move the student teachers’ petrgpe from themselves as teachers to the
kids as learners. By doing so Sara’s intentioroienisure that they all have similar ideas of
what teaching means. This was elaborated upon iap®€h 5. | explained how Sara’s
reflections and actions could be understood thrabghconcept of intersubjectivity arguing
that her intention was to establish a shared fagusittention for further collaboration
(Wertsch 1985, 1998). Even if Sara uses what we oadlyan invisible pedagogy, using
indirect statements and reframing procedures toentbg student teachers’ perspective, it is
her clear motive that leads me to claim that hdoas are visible already in this first phase of
her collaboration with the student teachers. Begahar guided planning from Chapter 5 in
mind we understand why Sara finds it important tiventhe student teachers’ attention on to
the kids right from the start.

When Sara was asked to be a cooperating teachdirdieghought was “what can | give
the student teachers?” Over the years she hasnigedgthat it is not part of her role to tell
the student teachers about, or give away all tleeessful “set-ups” she and her colleagues
have. In Chapter 5, | stated that Sara still ackedges that she may be a role model, but she
does not want the student teachers to perceivavagrof teaching as the only right way of

doing it. At the same time she argues that theestudeachers should see her teach to
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understand the importance of interplay in teachikgparently she models how she believes
kids learn mathematics and how teaching relatésiso Utterances from the student teachers
in the research text (see for instance footnotea®@ quote (g17) on page 98) apparently
provide evidence that Sara gives the student tea@mother vision of teaching than most of
them are used to. | have touched upon the issugowf providing such a new vision of
teaching from Sara’s perspective also includessihlg aspects of teaching. In Chapter 6 |
showed that through guided planning, Sara madeowsraspects of teachers’ planning
processes visible. In Chapter 7 | argued that beud on teaching as listening to the kids
could also be understood as making visible an iipkgigart of teaching. In the discussions in
Chapters 5, 6 and 7 | argued that Sara’s actioparaptly facilitate for the student teachers’
development of pedagogical content knowledge inherattics. | find it important here to
elaborate further on the importance of providingthar vision of teaching, or modelling a
new teaching approach to the student teachers.

Modelling is one of six means of assistance in phamd Gallimore’s (1988) model of
assisted performance in mentoring and schoolinguabned in Chapter 2. They explain
modelling as the process of providing behaviourfiwtation. In informal situations we learn
a great deal from imitations, and in Chapter 2gdlaixed how Vygotsky (1978) claimed that a
re evaluation of imitation in learning in formatustions such as schooling and mentoring, is
needed to fully understand his concept of the zohg@roximal development. Vygotsky
claimed that imitation is more than simple mimiawy a mechanical process. Through the
concept of internalisation, as elaborated on inpgfdra2, we gain a better understanding of
how it is impossible within a socio-cultural framensk to imitate exactly. Transformation of
interpersonal processes into intrapersonal prosessethe result of a long series of
developmental processes. Learners are inspireduiynot exactly copying what they see.
Wood et al. (1976) point to the same feature whmy tmake recruitment, awakening the
learners’ interest for the task, as the first stetheir scaffolding model. Thus, according to
Vygotsky (1978), imitation should be seen as a sifjdevelopment and a starting point for
learning. Imitation should be understood as a cansve process because what is imitated is
chosen by individuals; it is something they wantldo A person can imitate only that which is
within her or his zone of proximal development. S'hone defines those functions that have
not yet matured, but are in the process of maturafihus imitation has to be reconsidered as
a starting point for learning (Vygotsky 1978).

The idea of cooperating teachers acting as roleetsodho provide behaviour for

imitation has not been that favourable acceptedarnwegian teacher education the last two
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decades due to the fear of imposing on the stugashers (Skagen 2000). But as mentioned
in this research text, through their apprenticesbipobservation (Lortie 1975) student
teachers will eventually imitate or copy teachihgyt have seen. If they are not exposed to
other visions of teaching they will most probabtyitate old teaching models (Ball 1988,
Grossman 1990). This is what Sara has experieacedis also the reason why she has found
it important to be so visible. Moreover, if lefoale the student teachers will most likely only
focus on and imitate the visible part of teachihgus, student teachers should be given the
access and opportunity to imitate or be inspireddaghing that is more than “seen-in-use”.
Student teachers need to have access to the idelath@ knowledge behind the visible
performance they have experienced as pupils. Shigeiwas first elaborated upon in Chapter
6, “Making the invisible visible through guided plang”. Building upon the concept of
cognitive apprenticeship (Collins et al. 1989, 1PBinterpreted Sara’s actions to be about
making visible or modelling important aspects adeers’ planning processes; she models
pedagogical reasoning. In Chapter 7, “Encouragidigcative experiences by focusing on
aims” | claimed that Sara made visible another espé teaching that probably is hidden
through the apprenticeship of observation; teachmg@bserving and listening to the kids. In
this way Sara models what is referred to as thefagaching (Hawkins 2000).

By focusing on aims Sara guided the student teacteefocus on what Dewey (1904)
calls internal matters; teachers should observebendcquainted with how each of the kids
thinks about and develops mathematics differefithus it is reasonable to claim that Sara
models or provides the model for imitation not oofythe visible but also of the invisible part
of teaching. By doing so, she helps the studemthtxa to avoid what Dewey (1904) feared;
that student teachers only copy the visible pateathing to accumulate a store of methods to
use in their own teaching. Thus, just providingision of teaching, although attuned to the
curriculum is not enough. It must likely just insgs the student teachers to imitate another
visible form of teaching. If the cooperating teacdees not model or provide insight into
what it takes to perform such a new vision, thelstd teachers will probably go on only
imitating what they have seen. | can use Illustra provided in Chapter 5 as an illustration
of this issue. The student teachers apparently viespired by Sara to prepare for
collaborative activities for the kids. However, ithglanning led them to be more focused on
the activities than on the mathematical contenheftasks. If Sara had not been there, guiding
their planning and assisted them to focus on Kefning outcome, it is reasonable to believe
that the student teachers could have misunderdtischew vision of teaching and merely

seen it as providing the kids with activities.
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Throughout this research text | have pointed oat #incient models of apprenticeship
have unwelcome connotations, or drawbacks, thatldhee avoided when learning such a
complex profession as teaching. These models mde#y with what can easily be observed
and have inherent features that make us thinkeofitiht ways of doing things. Probably the
more unwelcome connotations of the concepts mogeHlind imitation are a heritage from
such models. Through this research text | havetpdiout that this ancient apprenticeship
model has been redefined within a socio-culturamework where learning as an
interactional situated process is acknowledged fseénstance Collins et al. 1989, 1991,
Nielsen & Kvale 1999, Rogoff 1990, Wenger 1998)ra%away of modelling or providing
behaviour for imitation must be understood withirtls a framework. In Chapter 6 | argued
that Sara’s actions could be understood throughctirecept of cognitive apprenticeship
(Collins et al. 1989, 1991). In this concept Cdlliet al. emphasise the importance of
modelling thinking strategies when dealing with @dex and new tasks as for example
teachers’ planning processes. It is important tar i@ mind that the concept connects to a
collaborative way of mentoring; the novice can digothe expert. The decisive factor is not
the master but a community of practice (Nielsen &alk¢ 1999). Such an apprenticeship
model has the value of including both a mentor whaelatively more skilled in the
profession of teaching and a group of novices §eeho serve as resources for one another
in exploring the new domain and aiding and challeggne another (Rogoff 1990). Dewey
(1938) tells us that the more mature person, niffuaacepted as a member of the group,
should not impose on the novices. Sara seems awhee of what Dewey (1938) argues to be
the way not to do so; the cooperating teachersldhake into account the capacities and past
experiences of the student teachers and allow stigge from all of them to develop into
plans made by the members themselves. The tea&hiagco-operative enterprise, not a
dictate. The essential point is that the purposaior grows and takes shape through the
process of social intelligence. From this pointigw it is not only Sara who is modelling or
providing behaviour for imitation. As told in Chapt4, lan found it inspiring to work
together with Eric and Eli due to their earlierdieimg experiences. All six, Sara and her five
student teachers, bring various types of knowladte the discussions on how to perform
their teaching of the kids.

So far | have pointed out that Sara is quite wsiibh the student teachers’ field
experiences. This seems to inspire them to perteanhing in a way that is recognised as
necessary if they are to develop pedagogical comteowledge in mathematics. However,

throughout this research text | have revealed tiwdtall aspects of the student teachers’
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teaching turned out successfully, or at least & wat experienced as totally successful by all
of them. It is very easy to understand their uraety, as they have just started their four
years of teacher education. We can see that at#éineof these six weeks the inexperienced
teachers, lan, Ina and Irene, have strong apprimsnabout themselves as teachers. Ina for
instance, reports how she found it difficult to dware of the kids because she was more
concerned about what she should do. Fuller (19¢8rts that this is a normal feeling for
fledgling teachers; they start with concerns alibemselves, then about teaching and finally
about the pupils. She claims that teacher educ#ors to take this into account, and this is
precisely what | believe Sara does. Through hdaloofation with former groups of student
teachers she has become aware that student teacbarsostly concerned about themselves
and understand teaching mainly in terms of delhgesubject matter, or providing the kids
with activities. But, in Sara’s image of school améching it is impossible to teach well
without being concerned about the kids. As the tppadield of teacher education provides a
setting that makes it possible to come close tokitls, it seems reasonable to act the way
Sara does. From utterances in Chapters 5 andnd kefridence that enables me to claim that
the student teachers have become aware of the tiamgerof seeing the individual kid (see for
instance (q16) and (gql17) on page 98, dialogue Page 153). The first step in developing
pedagogical content knowledge is to overcome tlesymption of shared identity (Jackson
1986). This is also the student teachers’ firsp stetheir long-term process of learning to
teach mathematics. In light of this we understdrediinportance of encouraging the “habit of
mind” to learn through further class room experenas discussed in chapter 7. Within a
socio-cultural framework | maintain that the wayr&deals with her collaboration with the
student teachers enables her to assist, or scaitnldnly their immediate process of teaching
but also the student teachers’ understanding efantive, adaptive teaching approaches and
what it takes to perform them.

Writings and research on of how pedagogical conkeatvledge develops reveal both
strengths and shortcomings regarding the Norwesgyatem of teacher education in which
my study is situated. This category of teacher Kedge is both a necessity for and develops
through teaching. Cochran et al. (1993) assert diidrent aspects of pedagogical content
knowledge, the amalgam of pedagogy and subjecemagivelop simultaneously. Norwegian
teacher education provides the recommended fraoresuth a development as the student
teachers have field experiences simultaneously thifr study of mathematics and education
at the university college. Thus this continuougriattion between different learning venues is

the strength. The shortcomings are that the stugechers are supposed to and are eager to
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start teaching apparently before they have acqtimednowledge and understanding required
to perform interactive, constructivist teachinguattd to the national curriculum. | maintain
that this story of Sara and her student teachewslthat we need to reconsider the role of
field experiences for first-year student teach&gident teachers’ first field experiences
should not be about acting as teachers “in the weald”. As Zeichner (1996) contends
“teacher practice is an important occasion for lteadearning and not only a time for
demonstration of things previously learned” (p. R1%ara very clearly offers the student
teachers an arena with opportunities for learnihgie are to regard the practice field as an
arena for learning, which we certainly should, ¢h@eeds to be some continuity in the
experiences of the student teachers. Since thewn afd not have the knowledge to teach on
their own during their first teaching period, thenamust be to develop tools for further
learning, and, as we have seen Sara emphasisifggcome aware of the most important
persons, the kids and their learning. | find supfar my views in the writings of both old
and more recent scholars. | have already told hewdy in 1904 suggested that field
experiences should be about observations, noh&osake of seeing how good teachers teach,
or for picking up tips that may be employed in @ewn teaching, but to discern meaning for
observation and reflection. Almost a century lategiman-Nemser (2001) proposes a
continuum in learning to teach. She states thait figm the start it is important that student
teachers “develop an understanding of learnermjileg and issues of diversity [and] develop
the tools and dispositions to study teaching” (@5d). They should of course still act as
teachers. After all, it is through the experient¢eaching they develop pedagogical content
knowledge. However, before they are going to actttie real world of teaching” student
teachers have to acknowledge field experiences asnae for learning where they are
allowed to be inspired, surprised and challenged where they are allowed to make
mistakes and become frustrated. The aim shouldbedd act as or be assessed as competent
practitioners.

The intention of this study of Sara was never ttawbany fixed and everlasting answers
or solutions to mentoring teaching of mathemattwough field experiences. Within the
framework of socio-cultural theory, such an ideauldoof course be self-contradictory. This
story can be seen as one way of seeing and agctirigei world; this time the world of
mentoring from the perspective of student teachdevelopment of pedagogical content
knowledge in mathematics. | have already pointedtioat if another case study of Sara with
another student-teacher group were to be undertakemuld probably turn out differently

and hence give other answers to the same reseasedtian. As Clark (2005) has claimed,
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conducting such a study will probably provide méhwnore insight into how Sara develops
in her work as a cooperating teacher. It will ptaljaalso serve as an example of the
interactive nature of collaborative practices. Hetlte story about Sara and how she deals
with her mentoring of Eli, Eric, lan, Ina and Iregleould rather be considered as a thinking
tool or a cultural scaffold because it may initiddether reflections on the topic of mentoring
in teacher education (Gudmundsdottir 2001, Moer4200he story could be used to inspire
and initiate, to debate and discuss in a way thhiishthe practice of mentoring through field
experiences constantly develop and improve. Depgnalpon the person who is reading this
story and this person’s particular social, cultueald institutional setting, there are
innumerable ways in which this text can be intagdeand function as a thinking tool.
However, as a former cooperating teacher and eacheér of education | have some ideas of
how my study and the story | have told can contahlto discussions in the field of teacher
education.

There are few studies of mentoring in the pradiielel of teacher education in Norway.
One recently carried out and referred to in theseaech text shows how cooperating teachers
and student teachers perform in rather traditisetings (Sundli 2001, 2002). The story told
through my research text is another story. Saraladtudent teachers are engaged in what is
known as interactive constructivist teaching apphes, and, as we have seen, rather
intentionally, from Sara’s point of view. As alrgatbuched upon, field experience is not in
itself a presupposition for learning. This studyigintens what it takes for student teachers to
accomplish teaching approaches that make fieldrexqpees become a true learning venue. As
shown in Chapters 5 to 7 and reinforced in thialfechapter, being involved in and discussing
such teaching approaches is seen as a presuppofitialeveloping pedagogical content
knowledge in mathematics. From this point of viehist story makes an important
contribution to understanding more about the pcactield of teacher education. It is quite
obvious that teacher educators in all subjectsyelsas cooperating teachers, could use the
story as an inspiration for any number of discussid-or instance, how should the apparent
problem of understanding aspects of teachers pignbe addressed? What is the best
learning venue for teacher planning?

| also hope this study will initiate a discussiom the way student teachers think about
their field experiences. In the introductury chagdteeferred to how student teachers often
regard field experiences as a place to train; $tuglent teachers want a more real teacher
training with room for independent testing. Pragtijroups of up to five student teachers with

one cooperating teacher are not sufficient for rgjveach student teacher experience of
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independent teaching” (Harnaes 2002, p. 31). Thigagion makes me reflect upon two issues
that can be illuminated through the story of Samd her student teachers. First, one can
guestion if student teachers’ understanding of whay call “the real world of teaching” is
attuned to the school of today. The student teackent to have independent teaching
responsibility, a natural desire bearing their apgiceship of observation in mind. We cannot
assume that first-years student teachers undergtatdthe modern school is more of a
collaborative enterprise than the one they havemsipced and seen through their own years
as pupils. The teacher left alone in her classra®mow a rather seldom occurrence in
Norwegian schools. Actually, much time is allottectollaboration with colleagues. Working
together as a team is something that has to bedéar

Second, | think this study reveals other impor@sypects of teaching than those student
teachers have in mind when they regret how littteetthey have on their own to be engaged
in independent teaching responsibility, or as ufien called “real teaching”. Sara has shown
the student teachers other aspects of what teach@ans. This makes me reflect upon the
notion of training. In the introductory chapterXpéained how | wanted to avoid words and
concepts that give connotations to field experismoere in terms of training than learning. |
can see now that my view of this issue is connettdubw the concept of teacher training has
been traditionally understood. Student teachersldrsiill train, or as expressed by Sara, gain
experience. There are, however several aspectsaohing that student teachers should be
aware of. The point is; student teachers and teasdhécators have to take into account how
teaching as listening to the kids must be expeeenuver and over again. This study has
shown how this important aspect of an adaptiveraatere teaching approach is perceived as
challenging. Student teachers apparently neecaio to listen to the kids.

At the end of my research text | would like to mentthat being with Sara and the
student teachers and creating the story about tlesmnspired me to reflect upon new areas
of research. Sara once told me that she “becomes arml more aware that | [Sara] don’t
have any answers, only questions” (int030411, p\W& remember how she found things to
be easy through her first years of both teachirtgraantoring. As she became more aware of
the kids and the student teachers and their indaligrocesses of learning, new questions
emerged. So it is with research as well. When wgnb® dig into complex areas, new topics
of interest emerge. As discussed in Chapter 3 ameof undertaking case study research on
a single case is to gain an understanding of tofmcsfurther research, to develop new
research questions. This study has pointed outiffatent areas of knowledge are necessary

to deal with and understand such complex settisgeaching and mentoring. Thus there are

185



guestions for further research from different pecsiwes connected to the practice field of
teacher education.

Even if | have claimed that Sara is quite visillesiudent teachers’ field experiences | can
also see how she performs a pedagogy that can derstood as invisible. | have already
showed how this is especially apparent in the way dealt with the student teachers’ first
days of their field experiences. It can also benseeChapter 7 where she dealt differently
with each student teacher’s experience from theaching. | would like to explore more
thoroughly, as action research how student teachowgd be focused more in terms of
communities of practices where it is more overtlpressed that we are here to learn from
each other. This must be seen in connection wighpihint made above; student teachers
should regard the practice field more as a venudearning than for training their own
performance in the classroom. Being together a®@pgshould not be seen as a constraint on
field experiences, rather it should be regarded agength, and understood within a social-
cultural framework, the cooperating teacher shobéd accepted as a member of this
community of practice.

This opens for another topic | belive need morgts the student teachers’ processes of
learning and understanding. Even if this study $eclimostly on Sara | also had access to the
student teachers’ thoughts and reflections, maimigugh their utterances in the mentoring
conversations and their writings in log books, bl#o through the interviews | conducted
with each of them. Reading this data material pigony curiousity. In another study | would
like to explore more directly how student teachpesceive field experiences and the
mentoring they receive. This study has made me lkemnare of that fact that they will
certainly do this in different ways. | would like tnterview them regularly and ask them to
write log books, not only about their teaching elg®ces but also about their experiences
from the mentoring conversations. Another areagardo from the perspective of the student
teachers is their collaborative processes. Botla ad | knew that they made overriding
plans and prepared work stations together as aoldilve processes, either as pairs or in the
whole group but this was hidden to both of us. ulddike to observe and make recordings of
these processes, interview each of the studenhéea@nd have them write log books to
understand more about how their collaboration hdpefcan be of value for their
development of pedagogical content knowledge.

Sara’s utterances are full of words and phrases ‘fiky to”, “my attempt is to”, “my
intention is” and so on. We have seen how her thtsugnd aims concerning student teachers’

field experiences go beyond the immediate teachm@erformed during these few weeks.
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However, Sara finds it problematic that she nevevks the end of the story. Did the student
teachers understand what she tried to convey, anddid her work influence their work in
the future? Inspired by Sara’s reflection, my thioghic of interest is understanding more
about the influence student teachers’ field experes have on their development as teachers.
| would like to make in-depth studies of how studesachers develop through their teacher
education, especially through their field experenand into their first years of teaching.

I will end this research text by reflecting on fileenomenon Lortie (1975) has described
as apprenticeship of observation. He argues that wtudent teachers remember from their
own years as pupils lead to rather traditionalh@arapproaches. As we have seen, Sara has
also found that to be her experience. Moreover,relreembers that during her first years of
teaching she thought mostly of teaching in termsngfarting subject matter. Sara sees this as
being hung up in the school you attended and eswpesid as pupils. However, there are
reasons to believe that not all student teachers baperienced what is known as traditional
teaching approaches. For decades the nationatglarnn Norway have called for what is
known as a child-centred teaching approach, or whate recently has been called a
constructivist approach. My experience as a teathdhat some student teachers most
probably have been pupils in a school system slyanfjuenced by what | have referred to
as an interactive, constructivist teaching approddttis is supported by Alseth et al. (2003)
who reported that even if the overall picture otimeanatics teaching still is rather traditional,
there are exceptions. Nonetheless, as a coopena@uiper and as a teacher educator, my
experience is quite similar to what Sara has hatlvaimat Fuller (1969) proposes; student
teachers focus much more often on what they shaollthan on what the kids should learn.
The student teachers we have met in this study atah perform what can be called a
constructive teaching approach; still some of thetmggle to relate their aim to the kids’
learning more than to what they should do as teacken example is a quote from Ina (q19)
on page 149, where she admits that she was thimkiorg about herself than the kids. This
makes me wonder if the question is more about rdmemg the teacher as an important
person than remembering teaching approaches. ks ghe teachers’ actions are visible in
both traditional and progressive teaching approsclaad they probably remember the
performance of the teacher more than what theyadigupils. One thing Sara said led me to
reflect more on this issue; she described how idi Bric have been through the important
experience of “seeing themselves as teachers”’hande they are, from the start more able to
see the kids than the other three student teachers.

The issue of what student teachers remember freim élxperiences as pupils and how it
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affects their student teaching and how all tea€eldeicators, not only the cooperating teachers
should deal with this is an area we most likelyudtiadig into, explore further, make more
visible and discuss. This is important becaus@enpublic debate on teacher education strong
voices claim that field experiences should be eldednto make the education more
“profession oriented”. But as seen through thigaesh text, not any teaching will do. Thus,
hopefully, the story of Sara and her mentoring loampart of this discussion. As a voice from
the cooperating teachers it is just one story duhany that could have been told. | believe
we need to bring more of them into the open to nekémportant part of teacher education

more visible.
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Appendix 1
Overview of the data material

In the table below | present what kind of data maké collected and what abbreviations |
have used in the research text.

Data sources Abbreviations Example

Transcriptions from mentoring | mc and date (month, day, year) mc030403
conversations that were either
taped or video-recorded

“Write ups” from mentoring mcwu and date (month, day, | mcwu030403
conversations year)
Observations from the classroonobsj and date (month, day, | obsj111102
and mentoring conversations | year)
Transcriptions from interviews | int and date (month, day, year) int030403
with Sara
Transcriptions from interviews | int and the two first letters of | intel (interview with

with the student teachers the student teachers’ names | Eli)
Log books from the student Ib and the two first letters of | Ibel121102 (log book
teachers the student teachers’ names | from Eli)
plus date (month, day, year)
A booklet with information to | info and page number Infb, p. ?

the student teachers from Sara

Direct quotes are marked with a reference to pamebers, for instance mc030403, p. 3. The
guotes have been translated by me and | have dgrefed to be true to the the intention.

(...) in the quotes mark that text has been omitfexkt added to the quotes to make them
understable is marked with []. The same is doné witotes from literature.

Below | use the abbreviations to show which softdata were collected at what time during
the field work. In the tables | have marked off tbpics of the teaching with the kids. | have
not marked off everything that happened reguladgsembling in the class circle every
morning and before the kids leave school and amtditiindividual work when there was time
left between the main topics. There were also sdass meetings as a response to problems
reported by the kids. Sara was the one who lecetheeetings. In the mentoring conversations
| have not marked off pre- and post-teaching casatérns that took place regularly. | have
marked off topics that were discussed beyond wappéned in the classroom. See Chapter 4,
page 81 for a description of the teaching periodsii mathematics as referred to in the table
below.
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Autumn period, first week:

Topics for the teaching in the | Topics that were discussed if :
Date : : Data material
classroom mentoring conversations
. . . . , mcwull1102
1wz Nahemates teachingperiod Epectalons offeldncipaao;
paper proj P 0bsj111102
. . : mcwull1202
11/12/02 '\N/I:\E:Sen;ate'fs'rfzgp ing period ]Use of log book mc111202
Paper proj 0bsj111202
Pedagogical principles in
Mathematics, teaching period MAKVIS mewu111302
11/13/02 Newspaper project Use of textbooks in mc111202
paper proj \ 0bsj121102
mathematics
11/14/02 Mathematics, second and thlrOlUse of planning documents 0bsj111402
graders together
11/15/02 Ne\_/vs_paper project Reading tests mcwul115013
Artistic expression

™D

Autumn period, second week

Topics for the teaching in the

Topics that were discussed it

Seaside attend courses.

Date , : Data material
classroom mentoring conversations
Reading test . .
11/18/02| Reading together with the kidg D/SCussing generally about | mewu111802
. kids who struggle with readingnc111802
Newspaper project
. mcwul11902
11/19/02| Newspaper project me111902
Discussing the role of the mcwul11302
11/20/02| Mathematics, teaching period &2acher on different grade |mc111202
levels 0bsj112002
11/21/02 | Mathematics, second and thirdDiSCussirl use of loa books mcwul12102
graders together 9 9 0bsj112102
11/22/02 The kids and the student teachers have a dayafh &d the other teachers at
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Autumn period, third week

Topics for the teaching in the | Topics that were discussed i

Date , : Data material
classroom mentoring conversations
. . . . mcwull12502
11/25/02| Outdoor day in the woods Discussing play learning 0bsj112502

Discussing the role of the

11/26/02| Cooperative story production|teacher based upon prepare ijWU112502

" " 0bsj112602
key words
. . Discussing working with the| mcwul112702
11/2702 | Reading the stories learning environment 0bsj112702

Evaluating Sara and the
student teachers’ contract formcwu112802
the period

Discussing the aims of
different ways of organising | mcwu112902
kids across classes

Mathematics, second and third

11/28/02 graders together

End of Newspaper project

11/29/02 Artistic expression

Additional data material from the autumn period:

Interview with Sara (int010303). Topics that wergcdssed:

» About being and developing as a teacher and a caiipg teacher.

» Her thinking about mentoring; pre- and post-teaghionversations, use of planning
documents and log books.

» About cooperation with other cooperating teacheis the teachers at the university
college.

* How she experienced her collaboration with Eli,cErdan, Ina and Irene in the
autumn.

Log books from the student teachers:

Some of them wrote regularly, others just a fewsddyome of them wrote rather long
passages, others rather short ones. Some of thete wrot about mathematics, others did
not. | have not found it necessary to write in thiele exactly who did the writing on which

day.

Booklet with information about the school and tlass from Sara to the student teachers.
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The Spring period:

Data material before the student teachers entbeedidssroom:

Planning 02/13/03 (mcwu021303):

Discussed what subjects and topics should be theerbof the spring period. They agreed
upon mathematics and Norwegian as main subjects.sfident teachers also proposed to
teach English and take responsibility for actiwtrelated to the theme Easter in religion and
ethics and in arts and cratfts.

Planning 03/20/03 (mc032003):
Planning of mathematics, teaching period 3. Thelestti teachers were prepared and the
session took place as a pre-teaching conversation.

Planning 03/21/03 (mcwu032103):

Discussing teaching of Norwegian. They agree ta stdh a reading project, and continue
with argumentative and poetic texts. They espeacaicussed how kids should develop their
way of giving each other responses on texts andthevkids could use the computer in this
work.

Spring period, first week

Topics for the teaching in the | Topics that were discussed in

Date Data materia'l

classroom mentoring conversations
- . mcwu032403
03/24/03| 910N and ethics: Easter mMc032403
g proj 0bsj032403
Reading project Digscugs,lp]gsggiteﬁ/:ég?; of the mcwu032503
03/25/03| Mathematics, teaching period §< ' mc032503

unstructured, both in the
classroom and in the breaks

Reading project : . .. Imcwu032603
iscussing well-being inquires;

English/swimming

03/26/03| Mathematics, teaching period . : mc032603
> he meaning behind
School based well-being survey
Mathematics, teaching period |3 mc032703
03/27/03 Artistic expression 0bsj032703
mcwu0328043
03/28/03| Argumentative texts mc032803
0bsj032803

Interview with Sara (int032803). Topics that werscdssed:
 How she has experienced this first week of thengpperiod, especially the third
teaching period of mathematics.
* About all the things they have to address.
* About her contribution to student teachers’ develept.
» About her role in mentoring conversations.
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Spring period, second week

Topics for the teaching in the | Topics that were discussed in a|
Date , : Data material
classroom mentoring conversations
mcwu0331043
03/31/03 | Argumentative texts mc033103
Mathematics, teaching period|4 mewu040103
. mc040103
04/01/03 | Argumentative texts .
. o 0bsj040103
English/swimming
Mathematics, teaching period|4
* ]
04/02/03 Assembly 1-4 graders
Mathematics, teaching period|4 mcwu040303
04/03/03 Artistic expression 0bsj040303
04/04/03 Argumentative texts Discussing how to talk with kidsmcwu040403
Poetic texts and give responses on texts | obsj040403

*The student teachers were alone the whole day Bas at a course at the university college.

This second week the student teachers attendedtpaseting with the kids in the evenings.
The time for this was taken from the mentoring messand hence these mainly focused on
pre- and post-teaching conversations.

Interview with Sara (int030403). Topics that wergcdssed:
» How Sara experienced the student teachers’ foaabthing period.

Spring period, third week

Topics for the teaching in the | Topics that were discussed in a|
Date : : Data material
classroom mentoring conversations
Religion and ethics: Easter Individual conversations with the
04/07/03 .
Poetic texts student teachers
Stations for arts and crafts, |Individual conversations with the
04/08/03
Easter student teachers
04/09/03 Stations for arts and crafts, |Individual conversations
Easter with the student teachers
Summing up the field
Poetic texts experiences
04/10/03| Religion and ethics: Easter | Discussing the connection mcwu041003
Artistic expression between actions — values -
knowledge in teaching
Easter breakfast mcwu041103
04/11/03 Poetic texts 0bsj041103

From all three weeks there were log books fromstiuelent teachers. See comments above,
page 211.

Interview with Sara (int041103). Topics that wergcdssed:
* About student teachers’ learning from different rees, from each other, from her,
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from teaching, from writing.
* Herrole as a teacher and cooperating teacher.
* What she has learned from this student-teacheipgrou
* Why she finds it important to use interactive lapks.
* Pre- and post-teaching conversations.
» About having good relations with the kids.
» About supporting the individual student teacher.

Interview with Sara (int050503). Topics that werscdssed:

* Watching video from the mentoring of the third teag period. Sara explains how
she experienced episodes, why she asked some ofubstions and why she
responded like she did to student teachers’ exioress

» Talking about how different the student teachees ar

» Talking about how difficult she finds it to inclugebject matter thinking.

» About student teachers’ experiences with mathematic

Interview with Sara (int052503). Topics that wergcdssed:

» Watching video from the mentoring of the fourthdieiag period. Sara explains how
she experienced episodes, why she asked some ofjubstions and why she
responded like she did to student teachers’ exioress

» Talking about the improvisational features of bi@aching and mentoring.

Individual interviews with the student teachers.
Irene was interviewed on the ninth of May 2003, dtker four were interviewed on the
twenty third of April 2003. The interviews were gSestructured and these topics were
discussed:

* How they experienced their field experiences.

* Three things from Sara that have contributed to thevelopment as teachers.

* How they experienced Sara’s way of mentoring arektjaning.

* How they experienced writing log books.

» Kids and mathematics.

* How they experienced teaching of mathematics.

* How these field experiences have affected how thek about teaching and their

choice of becoming a teacher.
* Adding comments from each of them.
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Appendix 2
Use of analytical tools in the research process.

In Chapter 3, “Approaching the field” | explainedw | proceeded through the entire research
process from my first interest in the issue to whrding of this research text. | situated my
research within a qualitative, interpretative ttaei, and showed how one feature of
gualitative research is the intertwining of datdlemtion and data analysis throughout the
entire research process. Furthermore, | explaihatl my final analysis was carried out in
steps so | could better understand what was taiace, or what this could be a case of. |
described how | arrived at the three themes (ptedan the three chapters 5 to 7) which can
explain my finding that Sara inspires and assistsstudent teachers to teach mathematics in a
way they can learn from, or from which they canealep pedagogical content knowledge.
This appendix provides a more detailed accountefdteps | undertook through the final
analysis. In each of the steps described on padevg@dit back and forth between examining
or analysing the data material, the ideas | haeldged and theories. These processes can be
seen as taking “sidesteps”.

This text shows how reading literature inspired aleyeloped my thinking, not only
relating to how to understand my data but also o methodological concerns, and also
shows how | wrote down my reasoning and thinkingifferent ways. | will present some of
the figures and tables | made to view connections @nderstand what | was dealing with
(Miles & Huberman 1994). The work | describe heseséen as a systematic and structured
process, but also as an intuitive and creativegqa®icThis makes it difficult to point to exactly
when and where | found the answers to my reseanastgpn. The reconstruction of the
process must be seen while bearing this in minds Tiust not be seen as an accurate
successive account; rather | give examples of @inalytools or devices | used when | made
sense out of “mountains of data” (Strauss & Cofl988, p. 7)-*°

Taylor and Bogdan (1998) maintain that by the ttiteeintense analysis starts you should
know your data material inside and out. | gathdrexldata mainly in November 2002 and
April/May 2003, and the interval between these tpariods was used to listen to tape
recordings, write transcriptions, read literatunel @evelop ideas. When | left the field it was
time to combine insight and intuition with an inate familiarity with the data material
(Taylor & Bogdan 1998). | started my final analysissorting the data in accordance with the
four periods of the student teachers’ own teachsg@utlined in Chapter 4. This was when |
put together all the material which belongs to eafcthese periods, field notes, “write ups”,
transcriptions from mentoring sessions and intevgjelog books from all participants and
various documents. The rest of the data mateoainttance “write ups” of all the mentoring
conversations and the transcribed conversatiorisnored-age classes” were sorted by date.
The first sorting provided the material for the msystematic analysis | describe here, but the
rest of the material informed the process as welbnstantly read through the material and it
is important to bear in mind is that all data wakailable throughout the analysis | made
during the fieldwork and the intervening months.

In my final analysis | started with the materiarfr the first teaching period. | analysed or

136 At this time in my research process | tried to asmmputer based system, N'vivo, as a device lfprhe in
the analysis. | found that as | had come too far the process, using this programme would probialg me to
do “double work” so | abandoned it. But | am cusocand in a later project | probably will see whetphthe
programme can provide.
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scrutinised every utterance from all the providathdIn the margins | wrote down words and
concepts that struck me as | worked; flexibilitygemg the kids, leading questions,
strengthening, kids and math and so on. | markearneg words and what | found to be key
sentences. This process was informed by diffeteguries, experiences and ideas developed
through the fieldwork. | also marked new ideas thiaierged as | examined the data. An
example of this is a note, or perhaps more acdyrateuestion | wrote down concerning
different speech genres. This was inspired by tbekwf Skagen (1998, 2001). He points out
that mentoring conversations, in terms of BaktHif86) can be understood as a specific
speech genre. By scrutinising my data materialvaatthing the video recordinf$ | began

to wonder if more than one speech genre were presem instance, there were many
passages where the student teachers did all tkega(this occurred in mentoring all
subjects) and sometimes there were rather longuskgans of themes such as “play and
learning” and “the role of the teacher”. These tjis led me to divide the transcription from
the mentoring conversations into sequences or @pésd-or each of these episodes | asked
particular questions; How do the different episodeserge? Which persons are involved?
Who is talking? Which types of suggestions or idaas coming from the student teachers,
and which are coming from Sara? And how does tlaa@h between episodes occur? What
were the turning points? In this process | esplgciakd to make sense of Sara’s utterances
remembering Bakthin’s (1986) notion of how uttesma@always must be understood in their
context. Furthermore, Eisner (1991) points to thpartance of understanding not only what
is said but also how it is said (one of the reasshg | kept watching and listening to the
recordings even if | had made transcriptions), amwuld add, to understand why it is said.
How could | understand when and why Sara respotw#te student teachers talk? The result
of this was that “seeing the kids” emerged as gromant feature.

Through my fieldwork | had came upon the idea afapj@lism; in interviews Sara often
answered my guestions about the student teachesayinyg “it's just like the kids” before she
gave me examples. This made me look for paralteldifferent ways. Sometimes | found
rather explicit examples; Sara told the studenthees about the kids’ work process: “The
kids have got to try things out, not just tell thamd and not make a recipe to follow”, and
then she says about the student teachers’ procesd try now, we’'ll try things out”
(mcl111902, p. 1). This feature of her expressioadarme wonder if | could understand her
interactions with the student teachers in term$@# she wanted the student teachers to
interact with the kids. For example she asks: “Wbath we do so kids can learn from
experiences? Does this happen on its own?” (ob$j).@his made me think, “what was Sara
doing so the student teachers chould learn fronr thgeriences? Does this happen on its
own with them?” I inserted these parallels and houghts on them in a tabfé®

137 Even if these recordings were fixed into textgpkwatching and listening to them.

138 As will be seen below, tables like this becamedrtant analytical tools. | will not reproduce whaébles;
some of them are rather long, finding it sufficibetre to provide headings and some examples aypiecof text
| wrote. The text is written just like it was attkime | wrote it down, both in the tables andhia figures | will
show below.
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What does she do? How does she
connect to the student teachers?
What does she dp
"What can we do in the wings so thie the wings so
kids will flourish? | think that’s the student

Utterances from Sara My thoughts

where it is at.” teachers will
flourish?
"The greatest moment as a teacher is
when | get in a dialogue with kids, When she leans back and listens to
hear what they are thinking and hear the student teachers.

— learn from them, like.”

"In all the things we work on for th
kids we must gives it in drips over
and over again.”

D

-

“Seeing the kids” is being given i
drips to the student teachers

Sara often stated that she does not believe tleatah simply tell things to the student
teachers and they will understand. Nonethelessynd that sometimes she did tell or inform
the student teachers and | had to understand wiervhy she did so. This was inspired by
Glaser and Strauss’ (1999) constant comparativehadetind also by Orland-Barak and
Klein’s (2005) article where they show that the wagntors express how they think about
mentoring often did not fit what they actually dithis led me to analyse from two points of
view. First, what was the connection between wlaaaSaid and what she did, and second,
how did her thoughts come into action? Gadamer(RGis told in Chapter 3 points to how
researchers have to be in a dialogue with theiera listening to what the data material or
the case tells them. To be able to create meanegust allow the text to open up to our
guestions and listen to the answers. Along eveny sf the way there were many questions to
ask to maintain my dialogue with the data mateAalcording to Strauss and Corbin (1998)
one should make comparisons and ask questions, afsamy them systematically as major
procedures. These are the two main analytical tedide others, for example tables, figures
and diagrams are used to assist those.

Answers to my questions and other thoughts, like ¢imes referred to above, were
handwritten on large sheets (A3 format) for eacthefmentoring conversations belonging to
each teaching period. | also noted down recurringd® (for example: see, experience aim,
challenge, strengthen, collaboration, interplayl)tand key sentences (for example “the
teacher is not the most important person”, “so twewyld not get hung up in the school they
attended to”, “we have to be good at seeing”).tedalown that | could see Sara always used
the word “we” instead of “you”, and | took it to e that she saw herself as part of the
group. Data from all sources that | connected tohementoring conversation, such as
interviews and log books, were written down onghse A3 page. The aim of this analytical
process is to reduce large amounts of data dowa tew themes, dimensions, codes or
categories as an answer to the research quesgenfds example Creswell 1998, Miles &
Huberman 1994, Patton 2002). The next in reduaifdihe material was to summarise all the
A3 sheets that belonged to the same teaching peFind was done in a word file on the
computer. | wrote down descriptions as ordinary gd my thoughts about them in italics. |
ended this data reduction by summarising each itegugeriod in a table like this:
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Example, the first teaching period.

What is Sara doing?

What happens in the
mentoring
conversations?

Concepts, key
words that emerge

My own thoughts on
this

Sara puts the stude
teachers on the trac
as to what they can
observe while the
kids play games.

Nt

krhe student teachers
share their experiences

Experiences
55ee

Sara models how she
believes kids learn
math?

Makes visible what
she usually does.

Discuss kids’ work.

Seeing the kids
Twist

Let the student teache
discuss so she can lea
what they are thinking
about?

A\

Turns their
experiences into
something positive.

Share their experience
of teaching the kids.
Discuss use of
textbooks.

Strengthening
Drip

Supportive
Leading, positive
guestioning

Challenge?

She has apparently
seen all the student
teachers in the
classroom as all five
receive comments on

their performance.

When | had worked thoroughly through the two fingb teaching periods | came upon the
idea of a series of experiences and drew this model

Experiences

How does Sara know
what experiences the
student teachers need?

Seeing the student
teachers

T

need to le

What experiences do
the student teachers

arn this?

Seeing the kids

How does
she do
that?

How does

T

in Sara's

What experiences
kids need to learn
math is about PCK

world

she do
that?

\/

Figure 6: Experiences (must be read from the bottoy*

| made a number of different summarising tablethia phase. One of them summarised
the interviews with the five student teachers. ifterviews were semi structured, and | asked
similar open-ended questions of all five (see Apperl, page 214). There were some
recurring traits in the answers and as is the eeigle the theory, the student teachers
experiences and answers became looking glasseselput in some examples of questions
and text from the table:

139 pCK is an abbreviation for pedagogical contentrdge.
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Themes |

asked about Eli Eric lan Ina Irene
The
cooperation That we were Learnt
Spontaneous between not responsible something
thoughts on | everyone. The for evefythin about Sara is
your time importance of Got time to 9 | how to “innovative”
with Sara | a good class think talk with
environment ' kids
for learning
Three The wa She is a person
important Sara tal>l/<s who managed | How
things Sara with the to motivate us. | much you
did so you ki She is eager have to dg
ids. Safety. X .
developed and seems to befor ecah | She is open
You knew ) . e
your interested in kid, it is
you got the .
thoughts helb vou everything we | not only
about being ne(f dsé d say. Allowed to| the class.
a teacher ' make mistakes.
Great How all
differences | Incredible the kids
Mathematics is between the | differences in | both
Kids and fun for the kids. the way you calculate
mathematics kids. thev dare Various should actto | and thinks
» ey ways of help all the ina
doing kids. number of
mathematics ways.
The questions
are very well rSihﬁtaSkS the
About thought out. gestions to
Sara’s way | Things are q ot the
of concealed a bit tginkin
guestioning | so that you rocesg
shall find out proces
going

for yourself.

At this time in my data analysis | did a lot ofriking, reasoning, writing, sorting and
drawing, trying to understand what this could bease of. | left the theories for a while. Of

course they are always with me, but I did not heert to label my understanding.
This led me to the next model (must be read froentdip):
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To understand Sara's
mentoring we have to
understand

v Through
how Sara believes experience
kids learn math and
collaboration

Y

This is what she wants
the student teachers

to understand, how kids
learn math and what
they can do - and how
teaching relates to this

|

How Sara believes student teachers
learn to teach (math) connects to E—
her role as a cooperating teacher

This is her
guiding principle
and long term goal |«
for her mentoring
of math

Through
experience
and
collaboration

\
Her role seems to be

® to design and allow experiences
that assist student teachers
learning to teach math. »| These are
Exp. gives a possibility to see interwined

® to establish an inquiry-oriented
community of learners

Figure 7: Steps to understand Sara’s mentoring

Having realised this, my next step was to undedstaow Sara connects her role as a
cooperating teacher to how she believes studeohées learn to teach mathematics. If they
learn through experience and collaboration | hadind out more about her role in that
process. These two concepts were important for rstateding her actions and hence her
support. How will the mentoring be when you beliestident teachers learn through
experience and collaboration? In a way | examirtezl ghenomena of collaboration and
experience. Hence | asked new questions, this tns@red by Burke (1969); “What was
done (act), when or how was it done (scene), whatdiagent), how he did it (agency), and
why (purpose)” (p. xv). Glaser and Strauss (19@8pmmend asking similar questions when
their constant comparative method is used.

Even if | had reduced a huge amount of data as ishiwwtep one | never left behind the
hundreds of pages of “write ups” and transcriptioBg now | had sorted the material
according to post- and pre-teaching conversationsc®uld understand Sara’s thinking and
actions regarding the two concepts of experienak catlaboration. It is useful to sort and
examine data in as many ways as possible (TaylBogdan 1998). New ideas became new
glasses, and | filled more A3 sheets. This timegi@ample | put the word “experience” in the
middle of the page and wrote down what | decideldetamportant around it.

The word experience was constantly popping up éndéta material and simultaneously
with this analysis | turned my attention to the wof Dewey (1938/1997). His work on the
concept of educative experience helped me to sg#eStra’s assistance to and support of the
student teachers could be understood in terms &ingaxperiences educative. In analysing
the different experiences, “making visible” and Iffieto see” emerged as important features
of Sara’s support in making the student teach&memences educative. This is an example of
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how the constant interaction between theory and datbles qualitative researchers to gain
new insight and understanding in the field of st¢@udmundsdottir 2001). Dewey’s (1916,
1933, 1938) work also helped me see the connetigiween experiences and two other
recurring words, see and aims. Earlier in the amllyhad jotted down Leontev’s (1981) tri
level activity theory as a means of understandihgtw interpreted to be goal directed actions
taken by Sara. Dewey’s work made it possible tduohe “seeing the student teachers”, a
feature that as will be seen below, became monestxtthrough the analysis.

By this time | tried to figure out which of my caeqts were well developed and which
were not (Strauss & Corbin 1998). | found that dharobably captured some important
concepts or categories, but | could see that theyevon different levels and were from
different perspectives. Some of them describedga®ses while others described content, and
some were from Sara’s perspective while others Virena either the kids’ or the student
teachers’ point of view. An example of the lastlearning from experience”. Some of the
categories could be subcategories of main categydrabecided to sort my material to make a
more thorough analysis of what | had found to bmumeng and important concepts; aims,
experience, collaboration (used to describe thatioel between Sara and the student
teachers), cooperation (used to describe the oaldtetween the kids), see, making visible,
helps to see, inquiry, tools, gives space. At énaestime | sorted out material regarding log
books and other features of Sara’s mentoring. I wge the notion of “helps to see” as an
example of this process.

As a headline | wrote “looking through the pile lwihelps to see’ trying to get a grip on
it". | took all the pages where “helps to see” wemnarked off and for each of the marked
utterances | wrote down how they connected to h&see", for instance:

- by making links

- through questioning

- by being focused on aims

- everything you have to think about

- through stories she tells

- through dripping

- that not everything was unsuccessful

and so on. | ended up with a rather long list as ¢bncept or phrase that | called “help to
see”. All these utterances were sorted irtiow does she helps to see” anslhiat does she
helps to see”. | did the same with all the sortédspfor all the above-mentioned concepts
(and ended up with a rather long list for them a#)w

Through this process | abandoned some of the cts)oepile others were combined into
larger categories. As seen in figure 7 | claimealt tBara established an inquiry oriented
community of learners (inspired by the work of Jesko 2004). In my analysis | decided to
drop the thought about this as a category or thedoog,still felt that there was some
importance in the notion. | noted that it seembddSara who directs or guides, but probably
based upon what the student teachers want and stteathinks they need. Through this
process | revealed how similar utterances were atadkfferently. For instance utterances
starting with “is it so that” were marked both asduiry” and “helps to see” or “make
visible”. This is an example of how | through thgsocess arrived at the understanding of
guided questioning as a feature of Sara’s mentoriigs emerged through the thorough
analysis of “making visible”, “helps to see” andhduiry”. In a way some of the words (or
utterances) from the summarising tables occurredgaisling questions, for example
“reinforcement, twist”. Sara’s own words concerningw she gives things in drips also
helped me make sense of this.

Even though | could identify some patterns anddreegarding content and structure of
both the pre- and post-teaching conversations uggted to understand some of the
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conversations, especially one of the post-conversat While | identified how Sara used
aims to connect content of the pre- and post-caatiens, some of the post-conversations
lost focus. In analysing these episodes | camentterstand the importance of “seeing the
student teachers”. Sara’s concern for giving onthefstudent teachers the feeling of mastery
became more important than satisfying the aimgcdurred to me that Sara did not treat the
student teachers in similar ways, and | asked ryiseit always like that, and if it so, what
does this mean? As mentioned, Dewey’'s concept atave experiences (discussed in
Chapter 7) made this meaningful. In a way, | madeuad trip from my early impression of
“seeing the kids” to “seeing the student teachdrb&gan to think in terms of seeing the kids
as the content of the mentoring conversations arthg the student teachers as an important
part of the methods or tools Sara used in her miagtd drew the figure below:

out what they, Ca

O n
\\ o7
¢ opseVe - Taj y

?.\(\d out Whe <

ney can do’

Figure 8: The connection between the student teactst teaching and Sara’s mentoring

The inner circle points to the student teacherathéng, while the outer circle points to
Sara’s mentoring. The circle in the middle showst the same key words appear for the
student teachers’ teaching and for Sara’s mentotriegemplify this by taking a closer look at
the sector where | have illustrated “find out witagy can do”. Finding out what kids can do
is a recurring trait of the content of the mentgroconversations. They discuss the fact that
this is an important part of teaching and the wagdcomplish this is through observing and
talking, as seen in Chapter 7 referred to as sdsirfgpra. | find that a recurring trait of Sara’s
mentoring is that by observing and talking with gtedent teachers, she identifies what they
can do. This is accomplished through such mentopngcesses as listening to their
discussions and using interactive log books. Theeskngic as used in this example applies
equally to all sectors in the circle.

| finally had captured Sara’s voice. | could seerenddearly what it was Sara wanted the
student teachers to learn through their experieandswhat processes she wanted them to be
engaged if*° | could see why and how she collaborated with tlerthe process; she does

140 Although | by this time of the analysis was awafevhat Sara told me in an interview, how she ttizdise
a model or circle of “action learning” | was notitgusure this was what | could see. Even if the @ino bring
out the cooperating teachers’ voice, | should abtHeir story be my story (Gudmundsdottir 1991).
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not believe in “a pedagogy of telling”, nor can ylearn from experiences alone. | find Sara’s
primary concern to be “how are the student teaclymimg to learn about kids and
mathematics so they can learn to teach mathemaficsfing this issue around | could see
that the way to learn about kids and mathematic® itearn through the experiences of
teaching mathematics. Thus attitudes on learniogn fexperience become an important part
of learning to teach. | find an important featufeSara’s role to be about inspiring and
assisting the student teachers “to teach mathesnatia way they can learn from”. And |
drew a new model.

Before teaching: In the class room Afterwards:
teaching should:

® give kids challenge
and mastery

through let the
@ collaboration student

\ . teachers
and we shall be g:ﬁt Is experience

mastery
prepared to challenge
learn what kids
think and know share

experiences

Share ideas Develop plans

[

Figure 9: The pattern in Sara and the student teaokrs’ collaboration

Through all this reasoning, reading, writing andwing | ended up with the three themes
or three stories that | first presented in Chaptesn page 52, and then discussed through the
chapters 5 to 7. From Sara’s perspective, and usyngterpretation | have named the three
stories “Moving towards shared focus of attentignfécusing on the kids”, “Making the
invisible visible through guided planning” and “Engaging educative experiences by
focusing on aims”. Taken together the stories show Sara inspires and assists the student
teachers to teach mathematics in a way that engesiraducative experiences, experiences
they can learn or develop pedagogical content kedgé from.

I will end this description of how | conducted theal analysis with a few concluding
remarks. As a qualitative researcher working witlo targer projects | find it interesting to
reflect on how the end product, the written rededext, always looks so simple. When the
data are combined into stories and interpreted bgns of theoretical concepts it seems like
the themes or categories have been laid open fhanrstart. They may be experienced as
“ordinary stories” (Gudmundsdottir 1997, p. 5, mgnislation). But as we have seen this has
been a really time-consuming process (and | hawenmentioned all the time spent on
transcribing the material). Reading through my lbagpk | can see that on the 24th of June
2003 I have written “Sara and aims — is that foclshould add that | have travelled a really
arduous and long road to get to where to couldewthe text, as seen from the heading of
Chapter 7, “Encouraging educative experiences bydimg on aims”. At the same time it is
nice to see how things have developed, not all atgswwere as significant as this. There have
been detours. Miles and Huberman (1994) remind dbalitative researcher of not
understanding the case or the research participarguickly. Nonetheless, analysis is always
“a matter of giving meaning to first impressionsnadl as to final compilations” (Stake 1995,
p. 71).

223






Appendix 3
Letter to the parents/guardians

The letter has been translated by me. | have alsoved details to ensure anonymity.

Vivi Nilssen

To parents/guardians in c!-EEEG_—_

| am teaching education

I

ng.
en efind one of her student teacher
groups for six weeks in class 3A. While | was thieweas undertaking research on mentoring
student teachers through their field experie et. My
focus was orfjjja and the student teachers in theirtoring conversations following the
teaching in the classroom. The aim of the projedbibroaden our understanding of how the
cooperating teacher as a mentor facilitates thaestiuteachers’ development of pedagogical
content knowledge in mathematics. This knowledgeeisessary in teaching mathematics.

| was interested in the cooperating teachers’ thtgjgeflections, utterances and actions in

mentoring. In analysing my data | can see that ielevant to use utterances from the student
teachers that refer to episodes in the classrocamples of such utterances are:

"It was so interesting to see what pupil X thoughien he solved the task”

"l struggled a bit of explaining to pupil Y aboutemory numbers, it was easier when pupil Z

explained how she thought about it”

"Pupil X calculates rather quickly in her head”

"I find it rather strange that pupils can calculatex way | don’t understand and the answer is
completely right”

| want to ask if any of you, as parents/guardiaamgehany objections to this way of refering to
the kids in the class. The project is a doctoraseitation and all information will be
anonymous. The name of the school will not be rfedeand pseudonyms will be used for all
names. It will take three years after completiomyf field work before the the research text
has been completed.

| would like to ask you to fill in the form belownd deliver it ti GGGz

Thank you for your cooperation.

Kind regards
Vivi Nilssen
(Cross out the alternative that does not fit)

I/we accept/does not accept that Vivi Nilssen meterutterances in her dissertation as shown
above.

Signature
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Appendix 4

Form of informed consent

| agree to collaborate with Vivi Nilssen in her tlmal-degree study.

| agree that she audio or videotape the mentomngearsations and | am aware of the fact that
those are transcribed and analysed.

| am also aware that parts of the data materiatlding quotes from log books and
interviews) will be used as empirical data in thsearch report.

Sign
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