
AbstratThe past deade has seen a sharp inrease in onern for devel-oping teahing and learning in higher eduation. Reently, the ideaof the Sholarship of Teahing and Learning - making transparenthow learning has been made possible - has begun to take on in-reasing signi�ane in the student learning literature dealing withhigher eduation.Against this bakground this thesis reports on a phenomeno-graphi study of the variation in how physis leturers raft theirteahing pratie in relation to how they know their students aslearners.13 semi-strutured interviews with physis leturers drawn fromtwo Swedish universities were onduted. The interviews were tran-sribed verbatim. From the transripts �ve phenomenographi at-egories of desription are desribed and illustrated, and suggest aontribution to the notion of disiplinary style in university physisteahing.
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PrologueWelome. I would like to introdue you to my personal thoughts of thework as a teaher within natural siene and tehnology and link thatwith the lientiate thesis I hope you are about to read.I started my areer at the university as a leturer in omputer sieneafter I got my master exam in Physis. My speial interest was omputingmeteorology whih led me to work as a leturer in omputer sienes.When I started leturing I had no pre-knowledge of teahing. The onlyexperiene I had of eduation was being a student myself. The tools I hadwere to trust my instints, the ulture ode of the subjet, suggestionsmade by my olleagues, and my knowledge of the subjet. This meantthat my way of looking at my students' learning was strongly olored bythe natural sienes' way of viewing the world beause I was fostered inthat way of observing and understanding the surrounding world. Duringmy �rst year as a leturer I learned that my way of ategorizing theworld was not very useful if I wanted to understand my students' wayof learning, whih was neessary to beome a better teaher. It is veryeasy to ategorize people into groups and stik to that idea, but I havebeen proven wrong so many times by now that I don't dare to do thatany more. Still, it is useful to listen to other people and understand theirways of grouping behavior as this will broaden your own spetrum ofpereiving people's ways of learning. When I understood that my wayof approahing my students needed improvement I attended a pedagogiourse for leturers at Uppsala University. There I learned the basis inpedagogy and met people from various subjet �elds to disuss with. Thisexperiene made me reonsider my own time as a student and understandthat things were not as 'obvious' and 'absolute' as I had thought. Thisin turn helped me to view my students di�erently.I also had (and still have) dynami disussions with my olleagues.This was very stimulating and important for the progression of me as aleturer but also for developing the ourses we were o�ering. As a on-lusion I would say that qualitative onversations with olleagues andstudents together with trying to implement ideas in the teahing havebeen by far the most produtive way of improving as a leturer. Ofourse knowledge development within the subjet is important too, butto beome a good leturer one has to be aware of the di�erent ways thesubjet an be learnt. This is what sholarship of teahing and learningis about, to have an ongoing disussion and development of eduationalmatters within one's own subjet. To give you an appreiation of a le-iii



turer's way of experiening his pratie I would like to urge you to readappendix B, where I have given a full interview example of one of theinterviews I performed for this study. Personally I adore this partiularinterview beause it expresses suh strong feelings and it feels very gen-uine to me. It also pitures the di�ulty of grasping terms that we asnatural sientists are not used to and how we adjust to that natural si-entists way of disussing . As a tip, look at the last part of the interview.I have only one thing to say, I hope I have a better grasp of the termsholarship today!I hope this lientiate thesis will ontribute to disussions among si-ene eduators as well as siene leturers. To me, very useful way of view-ing sholarship of teahing is what Mary Taylor Huber and Pat Huthingssaid: The sholarship of teahing and learning invites faulty from all dis-iplines and �elds to identify and explore those questions in theirown teahing - and, espeially, in their students' learning - and todo so in ways that are shared with olleagues who an build onnew insights. In this way. suh work has the potential to trans-form higher eduation by making the private work of the lassroomvisible, talked about, studied, built upon, and valued - onditionsfor ongoing improvement in any enterprise (Huber and Huthings,2005, p. ix).I am ending this prologue with a ouple of questions for you that you anbear in mind when reading parts of or the whole thesis:� How would you have answered the interview questions?� If you ompare your answers to the interview questions and myresults, will that inform you of your way of pratiing teahing?
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1 Introdution to the study1.1 The problem and the purpose of the thesisOne ould say that the aim of university teahing is to make learningpossible (for example, see Ramsden, 2003) within the taught area. Theaim of the sholarship of teahing and learning (SoTL) is about makingtransparent how learning is made possible (Trigwell et al., 2000) throughthe rafting of teahing pratie. Thus, leturers' pratie should be madeavailable for publi ritique so the whole ommunity an aquaint itselfwith the teahers' raftsmanship and develop the teahing and learningpratie.My experiene as a teaher tells me that the ooperation with ol-leagues is very important. Equally important is knowledge about the sub-jet, pedagogial tehniques, student learning, soial strutures, etetera.SoTL is a onept used to grasp this. Being sholarly is often thought ofas having aademi rank at a university and being engaged in researhand publiation. This, however, overlooks another of the main purposesof our universities, to eduate people. This beame an issue at the begin-ning of the 1990s. The SoTL has beome inreasingly important. Twoof the most in�uential researhers in the area argue that SoTL is "a setof habits and dispositions for meeting the hallenges that we all fae aslearners and itizens in the twenty-�rst entury" (Huber and Huthings,2005, p. 2). The key features of SoTL are under muh debate. Anotherleading researher in this area haraterizes SoTL as "exploring relation-ships between teahing and learning, researh, and integrating and ap-plying knowledge", "e�etive teahing through the wisdom of pratieand standards of disiplinary sholarship", "knowledge about teahingand learning through re�etion on pratie", "spei� researh skills, at-titudes, and produts", "development of pedagogial ontent knowledgethrough re�etion", and "sharing and peer review of information and in-sight" (Kreber, 2002a, p. 157�159). Thus, SoTL is meant to be inspiringfor and ontinously developed by leturers at our universities.This thesis ontributes to SoTL with a omprehensive desription ofqualitatively di�erent ways that physis leturers raft their pratie in aphysis teahing ontext. The ategories formed out of the data desribedistint attributes that an broaden the understanding of the notion ofSoTL in the disipline of physis. This will ontribute to showing us, asresearhers in SoTL and pratitioners of teahing and learning, what isthe ommon ground to start a re�etive hange in the pratie of SoTL.1



1.2 The researh questionThe work presented in this thesis stemmed from an interest in broadeningthe SoTL from physis leturers' perspetive. The question I wanted toelaborate on is:how physis leturers pereive that they have made learning possible interms of how they raft their teahing pratie in relation to how theyome to know their students as learners.The aim is to inrease the understanding of how physis leturersformulate, re�et and put into pratie the onditions they feel makelearning possible in the physis disipline. I want to better understandthe way they present physis phenomena to students, how they valuestudents' and olleagues' knowledge and learning, hoie of pedagogy,and so on. Physis is an old subjet and the paths of knowledge-makingare well worn. This implies, as for many other subjets, that ideas aroundissues suh as ontology and epistemology are well established and olorpeople's re�eting thoughts. One ould say that every subjet disiplinehas its own ulture within whih everyone praties. My aim was toapture insights into the ways in whih the disiplinary style of universityphysis shapes the SoTL.The �nal outome was the formulation of �ve qualitatively di�er-ent ategories of ways of rafting university-physis teahing pratie.The ategories gave a notion of rafting-of-pratie situated in how uni-versity physis learning is onsidered to be best made possible. Frommy data analysis the following ategories emerged: pratie founded ontehniques for presenting, pratie founded on presentation of ontent,pratie founded on intrinsi grati�ation, pratie founded on shapingof environment, and pratie founded on students engagement. Theseategories will be fully disussed in the hapters Results and Disussion.1.3 Signi�ane of thesisThe relations: teaher-knowledge, teaher-ation and student-learning,that I look into draw on the work of Trigwell and Shale (2004) and Prosserand Trigwell (1999). In partiular, these relations draw on Trigwell andShale's (2004) notion of pedagogi resonane, whih represents the partof students' experiene in the at of teahing that ontributes to theirpotential to learn. This an be seen as a metaphorial teaher-learnerbridge that attempts to apture what takes plae within the dynamis ofsuessful interative teahing. I will argue that this interative proess2



between leturers and students will ontribute to a broadening of theunderstanding of the notion of SoTL in university physis.1.4 Desription of terms used in the thesisThe following is a list of terms used in the thesis with desriptions of theway in whih they have been used.Categories of desription: "... qualitatively di�erent ways a phenomenonmay appear to people of one kind or another. Thus ategories ofdesription refer to the olletive level" (Marton and Booth, 1997,p. 128).Coneption: "An experiene or a oneption of a phenomenon - the in-ternal relation between subjet and objet - is a way of delimiting anobjet from its ontext and relating it to the same or other ontextsand it is a way of delimiting omponent parts of the phenomenonand relating them to eah other and to the whole" (Marton, 1994).Crafting-of-pratie: The notion of rafting-of-pratie is taken to har-aterize skillful, knowledgeable, re�etive and oneptually basedativity.Disipline: "An aademi disipline, or �eld of study, is a branh ofknowledge whih is taught or researhed at the ollege or univer-sity level. Disiplines are de�ned and reognised by the aademijournals in whih researh is published, and the learned soietiesand aademi departments or faulties to whih their pratitionersbelong" (Wikipedia).Epistemology: Student or teaher beliefs about the nature and sopeof knowledge.Metaognition: "... the amalgam of student knowledge, awareness andontrol relevant to their learning" (Gunstone, 1991, p. 135).Outome spae: "... the outome spae is the omplex of ategories ofdesription ompromising distint groupings of aspets of the phe-nomenon and the relationship between them" (Marton and Booth,1997, p. 125).Re�etive thought: "... ative, persistent, and areful onsiderationof any belief or supposed form of knowledge in the light of the3



grounds that support it and the further onlusions to whih ittends" (Dewey, 1933, p. 118).Ways of experiening: "The ways of experiening the world, the phe-nomena, the situations, are usually taken for granted by the ex-periener; they do not see them, they are not aware of them. Inphenomenography, where a seond-order perspetive is taken, it isthese underlying ways of experiening the world, phenomena, andsituations that are made the objet of the researh." (Marton andBooth, 1997, p. 118) "... way of experiening something is thustwofold: disernment of the whole from the ontext on the onehand and disernment of the parts and their relationships withinthe whole on the other hand" (Marton and Booth, 1997, p. 87).1.5 Survey of parts of the thesisThis hapter has presented the signi�ane of the study, the researhquestions, and desriptions of the speialist terms used. Chapters 2 and3 present a literature review grounding the study in its foundational dis-iplines of physis eduation researh and sholarship of teahing andlearning. In Chapter 4 the methodology of the study is presented. Chap-ter 5 presents the results of the study whih are disussed in Chapter 6.Chapter 7 suggests topis for future work. The interview protool usedin the study and a full transript of an interview an be found in theappendies.
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2 Literature review of physis eduation researhPhysis eduation researh (PER) in higher eduation, whih this thesisontributes to, is a goal-oriented �eld that is typially situated in physisdepartments. The main general purpose is to " understand how teah-ing and learning works in order to be able to teah our students moree�etively" (Redish, 2004, p. 1). Aording to a resoure letter, one ofthe major responsible fators for hange in the teahing of physis was"results from physis eduation researh" (Thaker, 2003, p. 1834). Vari-ous fouses have emerged within PER whih ontribute to better learningwithin physis, and the main issues were arguably to understand "atti-tudes toward physis ourses" (Aalst, 2000, p. 57), "studies of studentoneptions" (Aalst, 2000, p. 58), and "epistemologial beliefs" (Aalst,2000, p. 61).PER is a developing sub�eld in physis and the researhers are likelyto use "a sienti� approah that ombines observation, analysis, andsynthesis like the one that has been used so e�etive in helping us makesense of the physial world" (Redish, 2004, p. 1). But there were... several important di�erenes between physis and PER thatneed to be undersored. (1) In physis, there is muh agreementabout the interpretation of onepts. For example, although theonept 'eletron' may onjure up varying meanings for physiistsworking in di�erent sub-disiplines, most physiists would agreethat it has mass and harge, and that it is a building blok for anumber of theories (e.g., of superondutivity and of weak intera-tions). (2) Theories built from suh onepts have a high degreeof preditive and explanatory power. (3) Physiists are realists.For example, they believe that the notion 'eletron' orresponds tophysial partile. By omparison, in physis eduation - and edu-ational researh in general - there is muh less agreement aboutbasi ideas suh as 'learning', 'onept', and 'mind'; theories haveless preditive and explanatory power; and a realist distintion be-tween a theoretial notion and physial reality is more ontentions(Aalst, 2000, p. 66).2.1 Student di�ultiesIn the early stages of its development, PER foused on students' di�-ulties in understanding the urriulum mainly in introdutory physisourses. In the 1950s and 1960s the urriulum in high shool physis wasgenerally onsidered "a ourse syllabus, a text, a olletion of standardproblems, and a set of presribed laboratory experiments" (MDermott,5



1991, p. 302), whih MDermott alls "the post-Sputnik era" (MDer-mott, 1991, p. 304). Later, a growing body of knowledge about studentlearning in physis was gathered through numerous investigations, andthe teahing and learning of physis beame a subjet of sholarly in-quiry. Three di�erent main groups have ontributed to our knowledgeof student di�ulties: physiists, ognitive psyhologists, and siene ed-uators (MDermott, 1991). The growing interest has been toward themismath between ideas students hold when oming to the physis lassesand onepts of lassial physis. The ideas brought by the students areoften given labels suh as pre-oneptions, misoneptions, naive theo-ries, and alternate oneptions. MCloskey, for example, ompleted aninvestigation into students' misoneptions about motion and omparedthis to the Aristotelian and medieval impetus theory. He onluded... that the naive impetus theory is very strongly held and is noteasily hanged by lassroom physis instrution. [And thereforeit may be useful℄ for physis instrutors to disuss with studentstheir naive beliefs, arefully pointing out what is wrong with thesebeliefs, and how they di�er from the views of lassial physis. Inthis way students may be indued to give up the impetus theoryand aept the Newtonian perspetive (MCloskey, 1983, p. 319)...Another example representative of researh ategorizing students' on-eptual understanding of physial phenomena was presented in an artileby Finegold and Grosky (1991). They onluded that... many students are being unable to identify the important ele-ments in a system and to reah appropriate onlusions. ... Weneed oneptual hange strategies that fouses not only on elim-inating non-sienti� beliefs like motion fores, but whih extratgeneral rules from partiular instanes (Finegold and Grosky, 1991,p. 110).In order to help teahers reognize their students' oneptual di�ul-ties Hake (1998) suggested the use of quantitative pre-/post-test resultsto reate unique interative-engagement approahes to teahing physis.The most ommonly used tests were the Halloun-Hestenes Mehanis Di-agnosti test (Halloun and Hestenes, 1985), the Fore Conept Inventorytest (Hestenes et al., 1992), and the problem-solving Mehanis Baselinetest (Hestenes and Wells, 1992). There are also studies made in otherphysis areas than mehanis, for example in thermodynamis (Yeo andZadnik, 2001), and eletriity and magnetism (Maloney et al., 2001).6



2.2 New teahing methodsThe inquiry into students' oneptual di�ulties has given rise to devel-opment of new teahing methods in leture-halls, lassrooms, and at thestudent laboratory. Meltzer and Manivannan (2002) reported on trans-forming the leture-hall environment, based on seven years of develop-ment, and testing fully interative physis letures. Their goal was totransform "the leture lass, to the furthest extent possible, to the typeof instrutional environment that exists in an instrutor's o�e" (Meltzerand Manivannan, 2002, p. 641). Crouh (2004) and olleagues have exam-ined the variation of the learning outome of lassroom demonstrationsusing di�erent demonstration pedagogis: 'observe', 'predit', and 'dis-uss'. Their results lead to two lear onlusions:... students learn little, if anything, from traditionally presentedlassroom demonstrations, ... giving students a ouple of minutesto predit the outome and reord their preditions ost very littletime and yields better understanding (Crouh et al., 2004, p. 837).There are many investigations reported on the topi of improvement ofstudent learning. To get a good overview of researh into new teahingmethods, see for example an artile by MDermott and Redish (1999).The purpose of this artile was "to ontribute to an establishment of aresearh base that an serve as a resoure for ongoing improvement andenrihment of student learning in physis" (MDermott and Redish, 1999,p. 755).2.3 Theory developmentA development of theory to underpin the work on student di�ultiesstarted at the end of the 1980s. This led to an awareness of a rangeof other fators in�uening learning, suh as attitudes towards the sub-jet, beliefs about what knowledge and learning are, and general skills.Smith, diSessa and Roshelle (1993) reoneived the misoneption re-searh to a theoretial perspetive from a onstrutivist platform whihaimed "to haraterize the interrelationships among diverse knowledge el-ements rather than identify partiular �awed oneptions" (Smith et al.,1993, p. 116). The heart of their argument was to avoid the 'expert-novieparadigm' that foused on "apparent di�erenes in form between stu-dents' and experts' knowledge" (Smith et al., 1993, p. 127), and insteadto take on the idea "that explanation is an everyday ativity" (Smith7



et al., 1993, p. 128). They ame up with a set of theoretial prini-ples whih went beyond the epistemologial premises of onstrutivism:'fundamental ommitments', 'ontinuity', 'funtionality', and 'a systemsperspetive'.In a monograph, 'Toward an Epistemology of Physis', diSessa (1993)presented an approah to study "humans' sense of physial mehanismenters on identifying analyzing spei� elements of knowledge" (diSessa,1993, p. 111), whih has beome the base for muh researh sine then.He analyzed students' 'preoneptions' in problem solving and he referredto them as 'knowledge in piees' or phenomenologial primitive, p-primfor short. The aim with the monograph was to develop a theoretialframework, but he also presented how one an apture p-prims in em-pirial studies. diSessa built his argument on fundamental onstrutivistpriniples that laimed that new knowledge arises from old knowledge. Inaddition, he laimed that "Similarly, p-prims evolve from earlier knowl-edge so that earlier knowledge provides good hints for later" (diSessa,1993, p. 123).Another very in�uential researher, Redish, reently proposed a the-oretial framework built on neuro-siene, ognitive siene, and phe-nomenologial observational sienes of human behavior. He argued thatbeause he is a physiist he naturally tends to be a redutionist, thus,it was relevant for him to fous the study on the mehanial funtion-ing of the brain, as it is omposed of biologial omponents - neuronsin partiular. His goal was "to develop a su�ient understanding of theognitive struture of knowledge building to be able to predit what envi-ronments are likely to be more e�etive for more students" (Redish, 2004,p. 7). The fous lay on the individual, "how the individual thinks andhow the individual's thinking interats with her environment" (Redish,2004, p. 42). The theoretial framework was built on eleven priniples:most of them onsidered ognitive mehanisms - assoiation and ontrol.In order to set up a model to desribe students' knowledge you "need tospeify the resoures that are available for the tasks of interest and howthey are assoiated in the relevant ontexts" (Redish, 2004, p. 16). Whenhe developed his model he used the model presented by diSessa (1993)that, in Redish's view, "identi�es a partiular set of shemas as a set ofresoures relevant for physis learning: the phenomenologial primitives(p-prim for short)" (Redish, 2004, p. 16).8



2.4 Other fators in�uening learningThe development of theory led to an awareness of other fators in�uen-ing learning, suh as attitudes towards the subjet, beliefs about whatknowledge and learning are, and general skills.2.4.1 EpistemologyHammer and his ollaborators made ground-breaking moves when theytook on an epistemologial perspetive (about the nature and sope ofknowledge) in PER. They wanted to frame their questions in terms ofwhen and how students ativate their ognitive resoures, and they broad-ened the de�nition of oneption to inlude students' everyday think-ing involving a myriad of ognitive resoures. In this way they wantedto "attribute ognitive strutures at other levels, as mini-generalizationsfrom experiene whose ativation depends sensitively on ontext" (Ham-mer et al., 2004, p. 6). This was alled a resoure-based view, whihthey laimed was better to use to understand students' ways of learningphysis. They were esaping the unitary ontology whih laimed that "agiven onept is a ognitive unit that a student either does or does notpossess" (Hammer et al., 2004, p. 22). Instead, with a resoure-basedontology, they said thatLearning a new idea is not an all-or-nothing aquisition but in-volves an ativation of existing resoures in new ombinations, andthis may failitate subsequent reativation in one of two ways. In apassive mehanism, reuse raises the probability of the pattern a-tivating again. In a deliberate mehanism, the learner is aware ofand hoosing to maintain the pattern. (Hammer et al., 2004, p. 22)As epistemologial onsiderations beame a more established perspetivewithin PER, other researh methods began to be used. Lising and Elby(2005) performed a ase study in order to "look at students' attitudes,expetations, and epistemologies" (Lising and Elby, 2005, p. 372). Theirwhole study and their hypothesis were based on one person whom theyinterviewed and videotaped when working in tutorials and in the student-laboratory. The hypothesis they wanted to develop was about the ausalrelationship between one student's epistemology and that student's learn-ing. From this ase study they onlude that... we must learn to identify the epistemologial resoures thatstudents possess and to understand whih resoures they are usingduring the learning proess, so that we an help them to hoose9



the more produtive approahes to learning (Lising and Elby, 2005,p. 381).A di�erent perspetive onsidering how epistemology in�uenes the learn-ing of physis was used by Linder (1992), who explored how teahers' epis-temologial beliefs a�et students' learning. Linder performed an inquiryinto how physis students explain sound and argued that "metaphysialrealism overtones in physis teahing not only a�ets how we teah butalso a�ets how students view the learning and understanding of physis"(Linder, 1992, p. 111).2.4.2 MetaognitionIn the disussion of students' oneptual hange one an rather use theterm belief instead of oneption aording to Gunstone (1991), beauseit is more a belief system than a onept system that has to hange. Or,put in another way, "student beliefs about learning/teahing/the natureof physis an be barriers to learning" (Gunstone, 1991, p. 133). In severalstudies it has been shown that if... learners' ideas and beliefs about learning/teahing et. are inon�it with the notion that learners must reognize, evaluate andreonstrut their existing physis ideas, then little progress is pos-sible (Gunstone, 1991, p. 135).In order to aomplish oneptual hange in physis we have to improvestudents' metaognition ("the amalgam of student knowledge, awarenessand ontrol relevant to their learning" (Gunstone, 1991, p. 135)). Gun-stone onluded thatTeahing, learning and assessment approahes must both reognizethese learners ideas and beliefs, and seek to shift these ideas/beliefsto ones whih will allow a reognition of the value to learning of on-strutivist and metaognitive approahes (Gunstone, 1991, p. 139).2.4.3 This studyThis study an be seen as ontributing towards the broad area of episte-mologial fators in�uening teahing and learning. Essentially the studypresents possible 'epistemology-in-ation', as the ategories haraterizehow teahers may draw on their beliefs about teahing and learning asthey formulate their pratie. In the next setion I will introdue thesholarship of teahing and learning and explain how this thesis is on-tributing to that area as well. 10



3 Introdution to teahers' rafting of pratieand the sholarship of teahing and learningSholars of teahing and learning understand lassroom di�ul-ties as problems and puzzles to be systematially explored and ad-dressed in ways that ontribute to a growing teahing ommons.(Huber and Huthings, 2005, p. 14)The researh in this thesis was anhored in the rafting of teahing pra-tie and how this relates to the sholarship of teahing and learning. Theaim of this setion is to provide a broad insight into these onstruts.3.1 Teahers' rafting of pratieIn this thesis the notion of rafting-of-pratie was used to apture thevariation in the nature of teahing pratie as a pereived skillful, knowl-edgeable, re�etive and oneptually based ativity. In this model suhpratie was onstituted by general pedagogial knowledge, urriulumontent knowledge, knowledge about the eduational environment, bywhat Connelly and Cladinin (1988) have haraterized as "personal pra-tial knowledge" and by what Grimmett and MaKinnon (1992) haveharaterized as "pedagogial learner knowledge". Crafting of pratiewas an ativity outome that was arefully formulated from a "re�e-tively onsidered" (Shön 1983, 1987, 1991) response to lived experienein the pratie setting. It was driven by understanding and beliefs abouthow students best learn. The notion of rafting-of-pratie I developed formy thesis work is an extention of what Shulman (1986) has haraterizedas "wisdom of pratie" and "pedagogial ontent knowledge" to reatea oneptually supported "raft oneption of teahing" (Grimmett andMaKinnon, 1992). Thus, the notion of rafting-of-pratie is here takento haraterize skillful, knowledgeable, re�etive and oneptually basedativity.3.2 'The birth' of sholarship of teahing and learningFrom the soiety's point of view, the university leturer has played manydi�erent roles over the years. In the early days of the university the fouswas on preparing students for ivi and religious leadership so they wouldbe able to serve and reshape the soiety. The role of the university le-turer was then to teah. Later on, in the late nineteenth entaury, therewas a shift in the universities' fous towards researh. Soiety started11



to take on sienti� rationality, whih promoted a faster growth of themodern nations. Federal researh grants began to support this, and re-searh and graduate eduation formed the model for the modern uni-versity. One diret impliation of this shift of fous in the work at theuniversity meant that when hiring a new leturer the ritial seletionattribute beame entered around sholarship of disovery rather thansholarship of teahing (Boyer, 1990).In the 1960s pedagogial issues started to be debated and disussedin the higher eduation ommunity (Huber and Huthings, 2005). Be-ing a good teaher was not appreiated as muh as a good researher inthe aademi world. This emphasis was what Ernst Boyer, together witholleagues, found troublesome. In his report (Boyer, 1990) he brought at-tention to whih ativities of the university leturers were the most highlyprized. He questioned this valuation and how that a�eted the eduationof the students. Both students and leturers were su�ering from the fo-us being on only researh and publiation, rather than also on teahing.Researh and publiation had beome the primary means by whih mostleturers ahieved higher aademi positions. He brought redible atten-tion to the extension of the onept of sholarship to inlude teahing.The report was exeptionally in�uential, mostly in the USA, where de-bate around teahing versus researh had grown tired and old. Boyer'sideas o�ered a way of viewing aademi value as a set of separate yetoverlapping sholarships. These were: disovery, integration, appliation,and teahing. Separately they an be summarized as follows:(a) the sholarship of disovery - lose to the old idea of researh;(b) the sholarship of integration - whih involves making onne-tions aross the disiplines and plaing the speialties in larger on-text;() the sholarship of appliation - whih goes beyond the applia-tion of researh and develops a vital interation and so informs theother; and(d) the sholarship of teahing - whih both eduates and entiesfuture sholars by ommuniating the beauty and enlightenment atthe heart of signi�ant knowledge.(Trigwell et al., 2000, p. 155)
12
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Figure 1: Overlapping sholarshipsThe four versions of sholarship of teahing and learning (SoTL) haveoverlapping parts reating a balaned ompleteness of the profession asa leturer. Figure 1 shows how this is ommonly illustrated. Later,other ontributors in the �eld added 'and learning' to the ategory ofsholarship of teahing. So, taking the aim of university teahing tobe about making learning possible (Ramsten, 2003), then the SoTL isabout how it is made transparent - shared for ritique, adoption anddevelopment.3.3 Clari�ation and development of Boyer's notion ofsholarship of teahingThe haraterization of sholarship of teahing by Boyer did not learlysituate 'sholarly teahing' within SoTL. This opened up a diversity ofopinions regarding where to situate 'sholarly teahing'. What follows isan overview of some of the most in�uential ontributions to this debate.Rie (1992) proposed an extension of the idea of SoTL and he usedBoyer's four ategories in this work. He attempted to make sholarship"more adaptive for both institutions and the day-to-day working lives offaulty" (Rie, 1992, p. 117). With his enlarged view of sholarship thestudents and their learning were inluded into the onept whih meantthat sholarship should "aknowledge and build on the relational natureof knowledge as well as more abstrat, objetive ways of knowing" (Rie,1992, p. 128). He saw that sholarship of teahing on its own has threedistint elements whih aknowledge the three other forms of sholarship:the synopti apaity, pedagogial ontent knowledge (.f. Shulman andSykes, 1983), and what we know about learning.13



Many researhers in the �eld of SoTL have argued the importaneof a ombination between researh and teahing in aademi work. Forexample, Bender and Gray (1999) argued that the sholarship of teahingdesribes a new onept of aademi work whih begins in the lassroomwhere the learning is happening. In this way they saw sholarship ofteahing as ollaboration between teahers and students and meeting oneanother in 'ever-wider irles'. But they also emphasized the importaneof the fat that "Teahing like other forms of sholarly work, must notonly be re�etive, systemati and repliable, but publi" (Bender andGray, 1999, p. 2).Then, more reently, some researhers of SoTL have started to in-vestigate and haraterize how university leturers at in their pratiesetting and, as Kreber (2002a) suggested, ways in whih leturers anengage with their pratie setting.3.4 Good teahingGood teahing is only a subset of SoTL and, thus, should not be onfusedwith SoTL itself. Glassik, Huber and Maero� (1997) argued more to-wards examining how good teahers should be ating rather than towardswidening the onept of SoTL. They investigated how Boyer's ideas havebeen disussed and used at universities and they onluded that there wasnot enough larity in them to inform making learning transparent, andposit the inlusion of notions of lear goals, adequate preparation, appro-priate methods, signi�ant results, e�etive presentation, and re�etiveritique into SoTL.In a reent disussion around this issue Shulman (2000) proposedadding notions of "Professionalism, Pragmatism, and Poliy" (Shulman,2000, p. 49). He used the notion of professionalism to draw a sharpdistintion between "sholarly teahing" and SoTL. In so doing he arguedthat sholarly teahing was an ativity well grounded in the soures andresoures appropriate in the �eld and should integrate ideas, strategiesand examples to develop ourse design and assessments. The sholarshipof teahing inluded sholarly teahing, but the work must beome publi,peer-reviewed and ritiqued, and exhanged with olleagues so they anbuild on the work.
14



3.4.1 Embedded in teahing pratieIn the USA, the home of SoTL, enouragement and support have beenwidely provided by The Carnegie Foundation for the Advanement ofTeahing. Their fous is primarily on the teahers as pratitioners andtheir struggle to embed their pratie in SoTL. Example of support aregiven on their web-site, where leturers emphasize their struggle to elab-orate and evaluate teahing and learning proesses. Just to mention oneexample, a leturer Bass (1990) has written about his experiene of de-velopment as a sholarly teaher. It was very interesting to read hisstory where he desribes his knowledge development. The way he workedwith problems in the eduation situation and the way he reasoned aroundthe problems he and his students bumped into are very revealing. Theyilluminate how a teaher an engage pratially and intelletually withre�etion and student-teaher interation to improve learning. Suh expe-rienes raise the question about, 'how di�erent disiplines bring rules andassumptions about what onstitutes redible evidene, and what kinds ofmethods yield sholarly results'. Out of this, a question arose that wasfast attrating wider and wider interest in the higher eduation ommu-nity: 'How an leturers from di�erent �elds and traditions ommuniatein an e�ient way in matters of sholarship of teahing and learning?'.
Teaching excellence

Scholarship of teaching and learning

Teaching expertise

Figure 2: Exellene and sholarship (�gure from personal ommuniationwith Keith Trigwell)Another question is 'Are all leturers supposed to do what Bass hasdone or is less enough?'. Kreber has written two artiles (2002a, 2002b)whih build on Boyer's report (1990) "Sholarship reonsidered" and Trig-well's et al. (2000) artile "Sholarship of Teahing: a model" in an at-tempt to larify the meaning of exellene in teahing, expertise in teah-ing, and the sholarship of teahing, see Figure 2. In the �rst artile her15



emphasis was on giving leturers a language to use in assessing teahing.In the seond artile Kreber disussed teahers' ideas of what was meantby sholarship of teahing and she onluded that not all aademi sta�should be required to make the sholarship of teahing the fous of theirareer. But,... we need to be areful not to advoate a model of the sholarshipof teahing whih leads to an undervaluing of teahing exellenein our universities. In pratie, therefore, distinguishing betweenthe two makes sense only if eah is eventually onsidered in its ownright and valued in its own right, and not by omparing the two toeah other (Kreber, 2002b, p. 19).The study by Trigwell and olleagues (2000) rafted out a SoTL modelbased upon theoretial arguments from the literature and from theirown empirial analysis of teahers' oneptions of SoTL. Their resultsdesribed four dimensions of SoTL, namely:(a) being informed about teahing and learning generally and inthe teahers' own disipline, (b) re�etion on that information, theteahers' partiular ontext and the relations between the two, ()the fous of the teahing approah adopted, and (d) ommuniationof the relevant aspets of the other three dimensions to membersof the ommunity of sholars (Trigwell et al., 2000, p. 167).3.4.2 Embedded in student learningOne of the most extensive e�orts to inlude students in the oneptualiza-tion of SoTL was reently provided by Trigwell and Shale (2004). Theydepited teahing in terms of a re�etive and informed at in a transationwith students. They reated an analogy to apture this transation as"pedagogi resonane" to apture the bridging nature between teahers'knowledge and students' learning.3.5 The notion of disiplinary styles in sholarship of teah-ing and learningA new development in SoTL is the notion of disiplinary style. The notionof a SoTL disiplinary style is based upon the idea that all disiplineshave their own epistemi ways of reasoning, validating results, makinglaims, hoosing appropriate methods and their general approahes toteahing and learning (Huber, 1999). Huber and Morreale (2002) lookedat di�erent disiplinary styles in SoTL in a book 'Disiplinary styles in16



the sholarship of teahing and learning'. Here they brought out teahers'onerns about the status of the work in SoTL in their own �eld at theuniversities where they taught. They argued that it was important tosituate SoTL within the di�erent disiplines and to reate "trading zones"(Gallison, 1997, pp. 781-884) for interdisiplinary onversations.In the book edited by Huber and Morreale there were several illustra-tive stories about leturers' approahes to teahing and learning drawnfrom di�erent disiplines. These stories suggest that the soial sienesuse and develop SoTL theories and methods muh more than for examplehumanities and sienes. However, there are no detailed desriptions ofdisiplinary styles in university physis.
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4 Methodology and MethodIn order to investigate how leturers pereive their rafting-of-pratie inrelation to how they have ome to know their students as learners, I foundthe theoretial framework of phenomenography most useful, and I used ageneral qualitative method based roughly on grounded theory (f. Straussand Corbin, 1994) to form ategories. In this hapter a omprehensiveintrodution to phenomenography is presented together with a desriptionof how the empirial data olletion was gathered and analyzed. This isfollowed by a disussion on issues of rigour and generalization of the study.4.1 Coneptual FramingAn introdution to phenomenographyPhenomenography provides an epistemology and method for investigatingand desribing di�erent ways of experiening or oneiving phenomena inthe world (Marton, 1981, 1986). This researh approah was developedat the Department of Eduation and Eduational Researh at Gothen-burg University, Sweden, in the mid-70s when investigating learning fromstudents' perspetive. The researh was led by Ferene Marton and theemphasis was on how the students experiene learning. The phenomeno-graphi theoretial tradition's main point is that it is �rmly formulatedwithin a non-dualisti world view that posits that what is termed ex-periene is reated or, rather, onstituted as a relationship between theindividual and the phenomena making up the world we live in. Put an-other way, knowledge is independent neither of a person nor of the worldthe person lives in, it is rather the relationship between the person andthe ontext.Phenomenography is onerned with investigating qualitatively dif-ferent ways of what and how things are experiened. This is a seondorder perspetive rather than a �rst order perspetive. In a �rst orderperspetive the researher is aiming to desribe the phenomenon as per-eived by him or her. In a seond order perspetive the researher formsdesriptions on the basis of how others desribe their experiene of thephenomenon.The fous of phenomenographi researh is... on mapping variation in experiene, in terms of the range ofqualitatively di�erent ways of experiening partiular phenomenaand strutural relationships between the di�erent ways of experi-ening (Åkerlind, 2003, p. 45). 19



This results in olletive experienes whih are presented in an 'outomespae' from whih the researher onstruts 'ategories of desription'.The ategories are logially related to one another and often there ishierarhial struture to the ategories.The outome spae is representing a range of possible ways of experi-ening the phenomenon. The researher an never apture the full rangeof key aspets or ways of experiening a phenomenon in the human popu-lation. The ategories of desription are derived from the olletive data,not from individual persons. The individual is seen only as ontributinga fragment of data to a given ategory of desription. There is, how-ever, often a variation in ways of experiening a phenomenon, not onlybetween persons but also within a person. The variation in the outomespae is referred to as the dimension of variation, and the phenomeno-graphi approah fouses on the key aspets of the variation in the waysa phenomenon is experiened.4.1.1 Why phenomenography?Phenomenography is widely used to investigate leturers' ways of under-standing teahing (e.g. Prosser, Trigwell and Taylor, 1994; Trigwell et al.,2000; Åkerlind, 2003). I have not looked at the atual teahing, but athow leturers experiene their teahing in relation to how they see theirstudents as learners. I have foused on... an internal relationship between the person experiening andthe phenomenon experiened: It re�ets the latter as muh as theformer. If awareness is the totality of all experienes, then aware-ness is as desriptive of the world as it is of the person. A person'sawareness is the world as experiened by the person (Marton andBooth, 1997, p. 108).The aim of this thesis has been to �nd qualitatively di�erent ways thatphysis teahers raft their pratie. It has been entral to explore theleturers' way of pereiving their relationship with themselves as teahersand with their students as learners. I have looked for the variation arossleturers, not a partiular variation between individual leturers or withinone leturer.4.1.2 Other paradigmsThere are several di�erent paradigms one an use to investigate thegeneral question how leturers raft their pratie as teahers, suh as20



ase study, disourse analysis, situated ognition, ognitive siene, phe-nomenologial observational sienes of human behavior, resoure basedview etetera. Beause of the nature of my researh question I hose be-tween two di�erent paradigms, situated ognition and phenomenography.Situated ognition's main feature is that it haraterizes learning asa soial pratie,... learning involves the whole person; it implies not only a rela-tion to spei� ativities, but a relation to soial ommunities - itimplies beoming a full partiipant, a member, a kind of person.In this view, learning only partly - and often inidentally - impliesbeoming able to be involved in new ativities, to perform newtasks and funtions, and to master new understandings. Ativities,tasks, funtions, and understanding do not exist in isolation; theyare part of broader systems of relations in whih they have meaning(Lave and Wenger, 1991, p. 53).To study leturers' rafting of pratie one ould argue that soial pratiewould be partiularly important. Several researhers in situated ognitionargue for the interdependene between ativity, onept and ulture inlearning. Brown, Collins and Duguid (1989), for example, laim thatTo learn to use tools as pratitioners use them, a student, like anapprentie, must enter that ommunity and its ulture. Thus, in asigni�ant way, learning is, we believe, a proess of enulturation(Brown et al., 1989, p. 33).However, my aim has been to apture the variation in leturers' raftingof praties. Thus, to desribe qualitative di�erenes in the experieneof the rafting of leturers' fouses in pereption of teahing pratie -how leturers pereive themselves as leturers vis-à-vis the role playedin making student learning possible. My study is phenomenographiallybased in terms of its researh approah and, therefore, the desriptionsprodued are taken out of their ontext. But at the same time Brik-house's (2001) situated ognition argument has �rmly underpinned myidea of rafting being situated in a teaher's oneptual framing:... learning is not merely a matter of aquiring knowledge, it isa matter of deiding what kind of person you are and want to beand engaging in those ativities that make one part of the relevantommunities (Brikhouse, 2001, p. 286).This oneptual framing inorporates pedagogial ontent knowledge, theeduational environment and knowing students as learners.21



4.1.3 How phenomenography is typially usedThe most ommon form of data olletion in phenomenographi stud-ies is individual interviews, where the aim is to enourage intervieweesto re�et on their own experiene (Entwistle, 1997) and to artiulatetheir awareness of, or ways, of understanding the phenomenon (Bowden,2000). These interviews are normally semi-strutured, meaning that theinterview shedule onsists of a small number of planned questions. Themajority of the interview, however, is spent on follow-up questions to en-ourage further lari�ation of the interviewees responses. The aim is tokeep asking for further lari�ation until the interviewee's understandingappears lear.Phenomenographi interviews are normally reorded and transribedverbatim. The analysis starts with trying to �nd meaning or variation inmeaning aross the interview transripts and to searh for the strutureand meaning of the experiene. Reading through the interview tran-sripts alls for a high degree of openness to possible meanings. This isan iterative proess involving sorting and resorting of transripts whendeveloping ategories of desription aording to pereived similaritiesand di�erenes along varying key onepts; "ategories are tested againstthe data, adjusted, retested, and adjusted again. There is, however, adereasing rate of hange and eventually the whole system of meaningsis stabilized" (Marton, 1986, p. 43).4.2 MethodIn this study I arried out semi-strutured interviews with 13 physisleturers at two universities in Sweden - a newly established universityollege and a long established traditional university. The aim with thedata olletion is to gain a maximum variation in the ways of desribingrafting-of-pratie. With that purpose in mind I hose well experienedleturers of di�erent sexes, ages, orientation in the subjet physis andrank at the department. The semi-strutured interview is based on a setof predetermined questions with an open struture (see Appendix A). Itried to vary the fous of the interviewee's awareness and re�etion (onunthematized aspets of their teahing and learning environments). Thetypial kinds of questions were strutured around issues of how letur-ers saw themselves and how they pereived their students saw them asleturers. I enouraged eah interviewee to re�et on aspets of teahingand learning in their teahing environments and to explain or elaborate22



on what she or he had said earlier. See Appendix B for a full interviewexample. The interviews were reorded and transribed verbatim.4.2.1 Data analysisThe entral part of the analytial approah is the relationship betweenthe parts and the whole of the onstitution of leturers' pratie. I startedout with a searh for meaning and strutural relationship aross the tran-sripts. I ut out more important parts of the transripts into quotes. Thequotes were grouped and regrouped aording to pereived similaritiesand di�erenes along varying riteria. The riteria used were based onthe qualitatively di�erent fouses the interviewees seemed to have had, forexample toward themselves as teahers or subjet experts, the studentsas persons, group members or learners, or pedagogial theories etetera.The iterative grouping and regrouping were helped by my oloring thetransripts in ertain olors for ertain riteria. Thereafter, I ut thosepartiularly olored parts out of the transripts and put them into 'olor-staks'. Some parts of the transripts may have several olors and are,thus, put in several 'olor-staks'. Out of this iterative sorting (and re-sorting) proess, oloring, use of di�erent perspetives, and omparisonbetween data, a set of ategories and meanings emerged. The riteriaused to sort the quotes beame more and more spei� during the itera-tive proess. When the resorting of the quotes was almost done and newand more ompliated quotes ould be sorted into the existing ategoriesI found a result established. The issue of quality of the result will bedisussed below in more detail.When, �nally, I was satis�ed with the ategories of desription I triedto �nd a logial struture between the ategories. To ahieve this Isearhed for logi and inlusive relationships between the ategories. Iused this proess when searhing for inlusiveness among the ategoriesto generate a logial hierarhy amongst the ategories: this is a sale of amore or less intelletually and pragmatially developed view of teahingand learning.In order to understand and resolve mismathes and inonsisteniesin my interpretations I disussed my interpretation of ertain transriptswith two of my olleagues. By verbalizing my understanding and listen-ing to my olleagues' responses, I was able to explore the transripts inbroader ways and to gain a more variable outome spae.23



4.3 Quality issues for qualitative researh in generalIn qualitative researh work it is important to pay attention to issues ofquality and rigour. Quantitative researhers... use mathematial models, statistial tables, and graphs, andoften write about their researh in impersonal, third-person prose[qualitative researhers use℄ ethnographi prose, historial narra-tives, �rst-person aounts, still photographs, life histories, �tion-alized fats, and biographial and autographial materials, amongothers (Denzin and Linoln, 1994, p. 6).In qualitative researh the researher is required to "persuade his or heraudiene (inluding self) that the �ndings of an inquiry are worth payingattention to, worth taking aount of" (Linoln and Guba, 1985, p. 290).Traditional qualitative methods typially address the following issues:1. "Appliability: How an one determine the extent to whih the �nd-ings of a partiular inquiry have appliability in other ontexts orwith other subjets (respondents)?"2. "Consisteny: How an one determine whether the �ndings of an in-quiry would be repeated if the inquiry were repliated with the same(or similar) subjets (respondents) in the same (or similar) on-text?"3. "Neutrality: How an one establish the degree to whih the �ndingsof an inquiry are determined by the subjets (respondents) and on-ditions of the inquiry and not by the biases, motivations, interests,or perspetives of the inquirer?"4. "'Truth value': How an one establish on�dene in the "truth" ofthe �ndings of a partiular inquiry for the subjets (respondents)with whih and the ontext in whih the inquiry was arried out?"(Linoln and Guba, 1985, p. 290).These issues are widely known as 'internal validity', 'external validity','reliability', and 'objetivity'. Qualitative researhers address these issuesthrough the notions of 'redibility', transferability', 'dependability', and'on�rmability' (Linoln and Guba, 1985).As a qualitative researher I do not believe it is possible to put ques-tions to 'Nature Itself' but instead believe that 'reality' is a set of manyexperiential onstrutions. I must show that I have24



... represented those multiple onstrutions adequately, that is,that the reonstrutions (for the �ndings and interpretations arealso onstrutions, it should never be forgotten) that have beenarrived at via the inquiry are redible to the onstrutors of theoriginal multiple realities (Linoln and Guba, 1985, p. 296).4.4 Quality issues for phenomenographyAs a researher using phenomenography, I have tried to desribe the vari-ation of how leturers experiene rafting their pratie against a bak-ground of how they see their students as learners, i.e. I... was making statements about the world as experiened by peo-ple. Now, in the sienes, as well as in daily life, statements aremade about the world, about phenomena, about situations. Thesestatements are made from what we all a �rst-order perspetive.The ways of experiening the world, the phenomena, the situa-tions, are usually taken for granted by the experiener; they do notsee them, they are not aware of them. In phenomenography, wherea seond-order perspetive is taken, it is these underlying ways ofexperiening the world, phenomena, and situations that are madethe objet of researh (Marton and Booth, 1997, p. 118).And Marton and Booth ontinue with:In researh ontext, the distintion between the �rst- and seond-order perspetives is primarily a distintion between two kinds ofobjets of researh. Admittedly, this gives an outrageously unevenriterion for sorting the objets of researh. We have on the onehand, all the sienti� researh onduted over the enturies thathas yielded statements about the world, the physial, the biologial,the soial, the ultural, whih we an all relate to without reourseto a onsideration of human experiene. On the other hand we havea very, very small number of studies that yield statements aboutpeople's experiene of the world. Investigations with a phenomeno-graphi orientation belong to this group, along with, for instane,ertain branhes of anthropology, history, and philosophy of siene(Marton and Booth, 1997, p. 119).This means that I am not trying to look into the leturer's mind, buttrying to see what he or she sees. Thus, I am not desribing minds, butpereptions, in other words I am not desribing the leturer, but his orher pereptual world. The aim, as mentioned before, is to "�nd out thedi�erent ways in whih a ertain phenomenon or ertain aspet of realityis experiened, understood, and oneptualized" (Johansson et al., 1985,p. 250). 25



4.4.1 TransferabilityThe appliability, or generalizability, in qualitative researh is a matterof transferability. The responsibility as an original investigator lies inproviding su�ient desriptive data from whih a person who seeks tomake an appliation elsewhere is able to reognize ontext similarities inthe di�erent situations. As the original investigator it is important todemonstrate how he/she has administrated... his/her interpretations throughout the researh proess: fromformulating the researh question, seleting individuals to be in-vestigated, obtain data from those individuals, analyzing the dataobtained, and reporting results (Sandberg, 1997, p. 209).To regard the matter of transferability I have inserted quotes for everyategory of desription I presented in the results. The quotes were aimedto give the reader the opportunity to reognize herself or himself in similarways of rafting of pratie desribed by the ategories.4.4.2 DependabilityAs mentioned by Linoln and Guba (1985, p. 299) "The naturalist seesreliability as part of a larger set of fators that are assoiated with ob-served hanges". In other words, the inquiry depends on ertain riteriahosen by the investigator in the partiular study, "the naturalist seeksmeans for taking into aount both fators of instability and fators ofphenomenal or design indued hange" (Linoln and Guba, 1985, p. 299).For example, in this study the dependability onsists of the interviewee'sexperiene as a teaher and of pedagogial issues, interview protool,following-up questions, the arrangements during the interview, the inter-viewer's aim with the inquiry, how the interation between the interviewerand the interviewee works and so on.4.4.3 Con�rmabilityIn the issue of on�rmability I will only onsider determination of trust-worthiness. "This stage is onerned with reahing assessments of on-�rmability, dependability, and, as an optional feature, providing an ex-ternal hek on steps taken in relation to redibility" (Linoln and Guba,1985, p. 323). There are several steps in relation to redibility in theassessment of on�rmability. First, one has to "asertain whether the�ndings are grounded in the data" (Linoln and Guba, 1985, p. 323), andthey ontinue with: 26



Next, the auditor will wish to reah judgment about whether in-ferenes based on the data are logial, looking arefully at analytitehniques used, appropriateness of ategory labels, quality of in-terpretations, and possibility of equally attrative alternatives. Theauditor should then turn his or her attention to the utility of the at-egory struture: its larity, explanatory power, and �t to the data.The auditor will wish to make an assessment of the degree and in-idene of inquirer bias (a lear judgment all), taking into aountpreponderane of inquirer terminology (as ontrasted to groundedterminology), overimposition of priori theoretial onepts (believ-ing is seeing), and presene or absene of introspetions (Linolnand Guba, 1985, p. 323).In phenomenography issues of dependability and on�rmability are �rmlydisussed by the phenomenographi ommunity as follows:The question is frequently asked: Would another researher work-ing independently �nd the same ategories and oneptions thatwe did? However, aording to what has been said previously, weonsider the �nding of a ategory of desription a disovery, andwhy should we require two researhers to make the same disoveryindependently? On the other hand, one the disovery has beenmade, we should ertainly be able to ommuniate it, and other re-searhers should ertainly be able to use the intelletual tools thatare supported to be the outome of this kind of researh and beable to repliate and on�rm our disovery. Consequently, what wewant to asertain is that one ategories of desription are madeexpliit, other researhers should be able to identify them whenthey are appliable in varying ontexts. In aordane with this,indiators of reliability should not onern the extent to whih at-egories are disovered independently, but the extent to whih theyare identi�ed one they have been spei�ed (Johansson et al., 1985,p. 251).4.4.4 CredibilityWhen onsidering redibility I presented the ategories of desription Ifound in my data to the members of my researh group. In that way I wasable to onsider many of the substeps whih Linoln and Guba suggested(see p. 323, 1985). First I presented the ategories and afterwards Ihanded out several quotes from eah ategory and asked my olleagues tosort them into the developed ategories. They worked independently withthe quotes and the ategories to see if they would be sorted bak into theategories whih were built on them. When they had �nished we went27



through every quote and disussed how they had piked out a suitableategory for eah quote. It turned out to be a high agreement between myway of forming the ategories and my olleagues' way of sorting the quotesinto these ategories. The sorting of the quotes whih we did not agreeon resulted in pro�table disussion, whih tuned my formulation of theategories. In the disussion of ategories we, my olleagues and I, werealso able to see a logial hierarhial struture among the ategories. Weonsidered whether some of the ategories inluded riteria of any otherategory. For example, if one of the ategories has pedagogial ontentknowledge as a riterium, ategories whih have disipline knowledge andtehnial aspets of presenting information as riteria are inlusive in the�rst riterium.

28



5 ResultsUsing the parts of the phenomenographi researh approah (Marton andBooth, 1997) that fous on apturing the variation in experiening phe-nomena bringing out the qualitative variation, I onduted 13 interviewswith physis leturers working at two Swedish universities. During thedisussions I looked for harateristis of pedagogi reasoning and peda-gogi resonane to explore with the interviewees. I did this explorationby situating the disussion around atual physis teahing episodes andthe leturers' broad teahing and learning insights and onerns. Dur-ing these interviews I explored how the leturers formulated, and howthey re�eted on and put into pratie the onditions that they felt madelearning possible. They were also asked to desribe how they saw theirstudents' learning take root and grow, how they saw themselves as teah-ers, and how they thought that their students saw them as teahers. Issuessuh as goals and what motivated ertain thinking and teahing initia-tives were also disussed. These interviews were reorded and transribedverbatim. The analysis to obtain the variation in meaning involved aniterative but non-algorithmi data sorting proess to group and re-groupdi�erent piees of data until saturation was ahieved. The �nal outomewas the formulation of �ve qualitatively di�erent ategories of ways ofrafting university physis teahing pratie. These are outlined below,and a summary of the variation haraterized by the ategories � thestruture and meaning of the ategories � is given in Table 1.5.1 Categories of desriptionFrom the transripts of the 13 interviews a variation of understand-ings was aptured from whih I formulated �ve qualitatively di�erentapproahes to how leturers raft their pratie, whih onstitutes �veategories. The entral part of the analyti approah was to look forthe relationships between the parts and the whole of the onstitution ofleturers' pratie. The quotes were then sorted to apture qualitativedi�erenes in the experiene of the rafting of leturers' pratie. Theategories re�et qualitatively di�erent fouses in pereption of teahingpratied - how leturers pereive themselves as teahers vis-à-vis the rolethey played in making student learning possible. Issues suh as goals andwhat motivated ertain thinking and teahing initiatives played a fun-damental role in the ategory formation. The ategories are hierarhialwith higher order ategories being more omplex than lower order. The29



�ve ategories of desription that emerged are:A: Pratie founded on tehniques for presenting.B: Pratie founded on presentation of the ontent.C: Pratie founded on intrinsi grati�ation.D: Pratie founded on shaping of environment.E: Pratie founded on student engagement.The outome of this investigation is mapped in Table 1, but also de-sribed and illustrated below with quotes from the interviews. The quotesare from relevant interview transripts but it is impossible to over thefullness of a ategory from suh quotes . However, eah quote is aimed atenrihing the reader's understanding of some of the harateristi featureswithin a ategory. It is also worth notiing that it would be possible toategorize a leturer in one or more ategories, but suh lassi�ation doesnot form part of this study. All quotes are translated from the originalSwedish.
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How is pratie onstrued in relation to presuppo- What is the intention of thesitions about students as learners? pratie?Category of Bakground What Orientation Meaningdesription - to desriptionsPratie desription foused onfounded onA: Tehniques Professional Tehnial Self Beingfor presenting job aspets of ompetentpresenting ininformation presentationB: Presentation Disipline Enatment of Students as Formulatingof the ontent knowledge knowledge observers goodreation images torepresentknowledgefortransmissionC: Intrinsi Pedagogial Personal Students as Gaininggrati�ation ontent development onsumers more ontentknowledge knowledgeabout thedisiplineand studentsD: Shaping of Pedagogial Formulating Students as Creatinglassroom ontent a positive people a positiveenvironment knowledge and learningfrom interaive experieneleturers' learningperspetive environmentE: Student Pedagogial Formulating Students as Creatingengagement ontent a range of learners a positiveknowledge learning learningfrom engagements engagementstudents'perspetiveand knowingstudentsTable 1: Analysis of variane of how university leturers of physis rafttheir pratie 31



5.1.1 The ategories desribed in detailA: Pratie founded on tehniques for presentingThis ategory foused on teahing tehniques and on systemizing the dis-ipline; it is the leturer's job to make learning possible. The orientationis towards themselves as leturers and how well they master the tehniqueto present the key onepts in physis. The desriptions inlude issueslike what kind of equipment is most powerful to show the audiene in-teresting phenomena whih they an relate to later in other desriptions.For example,Well, I atually use the blakboard nowadays..., quite a lot. Ihaven't really started, or rather I did, I worked with omputers,shall we say about 3, 4, 5 years ago, but I really don't think yougain anything. It takes time you know, [...℄ set up the omputersand projetor and everything to show some osillation with Mat-lab or something, and that's �ne. But if you add up the time 'nwhat you gain in what gets aross..., well it beomes a lot thenwith omputers OK you get a nie bakground olor and nie fonts'n everything and maybe even an animation 'n it looks good. Butwhat was the value, ehh, what got aross? But I got just the samemessage aross in half the time using plain halk, well I think halkis unbeatable.This quote showed a onern about what tehnial support might be ofbest bene�t to the leture, the disipline and in some sense the audi-ene. The leturer has tried di�erent kinds of equipment and found outwhat suites best. Another interviewee paid attention to help with thestruturing of the disipline for the students,The teaher is..., naturally invaluable during the �rst years. "Readthis!", "Read that!", "Do it this way!" How should you think aboutthis, how should you think about that, and so on so that it leadsto rational thinking, so you don't get it wrong.The fous is strongly direted towards the leturer as a professional physi-ist being able to show the best way of struturing the phenomenon whihis taught, whih means that the students are presented with a way tounderstand the phenomena. The above quotes illustrate the dominantapproah in this ategory of desription: it is a leturer's job to be om-petent as a presenter of the disipline and phenomena. In other words,the desriptions were foused toward teaher transferring knowledge. The32



"tehnial rationalism" (Shön, 1983) expressed onsiders blak-board-tehnique, the use of omputer-simulations of a speial phenomenon, whatequipment the student may use at laboratory lasses etetera.B: Pratie founded on presentation of the ontentIn this ategory the disipline ontent taught in a ourse was of greatestimportane. Often the experienes depited an emphasis on reating goodimages to represent knowledge for transmission. The most important partof teahing is the disipline and how to interpret the disipline ontent.My interpretation was that the argument implied that a good way fora leturer to strengthen his/her argument is to refer to formulae, thusmaking it even more abstrat, even though the intention is to make itmore transparent for the students. For example, the quote below showsa great onern about the disipline and the leturer and far less aboutthe students:It is very important that you feel what you want them to take awaywith them - knowledgewise that is. All the rest is just ommuni-ation, two - in some way - two di�erent planets that you have tomove around on at the same time. It's partly the ommuniationand all this in some way personal stu�, and then the atual subjet,I mean the subjet is really the most important thing.Disussions between leturer and students were of not of great impor-tane, instead the fous in this ategory was on making the ontentknowledge available to students, to desribe physial situations as simplyas possible. Another aspet whih was well artiulated was the aim toobtain details of students' pre-knowledge to form a 'knowledge-platform',whih leturers an use as a starting point in their desriptions and analo-gies. For example,Leturer: Show some more examples maybe..., and so, so you reatea, a strong, eh platform for everybody. A physial platform whereyou stand and feel safe, you know.Interviewer: MmmLeturer: You show the way you should look at things. Erm, all,all students should know what the platform is.Interviewer: Mmm, the soial platform you mean?Leturer: No, the physial platform.Desriptions within this ategory have a fous on guiding students inknowledge of physis. 33



C: Pratie founded on intrinsi grati�ationThis ategory was haraterized by desriptions in terms of self-developmentin personal terms and in terms of knowledge of the disipline. In somesense there was reognition of getting to know their students as learn-ers. For example, it is onsidered important to know how students learnphysis, how you as a leturer an ommuniate physis with the studentsand appreiate students' knowledge of the disipline and surrounding dis-iplines. Below is a nie desription from a leturer who had to hangehis understanding of ertain a phenomenon:Leturer: All these years I've been making a mistake with a heliumballoon. I've always given them the opportunity to breathe in he-lium to see if the frequeny gets higher.Interviewer: Yes.Leturer: And then, I have thought! Beause you've got these ex-amples, these standard examples pipes and strings. If you have astring it won't be a�eted by the medium, but if you have a pipethe medium will ontrol the frequeny.Interviewer: Mmm!Leturer: And I have seen this as a piture of, eh, the throat isthe generator of the frequeny and the voal ord doesn't mattervery muh, it's not the vibration that matters so muh. Last year,though, one of my students studied opera.Interviewer: Wow!Leturer: And it didn't math up with what he had learned! Heould feel when the note formed. And then you have to think a bitmore about this.Interviewer: Right.Leturer: Beause then, I mean the answer, the answer seems, whenwe went further and looked at this, that, that the throat gets likethat when it ampli�es, when the notes really are generated by thevoal ords, but that, eh, the overtone is what is ampli�ed by thethroat.Interviewer: Yes...Leturer: Well, it's not really the note that hanges, it, it's reallythe resonane.Interviewer: Whih notes we hear...Leturer: Yes, so it's really the �rst overtone that gets higher...Interviewer: I see!Leturer: So it's not the sound speed that hanges it's only theresult that beomes di�erent.Interviewer: I see! 34



Leturer: Yes..., and I have taught it wrong all these years. Andthat feels quite embarrassing but on the other hand it's importantthat I started to think about it, right?!Interviewer: Yes.Leturer: So in a way it doesn't feel that awful....Interviewer: No..., no!Leturer: Hehe! And really. Beause it's, it's really the way Ithink. I mean, from my standpoint I hear the frequeny hanging,but if it was a string, then there'd be no di�erene, and that's stilltrue, right. The reasoning's still OK, it is just that the observation.This ategory was also haraterized by the fat that the experienes pre-sented were always pointing outwards from the leturers themselves. Thedesriptions originated from leturers towards the students, very rarelythe opposite way.Another dimension of this ategory was the belief leturers have aboutbeing aessible as a resoure-bank for the students. They really want toappear as 'a nie guy' whom the students an ask all kinds of questions.But as leturers they are still the entral �gure in the teahing situation.One of the things is to help the students to teah themselves, that'swhat i's all about. So struturing has been guiding rule for me for along time, up until the last ten years when I started to teah traineeteahers more as well, the method has hanged, right. In the pastI've tried to be as easy going as possible, be relatively friendly, triedto struture as well as possible and make ompliated things seemeasy.D: Pratie founded on shaping of lassroom environmentThe fous in this ategory has hanged from previous ategories, whihwere leturer foused, towards a more "student foused" (Prosser andTrigwell, 1999) view. The desriptions were haraterized by onern ofshaping a soial environment in whih students hopefully an feel lessinhibited and ontribute to fruitful disussions. The aim is to reate a'friendly' atmosphere where the students freely an pose questions andarguments, to get an interative disussion going. In the desriptions, thefous was on the students as a group; how they behave, what they ask,how they respond to questions from the leturer, invite individuals whoare outside the frame of the ourse and so on. For example,35



Without having a soial platform, you will never have a good phys-ial one either. Sine, eh, the lessons must be, as I see it at least,very free, so you, ehm, you should dare to ask your questions with-out thinking "That's a really stupid question, I don't dare to askit", "Oh, this is an even more stupid question and now I am dis-turbing the lesson" and so on.All of this must be built on a relationship between the leturer and thestudents aording to the experienes of the leturers, and the only wayto a relationship is to have a dialogue. In the work of reating suh a'omfort zone' there are some partiular strategies mentioned, namelyknowing students by name, taking pitures of them, making eye-ontat,talking to students after lessons, asking for students' opinions about theteahing, using humor, et. Some leturers have put forward a slightlydi�erent way of reating a nie soial environment for the students bytrying to not show the students what they really feel about the students'questions and remarks. The quotation below is a good illustration.But you have to be prepared for all kinds of silly questions andyou an't show that you think the questions are silly. [...℄ You analways go to your own o�e and pull your hair out later but in thelassroom you an't let it show.E: Pratie founded on student engagementThe experienes making up this ategory were about in what ways stu-dents are engaged in learning and how di�erent situations a�et presentlearning styles and learning outome. By knowing the students as learnersthe leturers are better prepared to maximize student learning possibil-ities. This kind of pratie is based upon an epistemologial belief thatstudents best an learn from interative teahing. The interation an beformed in two di�erent ways whih I will all themes.One of the themes was built on a quasi-onstrutivist view of learn-ing. The desriptions emphasize the attempt to reate a situation for thestudents that is a bit haoti. The aim of the approah is to enouragethe students to formulate their own knowledge and world view. The a-tivity should be among the students, the leturers' role is to give tasks orparadoxes with whih the students an engage.The other theme reognized di�erenes in how students' learning takesplae. Students are not one homogeneous group of people, instead theyare viewed as individuals. Students all think and argue di�erently. It is36



important to get to know your students as well as possible as learnersbut also at a personal level. This theme ontained a soial-ultural wayviewing of the teahing.Well, of ourse everybody think in somewhat di�erent ways... [...℄if you don't onsider that when you teah you get some middle-wayteahing where those who think very di�erently in either diretionso to say, or all diretions, get into di�ulties. But if you on theother hand make it more individualized, then di�erent aspets ap-pear that you might not have thought about otherwise.
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6 DisussionIn previous hapters I have outlined my reasons for investigating thevariation of how physis leturers raft their pratie in terms of howthey know their students as learners in order to make learning possible.Brie�y, I argued that suh a study opens up new potential for broaden-ing the understanding of the notion of the sholarship of teahing andlearning (SoTL). In this hapter I will disuss the results from a teahingperspetive, a learning perspetive, and a SoTL perspetive.6.1 From a teahing perspetiveThe �ve ategories desribed delimit qualitatively distint ways of howphysis leturers raft their teahing pratie in a physis teahing on-text. Eah ategory is haraterized by distintive attributes (presenta-tion, ontent knowledge, personal development, soial environment, andstudents' engagement), but our data analysis indiates that there aresome overall aspets that ut aross the ategories and seem to be om-mon to all or most of them. Here two important aspets emerge.The �rst aspet is the orientation that being a leturer is somethingthat must be rafted: the pratie of making learning possible is a reativeativity. There are always possibilities to beome better at what you asa leturer do in a teahing situation. Although the desriptions ontainvery di�erent fouses in what one an develop, reation of meaningfulteahing situations is still a very important aspet. The rafting fous inthe lowest ategory of the hierarhy is towards oneself, as a leturer, andhow one's tehnial skills may be developed. Further up in the hierarhy,the aspets are foused on personal skills, relationship to students, stu-dents as learners and pedagogial ontent knowledge. Most striking, butalso omforting, is the fat that the desriptions hardly ontain a view ofstagnation in the reation of their profession. Perhaps this is negative,but I had expeted that a majority of the leturers would show the spon-taneous attitude that it is not neessary to have any development in theirpratie.The seond aspet is the leturers' relationships with the students. Inall the ategories exept the �rst, relationships with the students are pro-nouned. It was very interesting to learn how the leturers approahedstudents as a group of people, students as a group of total strangers withwhom you are not sure you want to get too lose to, and students as in-dividuals with di�erent needs and approahes to the disipline and learn-39



ing. In many ases there were di�erenes in how the leturers desribedtheir view of, for example, an ideal leturer and what they expeted thestudents to think. This I think, in some sense, re�ets an ongoing re-onsideration of relationship with the students. Many of the desriptionsontain stories whih desribe a onsious refousing in their way of get-ting in ontat with the students and how they ould use that ontat todevelop themselves as leturers and within the disipline.6.2 From a learning perspetive
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Figure 3: The relations between teaher knowledge, teaher ation, andstudent learning in terms of pedagogi reasoning, pedagogi resonane,and rafting-of-pratieIn Figure 3 the relationships between leturers and students are skethed.Here I have drawn on the work of Trigwell and Shale (2004) and Prosserand Trigwell (1999) to look at the relations between teaher-knowledge,teaher-ation and student-learning. From a learning perspetive themost important relations are pedagogi resonane and rafting-of-pratiethat represents the part of what students experiene in the at of teahingand whih ontribute to their potential to learn. This an be seen as ametaphorial teaher-learner bridge that attempts to apture what takesplae within the dynamis of suessful interative teahing. In a reentstudy (Dominius et al., 2005) we onduted an analysis that illustratedhow leturers' rafting-of-pratie ould signi�antly be in�uening howstudents ome to think about quality teahing.40



The results of the study suggest that the ways that teahers rafttheir pratie - meaning the formulation of patterns of teahingin terms of a partiular oneptual framing, whih is onsideredto best optimize learning possible - is related to in�uening theways that students develop as learners. [...℄ The study thus o�ersadditional support for the view that university letures an best op-timize their attempts to make learning possible if they raft theirteahing pratie more around engagement with students (Domini-us et al., 2005, p. 10).The results from our study (Dominius et al., 2005) and this lientiatethesis point towards researh on the interative proess between leturersand students. I believe results from suh studies ould ontribute to abroadening of the understanding of the notion of SoTL in the universityphysis.6.3 From a sholarship of teahing and learning perspe-tiveOne ould say that in order to be able to be a good teaher a leturer hasto be intelletually involved in his/her disipline and teahing to be ableto prepare dynami analogies, metaphors, and visualizations etetera.Teahing should promote learning and enourage students to be onstru-tive in their ritiism. And leturers who take a sholarly approah shouldsee their teahing as a learning experiene of the ontent, pedagogial on-tent knowledge and their students as learners (Marton and Morris, 2002).Thus, one ould say that the aim of university teahing is to make learn-ing possible (for example, see Ramsden, 2003) within the taught area.The aim of the SoTL is about making transparent how learning is madepossible (Trigwell et al., 2000) through the rafting of teahing pratie.Thus, leturers' pratie should be made available for publi ritique sothe whole ommunity an aquaint itself with the teaher's raftsmanshipand develop the teahing and learning pratie.The bakground desriptions, intentions and orientation of the teah-ing pratie vary signi�antly between the ategories developed from mydata. The most plausible reason for this variation, as I see it, must bethe two aspets mentioned above: entral development and relationshipwith students. And beause these aspets play a entral part in the de-sriptions I would like to suggest that this is an important part of theonept of SoTL. The onept must involve a rafting proess whih in-ludes development as a leturer (in several respets) and development ofleturers' relationships with students.41



There are several artiles whih explore leturers' pratie in teahingin the light of sholarship of teahing, for example, (Trigwell and Shale,2004), (Trigwell et al., 2000), (Kreber, 2002b), (Kreber, 2002a), and (Hu-ber and Morreal, 2002). The artiles fous on the ativity a leturershould take to be viewed as sholarly. In ontrast, I have foused on theways physis leturers experiene rafting their pratie in terms of theirstudents as learners and formulating pedagogial ontent knowledge. Ifeel that, as Boyer suggested, the sholarship of teahing is more thana set of "rules". It is a way of understanding the onnetion betweenpratie, students, disipline and themselves as individuals - all loselyrelated. Thus, I argue that adding rafting-of-pratie to 'pedagogi res-onane' and having a interative proess with students should be seenas an integral part of the sholarship of teahing. And, as mentionedearlier, their rafting-of-pratie should be publi so their olleagues antake part in the teahing proess.
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7 Future researhIn my future researh I will ontinue to work from the perspetive thatuniversity teahing is essentially about making learning possible (Ram-sten, 2003) and that the sholarship of teahing and learning (SoTL) isessentially about making transparent how suh learning is, or has been,made possible. I have already begun a study (Dominius and Linder,2005) exploring the way in whih the "disiplinary style" (Huber andMorreal, 2002) of university physis shapes the SoTL.Reently, work has begun to explore the nature of how SoTL mani-fests itself aross disiplines (in the mainstream sholarship of those dis-iplines). The variation of manifestation of SoTL has beome known asdisiplinary style. This notion of disiplinary style inorporates physisdisourse, methods, onerns and values, and the ways of understandingonnetions between pratie, student learning, and teahers themselvesas individuals and as part of a disipline-based ommunity. A disiplinaryarea not yet explored for suh disiplinary style is the university physisteahing and learning environment, whih prinipally onsists of higherlevel physis leturing, problem-solving and oneptual exploration tuto-rials, and laboratory work. I have started suh disiplinary style explo-ration. This is done by desribing and disussing an exploratory inves-tigation into the kind of relationship that there may be between what Ihave alled the rafting-of-pratie in university physis and what Ash-win and Trigwell (2004) have alled the levels of pedagogi investigationthat teahers may undertake in relation to personal, loal and publiknowledge pro�les.The haraterization I have begun to build for the SoTL disiplinarystyle of university physis aptures elements of physis leturers' teahingdisourse, re�etion, how they view their students as learners, and howthey may share this knowledge for ritique, and for further development.In order to start the exploration I have performed new interviews withphysis leturers at �ve di�erent universities in Sweden. I have lookedfor relations that emerge between what I have aptured as rafting-of-pratie and an assoiated level of what Ashwin and Trigwell (2004) haveharaterized as pedagogial investigation.A preliminary and interesting outome to emerge was that leturerswho raft their pratie around oneptual frames supported by inter-ative teahing are the ones who appear most likely to engage in somekind of SoTL ativity. Pratie that is supported by haraterizations ofteahing tehnique, ways of presenting knowledge, and intrinsi grati�a-43



tion appears less likely to engage in some kind of SoTL ativity. Yet, it ismy experiene that it is within these ategorizations that reognition forquality university physis teahing is often onstituted. I an also see amodel of university physis disiplinary style to emerge, suggesting thatthe disiplinary style embedded in the mainstream sholarship of physisould be a disouragement to the SoTL ativity - the mainstream of theommunity already 'knows' how best to organize teahing.Results of this initial study indiate that researh to adequately ap-ture the nature of this disiplinary style would be interesting. For ex-ample, it is my experiene that a large part of the university physisommunity regards itself as being a highly ompetent, reative and in-telligent aademy of sholarship. Consequently, one part of the resultantdisiplinary style appears to disourage 'admitting' that one is not al-ready doing a good teahing job, while another part values new insightsand interests assoiated with any sholarship. Both manifest in the ex-treme the spirit of teahing independene and pride that I see emergingfrom the mainstream sholarship of university physis. Thus, this raisesquestions around the disiplinary style of physis. For example, exploringthe kinds of relationships that may emerge between how physis leturerssee physis as a disipline, themselves as physis researhers, themselvesas professional teahers and the kinds of teahing ategories I have usedfor this report. In suh study I would use Brikhouse's (2001) situatedognition argument.
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A Interview questions1. Can you tell me how you work as a teaher in broad general terms?(a) Number of letures, lessons, seminars, laborations, etetera?(b) Number of ourses, students, teaher-assistants?() Desribe your approah/preparation for letures, lessons, sem-inars, laborations, etetera.2. Can you desribe your view of yourself as a teaher and how youbelieve your student views you as a teaher in terms of:(a) What is most important to you?(b) What do you onsider when you prepare a lass/ourse/exam?() In what ways do you know your students?(d) What is your relationship with other leturers, how would youlike it to be?3. What is your piture of a good teaher?4. What do you think your students' piture is of good physis teah-ing?5. What is your view on your students in physis?(a) Are there di�erent levels between students and how do youdistinguish between them?(b) How do you think your students learn physis?() How would you like it to be?6. In what ways do you ommuniate with your students?7. How do you know that the students are learning what you wantthem to learn?8. In what ways are you trying to bridge the knowledge-gap betweenyou and your students?9. Can you desribe to me what you onsider when you want to im-prove your teahing? How do you take these ideas into aount inyour teahing pratie? 51



10. As a university physis leturer people would desribe you as asholar - how do you see the meaning of the word for yourself?(a) Do you see it as applying to your teahing?(b) How would you like to desribe the most important qualitiesof a sholar person?
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B Full interview exampleI: Mmm, okej. Emmmm, när du har undervisning, vad har du för typ avundervisning? Är det föreläsningar å så'nt eller...?L: Ja det kan det vara, föreläsningar oh lektioner, det skiljer man ju påpå ingenjörsutbildningarna oh det gör jag okså. Det är helt olika sakersom händer, ja, förhoppning svis. Eh, på andra kurser, ***-kursen är detinte så utan då är det ju en undervisningssal som kan variera en hel del,det är laborationer oh seminarier....I: Okej....L: Det är lite annorlunda.I: Det blir projektbaserat där då eller....?L: Projekt är att ta i, men teman, vi har teman å försöker vara tvärveten-skapliga.I: Okej...L: Till exempel vågor.I: Ja....L: Olika fenomen i naturen som kan beskrivas som vågor, det är ganskavittomfattande så det kommer dom...., fysiker, kemister till oh med bi-ologer å biovetare framförallt in.I: Mm, kul. Ja *** har berättat lite grann om kursen, det låter jätte-spännande tyker jag!L: Jo, den har gått hem rätt skapligt okså tror jag.I: Ja. Ehm, under själva intervjun här så kan väl du både ha mekanikkurs-erna oh den här, eh, ***-kursen, kallar vi den för, i åtanke lite granna.Du verkar ha ett ganska brett spektra på hur du jobbar. Ehm, samar-bete..., har du myket samarbete med andra eller är det mest själv i.....?L: Det är ganska myket själv, eh, ***ingenjörerna det sköter jag ensamkan man säga. Då det gäller ivilingenjörer så är det i regel så mångastudenter att det är �era lärare, så då är det visst samarbete förstås.I: Slags lärarlag som...?L: Ja, i bästa fall om man är positiv men vi tvingas samarbeta, för att fådet att gå ihop, eller hur?!I: Okej (skratt).L: Ja om man ser det på det sättet. Däremot i ***-kursen så har samar-betet vart lite mera opåtvingat å lite mera spontant å det är..., ja enannorlunda form.I: Ja..., ja, vi kommer in på det se'n. Ehm, om vi börjar med det här medinlärning lite grann. Kan du beskriva din syn på dig själv som lärare?Vad som du tyker är viktigast i din roll som lärare, vad du gör å....53



L: Ja, jodå det har jag tänkt på. Eh, dels är det förstås att hjälpa stu-denterna att lära sig själva, det är väl det det handlar om. Å då harstrukturering vart ett rättesnöre för min del länge, ända tills dom sistatio åren har jag börjat undervisat lärare mer okså, metodiken har än-drats va. Förut har jag försökt att köra modellen mungiporna uppåt,relativt vänlig, försöka strukturera så bra det går, att, att få komplier-ade saker verka enkla.I: Mm...L: Det har vart huvudiden. Men..., sen har ju Cedri med det här att göraokså, långt innan han kom hit så läste ju vi artiklar av honom, någralärare, det är väl 10 år sedan ungefär. Så vi började tillämpa oneptualphysis å..., tala med grannen å sånt här, för..., ja det är väl nästan 10år sedan på 1-7 kurserna.I: Mm, okej.L: Å det försöker man ta med sig se'n okså när man ser att det fungerar.I: Ja...L: Däremot går det inte på ivilingenjörsutbildningarna än va, jag vågarmig inte på nå't så'nt där!I: Nej....., okej...?L: För jag har ju bara lektioner normalt. Jag är lite rädd för att eh,...,dom, dom har en inställning som är lite brutal. Man ska inte klara sig ien tenta, klart slut..., å få bra betyg då ska man öva preis på den manska klara va.I: Ja just det....L: Å då tyker dom 'Ine�ektivt!' kanske..., å använda dom här metoderna.Men jag har inte gjort det så jag vet inte.I: Nej.L: Däremot om man har en kurs som man styr själv då är det inga prob-lem, va, då kan man göra det, va.I: Har du provat på *** då, eller?L: Egentligen inte riktigt men jag kör ju element av det här, jag försökerdemonstrera så myket som det går så de får se saker först innan vi gårin på begreppsbildning. Å sen bryter jag alltid lektionen genom att ställafrågor så att dom får prata med varandra så att..., det kör jag.I: Det kör du, ja... Så att det här oneptual physis för dig det är attman först tittar på själva, eh, konepten, se'n så får dom diskutera å senlöser ni problem eller vad..?L: Ja. Det kan man väl säga, visst, visst.I: Jag tänkte bara vad din bild utav det hela....L: Jo men att, att eh, om möjligt visa många, eh, demonstrationer som54



är samma fenomen i grunden, va, å se'n försöka få dom att upptäka elleråterupptäka det själva. Gör dom inte det får man hjälpa dom på vägenså att man kommer till...., rätt slutsats.I: Ja just det.L: Å när dom väl har gjort det så fortsätter man då oh där ingenjörerdom räknar förstås, dom ska kunna räkna på mekaniska situationer.I: Mmm, just det. En del som på TDB om jag tar det som exempel, sombrukar kalla det för upp-oh-ner-vänd-lärning, det är alltså, man pratarmyket om det fast bara i andra termer för samma sak som... Inte upp-oh-ner att det är dumt utan upp-oh-ner att man...L: Nej..., men det är så uppenbart att man måste göra så här..., denvälkände mannen, Rihard Fineman, han skriver i den här boken, Q-ide,den populära varianten, om det här om babylonisk matematik kontragrekisk. Å den grekiska det är den perfekta axiomen å lemmorna-köret...I: Ja just det....L: Å den babyloniska var myket praktiskt inriktad på mätproblem å an-nat. Jag tyker att man ska ta det här praktiska först å utvekla motdet svårare, alltså inte köra Maxwells-ekvationer från början å se'n tadetaljerna utan...I: Veri�era ekvationerna med ett experiment...!L: Ja, ja, nej, utan man tar den enkla varianten, startar med 1700-taletssyn kanske då, å så bollar man sig framåt oh sammanfattar på slutet.I: Mmm... ehm, när du förbereder dig till exempel föreläsningar, lektionereller labb. Är det nånting speiellt du har..., tänker på då? Som.....L: Ja..., hur myket ska jag ta upp är ju självklart, måste jag prata omallting eller kan dom få göra nå't själva, eh, man kan inte säga att jagmåste ha så många timmar för att jag måste hinna med å säga det jagvill säga va..., utan man måste ha rimlig mängd tid för att inte krossastudenterna va, dom har ju �era saker dom okså.I: Mmm...L: Se'n försöker jag ta då det som ska tas, vem som bestämmer det, detvet inte jag. Det är nog ganska myket lärar'n själv fastän det �nns enkursplan, det är så kort det som står där va...I: Ja, det är väldigt luddigt.L: Så att då gäller det att göra en grovplanering, vad hinner man med, åse'n gräver jag in mig i detaljer. Jag gräver in mig i minut för minut ellerfem minuter per fem minuter på en lektion vad man ska göra, å skriverner kort då, inte vad jag kommer å säga, för det vet jag, men vad jagkommer å skriva, visa för bilder, visa för experiment.I: Mmm... 55



L: Det brukar funka å det funkar väl inom plus-minus fem minuter. Gårdet för långsamt då kör man på eller tar bort nå't, går det för sakta dåslutar man, det är inget mer med det.I: Nej just det, det är inget mer med det...L: Så att struktur då, så man håller tiden, så att man inte går för fort.Man kan inte stå som en kulspruta oh skriva va, det är det...I: Nej...L: Så att ha en sorts regel då, ha handskrivna..., glest skrivna A4-sidormed lite skiss å så där, då kan man ta 4 styken så'na plus diverse exper-iment då, det hinner man med.I: Ja..., du har ju vart med så pass länge så du har känsla för vad somfunkar.L: Jo jag har faktist, hör oh häpna, det blir 35 år till hösten, ja så ärdet.I: Ja, jag såg att du skulle fylla 60, ja (skratt). Ehm, om vi går tillbakatill studenterna, mmm. På vilket sätt tyker du att du känner dom stu-denter du har i en kurs?L: Ja du..., jag känner dom ganska dåligt tyker jag, jag har vansinnigtsvårt att lära mig namn.I: Mmm.L: Jag sätter mig inte å pluggar namn...I: Nej...L: Däremot om jag råkar på en student i en speiell situation å får senamnet, då minns jag det sen. Jag känner dom inte personligen på en 5poängskurs, det klarar jag inte av.I: Nej.L: Så att, eh, inte så vansinnigt myket personligt på så sätt. Givetvisfrågar dom saker å diskuterar, men det kan man göra utan att veta per-sonens namn, det går ju.I: Ja! Det går alldeles utmärkt. Men skulle du vilja säga att du kännerdom på något annat sätt än just personligt då?L: Ja i vissa fall så lär man sig vilka dom är...I: Mmm....L: Eller hur, så är det ju?! Om dom är, ja, aktiva, passiva, sitter längstbak, om dom är villiga å ställa dumma frågor eller dumma svar till detmesta. Å man lär sig hel del okså om deras förmåga efter ett tag. Dettar förstås några vekor men efter tag vet man ungefär vad dom klararav.I: Mmm...L: Det gör man ju faktiskt, trots allt.56



I: Skulle du vilja ha det annorlunda på nå't sätt eller...?L: Hur då menar du, annorlunda?I: Relationen till dom...L: Nej, det vore kul att kunna lära sig 90 namn på ***-kursen, va, åså kunna säga Karin å så där va, men det �xar jag inte, jag kan någrastyken va, det kunde vara bra men, eh, det går ändå, jag tyker inte attdet är några problem.I: Blir det en annorlunda relation till dom hära..., studenterna i ***-kursen än traditionella ivilingenjörskursen?L: Egentligen inte på grund av det tyker jag, möjligen på grund avdom faktiskt då är myket öppnare än ivilingenjörsstuenterna, dom ärså rädda å så fega för att exponera sig för klassen. Det klart att det �nnsså'na på ***-kursen okså men vi talar ju om för dom från början atthär gäller att..., kasta ur sig allt som man har, vi betygsätter inte, å härmåste vi få igång en diskussion, å dom går på det dom �esta.I: Ja.L: Det är annorlunda. Men jag tror inte att ivilarna skulle gå på detändå, fast man deklarerar det från början. Jag..., jag har lagt märke tillatt dom känner varann väldigt dåligt.I: Civilarna?L: Ja. När man har en kurs å ska organisera labbet, det gjorde jag härom da'n i smågrupper, å efter ett halvår så känner dom varandra ytterstdåligt, dom vet inte alls vad dom heter i en grupp på 30 personer, domvet inte alls vad det är för några. Det är några styken tillsammans va,3-4 styken som känner varandra.I: Ja..., men inte i högre....L: Däremot är det dom här ***-grupperna på 30, dom känner varandrapå en gång!I: Jaha!L: Det är helt.., kolossal skillnad.I: Ja det är ju..., faktiskt rätt intressant. Relationen till andra lärare,liksom hjälp å så där som man kan få...?L: Ja det beror på om man sköter allting själv om man har en kurs påUltuna å kör själv å får, då är det inte så myket samarbete. Men om mandäremot har kurs på 4 då är det självklart, då måste man ju organiseraoh lösa uppgifter å komma överens om vad man ska ta upp å vad manska göra.I: Mm...L: Å det...., går väl bra tyker jag. Men det är inte så vansinnigt mykettid som läggs ner på det, man är relativt e�ektiv då när man är gammal57



i gemet då, man vet ju vad det handlar om.I: Ja...L: Däremot på ***-kursen har vi ägnat myket tid åt det här då i ohmed att det är en helt ny kurs.I: Mmm, har det givit nå'nting extra å ha det så eller är det liksom mesttid som läggs ner?L: Det läggs ner en massa tid, eh, det �na är att det har visat sig fungera,det är väl det.I: Ja....L: Hade det inte fungerat hade man blivit ganska missnöjd. Men nu harkursen fått ganska så bra kritik då oh man ska väl till oh med anläggaett *** å jag alltså, fysiken har fått bra kritik, ja.I: Ja, roligt....!L: Så då har, då vet man att man har satsat rätt då, för det var detsvåra med det här, det var att hitta rätt nivå å försöka göra det på rättsätt. Innan man har hållt på ett tag vet man inte alls om det går hem.Obehagligt på så sätt.I: Ja..., jag håller med... Jag tänkte...., just det här med, när man jobbar,när man alltså känner andra lärare å har haft samma kurs, inte vet jag,säg 10 år eh, det mest.., det är kanske mest praktiska saker som man..,ja.., liksom man säger 'Ja, ska vi ta dom där uppgifterna?!', eh, å så'nasaker eller diskuterar man nå'nsin problem som uppstår i kursen?L: Ja det är myket annat okså, men det är nog mest på �karasterna.I: Det är mest på �karasterna.L: Det är faktiskt så att på �karasterna diskuterar man mest jobbet, yt-terst sällan som man snakar om någonting annat, så är det.I: Ja....L: Då kommer det upp då..., mmm ja nån speiell uppgift i astronomisom nå'n har kommit på eller nytt demonstrationsexperiment i ellära å,å...I: Mm!L: ... får man visa det å..., så'na där saker dyker upp va, å så.... Peda-gogiska vinklar då, så det är väl mest med vissa som man sitter å snakar,Jan Hedman å Lennart Häggström, Tore Eriksson, Mauritz Kaupi ja..,Johan Larsson, då vi som brukar sitta där å då blir det ju snak om ped-agogik, visst är det så.I: Ja. Men det behöver inte nödvändigtvis vara just lärarlag utan merså'na man känner att man kan snaka så'nt med?!L: Ja det är bara kollegor i gement som man trä�ar ofta.I: Ja just det. 58



L: Det där med lärarlag det..., det �nns ju inte organiserat egentligen va,det �nns väl, av nöd oh tvång då eller spontant kanske kan uppstå...I: Vad menar du med lärarlag? Vi kanske menar olika saker!L: Ja lärarlag i till exempel mekanik eller ellära, en större grupp somhar hand om ett ämnesområde å utveklar det hela å organiserar kurser.Okej ett lärarlag på 4 som har räkneövningar som lektioner i en kurs ikvantmekanik, det är ett sorts lärarlag det okså.I: Ja.L: ...men då blir det det här, eh..., praktiska kortfattade det handlar omför det mesta va.I: Mm, just det. Ja, dom här å dom här uppgifterna....L: Eller om man upptäker nå't dubiöst i boken eller nå'n uppgift ellernå't så'nt där då snakar man om det.I: Ja... Ehm, om vi går tillbaka till enbart läraren igen. Vad är din bildutav en riktigt bra lärare? Kanske en lärare som inte ens �nns, en så'nhär riktig superlärare. Vad är det som karakteriserar en så'n skulle duvilja säga?L: Ja han måste kunna en del för det första. Inte vansinnigt myket pågrundläggande nivå men betydligt mer än studenterna, det är punkt ett.I: Ja.L: Jag skulle nog vilja säga att en kurs i atomfysik så är det nog bra mansysslar med atomfysik oh disputerat det hjälper oerhört då.I: Absolut.L: Eh, se'n måste man väl tyka att det inte är obehagligt.I: Mm...L: Det behöver inte nödvändigtvis vara skitroligt å så..., jag tyker nogatt det är roligt ofta, framför allt när man får dom att upptäka nå't nyttmed en demonstration men alltid så är man inte tänd. När man har 5,när man har samma lektion för 5e gången för en grupp, ivilare, då ärman inte heltänd. Men, visst att gilla det hela då, någelunda. Sen måsteman ju vara någorlunda vänlig, mungiporna någorlunda uppåt, det tykerjag.I: Mm.L: Inte vara sur oh grinig, eller utan åtminstone..., ja det �nns ju kollegerfrån förr i tiden som haft den stora oturen att verka väldigt buttra å surafast dom kanske egentligen inte har vart det, det är bara deras sätt va....,väldigt hjälpsamma, väldigt strukturerade å bra, ja, men ändå fått dåligavärderingar för dom verkar buttra. Man får inte verka...I: Tjurig...L: Tjurig å sur va... man ska vara lite positiv. Ja..., sen tyker jag det59



här med att strukturera det tyker jag är väldigt väsentligt, så att mankan hjälpa dom genom en stor textmassa.I: Ja...L: Så att man inte läser formel för formel å tror att det här är viktigt,det här psalmvers 1, psalmvers 2, utan man får en överblik, å då måsteman ta bort väldigt myket detaljer å få dom att inse att det �nns, domstora formlerna som man kan skriva på hand�atan i stort sätt å utgå fråndom, det är nå'n sorts struktur då som man ska ge. Ja...., vad mera...,det är vad jag kommer på i alla fall.I: Mmmm...L: Se'n är det bra förstås om man har en sorts ideologi då som är baseradeventuellt på vetenskap, pedagogisk forskning, men den är ju så jäkla os-äker vad jag kan förstå. Ofta är det små populationer man tittar på, menom det funnits experiment, pedagogiska, som sa gör så här då blir det bra,gör inte så här då blir det dåligt med stor ..., ska vi säga..., ja signi�kansdå. Kon�densnivå, då kan man som lärare på undervisningen....I: Anamma det liksom ja....L: ...anamma det. Å..., då har vissa av oss anammat oneptual physis,rätt myket. Å jag vet inte hur pass välgrundat det är, men vi tyker attdet funkar så därför kör vi med det ändå, fast det inte är vetenskapligthelt grundat men..., vi har läst Cedris rapport om dom här..., om min-net.I: Mmm..., just det.L: Då har man dom här två olika typerna av inlärning då, den tradi-tionella å oneptual physis. Det är väl ett stöd.I: Ja.....L: Så att då..., det är väl okså nånting att ha, en medveten metodik somförhoppningsvis är förankrad vetenskapligt.I: Ja...., just det....L: Inte bara nå'nting som man har hittat på själv.I: Jaa....., tänkte på det när du prata om det här med strukturering å sådär, det... mmm..., om jag försöker sammanfatta det du säger så kännsdet på nå't vis att du, eh, du vill hjälpa studenterna att strukturera uppoh hitta det som är viktigt att lära sig att det kan på nå't vis ge, hjälpadom att se sammanhang mellan olika saker. Är det det du är ute efter?L: Ja, det kan man väl säga. Är man hemskt rak på sak så är det fördom att klara tentan okså.I: Ja visst..., absolut.L: Visst, å det är dom myket intresserade utav va..., å får dom veta detså är det bra. 60



I: Ja.., ja.L: Eh, jag vet hur det var för, jag hade för 24 år sedan ett gäng studenter,bara iranier.I: Jaha.L: Dom behövde stödundervisning i mekanik.I: Okej.L: Å dom misslykades kapitalt, på den vanliga tentan. Å sen då när jaghade dom enskilt då insåg jag att dom läste fysik preis på det här sättet,formel för formel för formel, ord för ord va.I: Ett är lika med...L: Mekanikkursen är alltså 1768 formler som dom skulle kunna lära sigutantill, å när man skulle använda sig av vilken formel hade dom ingenaning om.I: Nej...L: Nej dom klämde till med nå't.I: Ja.....L: Dom kunde aldrig inse att man kunde köra Newtons andra lag å se'ndå tillämpa den då,... enligtett enkelt reept, det begrep dom inte. Såatt i det fallet var det uppenbart att dom behövde struktur.I: Ja....L: Ett annat sätt att lära sig.I: Ja..., mm. Vad tror du studenternas bild av en superlärare är? Vadvill dom ha liksom?L: Jag tror att dom ska, dom vill att dom ska tyka att det är lätt attlära sig det dom håller på med.I: Mm.L: Å lätt att tillämpa det. Det kommer jag ihåg när jag gik själv här då,lärde mig fysik, då hade jag på en kurs Rejnhold Hallin, vi har forskattillsammans i många år va. Å då plötsligt tykte jag vad fasen vad lättdet här var, han hade ellära, lätt som en plätt, full pott på tentan, dethär var ingenting. Men det var vanlig kurs i ellära, med dom vanligaingredienserna, inte speiellt lätt eller svårt va, men han �k det då attframstå så vansinnigt lätt, det kommer jag ihåg alltså.I: Ja...L: Eh, nå'nting i den stilen att man eh, ja hjälper så att dom får lätt attlära sig.I: Mm...L: Se'n det här med att förstå okså, det är ett krux, det försöker jag haen liten föreläsning om, på dom �esta kurser jag har vad man menar medförstår oh snarare inte förstår. Det hämmar ju väldigt myket om man61



inte förstår.I: Ja.L: Herr Fineman har ju okså en de�nition på tre typer av oförståelse,dom tar jag upp oh går igenom...I: Ja...L: Å när dom säger att dom inte förstår då ska dom tänka efter, vilkenform av ike-förståelse är det.I: Ja...L: Är det helt enkelt den här myket vanliga att jag inte är nöjd, att jagär otillfredsställd, då ska dom inte ta det så hårt utan då ska dom försökaaeptera det som vi försöker lära ut så länge. Efter ett tag då kanskedom är nöjda å då säger dom att dom förstår. Förstå betyder egentligenatt förstå ordet tyker jag, att förstå språk va.I: Symboliken eller....?L: Ja... Fineman säger så här, språk, jag säger nå'nting på ett utländsktspråk 'skrvitrtjrkrkr!' på tjekiska å du förstår inte.I: Nej! (skratt)L: Det är alltså fundamental oförståelse, jag säger att det uträttade ar-betet är negativ, det fattar inte en vanlig människa, men det fattar enfysiker....I: Mm...L: Eller så skriver jag upp Maxwells ekvationer, då fattar man att det ärmatematiken överhuvudtaget, men se'n kommer dom andra sakerna attman ser nå'nting som jag inte har sett förut. Cykelhjulet å snöret somrunt va.I: Mmm.L: Det är ingen som förstår det, å det beror på att det är ingen som harsett det förut, det som man har sett förut 1000 gånger då förstår man juatt det är som det ska va.I: Ja...L: Det där är ju den här ordförståelsen som är meningslös, det gäller attfå dom att komma över så'nt där att inte tyka att...., ja jag tyker inteom det här därför är jag missnöjd å sur å grinig.I: Ja just det....L: Utan kör på aeptera naturen som den är oh så fortsätter vi 5 poängå sen kanske vi blir nöjda, förstå du?I: Preis, det kommer bit för bit....L: Ja..., visst, visst.I: ... faller på plats.L: Man ska inte vara bekymrad när man inte förstår, nej... För att är62



man elak, eh, eller lite ynisk så är det i grunden bara att aeptera förstudenterna vad vi lär ut, det vill säga det vi har lärt oss, det är historiaalltihopa..., egentligen.I: Mm..., mm.L: Så jag brukar säga att det här är en indoktrineringskurs, så är det ju.I: Ja..ha...L: Tänka fritt kommer inte på frågan, för då blir det fel.I: Nej (skratt)...L: Så är det ju! Ingenjören tänker fritt å räknar bron, då blir det fel.I: Ja... (skratt) vi vill inte ha nå'nting så'nt. Okej, ehm, om vi går till-baka till inlärningen hos studenterna i fysik, ehm, om vi pratar om dinsyn där i inlärning hos studenterna. Hur tror du att dina studenter lärsig fysik?L: Ja....I: Hur gör dom?L: Det är väl olika..., moment..., i viss mån hoppas jag att dom lär sigvia föreläsningarna att dom försöker följa den struktur, så nå't lär domväl komma ihåg, så att det är inte meningslöst med föreläsningarna. Eh,se'n lär dom sig framför allt, när det handlar om mekanik då till exempel,att, eh, själv eller helst med nå'n kompis, å det gör dom, man ser domdiskutera problem oh försöker lösa problem.I: Mmm...L: Då tvingas dom att tillämpa reglerna som man får samt lär sig, så attjobba tillsammans med andra å diskutera problem det tror jag är vansin-nigt e�ektivt.I: Ja..L: Oh se'n har du hansen att när dom har fastnat, trots allt vill taupp nå't fråga mig på räkneövningarna å då har jag lykats med domatt jag inte ska stå å lösa problem på tavlan, det är absolut inte, jag göringenting såvida inte nå'n ber mig om det.I: Ja...L: Då kan man göra dom på tavlan eller okså om dom frågar om rådprivat, det tror jag funkar alldeles utmärkt okså. Men för ivilingenjörerdå ska det lösas problem på tavlan, för så vill dom ha det.I: Ja..., tak, tak, tak, tak..., jaaa...L: Ja dom, ja..., det kan hända att det är e�ektivt för dom, endel av domokså, jag vet inte, svårt att säga, vad som är bäst.I: Men när dom diskuterar å så där då, till exempel två å två, studen-terna, är det så att säga nödvändigt för dom att greja att meka med ellerräker det med att dom kommer på fråger själva å...., bollar...?63



L: Vi kör, kör, vi är traditionella, vi kör problem ur en lärobok, vi har enapparat å ska räkna ut krafter å kraftmoment som verkar på olika ställen.Så att det är helt enkelt det.I: Man kan rita å så....L: Se'n på mekanikkursen får dom okså ta ut olika mekaniska verktyg,domkrafter, tänger, korkapparater, ja sekatörer, vad som helst ta hem åräkna på dom här, dom får säga vad är bra med det här verktyget, vad ärvitsen med det, räkna ut ett tal på vad man vinner, klippkraft, handkrafteller nå't så'ntdär.I: Mm.., mm.L: Men det är bara en enda uppgift, å där tror jag att det skulle vara braalltså för ingenjörer, mera.... För det är svårt å hitta saker....I: Mm... Jag ska byta s...L: Ja!BYTE AV SIDA PÅ BANDET!!I: Så där, nu så är det igång igen.L: Ja just det. Hur dom lär sig det var det vi var inne på?!I: Ja det var det inne på.L: Jo jag tyker förstås att laborationer ska va..., ge dom myket, menså är det tyvärr inte ofta. Utan det är nå'nting som är obligatoriskt somman plöjer sig igenom.I: Mhm...L: I alla fall på ivilingenjörsutbildningarna, då är tiden så vansinnigtkort å shemana så fulla, så att egentligen tyker jag att laborationenskulla ta myket, myket längre tid å man ska ha myket mera frihet atthitta på saker å göra fel. Men det är svårt att införa, har man en kursalldeles själv då kan man göra det...., som *** då har jag fördubblat lab-orationstiden, alltid något.I: Har du huggit i någonting annat då eller.., har du bara...?L: Ja det är så här att under årens lopp så har laborationerna minskat itimantal, hela tiden, det kan man se om man tittar på ivilingenjörsut-bildningarna 20 år tillbaka, det var myket mera laborationer förr. Nu ärdet så vansinnigt många ämnen...I: Jaa...L: Det tillkommer ämnen hela tiden va, det är inte så konstigt, det ärutvekling.I: Nej..., det är utvekling...L: Å dom ska in! Å då tar man bort nå't, å laborationer är en sak mantar bort förstås, så är det. 64



I: Är det för att det är kostsamt att ha laborationer eller...?L: Njaaaa, det tror jag inte, mest tror jag för att man ska in med andra nyapoäng, nya fräsha poäng. Till exempel ska man in med renrumsteknikpå ***ingenjörsprogrammet å då måste nå'nting minskas, till exempelmekanik å nå'nting annat...........L: Dom tyker att dom lär sig. På dom här lektionerna, räkneövningarnaär det väldigt olika, vissa gillar det väldigt myket, tyker att dom lär sig,dom sitter där å jobbar tillsammans med någon annan eller ensam å såkan dom använda mig, andra tyker inte alls om det, kommer helt enkeltinte.I: Nej...L: Så att det är lite olika. Labbarna, ärligt talat vet jag inte. Men...,ingenjörer brukar i regel vara lite mera positiva kanske än vissa andra...,*** dom inser att det här är bra att hålla på med. Vibrationer å rota-tionsrörelser, det kan vara deras jobb alltså. Så att eh..., det ja..., domtyker nog om det någorlunda men det är ändå så kort tid så att det gerinte så myket. Det hinner inte sätta sig så myket som det andra.I: Nej....,eh......ja..... Hur vet du att dom har lärt sig nå'nting då?L: Ja...., det är tentan, det, det, jag kan inte sva...., tenta på nå't sätt.Eh, på dom �esta kurser är det traditionella tentor, så är det. Å dåpoängsätter man oh bedömer, å ser att vissa har en fantastisk förmågaatt klara alla beräkningsuppgifter, andra klarar ingenting, eh..., det ärväl den huvudsakliga bedömningen.I: Mmm...L: På ***-kursen �nns det inga skriftliga tentor, utan då är det baraprestationer på laborationer, seminarier, allmän aktivitet, ska bedömas,å det tyker jag är vansinnigt svårt!I: Hur gör du för att få en bedömning?L: Det törs jag knappt säga! Det törs ingen annan säga heller hur vi gör!Vi försöker sätta VG å G va, U kommer inte på fråga för det är snarareännu inte godkänd då. Alla som gör alla obligatoriska moment oh ärnärvarande tillräkligt myket blir godkända. Åh vad svårt! Jag försökerbedöma labbrapporter, projektrapporter, muntliga presentationer...I: Dom skriver så'nt i alla fall?! Det är inte bara muntligt.L: Ja, dom skriver en del projekt det gör dom...., ja visst. Det �nns endel skriftlig rapportering, det gör det.I: Ställer du liksom frågor å så där under tiden så att du liksom bildardig, å, jag vet inte, hur många jobbar dom i grupp eller jobbar dom...?65



L: Det är olika, det kan vara grupp om 2, 3 eller 4 eller enskilt eller nå'tså'nt, det varierar. Så det blir en kollektiv bedömning okså.I: Ja, det måste bli det va....?L: Vansinnigt svårt. Hur bedömer man gruppen? Den går inte attsärskilja, va, i så fall, tyker jag. Sedan att ska�a sig en uppfattningatt du är dum å du är smart det kan man inte bara ska�a sig utan hanå'n saklig grund okså å gå efter. Man kan inte bara titta på folk å tykanå't, det räker inte!I: (skratt) Du, du har ring i örat....L: Ja just det, jag gillar inte dig!I: Jag gillar inte dig....L: Naj, för mig är det tentor. Det är klart att när man pratar med folkså får man en uppfattning givetvis! Det är självklart.I: Men det är bara en viss sorts uppfattning eller är det....?L: Ja det är det ju, oh på traditionella kurser så brukar ju den intekomma med i betyget utan där är det tentan rakt upp oh ner va.I: Nej, det är bara tentaresultatet....L: Så är det.I: Skulle det vara bra att komplettera varandra eller... eh...?L: Både ja oh nej, man kan inte säga så här att 'Det du säger under denhär kursens gång till mig kommer jag bedöma.' Då bli dom stumma, detgår inte. Då ska man ha nå't, eh, seminarium eller munta, muntligt testdå. Oh..., jag har muntliga prov ibland, men det är bara i restfall.I: Kompletterings....L: Ja för jag orkar inte med det annars. Å då går till så här att om manhar ett gränsfall, om dom har klarat nästan 3 problem av 6 på tentan, dåär man nästan godkänd, då får dom helt enkelt hemma, med vilken hjälpdom vill lösa de 3 problem som gik dåligt å så kommer dom tillbaka tillmig å berättat hur dom har gjort å förklara i detalj, då har dom tvingatslära sig å så får man förmodligen veta om det är bara kompisens antek-ningar eller om dom har anteknat.I: Faktiskt förstått nå't själv.L: Så där skulle man egentligen göra med alla va, oavsett om dom har 2,3, 4 eller fem på tentan men det...., orkar man inte med tror jag, jag vetinte, känns inte så.I: Nej..., men kan man liksom ställa fråger så dom..., att man ser på domatt dom inte kan svara eller för att dom blir så 'uuhhh' �ummar runt å...?L: Vid ett speiellt tentamenstillfälle så..., jo det klart man märker så'nt,det är klart. Men en muntlig tenta måste ju ta en så där halv timmeungefär, det är väl den rimliga tiden det kan ta. Å har man då 40 stu-66



denter så är det 20 timmar som ska avsättas.I: Mm.L: Å jag har hittills varit för lat för att syssla med det, å dessutom harman annat att göra, så att det...I: Ja, ja..., absolut.L: Så ligger det väl till, det blir skriftlig tenta.I: Ja, så har jag okså. Det här kunskapsgapet som vi kom in på förut, attdet måste �nnas så att läraren kan mer än studenterna. Hur överbryggarman det? Alltså hur...?L: Hur då från lärarens sida gentemot studenterna?I: Preis!L: Att man inte ligger på fel nivå, är det det du menar?I: Jaa.., alltså hur kommuniserar man sin kunskap som ligger på en heltannan nivå än studenternas? Det var så jag tänkte.L: Ja, jo. Det beror ju okså på nivån förstås, vilken kurs man har. Eh,men..., om man kör onetual physis så är man ganska så elementär ibörjan om man tittar på enkla fenomen å inför begrepp för att beskrivadessa enkla fenomen, elektriskt fält kanske man hittar på, magnetisktfält, sen jobbar man vidare med det. Så att då blir ju början lite barnsligå enkel å se'n kan man ju bygga upp det i forsättningen på en högre nivådå. Men..., jag tyker inte det är nå't problem även om man kan sakerlite bättre. Jag kör ju inte igång med tensoroperatorer i atomfysiken va,nå't så'nt på en gång utan då...I: Nej....! (skratt)L: Man..., berättar att man upptäkte nå'n konstig sak som hette elek-troner, som man kallade för elektron på 1890-talet. Det blir ju historiskutvekling uppbyggnad då, bättre å bättre beskrivningar, suessivt, maninför begrepp, så får det gå till va.I: Mm. Men dom har en viss stomme som du känner till att dom har, dågår du vidare, skulle man kunna säga eller...?L: Vis, vis, eh, vetande, litegrann kan, eh, kanske gymnasiet, men nu ärdet så olika så man vet inte det heller. Men jag har ju mest, eh, funda-menta..., grundläggande kurser på A-, B-nivå. Jag har en doktorandkurs.I: Mm, just det, laser...L: Å då får man förstås starta på en annan nivå, då får man förutsättaatt dom har elementär kvantmekanik, atomfysik, molekylfysik, fasta till-ståndet okså, då utgår man från det.I: Mm.L: Så är det.I: Så är det. Ehmm, m, m, vi ska prata om en annan sak okså, å det67



kanske du har hört av Cedri. Sholarship, att en person är sholar ellerär sholarly i sitt arbete.L: Ja just det! Okej, ja.I: Du är bekant med begreppet?L: Ja, jag var på den första föreläsningen, mannen från Bremen vad hannu hette.I: Jaaa, eh..., vad är det han..., Niedler..., Hans Niedler heter han ja.L: Ja just det. Jo då pratade Cedri om det där å det minns jag inteperfekt men jag har...I: Kan du beskriva för mig vad du kommer ihåg av det?L: Nej...., jaha, ja vad ska jag säga, nå'n sorts yrkesroll, yrkes....kunskap,yrkesförmåga baserad på...., ja bästa fall vetenskap.I: Jaha...L: Ungefär så, det är vad jag kommer ihåg nu. Det kanske är helt fel.I: Det är ett knepigt begrepp.L: Va?I: Det är ett knepigt begrepp.L: Ja, ja.. bättre kan jag inte tror jag.I: Nej.... eh, jag tyker att det låter som en ganska bra översättning tillsvenska. Jag har haft problem med det här ordet å försökt slå upp det iehm...L: För mig är det stipendium, men det...I: Preis, det var det första som jag tänkte på okså! Men om man slårupp det i en uppslagsbok så, så står det för lärd, vetenskap.L: Det låter ju som lärarskap.I: Ja lärarskap, preis. Ehm, så som du förstår ordet, skulle du se enkoppling, kunna se en koppling till undervisningen, på nå't sätt?L: Ja självklart, vad då, vad annars skulle, nu hänger jag inte med, vaddå? Skulle man va, ha sholarship å aldrig syssla med undervisning, ellervad menar du?I: Em, jag kan säga...L: Det kan man väl ha, men då är man väl pensionär eller skiter i under-visningen, forskar i stället.I: Ja..., jag kan man säga så här att det är många som överhuvudtagetinte ser den kopplingen, ehm....L: Mmmhm! Menar, menar om nu någon personligen går in för att ska�asig lärarskap eller den här egenskapen...I: Lärdomhetsskap.L: Lärdom, lärdomhetsskap! Å lärdomhetsskap!I: Så skulle jag... 68



L: Lärdomhetsskap, okej.I: Preis.L: Ja, det kan väl ska�a sig på sin kammare å sitta å njuta av i..., här dåborde väl användas, jag kan inte inse vad man annars skulle ha den.I: Nej....L: Så vida man inte är forskare i detta, lärdomskun...., då kan man juskita i det, då kan man ju bara forska.I: Då kan man ju bara forska...., fast det skulle vara ganska trist. Påvilket sätt ser du den här rollen spela i den här lärdomhetsskapen då iundervisningen?L: Ja...., det är så akademiska grejer. Jag tyker att en person som ärmedveten om detta, vad det nu är då oh har denna egenskap borde juha bättre förutsättningar att undervisa än en annan kanske.I: Mmm..., kanske ja...L: Ja, jag vet inte. Jag är fortfarande osäker på vad som menas medbegreppet så att.I: Ja alltså, eh, det som menas med begreppet försöker man ju faktisktfortfarande komma på...L: Jaha!I: Ja, så är det. Eh, men det som man säger idag då det är alltså att, dethär med sholarship, den engelska termen då, innebär alltså vetenskapligtarbete, undervisning, till exempel 3e uppgiften oh så vidare...L: Mhm!I: En lärdhet som ska användas i alla uppgifter som universitetet har, såkan man säga.L: Ja all right.I: Väldigt.....L: Ja visst. Är man eh, lärd, eller en bra forskare så borde man i prinipha bättre förutsättningar att undervisa än om inte..., men det är intesäkert att det är så men...., det kan, tyker, man har ingenting kan juförsämras av dom andra faktorerna egentligen. Tyker jag.I: Nej..., nej. Ja för jag tänkte på den hära idealläraren som vi pratadeom tidigare så sa du att den åtminstone har kunskap i det den gör tillexempel i....L: Jadå, jodå hyfsade överkunskaper okså så att man kan vrida å vändapå saker å ting, angripa från olika håll.I: Ja just det.L: Det är väsenligt va.I: Det är väsenligt.L: Funkar inte det ena angrepps.., infallsvägen så måste man hitta en69



annan.I: Ja just det.L: Tills studentrna säger 'Ja just det'. Så är det.I: 3 förstår först å sen är det 3 styken till å ...så, mmm. Okej..., bra...,är det nå'nting som du har kommit på under tiden som du vill tilläggaeller förtydliga för mig?L: Nej...., inget som jag kommer på nu, på rak arm nej.I: Nej..., ibland är det så att man känner att hörr'ö du jag har inte fåttprata klart. Okej, då takar ja dig.L: Okej.I: Att du var med.
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