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This paper presents a pilot case study on developing a qualitative tool to evaluate science

student teacher sd bel anéleasning ohe sty islhasedonsci ence teact
student teachersdd drawings of themselves in a typ
questions. Data was collected from 104 freshman science student teachers, and evaluated

based on the basic tenets of Grounded Vhepplying Grounded Theory led to a

framework of categorising the student teacherso
about Classroom Organisation, (Il) Beliefs about Teaching Objectives, and (Il

Epistemological Beliefs. All three categoriesexpeanded to a dimension between more

traditional beliefs and beliefs in line witthderneducational theory. The participants in

the study were from different groups of student teachers in one of four domains of

science teaching: secondary school Bi@bgynistry or Physics or Primary Science. The

tool proved to be interesting for gaining insights into the beliefs of freshman science

student teachers. The initial results from this case study indicate that secondary student

teachers of Chemistry and, ewmeoreso, Physics hold teaehamd contenstructure

centred beliefs about science teaching and learning, whereas Biology student teachers, and

even more pronounced®imary Science student teachers, hold more stefgred

and scientific literaoyrierted beliefs.

Keyworddh emi stry Teacher Education, Student Teachers?d

INTRODUCTION understanding. Research evidence favours saotiest
and constructivistic learning environments, and
Science education research in the last decadiemtation towards  studérglevant contexts
focused extensively o nValasideu &e Angei,6 2002).e Hnfortunatedy, this
. . perspective only rarely influences classroom practices
CorrespondentegmEilksProf. DrChemistry Germany where science teaching is still venet@ach
Education, University of Bremen, Departmen  centred, ovédirected, and contestructuredriven
and Chemistry, Institute for Science Educatio (Fischer, Klemm, Leutner, Sumfleth, Tiemann, & Wirth,
Leobener Str. N\22334 Bremen, Germany 2005; Ostermeier & Prenzel, 2005). Obviously, this
E-mailingo.eilks@+memen.de occurs because science teachers in Germany are r

Copyr i g8byMoent 00
E-ISSN: 1308223


mailto:ingo.eilks@uni-bremen.de

S. Markic et al.

sufficiently trained (or not trained at a&t) apply Despite the persistent aokredgment of the
constructivistic and studéoéntred teaching, and to mpor t ance of teacher so C C
use meaningful and authentic contexts. In GermdPgderson, & Finson, 2000; van Driel, Beijaard, &
teaching practices andVerlacthhepyr s@ 0MmE)h,avi esearacrhe sn a
aligned with current research evidence, while had pr ospecti ve teachersdé bel
learning environments in Chemistry ahglsies are far of increasing importance (e Rischler, 1999; Fischer et
from being constructivistic (Ostermeier & Prenzal,, 2005). This new research approach should enable
2005). This seems to be also true for university sciemieersity science teacher education programs to not
teacher education programs. Teacher training coursenlgtinvestigate the way knowledge is constructed, but
German universities are not guided enough by resealsth how to modify science student teachers™ beliefs
evidence concerning anstructivistic view of teachingabout teachindearning, and educational objectives, and
(Weiler, 2003). University chemistry classes, semihavs,to design and develop science teacher education
and laboratory activities usually focus folkess programs based on constructivistic ideas (Koballa et al.,
exclusively on content knowledge and seem to reinf@@@0).
l earning as bei ng mai nl yUniversity eegcher edecation Khouidabe aligned withr 2 b e
Colema, & Kemp, 2000). constructivistic ideas (Fischler, 1999%javdaHewson,

Similarly, a lot of school teachers tend to teach Trabachnick & Blomker, 1999), and teaching should
way they have been taught as pupils at school (or ewatinuously target the identification of student
at the university), and their teacher education doesteathers' pdknowledge and initial beliefs. Undeniably,
really affect their initial conceptions about learning aealchers™ beliefs about teaching and learning play an
instruction arsson, 1986; Koballa et al., 2000). Seamportant role in affecting theature of teachers’
Marschall and Otd/ilborn (1994) stated that teachententions in the classroom and in influencing their
education doesn't seem to be effective in changngfessional work, like lesson planning, assessment, and
central dispositions and characteristics of the personaliya | uat i on. These beliefs ha
of prospective teachers: decision making during classroom interaction with
students (Nespor, 198Fajares, 1992).

O0Teachi ng crafs wita socmlo ana | . . . .
political consequences. However, developing the Obviously, ther~e exists a ne_ed to identify s_tudent
eachersdé initial beliefs an

necessary dispositions or characteristics, like thom%ke these beliefs explicit. Veal and Hill (2004)

above (means wish to offer service to students) ISUggested that science teacher education development

in the short period of time available in teache . AR
. : o ad been influenced by sl about teachers™ beliefs
preparation programs, not pbts Individuals nd their knowl edge base. Th

must come to teacher preparation programs wit i d their k | I ¢
those dispositions and eée¥§aap a getlre polwgqgg (btaé?e.’ ge_petrﬁe_y agexr*)
teacher” education” and ~“form ‘the "basis teacher
Teachers often are guided by past events that createssional development. From a constructivistic point
intuitive screens through which new information aé view, more earch is needed related to student
filtered and transformed, and teadhersb e |l i eftseaphedisdt bel i ef s about teac
their teaching behaviour to a certain extent (Goodmauriculum structure, about the objectives of science
1988). Wubbels (1992) also stated that beliefseducation, and about the implications of the learning

preconceptions that student teachers bring to hewnvi r on men't on childrends | e

university teacher education programs are strofglglso needed for designing courses that can effectively

affected by their earlier expades as learners, andthgtu pport changes in student t

this is more the case when the presence of thése gpecence teaching (Koballa et al., 2000).

experiences is not consciously realized. There is, however, limited research concerning
Although knowledge and research evidence altow ac her s 6 bel i efs about scCi

students’ learning and alternative conceptions in scieoasidered very helpful for guiding new research efforts.

is extensive, and almost unasusly agreed upon, therd= o r exampl e, several studi e

is much | ess knowledge hbhélbuef $ hanodvayebaiedcaspeatshe

beliefs and knowledge affect the way they teach sci@riekhouse, 1990; Brookhard & Freeman, 1992;
Nespor (1987) and Paj ar @zerniak, LuInPe? & Hasel, 499% Gheundi&0R); t e a c h €
beliefs are a neglected field in science educationghran, Berry, & Mulhall, 2006; Nilsson, 2006). Some
research.ibchler (1999) acknowledged that there is tesearchers also evaluated the relationship between
littl e research evi denc studenbteachers Gamissiom belgefs iarel nattitadest e a ¢ h
beliefs and knowledge concerning their perceived rae] their actual teaching performances (Shechtman &
science teaching objectives, and their influence Guufried, 1993; Ackley & Arwood, 299

studentsd | earning.
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From this perspective, the present study attempted t er r el at ed areas of t
to develop a new qualitative approach to evaluatel¢aeners and learning, beliefs about teaching, belie
beliefs that science student teachers bring with therabasit the subject matter, beliefs about learnilegdb,
they enter a university science teacher educationd bel i ef s about oneds s
program. The approach was inspirechbycentral ideat he ter m 6bel i efsd seems
of the DrawaSciencdeacheiTest Checklist by cases:

B e e 53¢ aThey [the beliefs) tr
themselves in a typical classroom situation. In thewn.der alias name’?sattltuqles, values, Judg'ments,
German science teacher training systeere fbre axioms,  opinions, ideology perceptions,
different groups of freshman student teachers relatin gonceptions, ponge_ptual system, preconceptions,
to Primary Science and the different secondary scieng%le'SpOS'tlons’ |_mpI|_C|t theories, explicit theorles_,
subjects (Biology, Chemistry and Physicie tool person_al theories, internal _mental processes, action
v : = . strategies, rules of practice, practice principles,
also attempted to pinpoint differences (if any) in the erspectives WH (Pajar.
beliefs of student teachersrir the different science P P ' J
teaching domains on teaching their respective schodfor the purpose of the present study, the term
science subject. Special emphasis was placed dnblg | i ef sd6 refers to all r
gaining knowledge about science student teachars’ student teachers hold (consciously and
beliefs before they had had any lessons in tlusiconsciously) in their minds that influence, to a certair
university teacher trainipgogram and 2) comparingextent, their (potential) behaviour ashees of science.
groups of student teachers from different programsTdfis perspective is aligned with Tobin, Tippins, and
study (secondary Biology, Chemistry, Physics @mll | ar dds (1994) ideas,
Primary Science) with the same regional and educat@ilehowledge that is personally viable, in the sense th:

background. it enables a person to me
this perspetive, all beliefs are personal constructs

Theoretical framework influenced by experience, knowledge, and societ:
backgrounds. Every science teacher has his or her ow

Several studi es |1 eff esrdbeligfssabolt tteachinghardrlearning tha influence thei
theoretical framework for investigating how (and witgaching strategies and behaviour (Hewson & Kerby
teachers behave the way they do (Pajares, 1992)191@3 ) . Similarly, science
concept of Obeliefs6 i s thairltsaching Isehadiouaand andecstamdimg in ewert

education research to describe ideas that may lealefo of their prservice teacher education. Fischler
decisions why teacheesach, act, and organise the{t999) furthermore stated that student teachers hav
teaching behaviours the way they do (Beck & Lumiped beliefs about teaching and legrthat guide their
1996). Bandura (1986) stated that beliefs are considesgthing behaviour and prevent them from following
to be the best indicators of why a person behawgher alternate pathways.

handles information, and makes decisions in a certaifri schl er (1999) eval uat
way. Koballaet al. (2000) concluded that belietseliefs in Germany in terms of thinking about their own
influence the kind of interactions between teachers Rhglsics classes at school. They usually describsd
pupils, and suggested that teachers’ beliefs adoutinant teacher, very passive pupils, and ba
teaching and learning always include aspects of betiefaories of Physics. He argued that the beliefs studel

exclusive to their discipline or subject. teachers have are always linked with their experiences
Calderheadl1096) also accepted the importance pdipils in school (Fischler, 1999). Veal and Hill (2004
teachersod beliefs and tafso suggested thatl expefieanethendassedme area

much more important than any information given to

! Secondary science in Germany is taughtsaparate student tea_chersf by trad_ltlongl methOds' L

school subjects (Chemistry, Biology, and Physics). The From this point of view, it is less astonishing that
teacher training programs for the three secondary schd¥t only practicing teachers but also student teacher
science subjects are independent, -frear university often have problems with teachingaiconstructivistic
programs, which partially overlap with other sciencavay (Hewson & Hewson, 1988), or that science studer
programs. From the beginmn student teachers attendteachers conceptualise teaching as a widespre:
programs oriented towards becoming a teacher sfpect r um of O0knowl edge t
secondary Physics, Biology or Chemistry, or a Primaiy n under standing, &8 and | e

Science teacher (gradestl) . The term 6sdygderntm ptte a cthee rirs ftarrks® of Lsting
this sense is used for those students attending a univergith d er st andi ng, 8 and 6dan

scierce teacher training program. Almost none of them haiqaggerty, & Linder, 1990). Annerstedt and Sundqvis
had any other university studies before this.
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(as cited in Marton & Booth, 1997) concluded thatthea udent s activities in the
more advanced the level of education of Physics tealobtter understand the drawing. For evaly&ASTF
educators, Physiteachers, and science student teach@&r§g homas et al. (2000) began with a listing of teacher
is, the more they focus on the content rather thanamd studedcentred attributes, and agreed on three
the learners. Koballa et al. (2000) also describections (teacher, students, and environment). For each
Chemistry student t e a c latiribuge @f thb thiled sedtions, these weareespores af L c t i
rather than constructive. Furthermore, they stated #wadl O representing the g®ace or absence of an
bdiefs of teaching and learning Chemistry held dtyribute. Total scores range from 0 to 13, whereby the
German university student teachers are similar to tHoger the score, the more studestred the teaching
held by Chemistry students who do not intend s@uation is considered. Scores betwéénirdlicate a
become teachers. fairly studerdfcentred teaching, scores between 7 and 13

The situation for Primary Scierstadentteachers a fairly eacheadcentred teaching approach, while for
seems to be different, althougterth is nearly no scores 5 or 6 no decision can be made (Thomas et al.,
evidence available about a direct comparison of prin2&g1).
and secondary Science teachers beliefs coming fromAs in DASTFC (Thomas et al., 2000), we asked the
similar educational background. Skamp and Muglleer t i ci pants the question 06H
(2001) concluded that Primary Science student teacheesa c her 28 Thi s qui@eurdasem f or c ¢
at the beginning of thieiiniversity education programstudent teacher, to be deeply involved in the situation of
held beliefs that they would involve their studentstéaching and draw an image of himself/herself as a
handso n activities, al t heachay m a classrapoh situdtiendWebea and Mitckell,
participation was directly guided by textbogk996) considered an image as:
approaches. After two years, they expressed beliefs
indicating that good Imary Science teachers should
involve their students in harmos activities, where
students are encouraged to explore materials and te
new ideas. On the other hand, Meyer, Tabachnick
Hewson, Lemberger, and Park (1999) stated thaWilson and Wilson (1979) stated that imaaeng
Primary Science studdefaichers at the beginning ofs an important characteristic of human sevaséng.
their program held beliefs of learning indicating that theages are made order to make sense of experiences
learners™ role was considered to be receptiveano communicate that sense to others. These images (in
knowledge presented by several sources. Evidence fnamstudy drawings that science student teacher had to
their study demonstrated that student teachers nradé&e) are considered to be an important package of
progress towds the goals of the program thanformation that can be read and decoded. Drawings
depended on their conceptions of knowledge, Sciensedly provide an insight into human sénsaking
and learning. In another study with secondary Bioltlggt is not easily discernible with written or narrative
student teachers, Lemberger, Hewson, and Park (1@3®. With drawings, one can express things that, in
concluded that Biology student teachers had positisishe cases, are not possible, or deviate from written or
ideas bknowledge and science that influenced themot@l descriptions. Drawings and pictunes reelpful
have an understanding of teaching as a knowlaedgiEuments to evaluate teaching identities that are often
transfer. unseen, influenced through past and present

These studies came from different countriesereotypes, and, in some cases, opposite to teacher
cultures, and educational systems. The overall evidigiecgity and practice (Weber & Mitchell, 1996). It is,
tends to indicate that secondary Science tdemihees however, useful to state that pinesent approach is just
are more conterstructurefocused, teacheentredand a 0 snapshot met hodd f or i den
less contructivistic in comparison with teachers apecific aspects of the learning environment.
student teachers from Primary Science, but there are no
data comparing student teachers with the same regiQhdSTION, SAMPLE AND METHOD
and educational backgrdun

The present study was inspired by the central idea ofhe objective of the present study was to develop a
t he &Scieacfeacheifest Check|l t90d ((DASTIMVvesti gate itfs eshman
C) by Thomas, Pedersen, and Finson (2001). @heut science teaching and learning prior to the start of
central idea of DASTT used here is to ask teachers their tertiantevel teacher training program. The study
draw themselves and their students durigpiaal was also designed to compare student teachers with the
science teaching situation. DASTITis furthermore same regional and educational background, who were
accompanied by two questions, which ask #igdying to become scienceheas in different science
respondents to describe both the teacherds and th

dan idea or mentalnreprese
with a visual or physical flavour, an experiential

n}eaning, a context or history, with a metaphorical,
aener ative potential.o6 (p.
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domains (secondary Chemistry, Physics and Biology erp er i ment s, B otdst odetnhtes

Primary Science). 6objective is to | earn a
The main questions to be addressed by the tbo$ rich source of information, data were cyclically
were: refined and grouped step by step into smaller nsimber

Which beliefs do science student teachers have abboategories. These codes were finally grouped togeth
science teaching and learning at the beginnthgiof when they coved closely related aspects (e. g., learning
university science teacher education program? about content is a central objective, but this objective i

Are there any differences in freshman studdhistrated by different contents), or when there were
teachers’ beliefs concerning science teaching edemhents that were considered to be causes of othe
learning of student teachers from Biology, Chemiglgments (e. g., students sitting in rotsthe teacher
and Physics (for secondary education) and Priniarfyont of the class indicates a teastwtred style of
Sciee respectively? teaching, using the overhead projector as an indicatc

The chosen approach was imagking based onf or consi dering teaching
student teachersd dr awimntgssdeanst sdéds ori hde dbmoast
attempt to collect more information, we added of transferrig knowledge to students). Each step was
open questions relating to the teaching objeaids communicatively validated within the research groug
the approach towards the teachifgagon that student and referred back to the original data. Finally, three
teachers presented in their drawings. categories rel ated t o

Data was collected from 104 freshman scie@e gani zati onad, 6Bel i efs
student teachers (11 Physics, 41 Chemistry, 34 BidoByp i sti emdbd | oBel i ef s 0 wer e
and 18 Primary Science student teachers) at eflompassing almost all the codes.

University of Bremen, during the first two week In the present study, the core category from selectivi
their university science teacher training programcading (including the three categories from axial coding
2004. They were asked to draw themselves in a typiaal a spectrum ranging between student/liferacy
situation while teaching their subject at school, andeatred beliefs and atsher/contenstructurécentred

answer four open g u e s tbeliefs1 $his core taedoly nag alsa be seeh asdhe Ha
activities, students™ activities, teaching objectivesbetween a more traditional understanding of scienc
and the approach towards the teaching situation in ttesiching and a modern understanding aligned witt
drawings. learning theory and research evidence. The tradition:

The change towards a qualitative approach andviev is chracterized by a transmissioiented
addition of more opeanded questions made the use ahderstanding of learning, strongly orientated toward:
the suggested checklist method of DAET{Thomas learning science facts and science content structure, a
et al., 2001)nappropriate. Therefore, we decided tess orientated towards probispiving and
evaluate the totality of the data using Grounded Themynpetencies to function as an informed citizen within
(Glaser & Strauss, 1967; Strauss & Corbin, 198@®. ramework of a scientechnologysociety. The
Grounded Theory (GT) consists of three essential stepsdern view represents ideas from constructivism, i
open, axial and selective coding. With open coding,afiented towards developing scientific literacy for all,
material is read andnead, and all relevant informatiomnd puts emphasis on higheder cognitive skills
about the field of interest is identified and initia(Markic, Valanides & Eilks, 2006). For the perpbs
coded. In axial coding, open codes are comparedetming and developing these categories, each of th
each other, via a combination of inductive atidee (Beliefs of Classroom Organization, Beliefs of
deductive thinking. The open codes aem throuped Teaching Objectives, and Epistemological Beliefs) wa
together when they cover closely related aspects, saisagned to the core category and was evaluated acros
few more inclusive categories are formed. Selectivge of values fron2 to +2. These numbers were
coding means the final process of selecting only symbols for the description of each category along
core category, relating it to the categories from aaidinary but nonlinear scales. The scales anc
coding, validating theselationships, and refining andlescriptions are presented in Table 1.
developing the categories from axial coding further withThe three scales were used for the final coding of th
respect to the core category. data by two independent raters, who believédhina

Following GT practice, all information from théhree categories sufficiently represented the data. Thre
drawings and written staddad weeraec huesresdd troe srpeopn sees
operdcoded, providing informationlaged to teaching classroom organization, beliefs of teaching objectives
methodology, content, teaching objectives, textaadl epistemological beliefs. The categories wer
approaches, media, etc. More than 300 different cadégrated in the sense of Ghreement in coding the
were given to descr i be arnswes betlvaen the twosratershwaséaigh (abdve &0%
standing i n front of twhile, in casea of disagreemirs, tcanskeesastwas react
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Table 1 Description of the Codes from Selective Coding

Beliefs of
Organization

Classroom -2 Strongly teachérentred: The teacher is in the centre of any ac

domi nat es activity:; i s |l ect

-1

Rather teachécentred: The teacher is in the centre of the activity
interacts with the students; (s)he requires short answers from s
but dominates and directs every activity in the classroom

Nei t her € -andstudedenteed dctevities are inldizce, the
teacher shifts from teachter studendcentred teaching.

Rather studedtentred: Students™ activities are the core, but stu
activities are initiated and controlled by the teacher.

Strongly studedtentred: Students™ activities the core; students are
least partially able to choose and control their activities.

Beliefs  of
Objectives

Teaching -2

Exclusively contersttructure focused: Learning of facts and abou
inherent structure of science content is the centralivdject

Rather conterdtructure focused: Learning of facts and about the int
structure of science content is in the foreground; but some
cognitive objectives are targeted

Neither é nor : Learni ng -oodgnitive
objectives is in balance; or motivational objectives are the core.

Rather scientific literacy oriented: Learning of competencies, p
solving or thinking in relevant contexts and other affective out

are important. _ _ .
Strongly scientific lit@cy oriented: Learning of competencies, pro

solving or thinking in relevant contexts and other affective out
are the main focus of teaching.

Epistemological Beliefs

2

Learning is receptive: Learning is passive anddiozeted, learning
dissemination of information

Overddirected learning with stud@amttive phases: Learning follow:
storyboard written by the teacher; conducted by the studen
organized and directed by the teacher.

Overddirected learning with elements of starctivism: Learning
directed by t he teacher t

preconceptions or problesolving are used, but the learning pro
Rather constructive learning: Learning is an autonomous adideségd

adivity, but is initiated and partially directed by the teacher.

Strongly constructive learning: Learning is an autonomous &n
directed activity, starting from students” ideas and initiatives.

after discussion using

(Swanborn, 1996).

RESULTS AND DISCUSSION

isubjective agreementbeliefs in the three categories. The group of Chemistry

student teachers showed an evenly distributed picture
along the three categories. But, there were more than
50% of the Chemistry studenadbers who were rated

witddai®d the category

OEpi st

Table 2 shows the proportionf szience student means that they understand learning as primariy over
teachers in each of the identified categories diected with studedrctive phases. Learning for them
secondary Physics, Chemistry and Biology and Prirfudiyws a storyboard written by the teacher; conducted
by the stdents, but organized and directed by the

The results in Table 2 indicate that the respectve ac her (see Table 1).
groups of science student teachers held a wide ranggoofp was the smallest (only 11 students), but they also
beliefs regardinglassroom Organization, Teachingxhibited different beliefs about themselves as teachers,
Objectives, and Epistemological Beliefs. Thus, thetl#dr teaching objectives, and their conceptioi
Biology student teachers expressed a diversity of bééiefaing. For classroom organization, both tehcher
about themselves as teachers, their teaching objectigagied and studéuentred approaches for Physics
student sd wry studentfteache?saappsaired 1@ be inG@ batante. s t
teachers exhibited extreme differences in their expressed

Science.

and

114

t heli

r
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Table 2.0Overview of the Results

Physics Chemistry Biology Prim. Sci.
Number of student teachers 11 41 34 18
Beliefs of Classroom Organization
-2 4(36.4%) 9(21.9 %) 6 (17.6 %) 1 (5.6 %)
-1 2(18.2%) 9(21.9%) 11 (32.4%) 2 (11.1 %)
0 0 (0.0%) 5(12.2 %) 1(2.9 %) 1 (5.6 %)
1 3(27.3%) 14(34.1%) 10 (29.4 %) 7 (38.9 %)
2 2 (18.2 %) 4 (9.8 %) 6 (17.6 %) 6 (33.3 %)
not coded 0 (0.0%) 0 (0.0% 0 (0.0%) 1 (5.6 %)
Beliefs of Teaching Objectives
-2 4(36.4%) 6 (14.6 %) 8 (23.5 %) 1 (5.6 %)
-1 3(27.3 %) 2 (4.9 %) 5 (15 %) 0 (0.0%)
0 0 (0.0%) 19 (46.3 %) 9 (26.5 %) 3 (16. 7 %)
1 2(18.2%) 10(24.4%) 4(11.8%) 7 (38.9 %)
2 0 (0.0%) 3(7.3 %) 7 (20.6%) 5 (27.8 %)
not coded 2 (18.2 %) 1 (2.4 %) 1(2.9 %) 2 (11.1 %)
Epistemological Beliefs
-2 3(27.3%) 7(17.1 %) 8 (23.5 %) 1 (5.6 %)
-1 4(36.4%) 21(51.2%) 8(23.5%) 2 (11.1 %)
0 1(9.1%) 8 (19.5 %) 4 (11.8 %) 5 (27.8 %)
1 3 (27.2 %) 3 (7.3 %) 9 (26.5 %) 4 (22.2 %)
2 0 (0.0%) 2 (4.9 %) 5 (14.7 %) 5 (27.8 %)
not coded 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (5.6 %)

Numbers and percentages of the student teachers in the respective categories. The categories refer tc

The drawings and the answers of the Primaiggram, each of the student teachers was located with
Science student teachers indicated that this groupavitree dimensional spat®e represented the three
quite different from the other groups. They held rathemdes representing the three categories from axi
more studedcentred beliefs about classroorooding and for each student into the same diagram an
organization, only one of them emphasized céntegbt 3Ddpictorial representations. The axes in these
oriented objectives, and they mainly supportegresentations correspond to the categories from axi
constructivistic learning. coding and repsee n t the student

Two extreme views on a classrositnation are classroom organisation, beliefs of teaching objective:
shown in Figure 1. and epistemological beliefs, respectively. If a student h:

Another important interpretation of the data relatesnilar classifications in each of the three categorie:
to the various combinations of the data representedh®n she/he appears along or near the dibfoma
the three categories form axial coding (Beliefs (€2, +2, +2) to {2,2-2) in the diagrams of Figure 2. As
Classroom  Organisation, Beliefs of Tegchiih is shown in Figure 2, all the diagrams have a higl
Objectives, and Egiemological Beliefs respectivelyroportion of the code combinations from student
Table 3 gives the frequency of the differet#achers near the diagonal in thér8presentations. It
combinations concerning the different groups odn be interpreted that thereccategory which was
student teachers. imposed over the three separate dimensions make

An interesting question within the development sénse in theeans oGT.
the tool relates to whether the imposed core categoryoming from this proof of our coeoategory
from selective coding allowed for independent answastection, each student teacher could now be rated t
within the three categories. In other words, the quessee whether (s)he had more traditional or more moder
was whether the core category was-sefeitted, beliefsabout science teaching and learning. The close
meaning that the three categories were interdepententating for a student teacher is to the lower, front, left
on each other. Because of the qualitativeatba of corner of the diagram, the more (s)he has traditiona
the data and the evaluation procedure, this was not dimtiefs about teaching. The opposite is the case for th
via statistical methods. Instead, we chose a vigpgkr, rear, right corner of thagram.
approach. By connecting all three test dimensions in a
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Table 3.Overview about the Frequency of Combinations from the Three Categories from Axial Coding anc
Different Groups of Student Teachers

Code 6 Combination Physics Chemistry Biology Primary Science

(-2/-2/-2) 3 (27,3%) 4 (9,8%) 2 (5,9%)

(-2/-2/-1) 2 (59%)

(-2/-1/-2) 2 (5,9%)

(-2/-1/0) 1(9,1%)

(-2/0/ -2) 3 (7,3%) 1 (6,3%)
(-2/1/ -1) 1 (2,4%)

(-2/1/0) 1(2,4%)
(-1/-2/-2) 3 (8,8%)
(-1/-2/-1) 1 (2,4%) 1 (6,3%)
(-1/-1/-1) 2 (18,2%) 1 (2,4%) 2 (5,9%)

(-1/0/ -1) 4 (9,8%) 2 (5,9%)

(-1/0/0) 3 (7,3%) 1 (2,9%)

(-1/0/2) 1 (2,9%)

(-1/1/0) 1 (2,9%)

(-1/2/ -1) 1 (2,9%)

(0/-2/1) 1 (2,9%)

(0/0/-1) 1 (2,4%)

(0/0/0) 3 (7,3%)

(0/1/-1) 1 (2,4%)

(0/1/0) 1 (6,3%)
(1/-2/-1) 1 (2,4%)

(2/-1/-1) 2 (18,2%) 1(2,9%

(1/0/-1) 6 (14,6%)

(1/0/0) 2 (5,9%) 1 (6,3%)
(1/0/1) 4 (11,8%)

(2/1/-1) 3 (7,3%) 1 (6,3%)
(1/2/0) 1 (2,4%) 2 (12,5%)
(1/1/1) 1(9,1%) 2 (4,9%) 3 (8,8%) 2 (12,5%)
(2/2/-1) 1 (2,4%)

(2/2/1) 1 (6,3%)
(2/-2/1) 1(9,1%)

(2/-1/-1) 1 (2,4%)

(2/0/2) 1 (6,3%)
(2/1/1) 1(9,1%) 1 (6,3%)
(2/1/2) 1 (2,4%)

(2/2/1) 1 (2,4%) 1(2,9%)

(2/2/2) 1 (2,4%) 5 (14,7%) 4 (25,0%)

Numbers and percentages of the student teachers in the respective categabiesl Tin¢hessegoeeseefer
Classroom Organisation, Teaching Objectives, and Epistemological Beliefs

Most of the Primary Science student teachers wemeesponding toPhysics and Chemistry student
located in the upper, right, back part of the diagrdeachers had code combinations in the lower, left and
That means Primary Student teachers had combinafi@mgal part of the diagram, indicating that there were
of positive classifications in the three categonmesre student teachers having combinations of negative
indicating a  student/literaimentred teaching values in the three categories from axial coding which
approaches and beliefs. The data from the Biologjicde teacher/contergtructurécentred beliefs. The
student teachers appeared more widely distributed irddta from the Chemistry student teachers was more
respective 38representation. Nevertheless, the growpdely distributed and also indicate a high portion of
of Biology student teachers included stutksathes students in the middle of the diagram and only few of
who had more combinations ofsgove values and werehem in the upper, right, back part of therdiag The
located in the upper, right, back part of the respectiata from the Physics student teachers appeared almost
3D - diagram. identical to those from the Chemistry student teachers,

Contrary to this, Chemistry and Physics studént due to the smaller number of cases (only 11 Physics
teachers appeared to favour more teacher/ centemtident teachers) should be interpreted cautiously.
structurécentred approaches. Both -8&agrams
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Beliefdyaut Science Teachibgaanihg

7THDEFKHU-V DFWLYLWLHYV 7THDFKHU-V DFWLYLWLHYV
| explain our univee to the students with beauti | took the students to an ecologically endange
new media, and support everything with the t interesting place. Before that, we talked about wt

old blackboard. do. | was available fouceg st i ons. Asi
more in the background and observe and supervi:
students.

BWXGHOWY:- DEWLYLWLHYV 6WXGHQWY:- DFWLYLWLHYV
Students should coll ec!

Students write _down the lnformatlon. fr_om e. g., soil and water. Later on, the samples shot
blackboard and listen carefully to my briefings. analysed (nitrite, nitratexygen, etc.). From the
results, understanding of the damage caused 1
environment and protection of the environment sh
be constructed. Aside from this, it should
recognised how typical models of flora and fauna,
at a lake, are applta, whether there are inte
ecosystems. Finally, the students should prep
presentation.

Objectives of the drawn situation:

Awareness of protecting of the environment

problems with fertilisers, clearcutting, and pesti

will be raised. The a@ge caused to nature should
recognised. Skills in analysing samples, writing a |
and reasoning should be developed/trained.

Approach towards the drawn situation: Approach towards the drawn situation:

First lesson in grade 11 In advance, ecological models of the forest/lake
discussed on a general leVke students were ask
to devise an open project (e. g., how to take \
samples), and to develop a plan for the project \
The students were asked to present the plan t
instructor and later to improve the plan with help f
the instructor.

Figure 1.Two Examples from the Sample. The Picture in the Left Side wa@2Ratedi n Al | Ca

whereas he Picture in the Right Side was Ra

Obijectives of the drawn sitiost
Comprehending laws of physics.

Overall, Figure 2 indicatéhat a high proportion of
both Primary Science and Biology trainees seenC@NCLUSIONS AND IMPLICATIONS
favour a morer-less studedéitentred approach with
ideas stemming from constructivistic learning andThe present study indicates that the tool developec
orientation towards scientific literacy objectiveésid inspired by the central idea of DAZI T(as
whereas Chemistry andyBies student teachers seefescribed above) and the use of QTef@luating the
to favour more teacher/contestructure dcentred totality of the data provided an interesting approach for
approaches. identifying differences among different groups of
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