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Ninety years ago the famous Gottinger mathematician Felix Klein
started to create a series of books presenting elementary mathematics
from a higher viewpoint (Klein 1908). In his preface he mentioned the

later on often quoted two discontinuities®. Although the mathematical
highschool students have

curricula for university students as well as for
e those days, there are hints that the mentioned

changed much sinc
discontinuities are still existing, in particular on the level of mathema-
tical beliefs.
Purpose of the study
and describe changes in the

The aim of the study was to identify
attitude spectra of teacher students within their first year at university in

order to answer the question: Is there a real discontinuity? What are the
influencing parameters of such a discontinuity. In 2 separate study a

series of interviews were conducted with prospective teachers having
he first author will report

left university and entering school on which t

elsewhere. Here, seven students were interviewed within their first four

weeks at university. Individual interviews were again arranged with the
ter. Then we com-

same group at the beginning of their second semes
balized in

ared the 'measured’ beliefs that evolved then with those ver
e teacher freshmen has been

the first interview. This topic of prospectiv
focused by few authors (see Reichel 1991, 1992a, 1992b, Doig 1994,
Malone 1996, Sander 1996 and others) during the last years.

e
4 #Der junge Student sieht sich am Beginn seines S
ihn in keinem Punkte mehr an Dinge erinnern, mi
beschiftigt hat; natiirlich vergiBter daher alle diese Sachen rasch uru
er aber nach Absolvierung des Studiums ins Lehramt iiber,
diese herkommliche Elementarmathematik schulmaBig
gabe kaum selbstindig mit seiner Hochschulmathemati
kann, so wird er in den meisten Falle
tradition aufnehmen und das Hochschulstudium ble
minder angenehme Erinnerung, die auf seinen Unterrich

doppelte Kontinuitit...”
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tudiums vor Probleme gestellt, die
it denen er sich auf der Schule
d griindlich. Tritt
so soll er plotzlich eben
unterrichten; da er diese Auf-
k in Zusammenhang bringen
n recht bald die althergebrachte Unterrichts-
ibt ihm nur eine mehr oder
t keinen EinfluB hat. Diese
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Theoretical framework
Since there i
. . e compoun f , S
experi p of a perso
g - éjitsetggi;lé ;ml;hlcrt kr}owledge (and feelings) conclzrr'lin;;1 Iijtiilgech.v €
e egf earning (see Pehkonen & Torner 1996). In thismam:S
oMy e sfafxs a'ttltudes constituting itselves throu h at ] three
e (.aall'lr:i affective one, a behavioral one and a cog%xitive ziset félree
by different wa}’rsai? f:;i‘?qverlme, t}l’\le belief as an attitude) is mealsuizg
" lng- n other d =
three- _ 2 words, we are in f
tudes g;’rgpoglf;tse?}?proag? éRosenberg & Hovland 1966?‘;2;;1;2:?6
_ 4 specified in m ; ks
aff[?ﬁtlon, and behaviour (conation) ore detail - system of cognition,
e cogniti '
o genelc.)agln;t;v; fcoon‘tpo_nent can be marked as subjective knowledge
i i th’is - lin‘ljatlon of a person about an object. It is im ortg tor,
owledge does not have to be pro AR HOPOTANE
manner. proven valid in an objective
The affective com :
ponent of a belief aff z
to : : ects the emot ; 3
cox?ge(c):t)] th- Ft refers to t.he idea that a certain feeling grlé)r?lalt.l'EIHtlonshlp
el beh Wl'th that social object an attitude is directed at otional state i
action is readiness or tendency (obabilin) toset which is relevant to
: ncy (probabili . .
class ty) to act in a cert
o ool o e, P T8 oL chjens sl e e
L , a person is only re L g 3
for the action to be carried out (cp. Sﬁll\zoldacliyf:;’)é?d’ S

Methodology
The study is based on i
two series of videot i i
- : aped int i
takei Spiig ;::i;he?a:lfs teacher students, the ffrst of xsgéﬁvzfrc‘e?c;l; lﬁhe
: I e first four weeks of winter seme v
! ste
Egei'g(l:(;g serlfes was recorded in April 96. The mte;\.?iiwirsg ?\’/(ti]: . l?leiond
o1 Choso; c}>3 Gerl;’:trd-Mercator-University of Duisburg. Theeshilgl E:t
e e y random. We asked an assistant to name seven stud s
When%\r . fkmam co?lises (Calculus I) of the first semester S
ing out the interviews we h i :
o : ( e have being lead to
: g/r " :tacllililse)shonr}mres that Sander (1995) has introdguced (seeang:le . exlfient
, partly and independently used by Reichel esse 1996

Daota Cpllection and Analysis
inte:\fiﬁr:stigatmn covers two sets of interviews. The questions in th
i 198;?V8r8d different topics given by the categories of I:E.i'1 o
e ,(g;ﬂ;’mel{ c(ia) the student’s conception of the naturge(i;
g student’s model for t i i
P 1 eaching mathem
ent’s model for learning mathematics and (dg) a studenatzcger(\fa)r ?
a
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Pl“l( lpe“ eau 1011. (o] se O, [8) a p

dlIIleIlSIOIlS. DLIIlIlg bOth lllter Views t]:le StleEIltS were asked tO IaIlk
are as t e natUIe OE IIlathenlat](S, 1ls

tEﬁChlIlg aIld learnlllg pIOCESS. Ilie hlghest rallk was aSSIgIled t() th.e

ra be 1.
Ilatur al IluIILbEI 15 the 10 W eSt rank to num| I
EaCh ltEI[L was re Ieseilled I’ a I W C t()

i student’s
define some ranking of these cards by ordu(aingg them. The
comments throughout this process were recoraec.

1
1 Teacher Students Leve
Teachgzgsg::;sl reve Secondary II

Ms. K | Ms. M || Mr. S Ms. A Ivis.SC N;SSE N;ré.L
: 1S 1.5. 1.8. S. S. i
ol ae | 25 | 2s | 2s | 2s | 2s
T; 11115 14
tivation a/vp 1117 115]15§15 7 1114| 10§15 115 :112 = AT
e 0l11}12
i 14 | 144131 9 ||14] 15 1
mprehension c/vp T PR
;0 picating of o/p |10 |12]12{ 12} 9 g |l 7|12]14]1
u
: 413
- a/vp 15 (1501 11]10)113 (| 11 ol 21(4|12]14 -112
mkr? ledge o/p |13 [11] 7 |14}11 14[12(13}9 183 162 .
ow
od memory b/p| 4 [10] 8 1117 )13 13| 8 113 e e
- ctivity /vpl 5 [13§14]13)18 | 6 4817 HS fe e
a
- f a/vp 9 [ 910 703 112{15|13)7 |11
sense 0
achievement R EE
competence c/vpf12 |8 81410 8 151 2 8 T
creativity o/vpll 7 |41 3|84 ; . T
imagination c/vp| 8 | 3] 4 6|5 S R ETIMEE .
dull rote learning b/nf} 3 |1 E; i 2 S BRBRBE e
i 818
emotions a/p ST
learning by heart b/mll1 595114 1 194 e AP ST
f a/nf 2 |2f1}2]12 10| 4
ear

decided to link these items with prima.rly thg cog;\flt};rizi écf:g,
Further'we ) or the behavioral (conative) {(b) dimension R
o a'ffecm{eh(athe affective component, whigh has twotoumes iem o
Starting wit sitive, negative), we differentiate the ou s:to_Ve T
BXPECfathn}il(POimo the degrees: very positive (vp), p1051 1a rl‘imaﬂy
Othe]ic':;zr(lfm) ﬁote that only duplicating of proofs involves a p
Ir';r(:'clgt;el:matics—related dimension.
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The results

We now take a closer, however limited view on each student in order

to observe some mechanisms of their changes in attitudes towards the
subjects within the first semester.

Mrs. K. Sec. 1. She visited Hauptschule till grade 10. Her childhood
was not pleasant which seemed to influence her career at school. She
likes mathematics, but does not love mathematics. Her favorite subject
would have been architecture. Not only the importance of motivation
decreased, but also creativity, competence, phantasy, and knowledge.
She seems to have the opinion that own activity, sense of achievement,
good memory as well as dull rote learning are decisive factors.

Mrs. M. Sec. 1. At school she was a very talented student in math-
ematics courses. Mathematics was a favorite subject of her, however
dominated by the plan to become a teacher. Although she is very
successful at university, she is not in favor of the kind one is learning

mathematics at university. Since she was the best in her class, sense of
achievement is no longer as important as it was. Instead of that she is
favouring the factors: knowledge, creativitiy and seems to have become
more demanding.

Mr. S, Sec. I. He visited Hauptschule till grade 10. His motivation to-
wards mathematics depended much on the teacher. His expectation for
the university studies was to get deeper insight in school mathematics.
In the first interview he is afraid that he will not be capable to reach the
exam. His attitude towards mathematics is neutral, on the other hand he
admires mathematics, Meanwhile he has left university, however, we
were lucky to get a second interview with him. He argued that the only
possibility to keep track was to learn by heart which demotivated him.
At school the teacher normaly would take care of each student and
explains the various topics as long till all the students have acquired the
theme. Thus, at university, he felt a need of being successful, however he
failed. To him the variables ‘creativity’ and ‘imagination’ are no longer

linked with mathematics, only the association with the variable ‘fear’
will remain.

Mrs. A. Secondary Level II. Realschule till grade 10. In Oberstufe she
only attended a basic course. Before entering university math was her
favorite subject. Her motivation towards mathematics depended much
on the teacher. She states a correlation between having success and
having fun in mathematics whereby success seems to be the primary
factors. There is a dramatic qualitative and quantative change in her
estimation of mathematics. She failed the written examinations. So there
is a drastic change in her estimations of the relevant variables, e.g.
learning by heart as well as fear are highly scored in the second
interview. Although she describes her experience as a shock and a horror
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trip with respect to affective factors, she decided to continue studying
mathematics. Mrs. A. is an significant example how changes in attitudes
leading in consequence to an affective self-destruction are caused by a
bundle of factors. So she is pleading for a continuous consultation
including psychological as well as mathematical aspects. Finally she
proposed a separation of the teacher education from the Diploma study.

Mis, C. Sec. II. Primarly she intended to become an ingenieur. She was
highly motivated towards mathematics. At school she had experienced
excelient math teachers. She successfully passed through both written
examinations of the first semester. Although she had no major diffi-
culties, she told that she had to work hard in the first semester. She
would never advise students to study mathematics in case they have
only attended basic cOUrses at school. Nevertheless she heavily critizes
the mode of learning and the quality of teaching. Only due to her unhurt
and positive image of mathematics which she acquired at school she was
able to ‘survive’ in the math courses at university and so she will
continue her study. She felta lack of positive stimuli for teacher students
towards the intended later profession. S0 she demands fundamental
changes for teacher education.

Mrs. E. Sec, 1L At school she passed through advanced courses of
mathematics. Her attitude towards mathematics was positive in general.
She compare mathematics with an adventure playground. There is a
slight, but significant change in her beliefs. She had failed the written
examinations. Never before she had thought that mathematics is as hard
as she experienced. Further, to her opinion, there are nearly no links to
the intended profession. 5o, che claims for drastic changes.

Mr. L. Sec. II. He attended only basic courses at a school. His positive
view towards mathematics was much influenced by teachers at school.
To study mathematics was dominated by the fact to become a teacher as
it is true for most of the teacher students. He successfully passed through
the written examinations. Nevertheless there were moments when he
asked himself whether he should quit his study of mathematics. He is
complaining heavily on the circumstances of his math education at uni-
versity. The university courses can be regarded as good counterexamples
how students should never be treated. This observations lead to sub-
stantial increase in fear.

Some conclusions
The diagram below represents the means of the ranking. It is note

suprising that variables with a very positive outcome score lower in the
second series. This applies in particular to the variable ‘motivation’
studying mathematics. Further, affective components with a positive
outcome score lower in the second interviews, however fear is in-
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creasing. Al - A
general% ODI)SZC;:;:?: ;;%(llln estimation of cognitive variables suffer losses i
own activity and sense 0% ;jhlinowledge, duplicating of proofs as wseel? zlan
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