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German philosophers emphasise, that human beings ahiesire for meaning in reality. It is
further elaborated that it is a specific human diesitum to provide the world with meaning
and sense so as to interpret it as being meaningfthis way, the world can be understood
by human beings. This attitude does not stop oeitsi@ssroom doors but meaning is also — if
not especially — sought inside the classroom whetesits deal with learning contents.

But what do we mean by meaning in mathematics edunca

In mathematics education, the term meaning is tsetiand for very different concepts. The
paper will describe two different studies concermeth the personal meanings students
construct when they are dealing with mathematiase @proach coming from a normative
perspective on mathematics education (based owdheof Vorhoelter 2007) focuses on the
orientation of mathematics education towards appbos and modelling as main goal of
mathematics education, which shall provide meamingtudents in mathematics education,
because they can see a reason for doing mathenisgiedviaald 2004). The other approach
(based on the work of Vollstedt 2007) takes a dptee perspective on meaning in
mathematics education using the comparison of tiferent learning cultures, namely in
Hong Kong and Germany in order to construct pastesh meaning existing in different
learning cultures.

Per sonal meaning vs. objective meaning

There is a big variety of notions on meaning in hmeatatics education; Kilpatrick et al.
(2005b) show this variety when they write:
Some students find it pointless to do their math@mdomework; some like to do trigonometry, or
enjoy discussions about mathematics in their a@sss; some students' families think that
mathematics is useless outside school; other stsider told that because of their weakness in
mathematics they cannot join the academic strealihth&se raise questions of meaning in
mathematics education. (Kilpatrick et al., 20050)p

One can see that there are very different kindsi@dning dealt with in this passage. On the
one hand, meaning is used in a rather personaé sdrthe student “relating to relevance and
personal significance (e.g., ‘What is the pointllié for me?’)” (Howson, 2005, p. 18). On
the other hand, meaning can also be used in arrathective way when describing “an
agreed, common meaning within a community” (Kilpakret al., 2005b, p. 9). It is important
to keep this distinction. Therefore, in this papgée termspersonal meaningnd objective
meaningare to be used to describe these different aspéatganing.

This difference between personal and objective imgacomes to the point when the
difference between philosophical and non-philoscghiinterpretations of meaning are
considered. Kilpatrick et al. state that “we magiml that an activity has meaning as part of
the curriculum, while students might feel that Hane activity is totally devoid of meaning”
(Kilpatrick et al., 2005a, p. 2). One can, howewaren go a step further by saying that
although a student might think that a certain dgtiis totally devoid of objective meaning,
she still sees a personal meaning in relation wighactivity. This personal meaning, then,
can be of different kinds. It may be the case shat might still work on the task so as to fulfil



her teacher’s or parents’ expectations, becausengjte after all seek her teacher’'s meaning,
because she wants to get good marks in the nesd teat, etc.

Within the debate on meaning in mathematics educatie distinction between personal
meaning and objective meaning is emphasised, Iher aspects are important as well. The
two already mentioned ongoing empirical studies/byhoelter (2007) and Vollstedt (2007)
describe the following thesis as basis for thecattframework necessary for them in order to
clarify this difficult construct meaning. The finsisue for meaning is that personal meaning is
subjectiveand individual. This means that every person has to constructohdris own
meaning with respect to a certain object. Themoigiven objective meaning which just has
to be applied; meaning cannot just be endowed.,Alsadhe construction of meaning is not
collective but individual, different students sitii in the same lesson can also construct
different meanings. However, offerings of meaniag be assimilated. They may be provided
in a lesson e.g. in the shape of modelling tasksrgby the teacher, or by the context of the
learning task which for instance shows a relatiordaily life. But still — the individual is
involved in the process of constructing a meaniefpil® a certain personal meaning is
generated.
The construction of meaning is also context bo@uhtext hereby means on the one hand the
subject context as well as the situation in thesriaom. On the other hand, it also embraces
the personal context of the students.
Meanings can be reflected on but normally do neteh®. This means that the process of
meaning-making can in some parts be dominant isithation so that one is aware of what is
going on; the meaning enters consciousness. An-&p&erience’, for instance, is an example
of a meaning which is dominant and conscious inwbgy situation. On the other hand,
meaning does not have to be conscious but can m&raoted implicitly so that it is there
without being dominant in the situation. From a stomctivist perspective, Kilpatrick et al.
state that

the problem of construction of meaning itself i$ really tackled. This is an evasive problem: It is

difficult to know what each partner [i.e. studendaeacher] thinks; we can only hypothesise this

by interpreting what they do and s@ilpatrick et al., 2005c, p. 137)

Things and events have no implicit meaning. Thiplies that everyone has to construct his
or her own personal meaning so that it is posdifide students develop different kinds of
meaning concerning the same mathematical taskobtgm.

Although everyone has to construct his or her oweamng, the kind of meaning students
construct is not arbitrary. It depends on the loaed on offers of meaning given by teachers,
parents and society as well as, on the other handhe students' personal experiences,
abilities, dispositions, their wishes and intension

The kind of personal meaning students develop vaeating with a situation can differ from
the one they construct after dealing with the situa So the kind of personal meaning may
change.

To summarise the theoretical description of meaminmathematics educations depends on
concepts coming from mathematics education sucmabematical thinking style or their
mathematical beliefs, other influential variablascls as learning motivation come from
educational psychology and pedagogy is providirg gliding norms. So, the theoretical
framework developed by Vollstedt (2007) and Vorebl{2007) refers to these different
relational disciplines and make use of them.

Although the importance of meaning for learningnsll known (Krapp, 2003) hardly any
empirical studies exist on the students' persoredmmg in certain mathematical issues and
the conditions which can influence this processthia following two case-studies will be
highlighted, which try to clarify the fuzzy concept meaning and examine patterns of
meaning in mathematics education.



M ethodology

Both studies used the same approach: several slac48-16 olds were visited, either only in
Germany in the study of Vorhoelter and in Germang an Hong Kong within the study of
Vollstedt. The classes were visited for one weelerfg mathematics lesson the students had
in this time was videotaped with a two-camera-des#jfter every lesson a sequence of five
to ten minutes was cut from the material. Theseaiins were chosen as new processes of
construction of personal meaning are very likelptour. During free lessons, lunch break or
after school, volunteering students were interviéwier 45 minutes in average. The
interviews always started with the video sequerfdhelast lesson. The students were asked
to tell what was in their minds when they wereirgiftin class and what came to their minds
when they were watching the sequence. After thisusated recall (cf. Gass & Mackey), a
guided interview was done, which was structuredthry interviewee. The guide contains
guestions with relation to the different aspectiiancing the meaning the students developed
connected to the lesson, the content taught aweh sim addition Vorhoelter supplied material
for a modelling problem to the classes, which wdwee in one lesson. The students could
choose between several problems such as the amrnmney one has to save each month in
order to have a certain amount of pension aft&neraent or the noise a snorer is making. The
students worked in groups on these problems. Steotaped this lesson and as contrast a
rdinary mathematics lesson as well. She then iremd the students on their opinions of this
kind of application, feelings and so on in orderdfiout the differences between applied and
non-applied lessons from the perspectives of taesits.

The data is being evaluated with the help of Gredndheory (Glaser/Strauss, 2005;
Strauss/Corbin, 1996).

Preliminary results

The preliminary results point to the high relevant@xperiencing competence, either in the
already taught mathematical topic or in new topissvell. This distinct aspect holds for both

group of students, either the students from Hongdgand the students from Germany. In

addition it shows the effects of modelling taskbjala even as singular event enable special
groups of students being disappointed from mathiesxaducation to construct meaning in

these particular examples.

Case William from Hong Kong

William is 15 years old and attends a private ERheol in Hong Kong. He is very good in
mathematics and likes the subject very much. Aangrtb his own judgement, he primarily
does mathematics as it is a subject at school.iHadt been a subject, he would not have
come into contact with it. Therefore, he acknowksighe school’'s and curriculum’s great
importance for learning mathematics.

William’s dominant personal meaning constructethie context of learning mathematics can
be described as perception of his own competence.oitn achievement, e.g. being the
‘faster one to finish’ as he puts it, is very imgaort for him. It is, however, astonishing that he
hardly speaks of competition although competitien implicitly and explicitly a very
important factor in Hong Kong lessons. It is therefprobable that it is merely important for
William to experience his own competence rathen tltaexperience that he is better than his
classmates. This may also result from the fact Wgliam is a high-achieving student who
knows his position among his classmates. Compamgtinthem may therefore take a back
seat. When asked when he is pleased with himse#f mathematics lesson, he therefore
answers among other things: ‘answering a quesframs my classmate eh ... because they
have difficulties and | can explained to them’.



Due to his high achievements in mathematics andésge for experiencing his competence,
William is looking for challenges in the lessong foér instance wants to find out the relation
between mathematics and daily life on his own. &less’l don't want they [the teachers, MV]
told us. Because ehm I'm I'm th- | think that ... yttehould think it by m- ourselves. This can
increase our thinking logic thinking ability.” Hapwever, understands that the teacher has to
show this relation for lower achieving studentset@mble them to participate in the lessons.
William also provides himself with another challengith his general refusal to use the
calculator. The calculator enables him to quickiyne to the results needed but denies the
feeling of success which is so desperately soughévbliam. He says: ‘I don't like using
calculator eh because ehm using calculator igthowgh it's fast but eh it's not ... success ...
eh not there is not a feeling of successful skd talculating by myself.’
Similarly, William wants to deeply understand thentent taught in the lessons. It is not
enough for him to memorize formulae or facts assitdone in subjects like history or
geography. He says: ‘Doing the ... formula, solvihg f- the formula eh is ... make me feel
... confidence. ... Eh increase myself on this’, andhier: ‘Mathematic lesson: no need to
[...] to remember all the things eh is ... just cidting and ... observation to to the graph eh
. and is more eas- | think is more easier eh.bunteresting.” He wants to understand
mathematics on a deeper level so that, when he tleesubject seems to be comparatively
easy for him. This is also the case why dealindn iestmulae and reading information from
graphs gives him more trust in his own mathemaskdls. It also shows him how interesting
mathematics can be and how good it is to trainabiity to think logically. This is why
William has an apparently good feeling after a reathtics lesson: ‘after the mathematics ...
lesson | go out to the corridor | feel very ... pg@and ... ehm (2 sec) | have ... confidence.
Yes, because ... eh maybe the logic thinking i®h..I can do for the questions.” (case
description from Vollstedt 2007, p. 7f)

CaseLarissafrom Ger many

Larissa seems to be a student who can be founé qftén in German classrooms. Her
mathematics marks are relatively bad as well as rbktionship with her mathematics
teacher. For her, the meaning for learning andgioiathematics consists in pretending to be
competent, not necessarily being competent. Theorethereof is her strong desire to move
up to the next class level and to get a new mattiesnéeacher. The more astonishing
(especially for her teacher) were the enthusiastdntla® involvement with which she, together
with the members of her group, tried to solve thesen modelling task. the 'Noisy Snorer'.
Her decision for this task was influenced by difatrfactors: One was the assumed low level
of difficulty, the other was the task context: Ilss& had just heard a report about a
comparison between the volume of an mp3-playeraandircraft turbine which she could not
believe. Furthermore an eardrum of some of hendisehad burst some time afore and the
friend claimed that it had burst just because hs la@ed on his ear. She could not believe
neither the report not the description of her fiiien

For her enthusiasm for and involvement in workimgtbe task, Larissa gave the following
reasons: After a long time of feeling incompeteatinly mathematics lessons, she got the
impression of being able to solve a task, becabsedsd not just have to find the right
formula and use it in the correct way. Concernimg task it was necessary to find a way for
solving the task and to discuss it with others. ¢éemot only the high-achieving but also the
poor-achieving students got the possibility of fimgd a suitable answer to the problem.
Furthermore, because of the task context and trengnformation, Larissa was enabled to
value the report and the description of her frisnd new way.

So Larissa's personal meaning was influenced bynibdelling problem at least temporarily:
Pretending to be competent was not that importaytnaore, but, on the contrary, getting the
feeling of being competent was way more importdite experience to be able to value



reports and descriptions with the help of mathersatiointed out a new kind of personal
meaning for learning and doing mathematics to Wérether these different kinds of personal
meaning are permanent or only temporary can, howews be said on the basis of the
existing data (case description from Vorhélter 200 73f)

To summarise these two cases show remarkable simesabetween two highly different
school systems such as the ones from Germany and Kong. Furthermore the two cases
show that even for weak students modelling exampées offer meaning to mathematics
learning. We need more knowledge about patternmexdning, sources of meaning, where
does it come from in order to establish learningireamments, which allow the students to
construct personal meaning in their mathematicoles
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