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Vorwort

Im Jahr 2016 fand die 50. Jahrestagung der Gesellschaft der Didaktik der
Mathematik an der Padagogischen Hochschule Heidelberg statt. Zahlreiche
Beitriige haben gezeigt, was derzeit nicht nur in der deutschsprachigen Ma-
thematikdidaktik und -praxis geforscht und erprobt wird. Besonders auffil-
lig war ein hoher Anteil an Beitrigen aus dem Beriech der Hochschuldi-
daktik. Es sieht so aus, dass sich hier ein vielversprechendes Feld fachdi-
daktischer Forschung auftut.

Wie in jedem Jahr gab es auch in Heidelberg einen Lehrertag. Die hier
stattfindenden Vortriige und Workshops hatten einen besonderen Bezug zur
Praxis, der fiir die Kolleginnen und Kollegen an Schulen von besonderem
Interesse waren. Die Themen reichten vom kompetenzorientiertem Lernen
mit konkreten Arbeitsmitteln in Arithmetik und Geometrie bis hin zum
Einsatz digitaler Werkzeuge in Primar- und beiden Sekundarstufen. Neu im
Programm war der sogenannte Work-In-Progress-Tag (,,WIP-Tag®) statt.
Ahnlich wie am traditionellen Nachwuchstag hatten hier solche Beitrige
ihren Platz, die iiber neue Projekten berichten, die noch in den Kinderschu-
hen stehen. Jedem WIP-Beitrag wurde soviel Zeit beigemessen, dass mehr
Zeit fur Vorstellung und Diskussion ist. Schon einer lingeren Tradition
folgend gab es auch eine Posterausstellung mitsamt Wettbewerb.

Zu unseren Hauptvortragenden in Heidelberg Folgendes: Am Montag der
Konferenzwoche sprach Gabriella Ambrus (Eotvbs-Lorand-Universitit
Budapest) tiber die traditionsreiche ungarische Mathematikdidaktik und
ihre Beziehungen zur deutschsprachigen Mathematikdidaktik. Am Dienstag
diskutierte Michael Gaidoschik (Universitit Klagenfurt) Moglichkeiten und
Grenzen der Mathematikdidaktik bei der Bewiltigung eines zentralen Phi-
nomens des Unterrichis nicht nur der Primarstufe, ndmlich das der mathe-
matischen Lernschwierigkeiten. Am Mittwoch begriifiten wir Henning
Komer (Studienseminar Oldenburg), der mit dem Ubergang Lehramtstudi-
um-Referendariat eine von Felix Klein schon frith problematisierte Schnitt-
stelle in den Blick nahm. Am Donnerstag gab Jirg Kramer (Humboldt
Universitét Berlin) Einblicke in die Hochschulmathematik, ausgehend von
elnem auch in der Schule wohlbekannten Sachverhalt: dem Satz von Py-
thagoras, Am. Freitag schlieflich war eine weitere Schnittstelle Gegenstand
des’ Vortrages von Kathrin Winter (Buropa-Universitit Flensburg), wenn
Mbglichkeiters der Unterstiitzung im Bereich Mathematik zu Beginn von
Studium, Ausbildung und Beruf vorgestellt werdern.

Das Institut fiir Mathematik und Informatik der PH Heidelberg
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unterschiedlicher Herkunfi im Zusammenhang der letzten M- -
und der Schulform betrachtet wird.

5. Fazit

Die ersten Ergebnisse der Beobachtungen deuten auf den Binfly. - - - ..
Dispositionen beim Umgang mit mathernatischen Problemen. © =, i
der horizontalen Differenzierung im Feld des Mathematikur - - -
insbesondere der Bearbeitung von mathematischen Aufgaben ..

tiber den Finfluss der habituellen Dispositionen auf die Mathe-

gen nochmals schirfen. Die ersten Beobachtungen begrenzen -
gend auf die vertikale Bintedlung des sozialen Raums, aus dene: .-
ritmen und Schiiler mit unterschiedlichen Sozialisationsbedingu. -
Feld der Schule aufireten. Die Ergebnisse weisen darauthin, .
Schiilerinnen und Schiiler ans nicht-privilegierter Herlaunft ein i

titlement (vgl. Laureau, 201 1) fehlt, welches im weiteren Verlauf der Studie
zu untersuchen ist,
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Effects of diagrams showing relationships between variables in
solutions to problems concerning relative values.

1. Introduction

“Relative values” taught in the fifth grade are said to be the most dlfﬁCllllt
among the contents of mathematics taught m Japanese elementary scho_c;hs.
Relative value problems can be classified into three types: 1) Wheg &
compared quantity and base quantity are kII:OWIl, and th§ relative value is re-
quired (First use), (2) when the base quantity and relative value are known,
and the compared quantity is required (Second use), and (3) when j:he com-
pared quantity and relative value are kngwn, and the base quantity is ﬁa—
quired (Third use). It is known that the third type of problems are especially
difficult for elementary school students.

In Japan, number lines are generally used \n_rhen teaching rela'gve Valu_es,
because relationships between the actual quantity ar}d correspon‘dn-lg relative
value are visually indicated. On the other hand, Shindo and Shimizu (2015)
examined whether number lines are useful fqr solving verbally presented rel-
ative value problems and obtained the following results:

(1) Solutions to verbal relative value problems are facilitated in elementary
school students by using number lines. .

(2) [t is difficult for elementary school students to draw number lines by
themselves when solving verbal problems. .

(3) One reason for (2) was that they could not regard the base quantity as
“once”,

Furthermore, Shindo and Moriya (20135) conduf:ted an experiment with
university students that required solutions to Iel'c}nve value problems. The
results indicated that many university students did not under.stand number
lines, and that number lines are not effectively us;d in solving pro’glems.
Therefore, is necessary to develop tools for facilitating the understa_ndl_ng of
relative values. This study presents a diagram method _that clearly }ndl(::ltes
relationships among the base quantity, comgared quantity, the relative value
of the base quantity (<1 (ence)), and the relative value Qf the compared quan(i
tity. Relative values were taught to two fifth grfiders using such diagrams an
the effects of the diagram on facilitating solutions to the problems were ex-
amined.

i i i i Mathematik und
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2. Experiment

Participants: M and N that were fifth ici i i

graders participated -
ment. They had already learned multi- ° preC i o expert
plication and division of decimal frac-

tions, but had not learmned relative val- D
ues, . compared quantity
Procedures: A textbook that included ) (Prozentwert

the definition of relative values and Geden Fall: 1)

three types of problems described relative velue
above, which were developed by the B Frozentsate/100)
authors, was used. One of the authors base quantity C
tanght relative values following the (Grundwert

textbook, and using a diagram called a "

. .
‘box diagram” (Figure 1
i1 (F g ) Figure 1 Box Diagram

Overview of the teaching process

Pre-tests was conducted to examine the effect of i
probl@ms used in the tests are shown below, These pro%f;;giilzgg?ﬂ urlzelg
in Shindo and Shimizu (2015). In their study, the mean percentage of correct
answers among elementary school students =116), to whom relative val-
ues ha@ already been taught using number lines, were 62%, 67%, and 58%
respectively for the three problems (Table 1) ’ ’ ’

Problem 1. There is a 30 cm stick, If you cut 18 cm of the sti i
’ 0¢ ) e stick to use it fo :
times the length of the original stick is the length of the stick that I cut? (First ils‘g)rk How mazy

Problem 2. A class cousists of 40 students. The i
. . number of boys in the class is 0.6 i thy
total number of students in the class. How many boys are thers in this class? (Second us;[;[1 o

Problem 3 A bD}‘ gave 15 IDaIblCS to his sister. The number of 1arbles { the MY gave to his
thai t:)
sister was 0.6 times the marbles that he oryf 'ﬂalIy had. How many marbles did the byoy ory III}E.uy

Table1 Sentence Problems imposed as Pre-test

In the pre-test, M developed a correct formula for Problem
responded “30-18=12, 12+30=0.4". M also developed a conecijfz‘;lssﬁzsfoNr
Problem 2, however N developed a wrong formula; “40+0.6.” M and N both
de'veloped a wrong formula for Problem 3; “15%0.6.” This indicated that the
thn:d problem was the most difficult for both M and N, Teaching started after
finishing the pre-test. First, a first use problem below was given’ “at four
basketball games the success rates for shoots by a player were as' follows:
4/8, 4/10, 8/10, and 9/12. Compare the success rates for shoots between thf;
f0}1r games.” M calculated the difference between the mumber of shoots and
failures, and responded that the player was most successfil in the fourth
game. On the other hand, N attended only to the third and fourth games and
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responded that although the player made 12 shoots (two more than 10) in the
fourth game, he/she succeeded in 9 shoots (just one more than 8). Therefore,
the success rate in the third game was higher. It can be seen from these re-
sponses that before teaching both students tended to make judgments based
on the differences.

Following this, the definition of relative value (i.e. relative value
=compared quantity+base quantity) and the meaning of relative vaiue were
taught. Then, the box diagram was shown and the method of using it was
explained (Table 2).

{z) Always enter "1" in the A division (see Figurea), which means “once”
(2) Enter the actual quantity corresponding to “once” in the B division

(3} Enter the actual quantity not carresponding to “once” in the D division
() Inthe Cdivisien, enter how many times larger D is than B

(5) Enter"?* as the unknown value thatis inquired in the problem

Table 2 Usage of Box Diagram

After the explanation about relative values using the box diagram, the two
participants were required to solve the problem. They calculated the relative
values of four games, and responded that the success rate in the fourth game
was the highest.

Next, the participants were required to solve another three first use prob-
lems vsing the box diagram. Results indicated that they could respond cor-
rectly. At this point, perceniage expressions of relative values were taught,
Then, the second use problem below was shown: “There is 300 mL juice
containing 30% fruit juice. How many milliliters is the fruit juice?” The two
participants made box diagrams and gave the correct response. When given
two other second use problems, they could also make box diagrams and give
the correct response. Subsequently, the participants were required to solve
the third use problem below: “The weight of a kitten is 168g, which is 160%
of its bitth weight. What was the birth weight of the kitten?” M and N made
box diagrams by themselves and responded correctly. Because findings of
previous studies have indicated that the third use problems are difficult to
solve, another solution described below was was taught: using the unkmnown
quantity X, make a formmla of the second use, and converting it into the third
use. That is, we taught that it would be easier fo solve third use problems by
first malking the formula, “Xxrelative value=compared guantity,” and then
converting it into “X=compared quantity+relative value.” Two third use
problems were given, which indicated that both participants could answer
correctly without using an equation. '

After going through the teaching process described above, identical prob-
lems to the pre-test were posed as the post-test. This indicated that M and N
could make correct formulas and respond correctly to all the three problems.

Beitrige zum Mathematilumterricht 2016, Tirsg. v. Institut fiir Mathematik und
Informatik der Padagogischen Hochschule Heidelberg, Miinster: WIM-Verlag
Seite 519



© WTM - Verlag fur wissenschaftliche Texte und
Medien, Munster 2016 '
[SBN 978-3-95987-014-6 (Band 2/ 3)

Beitréige zum Mathematikunterricht 2016

WTM

Beitrdge zum
Mathematikunterricht
2016

VORTRAGE AUF DER 50. TAGUNG FUR DIDAKTIK DER MATHEMATIK
vom 07.03.2016 B1S 11.03.2016
IN HEIDELBERG

FOR DIE GDM HERAUSGEGEBEN
VOM
INSTITUT FOR MATHEMATIK UND INFORMATIK
DER
PADAGOGISCHEN HOCHSCHULE HEIDELBERG

BAND 2

WTM
Verlag fir wissenschaftliche Texte und Medien
Munster



© WTM — Verlag fir wissenschaftliche Texte und
Medien, Manster 2016
ISBN 978-3-95987-014-6 (Band 3/ 3)

Beitrdge zum Mathematikunterricht 2016  Band 3

WTM

Beitrage zum
Mathematikunterricht
2016

VORTRAGE AUF DER 50. TAGUNG F{IR DIDAKTIK DER MATHEMATIK
vom 07.03.2016 BiS 11.03.2016
IN HEIDELBERG i

FUR DIE GDM HERAUSGEGEBEN
VOM
INSTITUT FUR MATHEMATIK UND INFORMATIK
DER .
PADAGOGISCHEN HOCHSCHULE HEIDELEBERG

BAND 3

WTM

Verlag fur wissenschaftliche Texte und Medien
Minster




