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I. Tamas Varga’s reform

in 1ts historical context



Tamas Varga
Kunszentmiklos, 3 Nov. 1919. - Budapest, 1 Nov. 1987.

e Family: son of a Calvinist priest

e Well-known siblings (D. Varga writer, B. Vargha
historian of literature, anthropologist of games)

e Married Agnes Binét psychologist
e 1945- mathematics teacher

e 1947- Educational Ministry, then National Institut
of Education

e 1951- EOtvos Lorand University, mathematics Tamas VARGA
teacher education (1919-1987)

e 1967- National Institute of Pedagogy

e Several short experiments from the 1950s
e Teaching mathematics in one class from 1955 on

e 1963-1978 the Complex Mathematics Education experimental
project



Varga’s reform project (1963-1978)

e Direct antecedents
¢ 1960 Paul Dienes’ lectures

¢ 1962 UNESCO conference on mathematics education in
Budapest

e The complex mathematics education reform
+ Primary and middle school level (grades 1-8)
+ Experimentations since 1963 in a primary school

+ Progressively growing project (levels, number of schools and
teachers included)

e Selected at the beginning of the 1970s as basis for the
new national curricular reform

¢ 1974 provisional curriculum
+ 1978 obligatory national curriculum

e Controversial reception



The political and institutional context

e Political background
+ Hungary in the communist ,Eastern block”

+ But from the beginning of the 1960s, an easing of the
dictatorship, international opening

e Educational context
+ 8 year (4+4) unique and obligatory primary school since 1946
+ Centralized direction and ideological control until the 1960s

+ A slow liberalisation process from the late 1960s
= Taking into account pedagogical and psychological research
= Some liberty for teachers
= Differentiation starts to appear

+ 1978 general curricular reform



An international context in mathematics education

e Participation in the "New Math” movement

+ From the '60s, participation in international exchanges, in the
work of international organizations (CIEAEM, OECD, UNESCO
etc.)

+ Co-editor of the UNESCO book about the Budapest congress
with W. Servais

+ Invitations, publications in various countries (Soviet Union,
Germany, France, Italy, USA, Canada etc.)
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An international context in mathematics education

e Varga follows the reform movements and publications of
various countries

e Some internationally shared ambitions

+ Answering the social and economic needs of industrialized
societies: reinforcing the role of mathematics in the frame
of a democratised educational system

+ Reforming the content and the structure of curricula:
presenting mathematics as a coherent subject and integrating
elements of "modern mathematics”

+ Reforming the teaching practices: taking into account the
results of psychological research and methods of “active
pedagogy” - Influence of Piaget, Dienes etc.



Hungarian mathematicians and a ,,heuristic”
epistemology in the background
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Hungarian mathematicians and a heuristic
epistemology in the background

e A coherent epistemology described in philosophical texts,
books popularizing mathematics, texts about mathematics
education

e Mathematics is viewed

In permanent, organic development
Based on intuition and experiences
Guided by series of problems

Social activity

Dialogic nature

Creative, playful activity
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e Emphasis on heuristic methods

e Limited use of formal language



ungarian mathematicians and a heuristic

epistemology in the background

e Hungarian mathematics in Varga’s reform

*
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Discrete mathematics
Logic — Kalmar, Péter
Probability - Rényi
Geometry — Hajos?

e The textbook series of Péter, Gallai et al.

Viltozik a szabily, valtozik a kép

Péter-Gallai (1949)

Megrajeol unk cgy ulakatot a hizikat) s Kilonbzs szabilyok slapiin a hépét is

a)

I az alakzat pontjainak képéhee dgy
Jutottunk, hogy a pontbdl 4 tengelyre
merblegest bocsdtonunk, & erre a ten-
eellyel vald metszéspo ol feimértiik
A tenpely ugyarszon oldalira a pont és
a tengely tvolsiginak a feléy
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b)

Fz koaéppontos 1ukrozds.
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Wt az alakzat pontjainak képéhez Ggy
iutottunk, hogy a pontol egy megadoit
ponttal (4 cetiirummal) dsszekétinik,
& erre s fllegyenesre a centrumbol ki
indulva felmertitk 4 pont é o centrum
tdvolsipanak a fekt. (Ugy is mondhat-
iuk, ho, Abkzatot @ centrum bl
k)

€

It az alakzat pontjainak képéhez dey
jutoltunk, hogy o pontbdl a tengelyre
merdilegest  bocsitottunk, ds eme a
tengely misik oldalin felmértik a pont
& u tengely tvolsiginak a felét. (Ugy
is mondhatjuk, hogy cldszbr az d)
szabdlyt, majd az igy kapout képre a
«¢) szabilyt alkalmaztuk.)

1t az alakzat pontainak képéhez gy
jutottunk, hogy 4 pontot a centrummal
GsszehS10UDk, € 3 kapoll epyencsre
a centrum misik oldalin felmértik a
pont é a centrum tivolsiginak a felét.
(Ugy is mondhatjuk, hogy ciiszir a b)
szabilyt alkalmaztuk, majd az igy ka-
ot képre a dj-1)

Mot az cldzicknél egyszeriibb hazikat adtunk meg csucspontiinak jelaiczinag

val. A(2: 6), H(4: 6), C(4; 83, D(3: 9, E(2:

8). A jelaliszimoi. milyen vilioztatissival

juthatunk uz eldbbi al. b), ¢). d). e). f) kképenisekher? (Az adott tengely a viz

az adolt centrun pedig 9z origh legyen!)

&
Kovacs-Foldvari-Szeredi (1980)



The pedagogical-psychological background

e Complex influences, not always well documented
Piaget

Russian pedagogy

Ferenc Mérei
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The pedagogical-psychological background

Sandor KARACSONY
(1891-1952)
e Calvinist pastor
e Psychologist, philosopher, linguist, educator

e In the 1940s, an intellectual circle around
him, discussing questions about education

e Several mathematicians connected with him
(L. Kalmar, A. Rényi, J. Suranyi, I. Lakatos
T. Varga and his brothers)

e Some probable influences
« importance of visual intuition
« a social psychology of learning



A controversial implementation

e Period of experimentation

+ Progressive dissemination, direct contact with participating
teachers

+ More than 100 participating classes in the early 1970s
+ Generally sucessful (complex impact assessment, Klein 1972)

e Period of obligatory introduction
+ Political expectation, against the intentions of Varga’s team
+ Public debates, controversies
+ Resistance of teachers and parents
+ New curriculum and textbooks in 1985

e A partial presence of the reform’s effects, in curricula,
textbooks, teacher education and practices, until today



II. The main characteristics of Varga’s

conception on mathematics education



,,Complex” mathematics education

e Complexity of the approach
+ Curriculum, resources, practices...

e Mathematical complexity
+ Mathematical coherence, connection of various domains

e Pedagogical complexity
+ Various tools and methods



Tasks in Varga’s approach

e Rich tasks (problem-situations)

+ Allowing students to make sense of mathematical notions

+ Students’ active contribution to the construction of
mathematical knowledge

+ Linking several mathematical domains
+ Open to different solution strategies

e Use of various tools, manipulatives

+ Logical sets, Dienes sets, Cuisenaire rods etc.
+ Ordinary objects from the classroom

e Importance of playfullness, pleasure



Tasks 1n Varga’s approach

e Example: substraction by rolling a dice
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The goal is to make the difference as great as possible. They can fill the boxes

e

| in any order, but only with random numbers produced by rolling dice. After a

T. Varga (1982). New topics for the elementary school math curriculum




The curriculum ot Varga’s reform

A structure favoring discovery processes

e A diversity of the subjects treated; early introduction, dialectic
relation between them:

= sets-logic

= arithmetic-algebra

= relations-functions -series

= geometry-measuring

= combinatorics-probability-statistics

e Flexible structure:
+ ,Compulsory” and ,, suggested” topics
+ Difference between compulsory topics and requirements

"many concepts and skills not appearing as requirements in the
school year where they are first mentioned in the syllabus, get
enrolled to them in subsequent years when they are supposed to
become ripened” (Halmos & Varga 1978 p. 231)



Resources and expected teaching practices
Series of problems

e Not isolated problem situations but ,series of problems”

e In the textbooks and teachers’ handbooks
+ Examples of series
+ Suggestions to create and organize series

+ Encouraging teachers to elaborate their own long term
teaching trajectories



Resources and expected teaching practices

Series of problems: combinatorics in the 1st grade teachers” handbook

e
., KULONBOZO SZING EMELET

e General level

+ Diversity of the problems
(e.g. materials)

+ Increasing abstraction

e Sub-series: f
: ; Most ez a 3 szined van (ké
+ Free game with the material [ o St
+ Towers with a given height

+ Different towers with the
same height

All different towers with the

given height (the number of
possibilities)



IV. Resources and expected teaching practices

Series of problems: combinatorics in the 1st grade teachers” handbook
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e Apparent differences, making
the problems new in students’
eyes

7. h mindegyikben X
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Recognizing analogies between
corresponding phases of
different series

Progressive generalization of
methods and solutions



IV. Resources and expected teaching practices
Series of problems: building towers in (Varga 1982)
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Heights of Towers (number of stories)

IMAGINE!

I T. Varga (1982). New topics for the elementary school math curriculum

SESINESNESEREEE S |




Resources and expected teaching practices

Classroom dialogues

Adam: Most | méter magasan van a spirga. Ennél 70’ cm-rel kell ma-

S gasabban lennie kézépen. Ha mindkét oldalon 35 centimétert utdnaenge-
diink, éppen j6 lesz.
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e Fictive classroom dialogues in
the textbooks

A gyerekek kiprébaltak. Pista még székre
dllva is elfért a spérga alatt.

Ezutin mir nem taldlgattak, hanem Pistat
€| kozépre éllitottak, a spargit megfeszitették
&l | €5 megmérték, hogy 6 méternél mennyivel
Lhossmbb spérgéra volt sziikség.

e In the teachers’ handbooks,
suggestions for the managment
of dialogues

* NOt com pletely d UtonomOUSt Képzeljiik el, hogy most a 20 méter hosszii tornateremben f@ltjﬁk ki 1 mf‘:'lcr
student _W_O_rkl _ but im PO rtan :2‘:;5;“]?7;?:;%:“2:;::!;;5;62 ;;;e zlgﬂtr::l?most utdnaengedni, ha azt akarjuk,
responsibility in the
construction of notions

+ How to intervene supporting
the emergence of
mathematical notions but
without directly transmitting Atila: Szerintem 13bbet, hszen a spérga is hosszabb. éﬁ
knowledge ? -

Csodélkozva tapasztaltdk, hogy csak’
8 centiméterrel hosszabb sparga kellett, vagyis
hogy a spirga mindkét végérsl 4-4 centimé-
tert kellett utdnaengedni.
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Zsuzsi: Szerintem ugyaniigy 4-4 centimétert kell uténaengedni, mint a
6 méter széles teremben.

i

i Péter: Szerintem meg kevesebbet, hiszen a kiilonbség a hosszabb spargin
A: jobban eloszlik.

L
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The teacher’s work

e Varga’'s approach expects from the teachers
+ High-level mathematical knowlege
+ Pedagogical creativity
+ Autonomy on several levels
= Long-term teaching trajectories
= Task design
= Management of classroom interactions

e Supporting elements but difficult use of the resources



Summary ot Varga’s approach

e Many elements present from the international New Math
movement

+ Coherence of mathematics curricula, elements of ,modern
mathematics”

+ Focus on mathematical notions and structures instead of
mechanical counting and measurement

+ Use of various manipulatives and the methods of active
pedagogy

e But also emphasis on problem solving and mathematical
discovery

+ Represents the , heuristic” epistemology of a Hungarian
mathematical community

+ Teaching mathematics by ,guided discovery”

+ Connects Varga’s approach with other approaches related to
Inquiry Based Mathematics Education (Artigue & Blomhgj
2013)



Summary of Varga’s approach
Elements of ,,guided discovery”

A , heuristic” epistemology of mathematics

Rich tasks (problem-situations)
+ Allowing students to make sense of mathematical notions

+ Students’ active contribution to the construction of mathematical
knowledge

+ Linking several mathematical domains
+ Open to different solution strategies

A collective re-discovery process of mathematics

+ Long, complex teaching trajectories structured by series of problems
+ Classroom dialogues

Curriculum
+ Diversity of the domains treated in parallel
+ Spiralic and flexible structure

Diversity of tools and representations
Emphasis on the playful and aesthetic character of mathematics
Respect and valorization of students’ diversity



III. Varga’s legacy today



Varga’s legacy today

e Partial presence of his approach in
+ Curricula

+ Textbooks
+ Teacher education (especially primary level)
+ Practices - in a narrow circle of teachers

e Recognition among specialists of mathematic education

e Difficulties of dissemination



The ongoing MTA-ELTE research project

e MTA-ELTE Complex mathematics education research project
(2016-2020)

+ Revisiting Varga’s approach
+ Adapting it for current mathematics education

+ Theoretical description, better connection with current
research

+ Supporting the dissemination

e Various participants (researchers, teachers), several sub-
projects



The ongoing MTA-ELTE research project

An example of current research

e A subgroup focusing on the teacher’s work with series of
problems

+ A mixed group of researchers and expert teachers of the
approach

e AiIms
+ Analysing expert teachers’ work
+ Supporting the dissemination of the approach

e Preparation of a commented collection of SoP

+ Generic examples, illustrating the principles of constructing
and using SoP

+ The process of preparation as a research tool for analysing
expert teachers’ work (,reverse engineering”)



The ongoing MTA-ELTE research project

An example of current research

Individual pbs or series
from textbooks,
problem collections

)

Other teachers’ pbs or
series of problems

Own earlier series

[Varialion and invention

0 A PRIORI ANALYSIS OF SERIES OF PROBLEMS

// _________ ~N
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I Network of problems | 4 ,
| Series of
| problems
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ANALYSIS OF TEACHERS’ DOCUMENTATIONAL PROCESS

..Schemes of
use’:
purposes +
Realisation
(classroom
managment;
tools...)




Thank you for your attention.



