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ANTECEDENTS OF THE INTERNATIONAL COOPERATION

A bilateral agreement for the support of scientifesearch, signed by the Argentine and
Hungarian governments, was announced in 2003. Repiiag the fields of cartography,
geography and pedagogy, Hungarian and Argentineiaists presented a common project
entitled “Map reading by children in school age:rtGgraphic education and practice in
Hungary and Argentina” for the institutions respbtes of this cooperation in their respective
countries. During our previous contacts, the gdnairas of the project were determined:
analysis of the actual situation in the teachingmafp concepts in both countries, research
about the use of maps by teachers and pupils megitary schools, the identification of
difficulties to face during the teaching of map cepts and the recognizing of the positive

experiences of teaching map concepts in the iriteféleir possible mutual adoption.

The project was approved for a period of two yémtsveen 2004 and 2005 and it was divided
in two parts:

- 2004: study of the use of thematic maps in elenmgraad secondary schools, how
pupils and teachers use these maps in their daiti after the study of the elemental
cartographic concepts.

- 2005: study of the understanding of methods oéfekpresentation in different kinds

of maps (mainly atlases, wall maps and topograpiaps).



The first part of the project included the makimglapplying of a survey on thematic maps in
both countries. This task was completed during 20Dde analysis of the results was

completed in the first three months of 2005, arel ghevious results were presented in the
Joint ICA Commissions Seminar, “Internet-basedaggephic teaching and learning: atlases,

map use and visual analytics” in Madrid and in IOG2 in A Coruia in 2005.
DESIGN AND STRUCTURE OF THE TESTS

Before making the test for the survey related entatic maps, we studied the characteristics
of both educational systems (specifically in whigtades the pupils learn the elemental
concepts related to maps, when they begin to applses concepts in practice and what kind
of maps they use in the classroom, emphasizing hwhiethods of thematic representation
and methods of representation of relief can be doam these maps). Based on this study we
took the decision of applying the planned test”tcgr?ade pupils of Elementary Schools in the
case of Hungary and tc"Year pupils of Secondary School in Argentina. Téasne study

was also the starting point to determine and detfigncontent of the test during the second

part of the project.

In the interest of planning a cheap (budget-pricedyey, we decided that the test should be
printed in A5 format, with a maximum of four quests printed on both sides. The first test
about the reading of thematic maps was printededntin black and white in both countries.
In this second test, we faced a particular sitmatimmely, school atlases and physical wall
maps represented the relief mainly using colourgasbmetry. The participant colleagues
considered it very important to include a questmrasuring how pupils can read and
understand information represented in a colour biypegric map. However, this would have
made the costs of production more expensive. BectugsArgentine specialists did not have
any kind of financial support to execute the survitey had to simplify this question by
printing it in black and white. This was the onlyegtion that was different in the Argentine

and Hungarian test.

After numerous consultations, four questions of th& were penned after the following

principles:



4- Une con una linea cada palabra con sus tres dibujos correspondientes:

Cordillera

Sierra

Lomada

Figure 1. Connecting the name of landforms to thegiresentations (Spanish version)

Question to connect the name of landforms to theirepresentations using different
methods

Hungarian colleagues planned this question astaodunction to the test by asking the pupils
to identify three elemental landforms (high moumsai mountains and hills) with three
selected methods of representation: Erwin Raiszigsipgraphic method, isolines and
hypsometry (Figure 1). The content of the questi@s the same in both countries; the only

difference was that the Argentine colleagues dekidenclude it at the end of the test.

We evaluated if the pupils can identify these lanaiis with their methods of representation
and, simultaneously, how each method of representa connected each to other. Thus, we
could also see, for instance, how they correlagentfethod of isolines to hypsometry. This
was one of the purposes of this question: to |égrapils are able to draw a parallel between
these two methods of representation and to retiaehypsometry is derived from isolines

and they have a “similar meaning” in both fragmeaftsaps.

Question on understanding the joint use of isolineand hypsometry
In this question, isolines and hypsometry werentib@ally presented together (Figure 2). It
was designed in black and white, and four tonegrefy were used to differentiate the

different hypsometric categories.



2. Ird be az iires téglalapokba a megfeleld részletek szamat!

Az egyik hegycsics magassagat rosszul adtuk meg. Jelold meg a térképen melyik az!
Indokold meg néhany szoban a dontésedet, és becsiild meg a magassagat!

A cslics magassaga .......... M €5 ... m kozott van.

Figure 2: Second question in the Hungarian test

The first part of the question was designed as zzlputhey had to place three numbered
fragments in the map. One of the altitudes writidhe map was erroneous and the pupil had
to mark this wrong value in the map and explainrtptheir decision. After it, the pupils had

to estimate the correct altitude of the selecteakpe

This was the only one question combining isolinesl d&ypsometry, to picture how
hypsometry is derived from the isolines, but nohbgehe same method of representation. The
tasks to fill in this question were better relatecexercise concepts related to isolines, using
the grey hypsometry as a help to identify easierdifferences of altitude.

Question about the use of an isoline map
The main aim of this question was to measure coamges related to the use of tourist maps
(Figure 3). The pupils were asked to indicate til®ing in the map:

- The highest peak
- The ridge of the mountains
- The direction in which the creeks (watercoursiesy

- The shortest way connecting two settlements Isgipg the neighbour mountains



3- Sabiendo que las cumbres mas altas dividen aguas, marca en el mapa:

a) La cima mag alta

b) La linea divisoria de agua

¢) La direccion en que escurre cada arroyo con una flecha

d) Con una linea de puntos la ruta mas corta que uniria las dos poblaciones evitando subir las montaiias

vecinag
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Figure 3: Third question in the Argentine test

Question on the use and understanding of hypsometry

This is an ineludible question when specialists eraluating pupils’ knowledge about the

representation of landforms (Figure 4), becausestwyetry can be considered the most
widespread method of representation in school eglasd other maps in the classrooms all
over the world. At same time, it was a technicallledmge, because the colour printing of this
small map raised considerably the costs of produthie questionnaire. Specialists of both
countries considered it very important to presemtag very similar to those maps that pupils
find in their atlases or textbooks. But in consemgeof economic factors the Argentine
colleagues were obligated to design this questidnlack and white, trying to find the more

correct solution to complete the more faithfullystitask. They substituted the colours by

numbers and simplified the question by omitting et question related to the isobaths that

can be found in the Hungarian test.

In the first part, the pupils were asked about wdw@bur they would use to fill the area in
white in the map. In the next step, they had taociaig the steepest coast of the island in the
map by marking with an arrow to which cardinal fdimnis steep side shows. In the second

part of the question, the pupils were asked tordete the depth of the sea in the area

demarked by dashed lines (only in the Hungariarstipenaire).



4. A szines térkép alapjan valaszolj a kovetkezé kérdésekre:

Milyen szinnel kellene kitdlteni a fehérrel abrazolt teriletet?

Melyik égtaj felé (észak, dél, nyugat vagy kelet) néz a
500m sziget legmeredekebb oldala?
400m
300m
200m
100 m

-200 m
-1000m

. . P .
000 m Jeldld egy nyillal a térképen is!

Milyen mély a tenger a két szaggatott vonal kozti teriileten?

A szaggatott vonalak kozti teriileten a mélység ......... m és ........ m k&zott van.

1- Clontesta ls siguientes preguntas bashndote en el mapa que se encuentra a continuacion:
a) (Con qué color deberiamos rellenar el temitorio que no posee referencia?

Marton oseuo
Marron medizno
Marron claro
Verde oscuro
Verde mediana
Verde dlaro
Celeste daro

Celeste mediano

L]

Celeste osauro

b) ;Hacia déonde (direccion norte, sur, este u oeste) se encuentra la pendiente mas inclinada en la isla?

Figure 4: Question on hypsometry in the Hungarieft)(@nd Argentine (right) test

APPLYING OF THE TESTS

In Hungary, a total of 585 pupils participated e survey, while in Argentina there were 484

pupils. The major part of the Hungarian pupils (3®f%at is 62.3%) were 13 years old,
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Figure 5: Geographical distribution of participatischools in Hungary

followed by the 14 year old pupils (144 and 24.6%).Argentina, the majority of the
participants were also 13 years old (223 or 46%) Bhyears old (208 or 42.9%).



In Hungary, those schools were contacted that $emt answers to the first questionnaire
about use of thematic maps during the previous. Yidee participation in this period was less
active than in the first one: a total of fourteeanfi the thirty-eight contacted schools sent

back their answers from Budapest and seven coufriigsre 5).

Twenty-nine Hungarian teachers answered to a tsgded for them about the teaching of
concepts related to landforms and other themestligelast chapter of this paper). One of the
questions was about how much time the pupils spemésponding the questionnaire; only 16
teachers answered this question. Based on the ensest by them, 31.3% of pupils needed
15 minutes to answer the test, 43.2% of them ne2@edinutes and the rest spent even more

time to complete the test.

The Argentine organizers faced the same difficsildellecting their data at a national level as
they did during the last survey: the large extdrthe country (the province of Buenos Aires
is equivalent to the whole territory of Hungary)datine difficult communication with the
remote regions represented a serious obstaclealarthis was aggravated by the unstable
economic situation. They made and distributed #@ststwithout any financial support, and
collected the answers only from schools in BueningsA

GENERAL RESULTS OF THE SURVEY FOR PUPILS

The obtained results are summarized in Table 1.

ANALYSIS OF THE RESULTS

Hungary

In the questiorto connect the name of landforms to their representations using different
methods, we can observe that there were no significarficdifies to identify the high
mountains with its methods of representation. Téwult of the following two parts of this
guestion reflects problems to give a correct ansWwecause the number of errors grew by
more than 2.5 times. One of the causes of thig ee be that the pupils did not pay special
attention to those distinctive details which werdded to differentiate both types of

landforms. Both representations were quite simifaiuding a main river, but in the picture



RESULTS OF THE SURVEY FOR PUPILS (RESUME)

| ARGENTINA | HUNGARY
Connecting the name of landforms to their represemttions using different methods
Right Wrong No Right Wrong No
answers | answers | answer | answers | answers | answer
High mountains 314 135 35 509 71 5
(64,9%) (27,9%) (7,2%) (87%) (12,1%) (0,9%)
Mountains 171 275 38 392 189 4
(35,3%) (56,8%) (7,9%) (67%) (32,3%) (0,7%)
Hills 164 282 38 396 185 4
(33,9%) (58,3%) (7,8%) (67,7%) (31,6%) (0,7%)
Question on understanding of hypsometry and isolire(black and white map)
Right Wrong No Right Wrong No
answers | answers | answer | answers | answers | answer
Filling the blank areas in the map 438 33 13 562 20 3
(90,5%) (6,8%) (2,7%) (96,1%) (3,4%) (0,5%)
Identification of wrong altitude in 240 126 118 123 354 108
the map (49,6%) (26%) (24,4%) (21%) (60,5%) | (18,5%)
Explanation about wrong altitude 116 221 147 353 125 107
(23,9%) (45,7%) (30,4%) | (60,3%) (21,4%) | (18,3%)
Determination of correct altitude 43 321 120 239 243 103
(8,9%) (66,3%) (24,8%) | (40,9%) (41,5%) | (17,6%)
Use of an isoline map made in black and white
Right Wrong No Right Wrong No
answers | answers | answer | answers | answers | answer
Indication of the highest peak inthe 148 227 109 476 72 37
map (30,6%) (46,9%) (22,5%) | (81,4%) (12,3%) (6,3%)
Indication of the ridge of the 46 226 212 378 77 130
mountains (9,5%) (46,7%) (43,8%) | (64,6%) (13,2%) | (22,2%)
Indication of the course of the 163 178 143 486 54 45
creeks with an arrow (33,7%) (36,8%) (29,5%) (83,1%) (9,2%) (7,7%)
Shortest route between two
settlements by-passing neighboun 287 65 132 448 U 130
. (59,3%) (13,4%) (27,3%) | (76,6%) (1,2%) (22,2%)
mountains
Question on understanding of hypsometry (in Hungary- coloured map)
Right Wrong No Right Wrong No
answers | answers | answer | answers | answers | answer
Which colour should be used to fil 375 73 36 437 94 54
the blank area? (77,5%) (15%) (7,5%) (74,7%) (16,1%) (9,2%)
Which is the steepest slope (side)jof 144 285 55 451 95 39
the island? (29,7%) (58,9%) | (11,4%) | (77,1%) (16,2%) (6,7%)
How deep is the sea within the ar¢a 410 141 34
delimited by broken lines? i i i (70,1%) (24,1%) (5,8%)
Total of participants by country 484 585
Table 1

showing hills two tributary streams can be fountile in the picture representing mountains
there is no any affluent. Apart from the mentiomegects, Hungarian specialists found that
the number of wrong answers connecting the isofimep to the hypsometric one was
relatively low (85 wrong answers and 25 pupils left blank). As a result, more than 81.2%

of the pupils associated these two methods of septation correctly to each other.

The results of the next questignifit use of isolines and hypsometry in the same map) have
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Figure 6: Comparison of answers given to tifegqRestion of the test in Hungary

particular characteristics. Pupils did no presemnt problem when filling the blank areas in
the map using the enclosed fragments: 95.9% ofpiln@ls gave correct answers. This
situation changed radically when they had to idgritie wrong altitude represented in the
map: only 21% of pupils answered correctly thisgfiom. An interesting detail is that this
result is inversely proportional to the correctvaassin the next point (explaining why the
altitude is wrong), because 60.3% of the pupilsla@rpd it correctly. This result could be
originated by two reasons: First, a considerablecgrg of the errors identifying wrong
altitude could be provoked by the pupils’ inattentcomparing high areas filled in dark grey
tones, and second a correct association of theesfatines with the highest areas, but pupils

did not take into consideration the 50 m intenetieen each isoline.

We accepted as correct answer the hypsometry bnasbased explanations, because both
methods were used together in the map. In consequ@upils could select erroneously a
peak in an area coloured (filled) in the same dgey tone than the wrong one, but the
explanation can be correct if it is only based gpsometric concepts. The pupils’ answers
reflected faithfully the more common arguments:cénese the 324 m cannot be filled in that
dark grey tone”, “because the darkest grey markasahigher than 350 m”, “the opposite
peak has the same colour and it is 472 m high”sédaon thécolour code’this peak should
be higher than 350 m”, “counting thiees, the altitude should be more”, “the values of the
isolines change by 50 m” and “ after the 300 mimthere are two more lines, that is +100
m” (Figure 6).



Other particular detail in the results of this dimsis the number of pupils who did not give
any answer (103-108 in Hungary). This fact canb®éexplained by lack of time, because the
pupils answered the two questions following thige.oAnalyzing the questionnaires, we can
note that the tests without answers to this questi@ mainly grouped in three of the 14
participant schools. Thus, it can be deduced thatreason could be a specific difficulty

related to the understanding of this question ahéoteaching of this theme.

The results of the ™ question se of an isoline map made in black and white) can be

considered satisfactory and the majority of pujpisnpleted correctly the different tasks
based on the reading of isolines. Considering tinaber of blank answers (130), we can
affirm that the main difficulties were drawing thielge of the mountains in the map and
indicating the shortest route between two settléamawnoiding the neighbour mountains. This
last fact could indicate some problems in the prattuse (that is the reading and

understanding) of concepts related to isolines.

The question designdd evaluate the understanding of hypsometry in a coloured map was
also satisfactorily solved by the Hungarian pugiiseping the percentage of wrong answers

only between 16 and 24%, which was the secondresslt in the whole test.
Argentina

In the questiorto connect the name of landforms to their representations using different
methods the results presented a tendency similar to theghiian test: the connection of the
high mountains with its methods of representatiaa mo significant difficulties, but the
answers to the rest of this question presentedianfeesults. Only 35.3% of the pupils
identified correctly the methods of representation mountains and 33.8% of the answers

related to methods representing hills was right.
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Figure 7: Comparison of answers determining thengratitude in the map and explaining

the decision in the" question of the test in Argentina

Evaluating theoint use of isolines and hypsometry in the same map we found that the
results of answers to the first part of the questi@re similar to the Hungarian res(Figure

7). The answers to the second and third partseofjtiestion conducted inversely proportional
to the Hungarian ones: more pupils identified odiyethe wrong altitude (49.5% of
Argentine pupils against 21% of Hungarian answdosg}, fewer pupils explained properly
their decision (23.9% in Argentina and 60.3% in Bary). A more negative result was
reflected by the answers to the last part (estonatif the correct altitude), obtaining only

8.8% of correct answers.

The results of the "3 question (se of an isoline map made in black and white) infer
difficulties with the reading and understandingisadline maps (Figure 8). The worst result
was obtained when pupils had to indicate the ridigghe mountains: only 9.5% of correct
answers and 43.8% of blank answers (the higheaevalthe whole survey). The number of
right answers to the first and third parts of theestion was under 50% in both cases. After
this situation, the results of the last part (magkihe shortest route between two settlements
by-passing the neighbour mountains) constitutedrprise for the specialists, when nearly

60% gave a right answer (the third best resulbé&Argentine survey).



The question designdd evaluate the understanding of hypsometry in a coloured map also

presented contradictory results: the number ofecbranswers to the first part (determining
colour to fill an area in blank) was higher (77.5%0)t more than 58% of the pupils could not
determine the steepest slope in the map. Thisrémsstlt can be traced back to problems

understanding isolines, which are the base to staleding the hypsometry in a map.

SURVEY FOR TEACHERS

Simultaneously with the survey for pupils, we sarguestionnaire designed for the teachers
and asked them about the teaching of methods akeseptation of landforms in the
classroom, their suggestions to enhance the umaelisg of these methods and other themes
related in general to the teaching of map concépt$able 2, some of the answers given by
the teachers to this questionnaire in both countare included. Although only a low number

of teachers was asked in both countries, we cdnymdwo of these results:

RESULTS OF THE QUESTIONNAIRE FOR TEACHERS
(RESUME)
' Answers
Questions -
Argentina Hungary
What kinds of methods to] Isolines — 3 Isolines — 16
represent the relief are used in th¢ Hypsometry — 11 Hypsometry — 5
maps presented in the classroomp Hypsometry combined with Hypsometry combined with
shading —1 shading -5
Other — 3 Other — 3
Do you organize Yes -6 Yes — 15
excursions or practices based on| No -9 No - 14
map use?
If your answer is positive,
please specify: In your own city or town — 4 In your own city or town — 9
Where do you make the | Near your own city or town — 0 Near your own city or town — 7
excursion? In other regions of the country — 3 In other regions of the country — 1|3
In other country — 1 In other country — 2
Tourist map — 4 Tourist map — 13
What kinds of maps do | Road map — 4 Road map - 4
your pupils use? City map — 4 City map — 14
County map — 2 County map — 4
Other -1 Other -1
One time/year — 6 One time/year — 3
How often do you Twicelyear — 0 Twicelyear — 1
organize the excursion? Three times/year — 0 Three times/year — 4
Other -0 Other — 3
Do you use any other kind Yes — 13 Yes — 27
of didactic materials to explain thd No — 1 No -2
landforms? No answer — 1 No answer — 0




If yes, specify which: Cross-section — 12 Cross-section — 10
Sand table — 0 Sand table — 11
Relief model — 2 Relief model — 11
Digital 3D models — 3 Digital 3D models — 2
Others — 6 Others — 4
Do you consider the Yes -3 Yes — 13
pupils’ knowledge sufficient about] No — 11 No — 15
relief acquired in subjects related fdNo answer — 1 No answer — 1
Geography?
If your answer is negative} 39— 1 é" -3 3i_1 é"— 10
specify which grade you consider| 4™ — 2 -7 4" _5 -4
more appropriate to teach these | 5" —1 ' (high school) { 5" -9 g -2
concepts. 3
In your opinion, which arg Coloured hypsometry, study of Increment of practical knowledge,
the concepts related to relief that | satellite images, aerial photos and e.g. practices of map reading and
should be taught more detailed? | cross-sections. concepts related to relief
Total of asked teachers/country: 15 29
Table 2

- A similar percentage of teachers organize exounssibased on map use: only 40% in
Argentina and 51.7% in Hungary. This is a real atist for the pupils to practice the use of
maps as an orientation tool, probably caused byt¢baomic difficulties in these countries.

- Only 20% of Argentine teachers are satisfied wthir pupils’ knowledge about relief; in
Hungary, this number is also relatively low, abd&#o. Teachers in both countries consider
that the grades indicated in the actual study plarisarn map concepts are appropriat® (7
grade in Argentina and™grade in Hungary). In the specific case of Hungeeycan note that

a considerable percentage of teachers (42%) alieedcto teaching relief concepts a year

later (in grade 6).
CONCLUSIONS

After our joint research, the participant teams kedr out several proposals related to the
teaching of map concepts in schools:

Common proposals:

- The development of map reading competences gbibpés cannot be considered enouglp at
the present stage, the map understanding compstshoeld also be developed. The bengfits
of these competences can be noted, first of atinguhe use of thematic maps during the
learning activities, embracing simultaneously déf@ subjects, specialties and fields| of
literacy. The development of these competencesbiyis also included in the study plans|of

the participant countries, but the results obtaidedng this survey indicate its practidal
realization is not always materialized. The caue&shis situation would need further
investigation to propose more concrete solutions.




- An important requisite of publishing a schooltok should be a more careful selectjon
(or edition) of the maps to be included, takingconsideration which concepts will pe
illustrated by maps and, if necessary, modifying tilaps according to the pupils’ knowledge.
During the edition of textbooks, it is recommendata request the service of a cartograpper,
e.g. to include one as a member of the EditoriarBo

- The use of satellite images in the textbooks attalses is recommended, which help fthe
pupils to understand the content of the physicgdsiiay visualizing the represented territoljies
in their natural dimension.

Specific proposals by country

Argentina Hungary

- The systematic edition of school atlase$-itMaintenance or increment of the actual Igvel
very important in the interest of an integfaf quality of the Hungarian school atlases.
geographic education: the atlases printed| for

the general public or the maps included| inThe actual study plans do not include any
text- or workbooks cannot substitute thgrtheme dedicated specially to the reading of
The pertinent authorities responsible for flieematic maps. Pupils read and use spme
publication of textbooks for schools shodlltypes of charts in subjects related |to

consider the achievable proposals to finfiMathematics (it is a very positive experiernce

solution to the absence of Argentine schotblat demonstrates the interrelation betwpen
atlases in the Argentine system of educatigmlifferent subjects), but in subjects related to
Geography there is no any theme about ofher
- The research team considers it usefu| teethods of thematic representation (dot,

review the Hungarian experiences in the sfdlew, non-physical use of isolines, etg).
financial support of the edition of textbook€onsidering that the maps gre

and school atlases. interdisciplinary learning tools (used in other
subjects as History, Literature, etc.), ywe
propose the analysis by pertinent authorifies
of a possible introduction of the teaching|of
these concepts.

People interested in this research can find fremsscto all the databases, documents, etc.
related to this project visiting the following sit&tp://lazarus.elte.hu/hun/dolgozo/jesus/mag-

arg/proyectl.htmAll the documents are available in the languaigghe participant countries

(Spanish and Hungarian).

The final results were sent by the organizers taha participating schools. A document
presenting and analyzing the results of the suway also placed on the website. This report
sums up the positive experiences detected duriegteéhching and practical use of map
concepts, drawing up those ideas and suggesti@aisctuld be applied mutually in both
countries. These results have been presentediousarational and international conferences,
and the participating specialists are also prongotive results in Argentine and Hungarian

institutions related to educational activities imetfields of geography and cartography



(ministries, research institutes, teachers orgéioizs, etc.). The research teams plan to
continue the collaboration also in other cartogr@apthemes and their practical use

(application) in activities closely related to tha@ucation of the young generations.

This paper was written in the framework of actegtiof the MTA-ELTE Research Group on
Cartography and GIS, financed by the project ARG366f the Hungarian Ministry of
Education and the project HU / PAO3 — UVII / 002toé Argentine SECYT-ME.
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