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Abstract. An analysis of everyday use of mathematics by working youngsters in commercial trans-

actions in Recife, Brazil, revealed computational strategies different from those taught in schools. Per-

formance on mathematical problems embedded in real-life contexts was superior to that on school-type

word problems and context-free computational problems involving the same numbers and operations.

Implications for education are examined.

1. Introduction

There are reasons for thinking that there may be a difference between solving mathematical problems

using algorithms learned in school and solving them in familiar contexts out of school. Reed & Lave

(1981) have shown that people who have not been to school often solve such problems in different ways

from people who have. This certainly suggests that there are informal ways of doing mathematical

calculations which have little to do with the procedures taught in school. Reed & Lave’s study with

Liberian adults showed differences between people who had and who had not been to school. However,

it is quite possible that the same differences between informal and school-based routines could exist

Keywords: Mathematics, problem-solving, real-life contexts, educational practices, algorithms, contextual influences, pedagogical

assumptions

Article Type: Translation Paper.

Communicated by Saeid Maghsoudi.

∗Corresponding author.

Received: 09-03-2024, Accepted: 10-06-2024, Published Online: 26-01-2025.

∗∗The above abstract has been extracted by the translator from the original article (T. Nunes, D. W. Carraher and A. D. Schliemann,

Mathematics in the streets and in schools, British Journal of Developmental Psychology, 3 no. 2 (1985) 1–29.)

http://dx.doi.org/10.22108/msci.2024.140942.1648 .

71

http://math-sci.ui.ac.ir
http://www.ui.ac.ir
https://orcid.org/0000-0002-1928-1805
https://orcid.org/0000-0003-2356-9438
https://orcid.org/0000-0001-6365-1466
https://orcid.org/0009-0002-5801-4811
https://orcid.org/0000-0001-8055-0173
http://dx.doi.org/10.22108/msci.2024.140942.1648


T. Nunes Carraher etal/Translators: P. karimi and A. Rafiepour, Journal of Mathematics and Society/ 9 no. 4 (2024) 71-86

within people. In other words, it might be the case that the same person could solve problems

sometimes in formal and at other times in informal ways. This seems particularly likely with children

who often have to do mathematical calculations in informal circumstances outside school at the same

time as their knowledge of the algorithms which they have to learn at school is imperfect and their

use of them ineffective. We already know that children often obtain absurd results such as finding a

remainder which is larger than the minuend when they try to apply routines for computations which

they learn at school [4]. There is also some evidence that informal procedures learned outside school

are often extremely effective. Gay & Cole (1976) [9] for example showed that unschooled Kpelle

traders estimated quantities of rice far better than educated Americans managed to. So it seems quite

possible that children might have difficulty with routines learned at school and yet at the same time be

able to solve the mathematical problems for which these routines were devised in other more effective

ways. One way to test this idea is to look at children who have to make frequent and quite complex

calculations outside school. The children who sell things in street markets in Brazil form one such

group [14]

2. Main Results

The children were found by the interviewers on street corners or at markets where they worked alone

or with their families. Interviewers chose subjects who seemed to be in the desired age range-school

children or young adolescents-obtaining information about their age and level of schooling along with

information on the prices of their merchandise. Test items in this situation were presented in the

course of a normal sales transaction in which the researcher posed as a customer. Purchases were

sometimes carried out. In other cases, the ‘customer’ asked the vendor to perform calculations on

possible purchases. At the end of the informal test, the children were asked to take part in a formal

test which was given on a separate occasion, no more than a week later, by the same interviewer.

Subjects answered a total of 99 questions on the formal test and 63 questions on the informal test.

Since the items of the formal test were based upon questions of the informal test, order of testing was

fixed for all subjects. The analysis of the results from the informal test required an initial definition of

what would be considered a test item in that situation. While, in the formal test, items were defined

prior to testing, in the informal test problems were generated in the natural setting and items were

identified posteriori. In order to avoid a biased increase in the number of items solved in the informal

test, the definition of an item was based upon questions posed by the customer/tester. This probably

constitutes a conservative estimate of the number of problems solved, since subjects often solved a

number of intermediary steps in the course of searching for the solution to the question they had been

asked. Thus the same defining criterion was applied in both testing situations in the identification of

items even though items were defined prior to testing in one case and after testing in the other. In both
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testing situations, the subject’s oral response was the one taken into account even though in the formal

test written responses were also available. Context-embedded problems were much more easily solved

than ones without a context. This research showed that 98.2 percent of the 63 problems presented

in the informal test were correctly solved. In the formal test word problems (which provide some

descriptive context for the subject), the rate of correct responses was 73.7 percent, which should be

contrasted with a 36.8 percent rate of correct responses for mathematical operations with no context.

The results seem to be in conflict with the implicit pedagogical assumption of mathematical educators

according to which children ought first to learn mathematical operations and only later to apply them

to verbal and real-life problems. Real-life and word problems may provide the ‘daily human sense’

(Donaldson, 1978) [8] which will guide children find a correct solution intuitively without requiring

an extra step-namely, the translation of word problems into algebraic expressions. This interpretation

is consistent with data obtained by others in the area of logic, such as Wason & Shapiro (1971)

Johnson-Laird et al. (1972) and Lunzer et al. (1972) [16] [10] [12].

3. Conclusions

In the informal test, children rely upon mental calculations which are closely linked to the quantities

that are being dealt with. The preferred strategy for multiplication problems seems to consist in

chaining successive additions. In the formal test, where paper and pencil were used in all the above

examples, the children try to follow, without success, school-prescribed routines. Mistakes often

occur as a result of confusing addition routines with multiplication routines. Summarizing briefly, the

combination of the clinical method of questioning with participant observation used in this project

seemed particularly helpful when exploring mathematical thinking and thinking in daily life. The

results support the thesis proposed by Luria (1976) [13] and by Donaldson (1978) [8] that thinking

sustained by daily human sense can be-in the same subject-at a higher level than thinking out of

context. They also raise doubts about the pedagogical practice of teaching mathematical operations

in a disembedded form before applying them to word problems. Our results are also in agreement

with data reported by Lave et al. (1984), who showed that problem solving in the supermarket

was significantly superior to problem solving with paper and pencil. It appears that daily problem

solving may be accomplished by routines different from those taught in schools. In the present study,

daily problem solving tended to be accomplished by strategies involving the mental manipulation

of quantities while in the school-type situation the manipulation of symbols carried the burden of

computation, thereby making the operations ‘in a very real sense divorced from reality’ (see Reed

& Lave, 1981, p. 442) [15]. The sort of mathematics taught in schools has the potential to serve

as an ‘amplifier of thought processes’, in the sense in which Bruner (1972) [2] has referred to both

mathematics and logic. As such, we do not dispute whether ‘school math’s’ routines can offer richer
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and more powerful alternatives to math’s routines which emerge in non-school settings. The major

question appears to center on the proper pedagogical point of departure, i.e. where to start. We suggest

that educators should question the practice of treating mathematical systems as formal subjects from

the outset and should instead seek ways of introducing these systems in contexts which allow them to

be sustained by human daily sense.

References

[1] M. T. Berlinck, Marginalidah Social e RelacGes h CIasse em SZo Paulo, Vozes, Petropolis, RJ, Brazil,

1977.

[2] J. Bruner, Relevance of Education, Penguin, London, 1972.

[3] T. N. Carraher, D. Carraher and A. Schliemann, Na vida dez, na escola zero: Os contextos culturais

da aprendizagem da matematica, Cadernos de Pesquisa, 42, (1982) 79–86. (SHo Paulo, Brazil, special

UNESCO issue for Latin America.)

[4] T. Carraher and A. Schliemann, (in press 1), Computation routines prescribed by schools: Help or hindrance,

Journal for Research in Mathematics Education.

[5] C. Cavalcanti, Viabilidade do Setor Informal. A Demanda de Pequenos Servicos no Grande Reeve, Instituto

Joaquim Nabuco de Pesquisas Sociais, Recife, PE, Brazil, 1978.

[6] C. Cavalcanti and R. Duarte, A Procura de Espaco na Economia Urbana: 0 Setor Informal de Fortaleza,

SUDENE/FUNDAJ, Recife, PE, Brazil, 1980a.

[7] C. Cavalcanti and R. Duarte, 0 Setor Informal de Salvador: DimensGes. Natureza. SignificagZo, SU-

DENE/FUNDAJ, Recife, PE, Brazil, 1980b.

[8] M. Donaldson, Children’s Minds, Norton, New York, 1978.

[9] J. Gay and M. Cole, The New Mathematics and an Old Culture: A Study of Learning among the Kpelle

ofLiberia, Holt, Rinehart and Winston, New York, 1976.

[10] P. N. Johnson-Laird, P. Legrenzi and M. Sonino Legrenzi, Reasoning and a sense of reality, Brifish, Journal

of Psychology, 63 no. 1 (1972) 395–400.

[11] J. Lave, M. Murtaugh and O. de La Rocha, The dialectical construction of arithmetic practice. In B.

Rogoff and J. Lave (eds), Everyday Cognition: Its Development in Social Context, Harvard University

Press, Cambridge, MA, 1984, 67–94.

[12] E. A. Lunzer, C. Harrison and M. Davey, The four-card problem and the development of formal reasoning,

Quarterly Journal of Experimental Psychology, 24 (1972) 326–339.

[13] A. R. Luria, Cognitive Development: Its Cultural and Social Foundations, Harvard University Press, Cam-

bridge, MA, 1976.

[14] T. Nunes, D. W. Carraher, and A.D. Schliemann, Mathematics in the streets and in schools. emphBritish

Journal of Developmental Psychology, 3 no. 2 (1985) 1–29.

1T. Carraher and A. Schliemann published in 1985.

74 http://dx.doi.org/10.22108/msci.2024.140942.1648

http://dx.doi.org/10.22108/msci.2024.140942.1648


T. Nunes Carraher etal/Translators: P. karimi and A. Rafiepour, Journal of Mathematics and Society/ 9 no. 4 (2024) 71-86

[15] H. J. Reed and J. Lave, Arithmetic as a tool for investigating relations between culture and cognition, In

R. W. Casson (ed.), Language, Culture and Cognition: Anthropological Perspectives, Macmillan, New York,

1981.

[16] P. C. Wason and D. Shapiro, Natural and contrived experience in a reasoning problem, Quarterly Journal

of Experimental Psychology, 23 (1971) 63–71.

Pouya Karimi

M. Sc. student at Department of Mathematics Education, Faculty of Mathematics and Computer, Shahid Bahonar

University of Kerman, Kerman, Iran &

Memebr of Mathematics Education Research Group at Mahani Math Center, Afzalipour Research Institute, Shahid

Bahonar University of Kerman, Kerman, Iran

Email: Pouya.k1380@math.uk.ac.ir

Abolfazl Rafiepour

Department of Mathematics Education, Faculty of Mathematics and Computer, Shahid Bahonar University of Kerman,

Kerman, Iran &

Head of Mathematics Education Research Group at Mahani Math Center, Afzalipour Research Institute, Shahid Ba-

honar University of Kerman, Kerman, Iran

Email:Rafiepour@uk.ac.ir

http://dx.doi.org/10.22108/msci.2024.140942.1648 75

http://dx.doi.org/10.22108/msci.2024.140942.1648

	1. Introduction
	2. Main Results
	3. Conclusions
	References

