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Abstract: The Czech school reform tends to aim at competences rather than at 
knowledge. We attempt to bring some evidence that the mathematical competences is a vague term 
without precise scientific as well as practically useful contents. based on the analysis of the Czech 
data from PISA 2003, we could not substantiate the differences in teaching practices referred by 
students with different mathematics test results, i.e. allegedly with different levels of math com-
petences. Thus, any more or less effective competence-teaching practices could not be identified. 
Similarly, in TIMSS 2007, we did not find any differences in teaching practices between the Czech 
“pro-reform” and “antireform” teachers.

We further investigated the reformists’ requirement to set up the real life, on the one hand, 
a starting point of the school teaching/learning, and, on the other hand, its ultimate goal. In the 
studies exploring the issue, we found no definite results in favour of the use of real-world problems 
in school mathematics. Similarly, the effectiveness of any particular method or practice of school 
knowledge acquisition on a far transfer into the everyday or even professional life cannot be proved. 
Moreover, the usefulness of the concept of transfer itself was questioned in recent debates as re-
dundant (existing besides the concept of learning).

We conclude that the Czech reformist discourse is predominantly based on extracting partial 
moments of the teaching/learning process, putting them as antagonisms and labelling them as uni-
versally good or bad. On the contrary, we argue that these different moments, however opposite 
they could seem, stand as mutually linked parts in the real teaching/learning process.

Keywords: knowledge, competence, teaching/learning process, real-world problems, transfer, 
school reform, reformist discourse

For more than twenty years, the educational discourse in the Czech republic has 
been engaging in debates − sometimes implicit − focusing on an issue which can be 
summarized as follows: is the child’s learning more efficient if he/she appropriates 
items of knowledge (mostly identified with memorizing and drill) or if he/she con-
structs, discovers, leads inquiries or solves problems? The first orientation tends 
to be termed “passive”, whereas the second “active”. This controversy appears in 
educational practice and theory under the label of traditional teaching/learning 
or teaching/learning based on direct instruction vs. constructivist, competence or 
skills oriented teaching/learning.

1 The study was carried out within financial support from the Grant Agency of the Czech republic, 
by Grant No. P407/11/1740 “Critical areas of primary school mathematics − analysis of teachers’ 
didactic practices”.
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24 The reformist discourse in the Czech republic, as in many other countries,2 ad-
vocates the latter position. In striving to answer the question of effective teaching/
learning, it has set up a stark opposition between these different approaches to 
teaching. The experts of the National Institute of Education, for instance, express 
the crux of the curricular reform (and, more generally, the reform of teaching/
learning) in the following, succinct way: “Simply put, students should no longer be 
required to learn heaps of encyclopaedic information. Instead, they should learn to 
think logically, search for information and use it. They should be encouraged to be 
more active in class and to deal with problems independently. … Graduates should 
not only become experts in the given area but should also acquire the so-called key 
competences − the ability to communicate, co-operate, bear responsibility, make 
themselves understood in a foreign language, use information technology. Further-
more, they should be willing to pursue life-long learning. This will be essential in 
their future lives, as they will be required to respond to social and technological 
changes.” (Franklová, 2009, p. 22)

This somewhat Manichean treatment of the problem results in a series of an-
tinomies which, however, are not evidence-based. In the present article, we will 
describe and discuss in greater detail the (school) knowledge vs. competence (for 
life) controversy and the extent to which such an approach can be substantiated by 
the research evidence in the field of education.

Actually, this debate revolves around the following issues: 
(1) With an appeal to the decline of the results shown by Czech students in PISA 

and TIMSS surveys, reformists allege that school teaching/learning (including the 
teaching/learning of mathematics) is inefficient. School teaching/learning should 
focus on the development of cognitive competences (of thinking skills) instead of 
subject matter knowledge, they say.

(2) The PISA surveys assess competences for life. Therefore, it is said, we must 
set real world-problems − instead of de-contextualized “abstract” knowledge − as 
the starting point of the teaching/learning.

(3) They believe school teaching/learning focused on competences to be more 
efficient since it allows for a long-term (far) transfer − which is meant to be in line 
with the alleged general long term aim of school teaching/learning: the practical 
application of its outcomes in life. 

The question that needs to be raised is the following: which approach or method of 
teaching/learning is preferable? Is a general answer to such a question available at all 
− irrespective of the cognitive level of students and the potential of their proximal de-

2 The benefit knowledge acquisition may have for the intellectual development of the student is 
periodically questioned in many countries. The most marked example is the USA, where blanket 
evaluations of students’ school results show that despite the improvement in basic competences, 
the students still do badly in higher learning processes. This leads to repeated criticism levelled 
at the school for its not being able to ensure that students will acquire the methods and compe-
tences related to thinking skills. The teachers are subsequently pressed to focus their teaching 
on thinking competences (de bono, 1976; Ennis, 1987; Paul, 1993). The implicit opinion is com-
monly shared that the school puts too much emphasis on knowledge acquisition, while it should 
preferably pursue the development of intellectual competences applicable in practice.

Orbis_scholae_2_2012_2793.indd   24 23.4.13   8:48



Should Learning (Mathematics) at School Aim at Knowledge or at Competences?  

25velopment, or regardless of domain of learning or of the nature of the task? And what 
kind of educational research evidence is supposed to help us in such a deliberation?

1   Are Competences the goal to which the Curriculum  
is just a Tool?

From the reformists’ point of view of the education, the curriculum is a subject 
serving other, more primary objectives. Within the Czech curricular reform, its role 
is “subservient” or instrumental because students’ competences are the goals. This 
is apparent from the wording of the policy reform document called Framework Edu- 
cation Programme for Basic Education (rVP ZV, 2005) and it is even more obvious  
in its further interpretation. For instance, J. Maňák states that the reform consists in  
a radical change of objectives and of the content of education: “Elementary edu-
cation should help the students to gradually develop key competences and provide 
a reliable basic general education, oriented especially on the situations close to life 
and practical acting. These are important target values not previously delimited in 
such a pregnant and univocal way. … The curriculum is understood as a tool that 
has to lead to the achievement of key competences” (Maňák, Janík, & Švec, 2008, 
p. 35). The subordinate role of the curriculum is further revealed in the structure 
of the text of the rVP ZV, which puts forward nine very broad educational areas 
followed by educational fields. Only in the last step attention is paid to school 
subjects and their curricula. The document relates these levels within a hierarchic 
order: particular knowledge is included by way of curricular example only after 
target competences in the educational area, field and subject have been delimited.

The quite indefinite term competence (construed as a “system of knowledge, 
skills, abilities, attitudes and values that are important to the individual’s personal 
development and to the individual’s role in society”, rVP ZV, 2005, p. 14) comes, 
as ropé and Tanguy (1994) show, from the sphere of vocational (professional) edu-
cation. The conception and instruments of vocational education are meant to pro-
vide the model for all education, from pre-school to university level. Laval (2004) 
explains that the term “competence” is neutral only in appearance: it seemingly 
expresses a universal psychological construct relating only to an individual and his/
her acquired, largely implicit qualifications, not controllable by the school. This, 
however, obscures the fact that it involves a very unclear connection between theo-
retical knowledge and skills on the one hand and of practice on the other. Laval thus 
reminds us that with the introduction of competences, we are led into the world of 
evaluation tools, control, supervision and of a gradual search for maximum rationali- 
ty. but this world is the world of out-of school, especially of work, in which a set of 
required processes and skills needed to fulfil particular operations is established and 
adapted ad hoc to meet the criteria of profitability. The competence is ultimately 
destined to serve a practical, utilitarian purpose. hence, at the heart of the term 
competence, one finds the criterion of being “close to life and to practice”.
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26 Nevertheless, the criterion of utility for practical life is gaining ground even with-
in the critique of the school form of teaching/learning. For instance, the reformists’ 
critique extends even to the teaching of mathematics which, in its “traditional” 
form, allegedly ignores the natural, everyday life of the child. They believe this 
serves to undermine students’ motivation: “After all, as early as the first class, the 
renaming of the subject itself from “Sums” to “Mathematics” and the compulsory 
use of the terms “plus” and “minus” instead of the until then common terms “and” 
and “without” bears witness to the tendency to ignore the natural connection of the 
child to his/her concrete world” (Mleziva, 2011, p. 5). 

Yet PISA itself states that the focus of mathematical tasks was on the “functional 
use of knowledge in solving real-life problems, rather than on ascertaining to what 
degree they had mastered their studies of formal mathematics or the degree to 
which they were facile with particular facts or procedures” (Learning Mathematics 
for Life, 2009, p. 36). And in defining mathematical literacy, the ability of stu-
dents to solve real-world problems with the use of skills and knowledge gained both 
through school teaching and in everyday life is posited as a criterion of successful 
teaching. Competences should thus serve both as the starting point and as the ob-
jective of teaching: “Mathematical literacy is about dealing with ‘real’ problems. 
That means that these problems are typically placed in some kind of a ‘situation’. 
In short, the students have to ‘solve’ a real world problem requiring them to use the 
skills and competences they have acquired through schooling and life experiences.” 
(Learning Mathematics for Life, 2009, p. 20)

The data of both PISA, and partially also of TIMSS, may therefore be expected 
to give us a more precise idea of the contents of the term “competence” and of 
the kinds of teaching that influence − positively or negatively − the development of 
such competences.

Czech reformists often refer to the PISA and TIMSS surveys in two different ways. 
On the one hand, they, in accordance with PISA, emphasize that the objective of the 
reform consists in the development of “competences for life instead of knowledge”. 
On the other, they explain the bad results of the last surveys in the following way: 
Czech students lag behind because the reform has not been implemented consist-
ently and has not been carried out fully yet.

Our question is whether it is possible to identify in these surveys any differences 
in Czech teachers’ ways of teaching and whether some of these ways lead to better 
student results than others.

During the TIMSS 2007 survey, Czech teachers were, among other things, asked 
to answer the following question: “To what extent do you agree with the follow-
ing judgements concerning the reform in progress: a) I support the reform; b) the 
implementation of the school educational programmes3 (SEP) is just an outward 
change?” This allowed us to construe a group of “pro-reform” teachers that agree 
(“definitely” or “rather”) with the first statement and disagree with the second, 

3 The school educational programmes should be a concrete tool by means of which the curricular 
reform privileging competences is realized in the given school.

Orbis_scholae_2_2012_2793.indd   26 23.4.13   8:48



Should Learning (Mathematics) at School Aim at Knowledge or at Competences?  

27and a group of “anti-reform” teachers who answered in the opposite way. On this 
understanding, 15.1% of the teachers in question were in favour of the reform, 61.5% 
of them were against.

When comparing the groups of teachers, we focused on whether there were any 
differences in their students’ overall results in the mathematics test. The difference 
in the national rasch score (mean 150, STD 10) was 2.47 in favour of the pro-re-
form teachers. but even this small difference could be attributed to the fact that 
a disproportionate percentage of the pro-reform teachers from the Czech sample 
teach at eight-year grammar schools where the performances in the test are gen-
erally higher in comparison with the corresponding grades at basic schools. When 
a separate comparison was made between pro-reform and anti-reform teachers first  
in secondary basic schools and then in eight-year grammar schools, the differences in  
results were lower than 0.5 point. 

Furthermore, we compared these teachers based on the methods of teaching they 
use in their classes.4 When we compared their answers, some differences became ap-
parent. The pro-reform teachers purportedly frequently ask their students “to apply 
facts, concepts and procedures to solve routine problems”, “to explain their answers”, 
“to work together in small groups” and, on the other hand, do not often require them 
“to relate what they are learning in mathematics to their daily lives”. Even though 
some of the differences could seem surprising, they were immediately challenged 
when the same comparison was made based on the answers of students. From this 
point of view the pro-reform teachers differ from the anti-reform mostly in that in 
class, students “use calculators”, “begin their homework in class” and “explain their 
answers” more often, and that, on the other hand, they “practice adding, subtracting, 
multiplying, and dividing without using a calculator”, “review their homework” and 
“work on fractions and decimals” less often. We can see that there is very little over-
lap between the answers of teachers and students − they agree only in that students 
are required to explain their answers more in classes taught by pro-reform teachers.

We also wanted to find out, whether particular answers given to question 17 
(teacher questionnaire − TQ) and to question 10 (student questionnaire − SQ) influ-
ence the overall performance in the mathematic test in any given way. At first, we 
calculated the correlations (Spearman’s rho) with the overall result for individual 
items. The correlations were very low or negligible.

We also examined whether a certain combination of the items had a stronger 
influence on test results than individual items. We carried out the factor analysis 
individually for the items in question 17 (TQ) and in question 10 (SQ). For both of 
the questions, a two factor model was suitable for the description of the connections 
between the items. Moreover, for both of the questions, only one of the factors was 
saturated by the differences between “pro-reform vs. anti-reform teachers”. The 

4 Teacher questionnaire − question 17: “In teaching mathematics to the students in the TIMSS class, 
how often do you usually ask them to do the following?” (items a−l)

 Student questionnaire − question 10: “how often do you do these things in your mathematics 
lessons?” (items a−q)
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28 contents of most of the other items saturating any of the factors allowed for the 
hypothesis that these are the factors characterising, to some extent, the reform 
and, on the other hand, traditional teaching. So we used this result to create the 
aggregation of items in both questions 17 and 10. but even the correlations between 
the aggregated items and the overall mathematics test results were negligible (the 
highest was r = 0.085).

On the other hand, we found an interesting correlation of the test results with the 
school grade in mathematics (r = 0.605). Evaluation using grades is often criticised 
by the reformists as inadequate and as a formal expression of success at school that 
leads to undesirable types of motivation for the children and to the acquisition of 
knowledge which is merely formal and precludes deeper understanding.

In the PISA 2003, we were not given the possibility of comparing two predefined 
groups of teachers because no questionnaire for teachers was administered in this 
survey. Instead of this, we started with the assumption that the test result itself is 
an expression of competences and that the ways of teaching that would significant-
ly correlate with the test results could be considered as pertinent in shaping such 
competences.

The question Q38 of the students’ questionnaire does not give a detailed account 
of ways of teaching in class, unlike the TIMSS 2007. Nevertheless, for some of the 
items it could be assumed that they may be connected with the reformist mode of 
teaching and thus influence the results of the test.5

Similarly to the TIMSS, we found negligible correlations between the answers to 
the question Q38 and the overall test results and a much higher correlation of the 
item 39a, which asked about the mathematics school grade in the most recent school 
report (r = 0.425).

The correlation of the grade and the PISA test result is thus lower than for the 
TIMSS test. but it is questionable whether it confirms that there should be an im-
portant difference between the nature of the TIMSS and PISA tests, or, whether 
the difference corresponds to the difference between mathematics knowledge and 
mathematics competences.6

Whether we consider the result of the test to be an indicator of the level of 
knowledge or of the level of competences, we come to the conclusion that, bearing 
on the data of PISA and TIMSS, there is nothing to deduce about the efficiency of 
ways of teaching. It also is not clear from the data which ways of teaching allow us 
to distinguish between pro-reform and anti-reform teachers, or between teaching 
of competences and the traditional teaching of knowledge.

5 Student questionnaire − Q38: how often do these things happen in your <Mathematics> lessons? 
6 The question arises here to what extent the statement that PISA assess the ability of students “to 

use their mathematical knowledge in solving mathematical situations presented in a variety of 
settings” (Learning Mathematics for Life, 2009, p. 36) is valid and to what extent focus shifts from 
solving mathematical situations to the quality of the description of the context, the frequency 
at which the student comes in contact with that context and its proximity or distance from the 
school context. The authors underline that the ability to switch between the school context of 
using mathematics and its use in various everyday contexts is taught − to a different extent in 
various countries.
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292  “Real-world Problems” (RwP) as a Starting Point  
of Learning

If the competences are delimited at all, their key feature should consist in their 
relation to real life, in the two following senses:
1. contexts of everyday life should form the starting point of learning,
2.  the general long term objective of school learning should be the use of its results 

in practice, in real life − this presupposes their transfer far in time and context.
In this section, we will discuss the first issue. The question of transfer will be 

discussed in section 3.
The popularity of teaching based on everyday life problems was augmented by 

the development of the so called situated learning (Lave & Wenger, 1991). The sit-
uated learning approach had been initiated by the justified criticism of the applica-
tion of intelligence tests coming from the western civilization area to people from 
other cultures. This is because successful solving of tasks in these tests requires ways 
of thinking and knowledge gained by systematic school learning. but when these 
were applied to populations with significantly different cultural background or to 
culturally disadvantaged (ethnic minorities in the USA or indigenous populations in 
Africa), their results were very poor. This led researchers to the idea of monitoring 
the skills of these people in their everyday life. The positive result was the discovery 
that the tested people are not intellectually retarded, because in situations that 
are familiar to them they master the required cognitive operations and skills (Cole, 
Scribner, 1981).

Significantly, the situated learning translates into French as ‘learning in context’ 
(apprentissage en contexte), a somehow inaccurate expression, but one which makes 
explicit reference to an important dimension of situated learning, that of context, 
which in turn reminds us of the other necessary term of the relation, “text”, making 
salient the “text−context” relationship. This turn towards situated learning, towards 
forms of cognition and learning in practical situations (e.g., intellectual operations 
developed by tailors apprentices in Jean Lave’s experiments in Liberia, 1977), to-
wards learning in practice (e.g., everyday arithmetic in the research conducted by 
Scribner, 1986, and by rogoff, 1990) led to a full appreciation of cognition as a set 
of cultural practices and of the impact of the context on learning. And the term 
“apprenticeship” was established to denote the learning embedded in a (real-life) 
situation (contrary to the term “learning” denoting the formal school learning).

At the same time, it may have led to the overestimation of this form of learning 
at the expense of the importance and function of school forms of cognition and 
learning, of what we could call the “text in the situation”. In conjunction with the 
reviving educational reformism and a return to student-centeredness, this led to the 
overall negation of the developmental significance of school forms of cognition. Situ-
ated learning in contexts of practical life of the individual was placed on a pedestal, 
almost as a model for learning at school. reformist (student-centred) conceptions of 
teaching/learning are strongly nurtured by this conception (Štech, 2008).
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30 Many users of situated cognition theory are insensitive to the fact that learning 
at school is also learning in a context with its own specificities, a context which 
represents a community of practices largely derived from a concept of scientific 
knowledge. A comparison with extra-curricular contexts makes it evident that the 
objective of school is epistemic. It aims at the transformation of modes of thinking, 
of experiencing, and of the self. This requires a clear conception of the relations 
between spontaneous learning (the kind of learning we do, and what it is we learn, 
in everyday contexts) and education, formal learning and development. School 
teaching contributes to the so-called intellectualization of cognitive operations − to 
working with principles with economical abstraction, which brings a different quality 
of attention, memory or thinking and “raises” the spontaneous thinking in everyday 
practical situation to a higher level. Let us show the difference on one example.

Carraher and Schliemann (2002) refer to some examples of thinking of adults 
who did not attend school and to limitations of their knowledge gained in everyday 
practice:

“We asked brazilian school children and street sellers who had received little or 
no instruction on multiplication to solve aloud pairs of verbal problems where they 
had to compute the price of a certain amount of chocolates based on unit prices 
(Schliemann, Araujo, Cassunde’, Macedo, & Nice’as, 1998). The following is an ex-
ample of the problems pairs we used: Type 1: A boy wants to buy chocolates. Each 
chocolate costs 50 cruzeiros. he wants to buy 3 chocolates. how much money does 
he need? Type 2: Another boy wants to buy a type of chocolate that costs 3 cruzeiros 
each. he wants to buy 50 chocolates. how much money does he need?

Participants first solved a problem where the larger number denoted the price of 
one item and the smaller one indicated the number of items to be bought. immedi-
ately after they were given the corresponding problem where the smaller number 
denoted price and the larger one denoted number of items and were asked wheth-
er they knew its answer without doing any computation. If they used the former 
problem to answer the latter, we took this as an indication that they relied on the 
commutative property of multiplication. The group of school children who had re-
ceived school instruction in multiplication (second- and third-graders) solved the 
first problems in each pair via multiplication and frequently relied on the commu-
tative property to answer the second problems. In contrast, street sellers tended 
to use repeated additions throughout and rarely invoked the commutative property 
to answer the second problem. Instead, they successively added the number of cru-
zeiros, a cumbersome procedure leading to frequent errors if they had to add, for 
instance, 3 cruzeiros 50 times.

The above results suggest that, although people can learn meaningful mathe-
matical ideas in mundane, non-academic situations, they nonetheless need access 
to new symbolic systems and representations they are not likely to acquire out of 
school.” (2002, p. 253−254)

The issue of effectiveness of the use of “real-world problems” (rWP) in school 
teaching/learning is also dealt with in the National Mathematics Advisory Panel 
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31(NMAP) report. It states that, especially, this term is used in a very diverse way: 
“A serious problem in synthesizing the research in this area is that there is no clear, 
agreed-upon meaning for “real-world” problems” (NMAP, report of the Task Group 
on Instructional Practices, 2008, p. 98). In comparable studies on contextualiza-
tion, the use of “real-world contexts” in school problems proved effective, but 
only if these were contextualized in a similar way. regrettably, the students did not 
manifest the improvement in other, more general skills (computation, simple word 
problems, and equation) beyond the solving particularly contextualized problems. 
Other studies, which unfortunately showed some methodological flaws, mostly found 
positive effect of learning on contextualized problems, but the effect was measured 
on rWP the control groups have not learned (NMAP, ibid, pp. 96−98). The effect of 
teaching based on rWP, therefore, does not reveal to be the consequence of the 
particularity of the problem originated in everyday life, but rather of the fact that 
the context taught in experimental groups was new, not commonly practised in the 
school and − paradoxically − unknown to the students of control groups in connection 
to mathematics.

These results are very similar to the results of studies on transfer we will men-
tion in the following section. In most of the studies on various teaching practices 
that should increase the transfer, the impact is predominantly observed on the near 
transfer. The effect is found in contextually close domains and in relatively short 
term. Long-term transfer to problems with more different contexts was not proved.

The studies discussing the effect of rWP emphasize more the dragging the stu-
dents into the context or into the story of the problem as a parameter of efficiency 
rather than using the elements of the non-school environment just as props. regard-
ing this, we doubt the PISA problems − given to the teachers in the Czech republic 
as an example of “teaching for life” − meet this condition. At least, it is evident that 
it is not possible to set a problem that meets such a requirement universally for all 
the students of the given country.

The ambiguity of the conclusions of the studies about the effectivity of rWP 
rather corroborates the opinions of Son and Goldstone (2002). They report on three 
experiments on contextualization they conducted. In these experiments, the control 
groups always had better results in the tests than the experimental groups learning 
under the conditions of various types of contextualization. The authors then come 
to cautious conclusions:

“Our experiments suggest that it is not that concrete experiences, activities, 
and demonstrations are generally good or bad for transfer, but rather these manip-
ulations cause particular construals that affect learning and transfer” (ibid, p. 75).

Our results should not be taken as opposing contextualization, personalization, 
or learner adapted approaches. Instead, our experiments show that the ‘one size 
fits all’ approach, where personalized contexts are simply grafted onto contents, 
could have negative cognitive consequences. Undoubtedly, participating in activities 
and evoking real world knowledge is influential and can result in effective activi-
ty-specific encoding. For example, warehouse drivers in a dairy organize information 
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32 according to warehouse location and pallet size whereas consumers typically encode 
by general categories (Scribner, 1985). Their activities and perspectives allow them 
to selectively encode relevant information. however, this context-bound encoding 
leads to potential pitfalls. (…) A de-contextualized understanding may be beneficial 
for learning structural principles by leading to a broad, detached understanding of 
a situation rather than being guided by a particular perspective” (ibid, p. 76).

It appears, therefore, that to base education on problem tasks may have a cer-
tain importance at a given stage of teaching/learning or for a given sub-class of 
students. Nevertheless, their positive effect is by no means to be expected to apply 
universally and it makes no sense to understand the issue as that of two mutually 
exclusive types of approach.

May it be, though, that real world problems and the ability to handle them serve 
to prove whether the ultimate objective of teaching/learning has been achieved? 
Let us have a look at what research has to say about real world tasks as a criterion 
of the effectiveness of teaching/learning.

3  “Problems in the Real world” as the Objective  
of Learning

From the point of view of psychology, the ambitions that the school learning 
should be the “learning for life” corresponds to the issue of the far transfer − an 
issue studied for more than one hundred years. The classical concept of transfer 
has been based on the notion of identical elements: the transfer happens thanks to 
the correspondance or overlapping of elements contained in the learning contents 
and in the target situation. Cognitive revolution reworded this in the sense that the 
transfer happens when the mental representations of the original and the target 
situations are identical or overlapping (Lobato, 2006, p. 433).

This classic interpretation was criticised during the whole 20th century, so that 
some authors state even after a hundred of years the results of research are still 
ambiguous and the problem of transfer remains open (barnett & Ceci, 2002; Wagner 
2006; Lobato 2006).

barnett and Ceci (2002) see the basic problem of unsatisfactory results in diver-
gent interpretations of transfer by researchers. This makes comparability of their 
results rather impossible. Therefore, even though there are many studies on trans-
fer, they infer it is not possible to come to more general conclusions.

That is why they suggest the taxonomy of transfer based on two global dimen-
sions − that of content and that of context. The dimension of content is further 
divided according to the following criteria allowing to classify the transfer: 1. the 
skill to be learned, 2. the nature of the expected change, and 3. the requirements 
on the memory (whether there are prompts available and whether the nature of 
the process is more a recall or a retrieval). The dimension of context consists of six 
sub-dimensions: (1) the domain of knowledge, (2) physical context (e.g., in school 
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33vs. out of school), (3) time context (near vs. far transfer), (4) functional context 
(different from the physical one, but the distinction is not quite clear), (5) social 
context (learning alone or in cooperation), and (6) modality (oral or written, visual 
or auditive transfer, etc.).

They think about each of the sub-dimensions in two values (near − far transfer) 
defined as the distance between the learning situation and the situation which the 
learned skill should be transferred to. but even with this limitation, the articula-
tion of context according to these dimensions leads to 64 combinations. Even after 
reducing the number of dimensions to the two or three most important ones, the 
authors found only very few studies (often just one) for every cell of combination 
matrix, so that it was not possible to make any comparison. but they were not even 
able to classify many of the studies according to their taxonomy, because these did 
not provide the necessary description of the methodology.

barnett and Ceci (2002) consider their taxonomy to be, on the one hand, a tool 
that could measure the comparability of studies and on the other hand, to be an 
appeal to fill the empty cells, i.e., the missing combinations of context dimensions 
by further researches. Just as an example, they have not found any study testing the 
transfer to the far knowledge domains, far physical context and far time. This finding 
is a very interesting one as this is just the kind of transfer the reformists expect the 
school teaching/learning should guarantee.

Nevertheless, most of the authors criticizing the traditional research on transfer 
disagree with the way the transfer is conceptualized. It is a seemingly very broad 
criticism using many partial re-conceptualizations and also many new terms. but we 
still think that it is possible to summarize it into three basic issues.

1. Most of critics point out that it is necessary to understand the transfer dynam-
ically, not statically. The acquired knowledge is not transferred to the new situation 
directly as a priori prepared, fixed and abstract schemes. In a new situation, the 
learner explores at first what from the previously acquired knowledge could be 
used to solve it. Thus, the knowledge changes in the process of transfer, adapts to 
the new situations and enter into new combinations: “… there is little evidence for 
some monolithic skill or piece of knowledge being carried over intact from a unique 
prior situation to the present one. On the contrary, the students are wrestling with 
multiple, competing ideas. (…) They do far more than deploy this knowledge. They 
draw upon it selectively to deal with the unique predicaments at hand. They have 
not simply unloaded a prior solution from their storehouse of knowledge. They have 
crafted it on the spot, adjusting and adapting their prior knowledge in the process” 
(Carraher, Schliemann, 2002, p. 19)7. From this point of view, it is impossible to 
determine in advance what will be considered as a transfer or as its criteria. but 
this is just the way the quantitative researches are conceived according to their 
randomized controlled trial (rCT) ideal as they attempt to measure transfer in terms 
of the improvement of the performance defined in advance.

7 Similar description of the learning process could be found in the article by Wagner (2006).
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34 On the other hand, qualitative studies do not start with an idea of the result of 
the predefined transfer, but make the content of the transfer their object of re-
search. “… evidence for transfer … is found by scrutinizing a given activity for any 
indication of influence from previous activities and by examining how people appear 
to construe situations as similar using ethnographic methods, rather than relying 
upon statistical measures based on improved performance” (Lobato, 2006, p. 436). 
Also the final part of the Wagner’s article can be, in fact, understood as an appeal 
to use such research procedures that are inherent to the ethnographic approach. 
Especially, he stresses the necessity to include the manner the student himself/
herself sees and processes the problem into the researcher’s analysis of the process 
of “transfer in pieces” (Wagner, 2006, p. 68).

Even though Lobato states that it is necessary to distinguish between the crit-
icism of methodology in the transfer research and the criticism of its theoretical 
concept, it seems that this can hardly be achieved. The “new” concept of transfer 
clearly requires data that could be obtained only by the qualitative methodology. 
Lobato does not pay attention to this necessary requirement; in fact, she complies 
with it only verbally. her actor-oriented approach − sometimes she even uses the 
unclear expression of actor-oriented transfer − is nothing else than the ethnographic 
approach to the research of transfer.

The qualitative methodology, on the other hand, clearly does not provide the data 
inherent to the experimental and quasi-experimental research. Does it make sense 
to prefer one of these to the detriment of the other?

2. The criticism is also aimed at the classic idea that the far and flexible transfer 
is ensured by mastering abstract schemes and concepts. In this vein, Wagner objects 
to such an assumption that, at least at the beginning of a learning process, no fixed 
mental representation is created and that there is nothing that could overlap and 
with which the new situation could be compared. We can see a certain logic in his 
opinion: to search for overlapping with just one concrete (previously created) men-
tal representation and not with another one, the student would have to categorize 
the new situation (problem) under the more general category of similar situations. 
but the learner cannot be aware of such a category at the moment.

Nevertheless, this is true for the unguided problem-based learning only. however, 
in Wagner’s discussions with Maria, one of the participants in his research on proba- 
bility problems (Wagner, 2006), we can see something slightly different. In solving 
the problems asking for the most appropriate number of coin tosses under various 
conditions for winning, there was a great positive change in answers and comments 
after Maria learned about the law of large numbers and central limit theorem in 
school.

Apart from other things, this clearly shows how the classroom context of school 
subjects curriculum (the matter “we just go through”) originates the awareness of 
the fact that the next problem to be solved probably belongs to the same class of 
problems. This generates the basic frame of inter-contextuality − still in external 
form that has to be internalized and further developed. here, Wagner, but also oth-
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35ers, set up a too sharp (antagonistic) contrast between the mental representation 
of a class of problems (schemes) and the mental representation of a single problem 
or situation which Wagner calls a collection of pieces of knowledge and particular 
schemes. The way Wagner describes the deepening of the understanding and what 
he considers to be the process that leads to the abstraction8, could be described 
as building and deepening of the mental representation as well, the germ of which 
comes of the internalization of a scheme or algorithm provided by the teacher’s 
direct instruction. here, in fact, we face the old and well known problem: the 
tendency to excessively stress the difference between the bottom-up and top-down 
process.

Finally, the transfer is a matter of the process of understanding abstract knowl-
edge (terms, algorithms, schemes). Understanding is never a one-shot event; it is 
a long-term process where the bottom-up and top-down approaches alternate and 
the understanding becomes gradually deepened.

3. The traditional research on transfer gets criticised for conceiving the context 
as the features of the problem situation perceived only from the point of view of 
the researcher, i.e., most often as external parameters of the problem. Therefore, 
these features are considered to be superficial and irrelevant to the way the situa-
tion (problem) is understood by the students. The opposite approaches emphasize 
the context as highly individual and therefore necessarily mediated by students’ 
previous knowledge and experiences, which, moreover, vary inter-individually. We 
consider this to be an important argument corresponding, among others, to our 
doubts about the real-life nature of the PISA problems.

On the other hand, even most of the critics overlook that the school learning − 
as we already stated above − generates a specific context tending to be similar for 
the students in one classroom. This happens, among others, because their previous 
knowledge and experiences consist, maybe even dominantly, in knowledge and ex-
periences acquired during the teaching/learning of the given subject. The context 
of the school class serves as a support for inter-contextuality − or as a “focusing 
phenomenon” (Lobato, 2006), or “framing” (Engle, 2006) or “context sensitivity” 
(Wagner, 2006).

Then, the student logically gets into problems if he or she is suddenly deprived 
of this support. In our longitudinal research (rendl, unpublished data) we observed 
this difficulty in the learning within the school itself: students manifested some 
difficulties in applying mathematics knowledge, even well acquired, to other school 
subjects (physics, geography, chemistry). It is evident that the leaving of the contex-
tual support of the school context represents a specific problem. At the same time, 
it is questionable if it is the very school that can completely solve the problem of 
helping the students to find the meaning of school knowledge and of its effective 
use in everyday or even professional contexts which, moreover, significantly vary 
between individuals.

8 “… abstraction was a consequence of transfer and the growth of understanding − not the cause 
of it” (ibid, p. 66).
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36 To summarize the issue, the recent discussions about the transfer bring the fol-
lowing methodological and theoretical questions:
−    Should we investigate the general conditions for improving the learning per-

formance or explore the individual processes of qualitative changes during the 
learning process? Should we examine the consequences of learning in terms of the 
results of formalised activity within an experimental design or should we explore 
the process of learning that leads to the performance?

−   Should we start from the “meaningless and rigid” abstraction moving to the activ-
ity in a concrete situation or start from the situated activity moving to the under-
stood abstraction? From de-contextualization to contextualization or vice versa?

−  Should we study the learning process as isolated from the surrounding context or 
should we analyze it as influenced by various context frames in their full scale − 
from classroom to family and to broader culture of student’s life?
We think that these contradictions comprehend real moments of the learning 

process and, in consequence, they contribute to shape the design of the research 
on learning. however, as we demonstrated, it is not reasonable to postulate them 
as antagonistic instead of complementary.

As the evidence-based discussion over the issues mentioned above demonstrates, 
it is also more and more clear that transfer and learning are one and the same pro-
cess and that one of these terms seems to be redundant. In this, we are close to 
the opinion of Carraher and Schliemann (2002): “Our goal is to recommend not an 
‘improved’ version of transfer, but rather the abandonment altogether of ‘transfer’ 
as a view of how learning takes place” (p. 22) “… there are other ways to frame the 
way prior knowledge and experience contribute to learning” (ibid).

4 Conclusion

The Czech reform documents and their interpreters relegate learning of knowl-
edge and postulate competences as the main objective of learning. but ‘cognitive 
competences’ appears to be a very vague term. If the term is not used simply as 
a general term for knowledge, skills, abilities, etc., its extension remains unclear 
and is used very arbitrarily.

Our effort to operationalize competences using the data of TIMSS 2007 and PISA 
2003 was not successful. In the TIMSS data, we were unable to identify didactic pro-
cedures (teaching classroom practices) that would distinguish “pro-reform” teachers 
(allegedly trying to develop the students’ competences) from those who are “an-
ti-reform” (allegedly using inefficient traditional methods). Also, no differences in 
the mathematics test results were found in students taught by either of the above 
mentioned groups.

Similarly in PISA 2003 we identified no impact on the mathematics test results 
(said to measure the level of “competences for life”) which could be ascribed to 
didactic procedures − and thereby no differences in their effectivity could be found.
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37According to the reformists, the school policy emphasizing competences should 
also be realized by means of learning based on the rWP. Unfortunately, we did not 
find any discussion of competences in the field of psychological research. Instead of 
competences, the analyzed studies explore the use of rWP from the point of view 
of mathematical knowledge and of the ability to apply it. Moreover, the results of 
these studies are ambiguous. If the effectiveness of learning based on rWP is higher, 
it is mostly when the measurements are made on problems contextualized similarly 
to the original problems. On the other hand, some studies report that excessive use 
of rWP in teaching/learning may even have negative effects: the student remains 
fixed to a particular conceptualization connected with a particular contextualiza-
tion and he/she fails to form more general concepts, categories and principles. The 
question, therefore, is not whether to use rWP or not, but when, in which phase of 
the learning of new items of knowledge, and in what way.

The transfer of knowledge acquired in school into everyday or even professional 
life appears to be another requirement the reformists expect the school to meet. but 
this element seems almost impossible to pin down in research. recent discussions 
concerning the need for a new understanding of transfer raise the question of the 
usefulness of the term of transfer itself. As we are trying to argue, its use seems to 
create a parallel theory of learning, which, however, rests merely on a different no-
menclature and not on a real difference in phenomena distinct from the phenomena 
of long-term learning.

We thus understand the discourse of Czech reformists as an extraction of partial 
moments of the teaching/learning process. After such an extraction, these partial 
moments are isolated as mutually incompatible general approaches to teaching/
learning − the choice is either between direct transmission of knowledge by the 
teacher, to name but one such purported general approach, or, as its opposite, 
the construction of knowledge by students. The tendency to postulate different 
moments as antagonisms and their labelling as universally good or bad is also ap-
parent in constructivism-inspired reforms of teaching mathematics in the USA and 
elsewhere as well as in research literature. 

To put undue emphasis on one element in the real yet to no extent absolute di-
chotomy, or, indeed to portray that element as the only desirable type of approach, 
inevitably reduces the efficiency of teaching/learning. Decades of research, includ-
ing recent enquiries, prove that there is no panacea, no teaching/learning method 
which would be effective under all circumstances. by the same token, however, we 
believe that there is no method of which one could under all circumstances say: “If 
it fails to help, well, at least it will not do harm.” All methods are capable of causing 
damage to the process of teaching/learning if they are applied without regard to 
the process as a whole, in excessive measure (one-sidedly) and without repeated 
consideration of both the cognitive level attained by the student and of the zone of 
his/her proximal development.
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