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Abstract
This article examines how an integrative approach to teaching in primary school

can be used to cultivate logical thinking in pupils aged six to ten. Drawing on
constructivist theory and on the literature on curriculum integration, it describes the
cognitive mechanisms through which cross-subject learning strengthens analysis,
comparison, classification, generalisation and inference. The pedagogical
opportunities are grouped into five areas: meaningful problem contexts, transfer of
reasoning skills across subjects, dialogic learning, movement from concrete to
abstract representations, and reflective assessment. A set of classroom task types is
presented, together with the conditions required for their effective use and the
obstacles teachers typically meet. The article concludes that integration is productive
when it is built around explicit logical operations rather than around thematic
decoration.
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1. Introduction
Contemporary primary schools are expected to do more than transmit facts.

Pupils who enter the first grade today will spend most of their working lives in
environments where information is abundant, quickly outdated and frequently
contradictory. What protects them in such an environment is the ability to reason: to
notice relations between phenomena, to justify a claim and to detect a flaw in an
argument. Logical thinking is therefore regarded as one of the central outcomes of
elementary schooling, yet in everyday practice it is often left to chance and assumed
to appear as a by-product of mastering arithmetic or reading.

One persistent cause of this problem is the fragmentation of the primary
curriculum. Mathematics, native language, natural science and the arts are usually
taught as separate territories, each with its own vocabulary and routines. A child may
classify numbers skilfully in one lesson and be unable to classify animals in the next,
because the operation has been learned as a property of a subject rather than as a
general tool of the mind. The integrative approach responds to this fragmentation by
organising learning around problems, themes and concepts that cross subject
boundaries.

The purpose of this article is to identify and systematise the pedagogical
opportunities that the integrative approach opens for the development of logical
thinking in primary pupils. The discussion addresses three questions: what logical
thinking means at the primary stage, by what mechanisms integration supports it, and
under what conditions a teacher can use it productively.
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2. Conceptual Foundations
2.1. Logical thinking at the primary stage
Piaget described children of roughly seven to eleven years as being in the

concrete operational stage, when mental actions such as seriation, classification and
conservation become reversible and organised into systems, yet remain tied to
tangible material (Piaget, 1952). For the teacher this means that logical operations in
the early grades should be practised through objects, pictures, models and situations
that pupils can handle or vividly imagine, and should be detached from this support
only gradually. Vygotsky (1978) added that development is driven by instruction
aimed at the zone of proximal development, where a child can accomplish with
guidance what cannot yet be done alone. Bruner (1960), in turn, argued that any
subject can be taught in an intellectually honest form to a child at any stage, provided
its structure is presented in a suitable way.

In this article logical thinking is understood as a set of mental operations –
analysis and synthesis, comparison, classification, abstraction, generalisation, analogy,
and inductive and deductive inference – together with the habit of supporting
statements with reasons. At the primary level the developmental task is not formal
proof but the transition from intuitive, perception-bound judgements to statements
that are consistent, justified and open to checking.

2.2. The integrative approach
Curriculum integration has a long tradition. Dewey (1938) insisted that learning

grows out of experience and problems rather than out of isolated school subjects.
Fogarty (1991) later described a range of models, from connected and nested to fully
immersed ones, while Beane (1997) developed a problem-centred version in which
themes arise from questions that matter to learners. Drake and Burns (2004)
distinguish multidisciplinary, interdisciplinary and transdisciplinary levels, depending
on how far the identity of each subject is preserved. For the primary school the first
two levels are the most workable: lessons keep a recognisable disciplinary core, while
a shared question or concept links them into a coherent whole.

3. Pedagogical Opportunities of Integration for Logical Thinking
3.1. Meaningful contexts that demand reasoning
Isolated drill tasks rarely require a pupil to decide which operation is needed,

because the choice has already been made by the section of the textbook. Integrated
themes, by contrast, present situations such as planning a school garden, sorting
classroom waste or organising a class market. Such situations compel children to
extract relevant data, weigh alternatives and defend a decision. The need to reason is
created by the problem itself, which gives the work a motivation that formal exercises
seldom supply.

3.2. Transfer of logical operations across subjects
When one and the same operation is deliberately practised in mathematics,

language, science and art, pupils begin to see it as a general instrument rather than a
school trick. Classification of geometric figures, parts of speech, animals and colours
can be woven into a single project, with the teacher naming the operation and asking
each time for the criterion used. Repeated encounters with an operation in varied
material encourage its flexible use in new situations, which is precisely what isolated
subject teaching tends to withhold.
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3.3. Dialogic learning and verbalisation of reasoning
Integrated projects typically involve pair and group work, discussion and

presentation of results. Explaining why a classification was chosen, or why a
prediction failed, forces a child to turn a private intuition into an explicit statement
that others can test. The work of Lipman (2003) on philosophical enquiry with
children shows that carefully guided classroom conversation can raise the quality of
the reasons pupils give. Questions such as “How do you know?”, “What would
happen if…?” and “Is it always so?” gradually become a routine part of classroom
talk rather than an occasional challenge from the teacher.

3.4. Movement from the concrete to the abstract
Because integrated work draws on real objects, observations and varied

representations – tables, diagrams, maps and models – the teacher can lead pupils step
by step from manipulation, through a schematic picture, to a verbal rule. This
sequence corresponds to the concrete-operational character of thinking at this age and
makes abstraction a gradual achievement instead of a sudden demand. A pupil who
has first sorted real leaves, then drawn a classification diagram, will find it far easier
to formulate the general principle of grouping.

3.5. Reflective and formative assessment
Integrated products, such as a poster, an experiment log or a short story

containing a mathematical puzzle, reveal not only whether an answer is correct but
also how the pupil arrived at it. Assessment criteria can therefore include the clarity of
the grouping principle, the consistency of the argument and the ability to notice a
contradiction. Simple self-assessment checklists help children to become aware of
their own reasoning and to see mistakes as information rather than as failure.

4. Classroom Models and Task Types
The opportunities described above become real only when they are translated

into concrete tasks. Table 1 summarises several task types that combine subjects
around a shared problem while keeping a specific logical operation in the foreground.
The examples are suitable for the second to fourth grades and can be simplified or
extended according to the readiness of the class.

Table 1. Integrated task types and the logical operations they develop
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Each of these tasks can be organised in three phases. In the first phase the teacher
presents a problem situation and lets pupils voice their initial ideas. In the second
phase the logical operation involved is named and modelled, for instance by asking,
“By what feature are we grouping these objects?”. In the third phase pupils present
their solutions, compare them with those of other groups and reflect on which reasons
were convincing and why. Keeping the operation visible throughout is what separates
an integrated lesson that develops thinking from one that merely combines topics.

5. Conditions and Obstacles
Several conditions determine whether integration actually strengthens reasoning.

First, planning should start from explicit logical outcomes and only then proceed to
themes and materials; otherwise the lesson drifts towards decoration, where the topic
is shared but no thinking skill is trained. Second, teachers need methodological
preparation, since designing a cross-subject task requires knowledge of several
curricula and of the developmental level of the class. Third, tasks must be
differentiated so that pupils with weaker preparation receive more concrete support
while stronger pupils work with open and less structured problems.

The obstacles are equally real. Rigid timetables and subject-based textbooks
make joint planning difficult, and assessment systems often reward recall of subject
content rather than quality of argument. There is also the risk of overloading the
lesson with material, which leaves no time for the discussion in which reasoning is
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actually practised. These difficulties can be reduced through collaborative planning by
teachers, the use of short integrated modules inside the existing timetable, and the
introduction of assessment criteria that value justification as much as the final answer.

6. Conclusion
The analysis shows that the integrative approach offers primary school teachers a

wide range of opportunities for developing logical thinking: it creates problem
contexts in which reasoning is necessary, allows the same operation to be practised
across several subjects, stimulates dialogue, supports the passage from concrete to
abstract representation and makes the process of thinking visible for assessment.
These opportunities are realised, however, only when integration is organised around
clearly defined logical operations, when the teacher consciously guides discussion and
reflection, and when the school provides time and organisational support for
cooperation. Further empirical work, in particular longitudinal classroom studies, is
needed to measure how far integrated programmes change pupils’ reasoning in
comparison with traditional subject teaching.
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