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Abstract

The paper presents a practice-oriented approach to introducing senior
preschool children (6—7 years) to the Mdbius strip through mathematical modeling
and guided experimentation. Mdbius strip activities are described as a low-cost,
high-impact pedagogical tool that strengthens children’s spatial representations,
visual-figurative thinking, attention, and logical reasoning. The proposed
methodology 1s built around problem situations, inquiry-based tasks, and play-
based experiments that help children move from direct manipulation to mediated
representations (schemes, conditional signs, and modeling actions). The article
offers a step-by-step instructional sequence and a set of exploratory tasks that can
be used in the educational area “Cognition,” as well as in extracurricular
mathematics clubs. The approach emphasizes children’s autonomy, curiosity, and
the development of learning motivation through discovery and reflection.
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Introduction.

A key objective of developmental education is to create conditions in which a
child can choose the direction of intellectual effort, set a goal, and search for a
personal way to reach it. In modern preschool education, the educator’s role
increasingly shifts from transmitting ready-made information to designing learning
environments that teach children how to learn: how to observe, pose questions, test
ideas, and justify conclusions.

One of the central principles of cognitive development is the systematic
stimulation of children’s curiosity. For this purpose, learning materials must be
meaningful, engaging, and experimentally accessible. The Mdbius strip is one such
material: it is easy to make from paper, yet it reveals an unexpected geometric
property (a one-sided surface), which naturally produces a “surprise effect” and
motivates inquiry.

Children tend to learn most actively when they become participants in
discovery: they manipulate objects, try alternatives, compare results, and formulate
explanations. Therefore, modeling problem-based situations in a play format can
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function as an effective pathway to developing learning motivation and thinking
strategies.

Research problem

How can modeling of problem-practical situations, supported by simple
experiments with the Mdbius strip, strengthen learning motivation and conceptual
thinking in senior preschoolers?

Aim

To develop and describe a methodology for integrating Mdbius strip—based
experimental modeling into the educational field “Cognition” for children aged 6—
7.

Hypothesis

If children are introduced to a mathematical concept through a meaningful
problem situation and exploratory activity, they will demonstrate stronger
engagement, better reasoning, and deeper conceptual understanding,.

Novelty and practical significance

The proposed sequence is designed for senior preschoolers as an advanced-
level educational activity and can be recommended for mathematics circles and
enrichment programs. It is economical, dynamic (can be implemented in 1-2
sessions), and methodologically flexible.

Main Content

1. Mathematical modeling in preschool education: a practical interpretation

Within preschool pedagogy, mathematical modeling can be understood as a
teacher-organized, heuristically oriented process in which children build and
transform models using simple planar and spatial representations. This process
supports the transition from direct actions with objects to mediated forms of
thinking: schematic representation, conditional symbols, and controlled reasoning.

In contemporary early mathematics, modeling tasks should remain
developmentally appropriate: they need to preserve play-based motivation while
supporting conceptual growth (classification, part—whole relations, spatial
orientation, and logical inference).

2. The Mobius strip as a modeling object

A Mobius strip is obtained by taking a paper strip, giving one end a half-turn
(180°), and joining the ends. The resulting surface has a non-intuitive property: it
can be explored as “one-sided” in the sense that a continuous path can cover what
appears to be both “sides” of the original strip without crossing an edge.

Senior preschoolers typically already recognize common plane and solid
shapes and can discuss “inside/outside surfaces” of familiar objects. Under teacher
guidance, they can construct a Mobius strip and, more importantly, understand its
unusual property through carefully designed experiments.

Instructional Sequence: Mobius Strip Modeling in Five Stages
Stage 1. Problem formulation (creating a cognitive challenge)
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Teacher prompt: “Do all surfaces have two sides? Can there be a surface with
only one side?”
To make the question meaningful, the teacher introduces a short story problem
(e.g., two tiny characters that want to meet without crossing an edge). The goal is
not to provide the answer, but to establish a need for exploration.
Expected outcome: Children name examples of ordinary two-sided surfaces
and begin to search for an exception.
Stage 2. Reproductive modeling (constructing the models)
Children receive: glue, a brush, and two identical paper strips with a dotted
midline.
1. Model A (ordinary ring): glue ends without twisting.
2. Model B (M&bius strip): twist one end by 180° and glue.
The teacher repeatedly names the new object and supports accurate
construction.
Expected outcome: Children produce two comparable models for later
investigation.
Stage 3. Research game (testing hypotheses through play)
The teacher proposes two mini-games:
Game 1: “Travel along the line”
Children mark a point on the dotted line and trace it continuously.
« On the ordinary ring, tracing the line stays on one “side” of the surface.
«On the Mobius strip, tracing the midline returns to the start having
passed through what looks like both sides.
Game 2: “Write a letter without lifting the pencil”
Children draw a continuous line, avoiding the edge.
« With the ordinary ring, the line cannot cover both “sides.”
« With the Modbius strip, a single continuous line can “reach
everywhere.”
Expected outcome: Children observe and describe the surprising difference,
supported by teacher questioning.
Stage 4. Heuristic modeling (predicting outcomes of transformations)
The teacher asks children to predict what will happen if the objects are cut
along the dotted midline.
« Ordinary ring: cutting produces two separate narrower rings/strips.
« Mobius strip: cutting produces one longer loop with additional twists
(not two separate Mdbius strips).
The teacher performs the cut (or children cut with supervision), and the class
explains why the result differs.
Expected outcome: Children practice prediction, verification, and explanation.
Stage 5. Extended exploratory tasks (optional enrichment)
If children remain motivated, the teacher offers additional tasks:
1. Second cut experiment: Cut the resulting loop again along its
midline; describe and compare the outcomes.
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2. “Paper traveler” task: Attach a small paper “soldier” to a path
and observe how its orientation changes during travel.

3. Applied engineering challenge (age-appropriate wording):
“How could we make a belt last longer if one side wears out faster?”
(Teacher leads children to the idea that a twisted belt distributes wear more
evenly.)

Expected outcome: Children generalize the concept and connect it to real-life
design thinking.

Discussion.
Mobius strip activities support several interconnected educational outcomes:
1. Spatial and topological intuition: Children encounter a non-
standard surface property and learn that geometry includes more than
familiar plane/solid forms.
2. Model-based reasoning: Children operate with a constructed
model, compare cases (ordinary ring vs Mdbius strip), and draw conclusions
from experiments.

3. Motivation through problem situations: The “mystery” of a one-
sided surface naturally activates curiosity and sustained engagement.

4, Early research culture: Observation, hypothesis, verification,
and reflection become child-friendly habits when embedded in play and
dialogue.

5. Development of logical speech: Children are encouraged to

justify (“because...”, “if... then...”, “I think... because...”), which

strengthens reasoning.

From a methodological standpoint, the approach aligns with modern
requirements of preschool education: the content remains accessible, yet it
cultivates higher-order thinking through inquiry and modeling.

Conclusion.

Mobius strip—based modeling is an effective and resource-efficient method
for enriching mathematical development in senior preschool age. The proposed
five-stage methodology demonstrates how a simple paper object can become a
powerful tool for cultivating curiosity, spatial reasoning, logical inference, and
reflective thinking. Importantly, the approach supports child autonomy and teacher
creativity while preserving the humanistic principle of learning through play and
meaningful exploration. Mdbius strip activities can be successfully implemented in
regular classes and in enrichment formats such as mathematics clubs.
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