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Atrticle Info Abstract

This study explores the role of open-ended problems in connecting school
mathematics to students’ real-life contexts. Conducted with ten Grade 8
students in northern Iran, the research employed a qualitative approach using
individual and group problem-solving tasks, semi-structured interviews, and
teacher reflections. Students engaged with ten open-ended problems aligned
with their curriculum, followed by collaborative solutions to selected
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Extended Abstract
[ ntroduction

Contemporary mathematics education increasingly emphasizes the need for meaningful learning,
student engagement, and the applicability of mathematical concepts to real-life situations.
However, in many instructional practices, the gap between school mathematics and students’
daily experiences persists. Textbook-driven instruction and a focus on convergent thinking often
reduce mathematics to rote procedures, depriving students of opportunities for creativity, critical
reasoning, and connection-making.

One pedagogical approach that holds promise in addressing this disconnect is the use of open-
ended problems. These tasks, by design, allow for multiple valid solutions and various
pathways to arrive at them. Open-ended problems can foster divergent thinking, stimulate
student discussion, and provide contexts that are both cognitively challenging and personally
relevant.

The purpose of this study was to explore how open-ended problems can serve as a bridge
between mathematical content and students’ lived realities. Specifically, it examined whether
and how such problems engage Grade 8 students in mathematical thinking that reflects their real-
world experiences, and how this impacts their understanding, motivation, and problem-solving
strategies.

Methods

This study was conducted during the 2021-2022 academic year in a small town in northern Iran.
The participants were ten Grade 8 students from a low-enrollment public school. The first author,
who was also the students' mathematics teacher, adopted the dual role of practitioner and
researcher. This teacher-researcher design allowed for close observation and deep insight into
classroom dynamics and student responses.

A qualitative research approach was used, incorporating the following data sources:

e Students’ individual responses to 10 open-ended problems,

e Group-based collaborative problem solving for selected tasks,

e A contextual open-ended task titled “The Farmer and His Eggs”,
e Semi-structured interviews with students,

o Reflective teacher-researcher notes and classroom observations.

The problems were aligned with the first four chapters of the national Grade 8 mathematics
textbook, covering algebra, geometry, and number theory. Problems were designed based on
prior research criteria for open-endedness, including the presence of multiple solutions,
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opportunities for creative reasoning, and connections to real-life contexts (e.g., Nohda, 2000;
Savic, 2019).

For group activities, students worked in teams of three to four to solve selected problems that
had generated the most diverse individual responses. The “Farmer and His Eggs” problem
was introduced to assess students’ ability to model a real-world situation mathematically using
concepts such as divisibility and least common multiple (LCM).

Data analysis involved coding students’ written work, transcribing interviews, and identifying
emerging themes through triangulation of the three data sources. The credibility of findings was
enhanced through peer debriefing and thematic saturation.

Results

The study found that open-ended problems with real-world contexts significantly enhanced
student engagement and mathematical reasoning. Three key findings emerged:

1. Connection to Real-Life Contexts
Students were more motivated to solve problems that had meaningful, familiar, or
humorous contexts. For example, the "Farmer and His Eggs" problem engaged all three
student groups deeply. Students used trial-and-error, pattern recognition, and logical
reasoning to determine that the number of eggs must be a multiple of 60 plus 1. They
later discovered this was an application of the concept of LCM—a realization that
enhanced their appreciation of the mathematical principle.

2. Increased Diversity in Problem-Solving Approaches
Open-ended tasks encouraged a wide range of strategies. For example, when asked to
write a story problem based on a given equation, students produced varied and often
inventive narratives, though many initially struggled to translate an algebraic structure
into a meaningful context. Group discussions helped refine and correct
misunderstandings. Compared to closed problems, students demonstrated more autonomy
in approaching open-ended problems.

3. Collaborative Learning and Conceptual Growth
Group problem solving revealed that students could clarify each other’s misconceptions
and collectively reach accurate interpretations. The process fostered mathematical
discourse, peer teaching, and identity as capable problem solvers. Even students with
lower achievement levels contributed meaningfully when encouraged by the openness of
the task and the support of peers.

Additional observations included:

e Students’ ability to propose new problems increased over time.
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o Students became less fearful of making mistakes and more comfortable proposing
tentative ideas.

o Tasks that were situated in everyday life (e.g., shopping, food, school routines) prompted
more sustained engagement.

Discussion

The findings underscore the pedagogical value of open-ended problems in mathematics
education, particularly when rooted in real-life situations that students can relate to. These tasks:

« Promote active engagement rather than passive reception;

« Encourage divergent thinking and multiple representations;

e Support social interaction and mathematical discourse;

« Provide meaningful opportunities for authentic assessment;

o Help bridge the abstract nature of school mathematics with the concreteness of
students’ lives.

The students’ struggle to write contextual problems that matched algebraic equations revealed a
gap in their ability to transfer formal knowledge to real-world situations. This points to a need
for explicit instruction in problem formulation, not just problem solving. Moreover, many
students’ initial story problems lacked real-world plausibility, suggesting that context familiarity
must be cultivated over time through culturally responsive and locally relevant examples.

The contrast between individual and group work highlighted the social dimensions of learning
mathematics. Students were more willing to take intellectual risks in groups and benefited from
peer explanations and collaborative reasoning. These results are consistent with prior research
emphasizing the importance of community in mathematics classrooms (Silver, 1995; Foong,
2002).

Conclusion

This study demonstrates that well-designed open-ended problems, particularly those situated
in students’ real-life contexts, can significantly enhance mathematical learning. When students
are invited to explore multiple solutions and construct meaning collaboratively, mathematics
becomes more than an abstract set of procedures—it becomes a way of thinking and relating to
the world.

Implications include:
e Teachers should be trained to design and facilitate open-ended tasks that are both

mathematically rich and contextually meaningful.
e Curriculum designers should embed such problems across grade levels and content areas.
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o Assessment systems should recognize diverse thinking paths and emphasize depth over
correctness.

In sum, integrating open-ended problems into daily instruction can transform the mathematics
classroom into a space of exploration, dialogue, and authentic connection between the learner
and the discipline.

Keywords: Open-ended Problems, Grade 8 Students, Grade 8 Mathematics, Real-life Context,
Mathematical Problem Solving.
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