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Abstract:

Considering the crucial role of algebra in helping students model daily
situations, the current research aims to design an argument-based model and
investigate its effectiveness in developing algebraic thinking skills and attending to
precision among middle school students. The significance of algebraic thinking
lies in its capacity to improve students' representation, reasoning, and problem-
solving skills and foster additional forms of thinking, including geometric and
probabilistic reasoning. Nevertheless, mathematics education research continues to
address various challenges associated with developing algebraic thinking abilities.
Among these challenges - which the current research attempts to address - is the
traditional teaching method of algebra, which emphasizes the routine application
of algorithms and relies heavily on students' memorization of algebraic rules. To
address this, mathematical argumentation practices, social classroom practices in
which students attempt to construct and verify their claims, were employed as a
proposed alternative approach to the traditional teaching method of algebra,
considering it is relatively novel to the mathematics education research in African
and Middle Eastern countries. Thus, through employing the multi-design research
design, the study determined the argument-based model via these steps: (a)
identifying elements for argumentation, (b) constructing argumentative evidence
(argument) to support (or refute) the claim, (c) evaluating the validity of the
argumentative evidence in supporting (or refuting) the claim, and (d) examining
the warrants that relate the evidence to the claim. Also, the effectiveness of
teaching by the model in developing algebraic thinking skills this model was
statistically proved by effect size (1.24), with a considerable effect on students'
ability to construct algebraic generalizations. In addition, the model showed
effectiveness in developing attending to precision behaviors, as evidenced by the
high percentages representing the degree of commitment of the experimental group
to practicing these behaviors with averages ranging between (56.9%) and (62.3%).
In light of these results, the research offered a set of recommendations to rethink
the design of the argumentative learning environment that sustains algebraic
thinking skills and attending to precision; it also suggested some research
directions that could help complete the vision of the current research, especially
about the role of argumentation in enriching mathematics teaching and learning.
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