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Article Info Abstract

Learning math vocabularly is essential for language development and
improving students' mathematics knowledge. The present research is
descriptive-analytical, its purpose is applied and its approach is qualitative.
First, by synthesis method, the researches done in the field of teaching
mathematical vocabulary were reviewed and the types of words that need to
be taught were categorized. Then, using content analysis method, the key
Key words: Math word_s of math books were extracted._ The sample of the research is the fir§t
vocabularys Textbooks to third grade elementary mathematics textbooks of Iran. In the synthesis
elementary school section, the research community of all articles related to the teaching of
Mathematics training mathematical vocabulary and the research sample, 36 articles are available,
which were selected by searching the selected internal and external
databases. The words extracted from the first to third grade elementary math
textbooks were placed in eleven categories.
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Extended Abstract

Introduction:

Language is central to cognitive development, especially in subjects like mathematics, where
abstract concepts must be communicated with precision. Research in educational linguistics
and mathematics education confirms that vocabulary knowledge is a foundational component
of mathematical understanding. Young students, entering school with everyday linguistic
schemas, must adapt to a more specialized and structured academic language to succeed.
Among these, mathematical vocabulary plays a pivotal role in comprehension, problem-
solving, and communication. This study aims to investigate which types of vocabulary terms
require explicit instruction and to identify such words in the Iranian national mathematics
textbooks for grades one through three.

Purpose of the Study:
Despite the critical importance of vocabulary acquisition in mathematical learning, there is a
gap in the systematic teaching of mathematical terms in early grade curricula and textbooks in
Iran. This study pursues two objectives:

1. To identify the categories of mathematical vocabulary that typically require
instructional attention.
2. To analyze Iranian mathematics textbooks (grades 1-3) and determine which words

fall into these categories.

Research Design and Methodology:
The study follows a qualitative, descriptive-analytical design with an applied purpose. It is
conducted in two phases. The first phase adopts a research synthesis approach, analyzing prior
studies on mathematical vocabulary instruction using Gough, Oliver, and Thomas's six-step
framework. A total of 36 national and international academic sources (journal articles, theses)
were selected based on a systematic search across both Persian and English databases,
focusing on works related to the challenges of math vocabulary instruction.

In the second phase, content analysis was employed. The unit of analysis was each word
appearing in the first to third grade national math textbooks used in the 2018-2019 academic
year. Textual content, exercises, diagrams, tables, and captions were reviewed, and words were
coded according to the categories established in the synthesis phase.

Literature Background:
The study draws on Vygotsky’s sociocultural theory of learning, which emphasizes the role of
language in conceptual development. Stahl’s (1986) four levels of word knowledge—from
unfamiliarity to productive usage—form the theoretical basis for understanding students'
lexical development. Scholars like Schleppegrell (2007), Thompson and Rubenstein (2000),
and Forsyth and Powell (2017) emphasize that the unique structure of mathematical language
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poses additional difficulties for young learners. Numerous international studies, including
those by Adams (2003), Monroe & Panchyshyn (1995), and Capraro & Joffrion (2006), have
systematically categorized problematic mathematical words. However, few studies have
explored this issue in the Iranian context.

Findings — Phase I: Vocabulary Categories Identified
Through synthesis of the literature, eleven distinct categories of mathematical vocabulary
emerged that tend to pose learning challenges for students:

1. Abstract or Conceptual Terms: Words representing intangible concepts (e.g.,
quotient, fraction, perimeter).

2. Technical or Specialized Math Terms: Words used exclusively within
mathematics discourse (e.g., denominator, polygon, axis).

3. Words with Different Meanings in Daily Language: Terms whose everyday
meanings conflict with their mathematical meanings (e.g., "right" in geometry vs. direction or
morality).

4. Words with Similar but More Specific Meanings in Math: Words used similarly
in everyday speech but with precise definitions in math (e.g., "difference™ vs. subtraction).

5. Words with Different Meanings Across Disciplines: Terms used in both math
and science with distinct interpretations (e.g., radius, center).

6. Polysemous Mathematical Words: Words that have multiple mathematical
meanings depending on context (e.g., unit, equal).

7. Closely Related but Distinct Terms: Words often confused by students (e.g., area
Vvs. perimeter, symmetry vs. reflection).

8. Multiple Words for the Same Concept: Synonyms or near-synonyms (e.g., one-
half, half, %).

9. Use of Colloquial or Informal Alternatives: When students substitute everyday
terms for formal math vocabulary (e.g., “around” for “perimeter”).

10. Phonologically Similar Words: Confusions caused by similar sounding words
(e.g., cone vs. mixture).

11. Non-math Words First Encountered in Math Texts: Words not specific to math

but encountered for the first time in this context (e.g., profit, graph, shortest).

Findings — Phase I1: Textbook Vocabulary Analysis
Using the above categories, 100+ words from Iranian first to third grade textbooks were
identified as requiring explicit instruction. Examples include:

« Abstract Concepts: “pattern,” “fraction,” “division,” “area”

« Specialized Terms: “numerator,” “symmetry,” “equilateral triangle,” “line segment”
« Everyday Words with Math Meanings: “right,” “face,” “unit,” “long”

e Polysemous Terms: “equal,” “mean,” “difference,” “part”
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« Related Confusables: “perimeter” and “area,” “mirror image” and “symmetry,” “same”
and “equal”

« Words from Other Contexts: “profit,” “expense,” “data,” “bar chart,” and “tally”

The analysis highlighted that many of these words appear in textbooks without adequate
definition, contextual clues, or teacher guidance. Some appear only once, while others recur
throughout the book but with inconsistent use, further complicating comprehension.

Discussion:

The findings underscore a critical gap in vocabulary instruction in Iranian early grade math
education. While some key terms are explicitly defined, others are assumed to be understood
or are introduced without explanation. Students unfamiliar with abstract or polysemous terms
are at risk of misunderstanding basic concepts, which can impair future learning in math.
Teachers often lack training in recognizing vocabulary as a potential learning barrier. Moreover,
the curriculum and textbooks do not currently provide structured supports, such as glossaries,
vocabulary sections, or explicit teaching guidelines.

This issue is further compounded by the unique linguistic challenges posed by the Persian
language, where homophony and morphological richness can make certain distinctions even
more difficult for young learners. For example, terms like "mighdar” (amount) and "meghyas"
(scale) may be conflated due to phonological similarity or conceptual overlap in Persian.

Implications for Curriculum and Instruction:

e Curriculum Reform: Introduce vocabulary objectives within the national math
curriculum.

« Textbook Enhancement: Include dedicated vocabulary lists at the beginning of each unit,
accompanied by illustrations, definitions, and sample usages.

« Teacher Training: Develop professional development modules focused on teaching math
vocabulary, particularly using scaffolding, realia, and multimodal resources.

« Classroom Practice: Encourage use of word walls, math journals, and sentence frames to
support vocabulary acquisition.

o Assessment Integration: Incorporate vocabulary-focused questions in formative
assessments to monitor lexical understanding.

Conclusion:
This study sheds light on a critical yet underexplored aspect of early mathematics education in
Iran: the role of vocabulary in students' conceptual understanding. By classifying types of
challenging vocabulary and identifying them in current textbooks, this research offers a
practical roadmap for improving vocabulary instruction. Addressing the linguistic demands of
math learning at an early stage can significantly enhance student comprehension, engagement,
and long-term achievement.
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Recommendations for Future Research:

« Extend the analysis to grades 4 through 6.

« Conduct experimental studies to measure the impact of vocabulary instruction on student
performance.

e Develop and pilot vocabulary-teaching modules tailored to the Iranian elementary
curriculum.

Keywords:
Mathematical Vocabulary, Early Grade Textbooks, Vocabulary Instruction, Mathematics
Education, Language in Mathematics, Curriculum Studies, Content Analysis, Persian Language
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