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Abstract

Aim and introduction: The ability to apply mathematics to both everyday and
abstract problems is one of the essential goals of mathematics education.
According to the National Curriculum, the primary purpose of mathematics as a
major area of learning is to prepare individuals for a better life by enabling them to
solve the issues and challenges they encounter more effectively. Although
mathematics is crucial for learning and many social behaviors, many students
avoid the subject or struggle to demonstrate the necessary skills and abilities, often
experiencing mathematics anxiety. In this context, mnemonics, as a cognitive
strategy, have significant potential to enhance learning. Mathematics is a core
subject at various educational levels, and strengthening learners’ relationship with
it is an important step toward improving student outcomes across different stages
of education. Accordingly, to facilitate, sustain, and consolidate learners’
understanding, the present study aims to examine the effect of instruction using
mnemonics on academic performance and the reduction of test anxiety among
eleventh-grade female students studying mathematics in high schools in the city of
Isfahan.

Methodology: This study employed a quasi-experimental research design
(pretest—posttest) with a control group. The statistical population comprised all
eleventh-grade female students in the mathematics track at the upper-secondary
level in District 4 of Isfahan during the 2022-2023 academic year. The total
number of these students was 154, all of whom had mathematics as one of their
core courses that year. The sample consisted of 30 eleventh-grade female students
in the mathematics track, selected through multi-stage cluster random sampling.
These students were then assigned, using the same method, to an experimental
group and a control group. The experimental group received instruction through
mnemonics, whereas the control group received traditional instruction and did not
undergo any intervention. The independent variable was instruction using
mnemonics, while the dependent variables were students’ academic performance
and test anxiety. Control variables included age, gender, and pretest scores.
Eleventh-grade students in the mathematics track were chosen due to the
significance of this stage in developing an understanding of abstract and complex
mathematical concepts. At this level, students engage with topics such as calculus,
algebra, number theory, analytic geometry, and probability, which require logical
thinking, mental abstraction, and the ability to connect mathematical symbols with
practical applications. Data collection instruments included academic performance
measures and Sarason’s Test Anxiety Questionnaire (1984). Academic
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performance was assessed by comparing students’ test results before and after the
intervention. Two teacher-made five-item tests, aligned with the instructional
content and incorporating the mathematical concepts presented in the mnemonics,
were administered as a pretest (Cronbach’s alpha = 0.85) and a posttest (alpha =
0.83). Test anxiety was measured at two points—pretest and posttest—to evaluate
the effect of mnemonic instruction on reducing anxiety. Statistical analyses were
conducted using SPSS version 23. Data analysis proceeded at two levels:
descriptive and inferential. Descriptive statistics included means and standard
deviations. For inferential analysis, multivariate analysis of covariance
(MANCOVA) was employed, along with Levene’s test and the Kolmogorov—
Smirnov test.

Finding: Based on the inferential data, the results of the multivariate analysis of
covariance (MANCOVA) showed a significant difference between the groups in
students’ mathematics performance scores at the posttest stage (P < 0.05). In other
words, the MANCOVA results indicated a significant difference in mathematics
performance scores between the experimental and control groups at posttest,
demonstrating that instruction using mnemonics effectively increased students’
performance scores. Moreover, the MANCOVA revealed no significant difference
between the groups in students’ test anxiety scores at posttest (P > 0.05), indicating
that mnemonic instruction did not reduce test anxiety. In conclusion, these findings
support the notion that mnemonic tools are specific techniques, and that
mathematics instruction based on these tools—compared to the lecture method—
has a substantial effect on enhancing students’ retention, learning, and
understanding, ultimately improving their academic performance.

Discussion and Conclusions: The findings showed that instruction using
mathematical mnemonics increased students’ performance scores. According to
information-processing theory, working memory plays a key role in learning, and
the use of mnemonics reduces cognitive load, thereby facilitating the processes of
encoding and retrieving information. Moreover, cognitive load theory suggests that
learning is optimized when extraneous cognitive load is minimized; therefore,
mnemonic words, as an educational tool, effectively reduce extraneous cognitive
load and consequently improve students’ academic performance. Additionally,
according to Ausubel’s theory of meaningful learning, when students relate new
information to their prior knowledge structures, they achieve better understanding
and recall. Mnemonics facilitate this process by creating meaningful connections
between new information and prior knowledge. Overall, the results of this study
indicate that mathematical mnemonics can be an effective strategy in mathematics
instruction and can enhance students’ academic performance. However, to reduce
test anxiety, it is recommended that other stress-reduction strategies be used
alongside this method.

Keywords: Mnemonic Instruction, Academic Performance,
Teaching Method, Mathematics Education.
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