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Abstract

This paper presents a comparative analysis focusing solely on the difference in retention after one week between traditional
memorization and keyword mnemonics. Utilizing empirical data, the study aims to discern which method proves more
effective in aiding information retention over a short-term period. While traditional memorization relies on repetition and
association, keyword mnemonics involves creating associations between new information and familiar concepts. Through
a controlled experiment, participants were exposed to both methods and subsequently tested on their retention of the
material after one week. The results indicate a significant disparity in retention rates between the two approaches. By
isolating the variable of retention duration and focusing solely on the impact of keyword mnemonics, this study provides
valuable insights into memory enhancement techniques, offering practical implications for educators and learners
identical.
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INTRODUCTION

Memory retention is a fundamental aspect of learning and cognitive function, playing a crucial role in academic
performance, professional development, and everyday life. Traditional methods of memorization have long been
employed to facilitate the retention of information, relying on repetition, rehearsal, and association to reinforce learning.
However, the effectiveness of these methods in retaining information over time has been called into question, leading
researchers to explore alternative approaches that may enhance memory retention.

One such alternative approach is the use of mnemonic strategies, specifically keyword mnemonics. Mnemonics involve
the use of techniques or strategies to aid memory, often by creating associations between new information and existing
knowledge structures. Keyword mnemonics, in particular, involve associating a new word or concept with a familiar
keyword or image, thereby facilitating its recall. The efficacy of keyword mnemonics in aiding memory retention has been
the subject of considerable research. For instance, studies by Bower (1970) and Atkinson and Raugh (1975) demonstrated
the effectiveness of keyword mnemonics in improving recall of foreign language vocabulary and paired-associate learning
tasks, respectively. These findings suggest that keyword mnemonics may offer a promising alternative to traditional
memorization methods, particularly in contexts where retention of specific information is critical.

The growing body of research supporting the efficacy of keyword mnemonics, questions remain regarding its comparative
effectiveness against traditional memorization methods, particularly in terms of retention over time. While some studies
have shown immediate benefits of mnemonic strategies, their long-term impact on memory retention is less well
understood. This paper seeks to address this gap in the literature by conducting a comparative analysis of traditional
memorization and keyword mnemonics, focusing specifically on their difference in retention after one week. By isolating
the variable of retention duration and controlling for other factors, this study aims to provide a clearer understanding of
the relative effectiveness of these two approaches in aiding memory retention.

Through a review of relevant literature and an empirical investigation involving controlled experiments, this study aims
to contribute to our understanding of memory enhancement techniques and their practical implications for educators and
learners. By elucidating the differential effects of traditional memorization and keyword mnemonics on memory retention,
this research seeks to inform instructional practices and improve learning outcomes.

The literature review delves deeper into the nuanced aspects of mnemonic techniques and traditional memorization
methods, shedding light on their respective effectiveness and underlying mechanisms. Keyword mnemonics, for instance,
not only involve associating information with familiar cues but also capitalize on mental imagery and elaborative encoding
processes (Paivio, 1971). Such techniques have shown promise in various educational contexts, including language
learning and academic achievement (Mastropieri et al., 1999; Pressley et al., 1990). Furthermore, research on the spacing
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effect and interleaved practice has highlighted the importance of distributed practice in optimizing memory consolidation
and long-term retention (Cepeda et al., 2006; Rohrer & Taylor, 2007). Gender differences in memory performance extend
beyond mere cognitive processes to encompass socio-cultural factors and individual learning styles (Loring-Meier &
Halpern, 1999). While some studies have reported no significant gender disparities in memory tasks, others have identified
subtle differences in memory strategies and brain activation patterns (Herlitz et al., 2013; Andreano & Cabhill, 2009).
Additionally, the literature underscores the need for personalized learning approaches that cater to individual differences,
including gender-based preferences and cognitive strengths (Halpern et al., 2011).

RELATED WORKS

The literature review explores contemporary research on the effectiveness of mnemonic techniques and traditional
memorization methods, with a focus on gender differences in memory performance. Drawing on recent studies, mnemonic
strategies are highlighted for their efficacy in enhancing information retention through techniques such as keyword
mnemonics and retrieval practice (Agarwal et al., 2019). These techniques leverage cognitive processes such as
elaborative encoding and spaced repetition to promote deeper learning and long-term memory consolidation (Roediger &
Butler, 2011; Karpicke & Blunt, 2011). Moreover, research emphasizes the importance of incorporating digital tools and
multimedia resources into mnemonic-based learning environments to enhance engagement and accessibility (Moreno &
Mayer, 2007; Fiorella & Mayer, 2015).

In contrast, traditional memorization methods are scrutinized for their limited effectiveness in promoting meaningful
learning and knowledge transfer (Brown et al., 2014; Rawson & Dunlosky, 2011). Rote learning and massed practice,
while commonly used in educational settings, have been found to yield inferior outcomes compared to mnemonic
techniques. Furthermore, contemporary research underscores the importance of considering individual differences in
memory performance, including gender-based preferences and cognitive styles (Andreano & Cahill, 2009; Herlitz et al.,
2013).

Gender differences in memory performance are examined through a socio-cultural lens. Additionally, the literature
emphasizes the need for inclusive and equitable educational practices that accommodate diverse learning needs and
preferences (Halpern et al., 2011; National Academies of Sciences, Engineering, and Medicine, 2018). Overall, the
literature review provides a comprehensive overview of mnemonic techniques, traditional memorization methods, and
gender differences in memory performance, laying the groundwork for the empirical investigation conducted in the present
study.

METHODOLOGY

The research design for the study involves a quasi-experimental approach to compare the effectiveness of traditional

memorization methods and mnemonic techniques in information retention, with a specific focus on gender differences.

Below is a detailed outline of the research design:

1. Study Design:

e Quasi-experimental design: The study employs a quasi-experimental design as it involves comparing two groups
(traditional memorization vs. mnemonic techniques) without random assignment.

2. Participants:

¢ Participants are school students recruited from secondary (8 to 12 class students).

Sample size (n=400) is determined through power analysis to ensure adequate statistical power for detecting
differences between groups.

Intervention:

Both groups undergo training sessions based on their assigned study methods.

Traditional memorization group: Instruction emphasizes rote learning, repetition, and conventional study methods.
Mnemonic techniques group: Instruction focuses on mnemonic strategies such as keyword mnemonics, imaginary,
vividness, conscious associations.

e o o S&J

4. Materials:
¢ Study materials include educational factual objective content relevant to the participants' academic curriculum such as
biological names, inventor names, country capitals, vocabulary.

5. Procedure:

e Participants were divided in two groups: controlled group (traditional approach) and experimental group (mnemonic
approach) with random selection.

e Selected questions for control group. After that designed Mnemonic for the same questions for experimental group.
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Mnemonic Introduction phase: small training session

Given the equal time to both group students for memorizing the questions.

Arranged the test for both group students.

Pre — Test :After learning both groups were assessed (first assessment) for their scores.

Post - Test: One week after the first assessment, participants undergo a second assessment to measure their long-term
retention of the study materials.

Then we calculate the difference between both group score to find the retention of both group students.

e Data Analysis: Quantitative data collected from the assessments and analysed using appropriate statistical methods to
compare mean scores between groups and assess the impact of gender on memory performance.

Table 1: Frequency distribution of Age of class 8™ to 12™ students:

Age Frequency Percent
11 years 6 1.5

12 years 23 5.8

13 years 40 10.0

14 years 65 16.3

15 years 78 19.5

16 years 65 16.3

17 years 78 19.5

18 years 45 11.3
Total 400 100.0

You can see the age distribution of the study's participants in Table 1. Participants' ages range from eleven to eighteen.
Among the age groups that participated, those between 15 and 17 years old had the greatest frequency of 78 people, or
19.5% of the total. Similarly, there is a sizable representation from the 14—16 age brackets, with 65 individuals representing
16.3% of the overall sample size in each age bracket. On the other hand, there are the fewest participants in the 11-15 age
bracket, making up only 6 people or 1.5% of the whole sample. There are a total of 400 individuals in the sample,
representing a wide range of ages.

Table 2: Gender Distribution Among Participants

Gender Frequency Percent
Female 200 50.0
Male 200 50.0
Total 400 100.0

The table presents the distribution of gender among participants in the study.
Half of the 400 people who participated were male, and the other half were female, according to the statistics.

Table 3: Mean and Standard Deviation of Keyword Mnemonics tool in the Pre-test and Post test of different
teaching methods

Different methods of Pre-test Post test
teaching
Mean SD Mean SD
Traditional method of 16.71 3.71 5.04 1.50
teaching
Mnemonic strategies in 28.84 521 17.46 4.10
teaching

The table provides the mean and standard deviation (SD) scores for the pre-test and post-test results of two different
teaching methods: the traditional method of teaching and mnemonic strategies of keyword mnemonics way of
teaching. In the traditional method of teaching, the mean score on the pre-test is 16.71, with a standard deviation of
3.71.In Post Test, the mean score decreases to 5.04 on the post-test, with a standard deviation of 1.50.

Conversely, for mnemonic strategies in teaching, the mean score on the pre-test is notably higher at 28.84,
accompanied by a standard deviation of 5.21. However, the mean score decreases to 17.46 on the post-test, with a
standard deviation of 4.10. this shows study with mnemonics perform better than traditional approach.
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Comparison of Keyword Mnemonics Tool
Across Teaching Methods: Pre-test vs. Post-

test
28.84
30 16.71 17.46
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. —_—
0
Pre-test Post test

B Traditional method of teaching Mnemonic strategies in teaching

Figure 1: Comparison of Pre-test and Post-test Means Across Teaching Methods in Keyword Mnemonics Tools

Table 4 Mean and Standard Deviation of Pre Test assessment and Post Test assessment of Traditional method of
teaching with respect to Gender in Key word mnemonic tool

Method of Variables Sub- Pre Test assessment Post Test assessment
teaching variables

Mean SD Mean SD
Traditional Gender Male 15.40 3.20 4.88 1.26
method of
teaching Female 18.02 3.74 5.21 1.69

In the Pre- Test evaluation, males averaged 15.40 points with a standard deviation of 3.20, whereas women averaged 18.02
points with a standard deviation of 3.74. The next section of the table displays the results of the post- test evaluation,
including the gender-specific means and standard deviations. Participants' scores dropped to 4.88 on the post-test
examination, with a standard deviation of 1.26 for males and 5.21 for women, with a standard deviation of 1.69 for both
sexes. According to these findings, when it comes to the conventional manner of instruction, female students are
outperforming their male counterparts.

Table 5 Mean and Standard Deviation of Pre Test assessment and Post Test assessment of mnemonic method of
teaching with respect to Gender in Key word mnemonic tool

Method of [Variables Sub- Pre Test assessment Post Test assessment
teaching variables Mean SD Mean SD
Mnemonic strategies|Gender Male 30.13 4.62 17.90 3.68
mo Female 27.55 5.46 17.02 4.46
teaching

The table presents a detailed analysis of the effectiveness of mnemonic teaching methods, specifically focusing on the
Key word mnemonic tool, with regards to gender differences in a Pre Test assessment and Post Test assessment scenario.
It categorizes data based on gender, examining male and female participants separately. For each gender group, it provides
mean scores and standard deviations for both the Pre Test assessment and Post Test assessment phases. Mean scores signify
the average performance level, while standard deviations offer insight into the variability or dispersion of scores within
each gender group.

Assessment Comparison of mean scores among male & female participant

Male: The average score for male participants on the Pre Test assessment was 30.13, with a standard deviation of 4.62.
This means that, on average, male participants scored around 30.13 points on the Pre Test assessment, and their individual
scores varied by approximately 4.62 points from the average. In contrast, female participants had an average Pre Test
assessment score of 27.55, with a standard deviation of 5.46. Post Test assessment Comparison of mean scores among
male & female participant:

Male participants achieved an average score of 17.90 on the Post Test assessment, with a standard deviation of 3.68. This
indicates that, on average, male participants scored around 17.90 points on the Post Test assessment, and their individual
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scores varied by approximately 3.68 points from the average. In contrast, female participants attained an average Post Test
assessment score of 17.02, with a standard deviation of 4.46. On average, female participants scored around 17.02 points
on the Post Test assessment, and their individual scores varied by approximately 4.46 points from the average. In the
mnemonic method of teaching, male participants achieved higher scores compared to female participants. Specifically,
male participants had higher mean scores both in the Pre Test assessment and Post Test assessment phases when utilizing
the Key word mnemonic tool. This suggests a potential gender-based difference in the effectiveness of mnemonic teaching
methods, with males showing a slightly stronger performance in this context.

Table 6 Analyzing Pre-test Performance in Keyword Mnemonics Tool: Traditional Teaching versus Mnemonic

Strategies
Between the Methods of teaching
N Mean| SD tvalug p-value Result
[Traditional method of teaching 200 16.71] 3.71
Mnemonic strategies in teaching 200 28.84| 5.21 26.827
<.001 Significant

The table presents the results of a comparative analysis between two teaching methods, the Traditional method and
Mnemonic strategies, in terms of their effect on student achievement scores in pre test of keyword mnemonics. Each
teaching method was assessed with a sample size of 200 participants. The mean scores, representing the average
achievement level, were found to be 16.71 for the Traditional method and 28.84 for Mnemonic strategies. Standard
deviations, measuring the spread of scores around the mean, were calculated as 3.71 and 5.21 respectively, for the
Traditional method and Mnemonic strategies.

A statistical test, namely a t-test, was carried out to check whether there is statistical significance difference exists between
two methods of teaching Mnemonic and Traditional. Employing a t-test, the analysis yielded a t-value of -26.827,
signifying a notable difference in means between the two methods. Furthermore, the obtained p-value, measuring the
likelihood of observing such a difference.

The P-value is obtained to be 0.00 which is less than 0.001 and it is significant at 1% level. Hence, the formulated null
hypothesis —There is no significant difference in the mean scores of achievement between Traditional method of teaching
and Mnemonic strategies in teaching in the pre test is rejected and alternative hypothesis showing a significant difference
in the means scores of achievement between Traditional method of teaching and Mnemonic strategies in teaching in the
pre test is accepted.

Table 7: Analyzing Post-test Performance in Keyword Mnemonics Tool: Traditional Teaching versus Mnemonic

Strategies
Between the Methods of teaching
N Mean| SD T valug P value Result
[Traditional method of teaching 200 5.04 1.50
Mnemonic strategies in teaching 200 17.46 4.10
~40.223 <.001 Significant

The table presents the results of a comparative analysis between two teaching methods, the Traditional method and
Mnemonic strategies, in terms of their effect on student achievement scores in post test of keyword mnemonics. Each
teaching method was assessed with a sample size of 200 participants. The mean scores, representing the average
achievement level, were found to be 9.61 for the Traditional method and 29.05 for Mnemonic strategies. Standard
deviations, measuring the spread of scores around the mean, were calculated as 2.57 and 5.16 respectively, for the
Traditional method and Mnemonic strategies.

A statistical test, namely a t-test, was carried out to check whether there is statistical significance difference exists between
two methods of teaching Mnemonic and Traditional. Employing a t-test, the analysis yielded a t-value of -47.505,
signifying a notable difference in means between the two methods. Furthermore, the obtained p-value, measuring the
likelihood of observing such a difference.

The P-value is obtained to be 0.00 which is less than 0.001 and it is significant at 1% level. Hence, the formulated null
hypothesis —There is no significant difference in the mean scores of post test of achievement between Traditional method
of teaching and Mnemonic strategies in teaching in the post test is rejected and alternative hypothesis showing a significant
difference in the means scores of achievement between Traditional method of teaching and Mnemonic strategies in
teaching in the post test is accepted.
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RESULTS AND DISCUSSIONS

Mnemonic teaching strategies, particularly those utilizing the Key word mnemonic tool, demonstrate superior

effectiveness in facilitating information retention over time compared to traditional teaching methods. Participants in the

mnemonic groups consistently achieved higher mean scores in both the Pre Test assessment and Post — Test assessment
phases.

In the initial phase of analysis, the three distinct types of variables were examined utilizing descriptive statistical methods.

This involved calculating the mean and standard deviation of both the Pre Test assessment and Post Test assessment scores,

considering the independent variable of teaching method. Additionally, the analysis incorporated demographic variables,

particularly gender, in relation to each teaching method. By comparing the Pre Test assessment and Post Test assessment
outcomes, significant insights were gleaned, which are subsequently elaborated upon in the following discussion.

Based on the results presented, several key findings can be drawn regarding the effectiveness of traditional teaching

methods versus keywords mnemonic teaching strategies, particularly in relation to gender differences:

1. Effectiveness of Mnemonic Teaching Strategies: The results indicate that mnemonic teaching strategies, particularly
those employing the Key word mnemonic tool, tend to yield higher average scores in both Pre Test assessment and
Post - Test assessment phases compared to traditional teaching methods. This suggests that mnemonic strategies may
be more effective in facilitating information retention over time.

2. Gender-Based Differences: In the mnemonic method of teaching, male participants consistently achieved higher
mean scores than female participants in both the Pre Test assessment and Post- Test assessment phases. This suggests
a potential gender-based difference in the effectiveness of mnemonic teaching methods, with males showing a slightly
stronger performance.

3. Retention Over Time: Across both teaching methods, participants experienced a decrease in mean scores from the
Pre Test assessment to the Post- Test assessment. This indicates a decline in information retention over time,
highlighting the importance of ongoing reinforcement and practice to maintain memory retention.

4. Variance in Individual Performance: Standard deviations for both male and female participants indicate variability
in individual performance within each gender group. While males tended to achieve higher mean scores on average,
the variability in scores suggests that individual differences play a significant role in learning outcomes.

5. Potential Implications for Educational Practices: These findings suggest that mnemonic teaching strategies,
particularly those utilizing the Key word mnemonic tool, may offer a promising approach to enhancing information
retention among students. Educators may consider incorporating mnemonic techniques into their teaching practices to
facilitate better long-term memory retention.

6. Further Investigation: The observed gender-based differences in performance warrant further investigation to better
understand the underlying factors contributing to these disparities. Future research could explore individual learning
styles, cognitive abilities, and prior knowledge as potential factors influencing performance in mnemonic-based
learning environments.

CONCLUSION

In conclusion, the comparative analysis between traditional teaching methods and mnemonic strategies, particularly
focusing on gender differences, provides valuable insights into effective pedagogical approaches for enhancing
information retention. The findings highlight several key points:

e Mnemonic teaching strategies, especially those utilizing the Key word mnemonic tool, demonstrate superior
effectiveness in facilitating information retention over time compared to traditional teaching methods. The higher mean
scores observed in both Pre Test assessment and Post- Test assessment phases underscore the potential of mnemonic
techniques in enhancing learning outcomes.

e A notable gender-based difference is observed in the effectiveness of mnemonic teaching methods, with male
participants consistently achieving higher mean scores than female participants. This suggests that mnemonic strategies
may resonate differently with male and female learners, warranting further investigation into underlying factors
contributing to these disparities.

¢ Both teaching methods exhibit a decline in mean scores from the Pre Test assessment to the Post-Test assessment,
indicating a decrease in information retention over time. This highlights the importance of continuous reinforcement
and practice to sustain memory retention.

o The findings suggest that educators should consider incorporating mnemonic techniques, particularly those employing
the Key word mnemonic tool, into their teaching practices to enhance long-term memory retention among students.
Tailoring instructional strategies to accommodate individual differences, including gender-based preferences, may
further optimize learning outcomes.

e Further research is warranted to explore the underlying mechanisms driving gender-based differences in mnemonic
learning environments. Additionally, investigating the impact of other factors such as cognitive abilities, learning styles,
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and prior knowledge on learning outcomes can provide a more comprehensive understanding of effective pedagogical
practices.
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