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Retention intact group random sampling. The learning outcomes test used

was 20 multiple-choice questions with four options having a
validity level of 0.86 and a reliability of 0.87. Based on the data
analysis, it was concluded: (1) the average learning outcomes
before treatment was 48.50 and after treatment was 72.50; (2) the
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manner to make it more useful and according to the content of the
teaching material to be taught.
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INTRODUCTION

The ability to remember is needed by students in the process of thinking and learning (Habsari,
Karyanto & Probosari, 2012). An individual’s memory can be seen from his ability to store information
that has been received and can recall it in the future. This storage process is related to how this
information can be received, constructed, and finally stored in the individual’s mind (Rahman, 2002).

Remembering is a complex collection of electrochemical reactions that are activated through
multiple sensory channels and stored in a highly complex and unique neural network throughout the
brain. This dynamic nature of memory continues to change and develop in line with the increase in
stored information (Lestari, 2010). Remembering (recall) is the process of remembering information
(Ramachandra & Rahim, 2004). The information that has been obtained will be processed in memory
through certain stages. So, memory is not something that happens instantly but requires a certain
process or strategy to acquire it. Remembering is considered an effective way to transfer information
from short-term memory to long-term memory (Putnam, 2015) so that in the learning process it is
easier to achieve learning goals. According to Ahmadi (2009), the existence of the ability to remember
in humans means that there is an indication that humans can store and recreate something that has been
experienced. However, in general, humans are easy to forget something that has happened to them. The
ability to remember each individual is different. The ability to remember can be improved through the
process of taking notes (Arslan, 2002).

The ability to remember students depends on the learning methods used by the teacher and the
exercises used with these methods to be effective in the learning process. One way that teachers or
students can do this is to use the mnemonic method (Bakken, 2011; Shah, 2010). The mnemonic method
is a way to store information (in the brain) easily and quickly to be recalled. Mnemonics strategies can
build relationships so that the objects studied are not only memorized by rote, but also with conceptual
relationships (Joyce (in Emalia, Juanengsih, & Siregar, 2019). The methods used to improve memory are
requiring the brain’s ability to connect words, ideas, and fantasies so that it is useful for solving problems
(problems) which then arrive at understanding a concept. Mocko, Lesser, Wagler & Francis (2017)
assert that mnemonics are very useful for helping students remember information (recall information)
and can reduce stress.

From the results of an interview with one of the science teachers at the secondary school (June
22,2021), information was obtained that the majority of teachers’ teaching methods still use the lecture
method. These results were relevant to many previous studies in Indonesia. It was noted that seventh-
grade students complained that some biology material was not fun to learn using the lecture method
which tends to require memorization skills. The difficulty in understanding biology teaching material is
admitted by students that they often face when studying material on the System of Biological
Classification for the taxonomic level. The majority of students’ errors were confused with the
taxonomic order. As a result, student learning outcomes in the formative test of the material System of
Biological Classification have not reached the Standard of Minimum Competency (KKM) at the school,
which is 80. Even though the material for the System of Biological Classification is one of the important
materials in science lessons (Depdiknas, 2013). Based on observations from the documentation of daily
test scores, students’ data (learning outcomes) on the material System of Biological Classification are
classified as low. This is indicated by the average daily test results for the System of Biological
Classification in the seventh grade of 73.30 (with a score interval of 25-95) and with an average
percentage of completeness of 40.35%.

The low-learning outcomes and memory achieved by seventh-grade students at the secondary
school Pontianak above indicate that there are learning difficulties that need to be found alternative
solutions. For example, by using other teaching methods. According to Djamarah (2010), one of the
causes of forgetting is that the information received by students is not pleasant. By applying appropriate
teaching methods, students are expected to obtain optimal learning outcomes. Syah (2010) stated that
educators need to make variations in the teaching and learning process to attract students’ interest in
the lesson. Educators must prepare special efforts to make learning more effective and fun so that
students can easily remember teaching materials. One of them is by applying the mnemonics method.

Manalo (2002), states that the implementation of mnemonics strategies has been applied in the
field of education in the last few decades. According to Lubin & Polloway (2016), the mnemonics method
can be applied to all science and social learning teaching materials. Hardi’s research (2008) concluded
that the mnemonics method in the experimental group was more effective in improving memory ability
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than the control group that did not use mnemonics (conventional) methods. The research of Kurniawan
and Nugrahalia (2014) concluded that the use of mnemonics methods can improve students’ memory
in biology subjects on the subject matter of the plant world (Plantae). Azmi, Najmi, & Rouyan’s (2016)
research in Malaysia, concluded that the mnemonics method is effective in increasing English
vocabulary in elementary schools.

Based on the tracking study in several scientific research journals, the effect of using the
mnemonic method on improving learning outcomes and retention in Biology class on the System of
Biological Classification at the junior high school level has not been widely carried out. This study was
conducted to test the effectiveness of using mnemonics methods in improving students learning
outcomes and retention in Biology class on the System of Biological Classification at the school.

METHODS
Research Design

The form of research was pre-experimental with one group pretest-posttest designs (Sugiyono,
2016). The research paradigm referred to is presented in Table 1.

Table 1

Timelines of the Study

Research Phases Time of Conduct

Pre-Test (T1) March 15, 2021

Treatments From June 22 - September 28, 2021
Immediate Post-Test (T2) September 30, 2021

Delayed Post-Test (Ts) October 12, 2021

Population and Samples

The target population in this study were all seventh-grade students of the school in the academic
year of 2020/2021 whose characteristics were that they had not studied the material (i.e., System of
Biological Classification) were not transferred students, and did not fail a grade with a total of 278
students. Thirty-two students in the seventh-b grade of the school were taken using the intact group
random sampling technique. The entire students of the class of this study were drawn from the eight
classes of the school.

Instrument

The instruments used in this research were: (1) a set of lesson plans/RPP; (2) Student
Worksheets; (3) a Learning Outcomes Test in the System of Biological Classification material used in the
initial test, final test, and delayed test; and (4) Learning media in Powerpoint which includes contains
material on the System of Biological Classification along with examples of mnemonic notes. The process
of developing the research instrument involved five experts, two were the Lecturers of Biology
Education FKIP Untan and the other three were science teachers from 3 different secondary schools in
Pontianak to validate the learning tools, student worksheet (LKPD), and learning outcomes tests. From
the validation process, it was concluded that the Lesson Plans (RPP) and their supporting worksheets
were feasible to use. From the trial and error process, the learning outcomes test had a validity level of
0.86 (high) and 0.87 reliability (high).

Procedure

The learning activity for the System of Biological Classification using the Mnemonics technique in
this study follows the core steps (i.e., syntax) or the stages of the Direct Instruction model whose
operationalization is as follows:

a. Demonstrating (modeling) knowledge or skills. The teacher explains the teaching material and
provides examples of Mneminonics techniques according to the content of the teaching material.
Among them, for example, the Technique Acronym: mejikuhibinu (to remember the colors of the
rainbow). Peg technique: convex (to remember a mirror or convex lens).

b. Guiding training. Encourage students to study and well understand the content of teaching
materials and guide the students to take notes or mnemonic forms individually.
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c. Check the students’ understanding and provide feedback on examples of mnemonic notes made or
constructed by students.

d. Provide question items for the implementation and further training in the form of multiple-choice
with four options of 15 questions items per meeting (3 meetings @ 90 minutes).

Data Analysis Techniques

The use of data analysis was carried out after testing the assumptions of data normality and
homogeneity of variance of the data groups to be compared. If the two groups of data to be compared
are normally distributed and have homogeneous variances, then the difference test would use a paired-
sample parametric statistics t-test. On the other hand, if one was not normal, the difference test would
use the nonparametric Wilcoxon test. Analysis of normality test, homogeneity of variance test, and
different tests using the SPSS program.

To analyze the occurrence of retention, the delay test average would be compared with the initial
test average. If the difference between the two averages was significant, it could be concluded that
classically or individually students experience retention. The level (category) of memory (retention)
after using mnemonics techniques on the Material System of Biological Classification used the formula:

- delay fed LeSLSCOTe % 100% (Setiawan, Sutarto, Indrawati, 2012) with category
immediate test score
interpretation as follows, R = 70: high category; 60 < R < 70: medium category; R < 60: low category.

Memory/retention (R) =

RESULTS AND DISCUSSION
After testing the normality of the data (using the Kolmogorov-Smirnov test), it was concluded that
the data (data) on the initial test, post-test, and delay test were normally distributed. The homogeneity
of variance test (using Levene’s test) concluded that the two groups to be compared had homogeneous
variances. Thus, the difference in the average score of student learning outcomes using the paired-
samples t-test parametric test.
1. Differences in the Average Score of Learning Outcomes Before and After the Use of Mnemonics
Techniques
To test whether there was a difference between the average learning outcomes scores before
and after the use of the Mnemonics Technique, the data (scores) were analyzed using a paired-
sample t-test parametric test, the results of which are presented in Table 2.
The research hypotheses tested were as follows:
a. The average score of student learning outcomes on the final test was significantly different
from the average score for the initial test of the study.
b. The average score of student learning outcomes on the delayed test was significantly different
from the average score of the initial research test.

Table 2
Test results of Average difference between Pre-Test Score and Post-Test Score
Test Average score SD t Sig Results
Initial 48.50 14.98 .
Immediate 72.50 1794 > 0.000 Reject Ho

Based on Table 2, it was found that the average results before and after using the Mnemonics
technique were 48.50 and 72.50, respectively. There was an increase in the average learning
outcomes of 24.00. It can be concluded: There is a significant difference between the average
learning outcomes on the initial test and the immediate post-test (sig: p < 0.05). In other words,
learning biology using the Mnemonics technique has a positive effect on improving student
learning outcomes in the system of biological classifications.

2. Memory (Retention) After Using Mnemonics Techniques
To determine the effect of retention (memory) of the application of the Mnemonics technique
on improving student learning outcomes in the system of biological classifications, the data
analysis was continued by testing whether there was a difference in the average scores on the
initial and delayed tests, the results presented in Table 3.
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Table 3
Test Results in Average Difference between Initial Test Score and Delayed Test

Test Average score SD t Sig Results
Initial 48.50 14.98 .
Immediate 61.67 1891 3759 0001 Reject Ho

From Table 3 it is found that the average results before using the Mnemonics technique, and
the average post-delayed test (given after two weeks after giving the immediate final test) were
48.50 and 61.67. There was an increase in the average score of learning outcomes of 13.17. It can
be concluded that there is a significant difference between the average score of learning outcomes
on the pre-test and post-delayed test (sig: p <0.05). Mnemonics affect the memory (retention) of
students on the System of biological classifications material.

3. Retention Rate After Use of Mnemonic Techniques
To analyze students’ memory (level) individually and classically, the data were analyzed using

the formula: Retention (R) = (Average score of Post-Delayed Test)/(Mean Score of Immediate Final
Test) x 100 %. The result of level analysis (category) students’ memory after being involved in
learning biology on the System of biological classifications using the Mnemonics technique
individually and classically is presented in Table 4
Table 4
Results of Individual and Classical Retention Analysis

Students Delayed test Immediate test

No. code score score R (%) Category/results
1 A 65 80 81.25% High
2 B 45 60 75.00% High
3 C 85 80 106.25% High
4 D 85 90 94.44% High
5 E 40 70 57.14% Low
6 F 45 75 53.33% Low
7 G 50 65 76.92% High
8 H 80 90 88.88% High
9 I 60 65 92.30% High
10 ] 80 90 88.88% High
11 K 45 65 69.23% Medium
12 L 35 70 50.00% Low
13 M 40 55 72.72% High
14 N 95 95 100.00% High
15 (0] 85 90 94.44% High
16 p 100 100 100.00% High
17 Q 65 70 92.85% High
18 R 50 75 66.67% Medium
19 S 35 60 58.33% Low

20 T 60 50 120.00% High

21 U 70 75 93.33% High

22 Vv 55 65 84.62% High

23 W 40 50 80.00% High

24 X 55 65 84.62% High
25 Y 45 50 90.00% High
26 Z 70 75 93.33% High
27 AA 70 80 87.5% High
28 AB 60 65 92.31% High
29 AC 90 90 100.00% High
30 AD 50 65 76.92% High

Average 61.67 72.50 85.06 High
(classical)

Based on Table 4 it was found that the level of memory (retention) involved in Biology learning
using classical mnemonics was 85.06% (high). Individually, it was found that 24 (24/30%) students
experienced high retention, 2 (2/30%) students experienced moderate retention, and 4 (4/30%)
students experienced low retention.
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This study found that learning using the Mnemonics technique had a positive effect on improving
student learning outcomes and growing memory (retention) of seventh-grade students of the school in
Biology class on the System of Biological Classifications.

The findings of this study were in line with the findings of several previous studies. Hardi’s research
(2008) concluded that the mnemonics method in the experimental group was more effective in
improving memory ability than the control group that did not use mnemonics (conventional) methods.
The research of Kurniawan and Nugrahalia (2014) concluded that the use of mnemonics methods can
improve students’ memory in biology subjects on the subject matter of the plant world (Plantae). Azmi,
Najmi, & Rouyan’s (2016) research in Malaysia concluded that the mnemonics method was effective in
increasing English vocabulary in elementary schools.

The use of mnemonics techniques in this study is one form of teacher learning strategy that can
affect student learning outcomes. Learning strategies applied by teachers in schools were external
factors that affect students’ interests, motivation, and learning outcomes (Slameto, 2003: Djaali, 2003).
High interest and motivation in learning will have a positive effect on improving learning outcomes. This
meant that students who have good interest and motivation in learning would lead to good learning
outcomes. Haussler, et.al.(1998) asserted: “Pupils will learn a subject matter better at school if they are
interested in it”. Student learning outcomes were also influenced by their ability to remember
information or knowledge they have learned in the past.

According to Uno and Umar (2014), mnemonics have a close relationship with memory ability
because mnemonics work according to how the brain works. Working memory was several items that
can be remembered by someone in a certain time, limitedly. Memory in the human brain was a pattern
of communication between neurons. When a new memory is acquired, its encoding could involve
thousands of neutrons scattered throughout the cortex. However, if the new information was not used,
the newly formed connection pattern would soon disappear. On the other hand, if we remember it over
and over again, the connection pattern would be more firmly formed in the brain network. Difficulty in
recalling information that has been remembered because the information is not stored and maintained
properly. A person’s ability to retain memory depends on the technique and the ability itself (Eggen and
Kauchak, 2012).

According to Djudin, T. & Amir R (2018), remembering was the act of storing things that have been

known to be removed and reused at another time. Without memory, it was almost impossible for
someone to learn something. Abu Ahmadi (1992) stated that memory (retention) was the power of the
mind (brain) to receive information, store it for a certain time, and reproduce the information. Apart
from using mnemonics techniques, students’ retention (retention) of mastery of teaching materials can
be grown and improved by using other techniques or strategies. Djudin (2019) applied a pictorial
analogy technique to increase knowledge retention in factual, conceptual, and procedural dimensions
after studying the topic of unidirectional electricity at the high school level. Djudin & Amir (2018)
applied the technique of making two-dimensional final notes (graphic post organizers) which are
integrated with the SQ4R reading technique, viz Survey, Question, Read, Recite, Review, and Reflect.
Their research concluded that training students to make their final notes (after reading the reading text)
in the form of graphic post organizers could improve the retention of concept mastery for second
graders at the junior high school level on Earth and Space.
The delayed test in this study was carried out at an interval of two weeks after the immediate posttest.
The determination of the interval or 2 weeks of gap time refers to previous research (Bendall & Galili,
1992; Djudin, 2018). Atkinson (1983), interval problems can be distinguished by the length of the
interval and the content of the interval. The length of the interval was related to the length of time for
entering the material (the act of remembering). The length of the interval is related to the strength
(power) of retention. The longer the interval, the less strong the retention, or in other words the
strength of the retention decreases. The content of the interval relates to the activities that exist or fill
the interval. Activities that fill the interval would damage or interfere with memory traces, so individuals
may experience forgetfulness. The length of the interval and the content of this interval were the basis
of theories regarding forgetfulness. Therefore, to involve students in the learning process using
mnemonics, it was necessary to organize teaching and learning activities that were systematic and clear
(Hoyt & Winn, 2004).

During the treatment in this study, the majority of students stated that the use of mnemonic
techniques was fun, and useful, and made it easier to remember the teaching materials presented in the
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lesson. The use of the mnemonics method in the System of Biological Classification material in this study
was expected to motivate other researchers and teachers to use and modify it further according to the
characteristics of teaching materials, students, and school situations (classrooms) to improve students’
understanding and retention.

CONCLUSION

Based on the results of data analysis, this study concluded that the use of mnemonics methods
affects improving student learning outcomes and memory on the material System of Biological
Classifications of the seventh-grade students. To increase interest, motivation, learning outcomes,
and retention, Science-Biology teachers need to apply mnemonic techniques in a varied and
sustainable manner to make them more useful and according to the content of the teaching, material
to be taught. The introduction and understanding of mnemonic techniques can be pursued through
activities related to the professional development of teachers in schools.
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