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Abstract—Vocabulary capacity is a fundamental component
of language proficiency, serving as the cornerstone for accurate
and fluent language use. However, English learners often face
significant challenges in vocabulary acquisition, including low
memory efficiency and high rates of forgetting. To address these
issues, this study investigates the characteristics and
preferences of college students in using vocabulary acquisition
applications (APPs) through an online questionnaire. By
analyzing the operational mechanisms of these APPs through
the lens of psycholinguistic memory theories, the research aims
to uncover how these tools can enhance vocabulary retention
and learning efficiency. The study focuses on popular APPs’
strengths and weaknesses in facilitating vocabulary acquisition
and reveals these APPs leverage psycholinguistic principles.
And the practical implications are concluded, suggesting that
educators can harness the advantages of these APPs to enhance
students’ vocabulary learning outcomes. This research
contributes to the growing body of knowledge on
Mobile-assisted Language Learning (MALL) and provides
valuable insights for both educators and app developers in
optimizing vocabulary learning tools.
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I. INTRODUCTION

As we all know, the units of language materials include
words, phrases, and sentences, of which words are the most
basic and core units in language materials. Harmer [1], a
language education expert, pointed out that “if language
structure is compared to the skeleton of a language,
vocabulary should provide an important organ and flesh and
blood for language use.” Mastering vocabulary is essential
for learning English. In English learning, the quantity and
quality of words mastered by learners are the most essential
factors that affect the development of their listening,
speaking, reading, and writing skills [2, 3]. The deficiency of
students’ English vocabulary hinders their understanding of
English materials and expression of ideas in English and
indirectly affects their interest in learning English and other
courses. Therefore, improving the efficiency of college
students’ vocabulary memory and expanding the number of
words is very important.

In recent years, with the development of Internet
technology and the rapid popularization of mobile devices,
many college students use mobile apps to recite English
vocabulary in fragmented time to increase their vocabulary.
However, there needs to be more clarity when using apps to
remember vocabulary. In addition, the current vocabulary
memory APPs on the market have various types and
complete functions, and college students are faced with
various choices. Therefore, we need to consider several
questions: How do we choose a suitable vocabulary memory
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APP according to the characteristics of brain memory? How
can we effectively combine APP vocabulary with classroom
teaching? This study will use a questionnaire survey to
analyze the application mechanism of several popular word
memory apps to assist English word memory from the
perspective of psycholinguistics, tap the advantages of APP
in assisting English word memory, and provide suggestions
for English teaching.

II. LITERATURE REVIEW

The role of vocabulary in language acquisition has been
extensively studied in the field of psycholinguistics.
According to Nation [4], vocabulary knowledge is a critical
component of language proficiency, and learners need to
know a significant number of words to function effectively in
a second language. Schmitt [5] further emphasizes that
vocabulary learning is not just about memorizing words but
also about understanding their usage in different contexts.
This aligns with the findings of Laufer and Hulstijn [6], who
argue that vocabulary acquisition is a complex process that
involves both incidental and intentional learning. Incidental
learning occurs through exposure to language in context,
while intentional learning involves deliberate efforts to
memorize words, often through the use of tools like
vocabulary memory apps.

Recent studies have also explored the effectiveness of
technology-assisted vocabulary learning. Godwin-Jones [7]
highlights that mobile apps can provide personalized and
interactive learning experiences, which are crucial for
vocabulary retention. Similarly, Stockwell [8] found that
apps that incorporate spaced repetition, a technique based on
the Ebbinghaus forgetting curve, significantly improve
long-term retention of vocabulary. These findings are
supported by Zhang and Lu [9], who conducted a
meta-analysis of studies on Mobile-assisted Language
Learning (MALL) and concluded that apps that utilize
multimedia elements, such as images and audio, are
particularly effective in enhancing vocabulary acquisition.

Moreover, the integration of psycholinguistic principles
into vocabulary learning apps has been shown to enhance
their effectiveness. Baddeley’s [10] model of working
memory suggests that information is more likely to be
retained if it is processed in multiple modalities, such as
visual and auditory. This is corroborated by Paivio’s [11]
dual-coding theory, which posits that information is better
remembered when it is encoded both verbally and visually.
These theories provide a strong foundation for the design of
vocabulary memory apps that incorporate multimedia
elements to facilitate deeper processing and better retention
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of vocabulary.

The previous researches have underscored the importance
of vocabulary in language learning and the potential of
technology-assisted tools to enhance vocabulary acquisition.
By leveraging psycholinguistic principles, vocabulary
memory apps can provide effective and engaging learning
experiences that cater to the diverse needs of language
learners. This study aims to build on these insights by
examining the application of vocabulary memory apps
among college students and providing recommendations for
their use in English vocabulary learning.

III. FRAMEWORK

A. The Relationship between Memory and Time

Memory refers to the mental activity in which experience
is preserved in the mind, which is one of the prerequisites for
human language ability. For many years, memory has been
one of the focuses of psycholinguistics. In English learning,
enhancing memory and preventing forgetting is also critical
to the success of English learners. German psychologist
Herman Ebbinghaus obtained a memory curve of organizing
curve by analyzing the results recalled after learning
materials with the same content and similar difficulty at
intervals.
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Fig. 1. Ebbinghaus memory curve.

The wvertical axis shows the amount of knowledge
memorized during learning, the horizontal axis shows the
time (days) of memorization, and the curve shows the pattern
of change in the amount of memory. This curve reveals to us
the law of forgetting development in the process of
memorization: forgetting starts immediately after learning,
and the process of forgetting is not balanced. In the first
period, forgetting is relatively fast, then it slows down, and
after an extended period, it is almost no longer forgotten.

B. Three Types of Memory Structures

Memory structures are mental structures, which are the
main components of the information processing model.
Information from the environment is encoded, stored and
extracted through memory structures. From the point of view
of receiving information, there are three types of memory
structures at work, each with its specific function. They are
sensory-term memory, short-term memory and long-term
memory. This is illustrated in the figure below.
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Fig. 2. Memory structure.
The so-called “environmental input” refers to a

comprehensive concept integrating various sounds, words,
images and sensory events. These information contents have
different manifestations in each structure of memory [12].
Take memorizing a word as an example. When a learner
learns a new word, he or she receives visual or auditory
stimulation. After the stimulation, the receiver sends the
signal to the brain as an electromagnetic pulse. After the
stimulation stops, its influence does not disappear
immediately but forms an afterimage, sensory memory. Only
a tiny part of all the sensory information can be entered into
short-term memory. In this small part, only the processed and
encoded information can enter the long-term memory and be
remembered by us. Long-term memory refers to storing
information for more than one minute. Long-term memory
contains a variety of information and is a real memory. Its
capacity is much larger than sensory and short-term memory,
and its retention time is much longer. However, the
information in short-term memory will not be naturally
transformed into long-term memory. In order to transform
short-term memory into long-term memory, it needs to be
repeated, and repeated repetition can only be achieved
through natural repeated repetition, such as students
consciously increasing the number of recitations by using the
APP many times.

C. The Effect of Attention on Reinforcing Memory

Attention has a selective function. It most often selects
those contents that are interesting, meet its memory needs,
and thus receive attention or are relevant to the current
activity while at the same time consciously or unconsciously
avoiding or suppressing other non-essential, additional and
competing redundant influences. In 2006, one of the major
themes of the First International Congress of Cognitive
Neuroscience was “Attention & Memory”. Attention plays
an essential role in the process of human memory, what is
noticed will be processed in short-term memory, while what
is not noticed will be lost immediately. Baddeley [13]
believes that the amount of information from the outside
world is tremendous. However, the processing capacity of the
higher centers of the human nervous system is minimal, and a
bottleneck occurs. In order to avoid overloading the system,
filters are needed to regulate it, selecting some information
for advanced analysis. At the same time, the rest may be
stored in short-term memory and then decline rapidly.

IV. QUESTIONNAIRES AND RESULTS

After understanding the basic principles of vocabulary
memory, in order to understand the situation of the
vocabulary memory APP used by college students, by
comparing the download amount and score of different
English vocabulary memory APP in the application market of
various mobile devices, combined with the results of student
interviews, four highly researched APPs are listed, namely:
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Not memorizing words, MoMo memorizes vocabulary, Baici
Chopper, Shan Bei Words. 75.73% of the 95 undergraduate
students in a local university have passed the CET-4 and
CET-6. SPSS22.0 was used to test the questionnaire’s
internal reliability, and the internal consistency of
questionnaire was good (Cronbach’s a=0.815). The data can
be used for further analysis.

Table 1. The experience of using vocabulary memory APP

Students who
. Students who
. . Students who use it have learned
Situation are unaware of
regularly about but do not it
regularly use
Participant 65 18 12
Rate 68.42% 18.95% 12.63%

Data analysis shows that 68.42% of undergraduates often
use APP, 18.95% of undergraduates know about APP but do
not use it frequently, and 12.63% do not know about APP.
English vocabulary memory APP is widely used among
undergraduates.

Table 2. Usage characteristics of various vocabulary memory APPs

Percentage
of students Advantages of Disadvantages of
APPOPE | o have APPs APPs
used
Baici 76.84% Picture-assisted forgett}ng more
Chopper memory quickly
MoMo vocabulgry books Unable to practice
. categorized and -
memorizes 48.42% . spelling, complex
reviewed .
vocabulary interface
regularly
Original classic
Not example Cumbersome steps,
memorizing 44.21% sentences, root inefficient
words words and memorization
suffixes, the
Noting test Unpronounceable
Shan Bei information, words and tedious
33.69% L .
Words clocking in and memorization
studying process

It can be seen from Table 2 that among students who often
use APP and those who know about APP, the use rate of
Baici Chop and Momo Recite words is high. These two types
of students have unanimously recognized not memorizing
words and Shan Bei words.

According to the results of open-ended answers to the
questionnaire, college students have different preferences
when choosing different apps, and apps for vocabulary
memory have advantages and disadvantages. Baici Chop, in
the form of pictures to explain the meaning of words, can
attract students’ attention, make learning more interesting,
and then help to activate the cerebral cortex, which is
conducive to the acquisition of visual information into
short-term memory for processing, that is, sensory memory is
transformed into short-term memory [14]. However, the
processing capacity of the human nervous system is minimal.
After a long high-intensity load, the filter will adjust to avoid
overloading the system, select some information to enter the
advanced analysis stage and become long-term memory. In
contrast, the rest of the information may be temporarily
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stored in short-term memory. Therefore, using a 100-word
chop to remember words can result in more short-term
memory, but it is not easy to transform into long-term
memory, and forgetting is faster.

The advantage of MoMo Vocabulary is that it utilizes the
Ebbinghaus Memory Curve to help users review and
consolidate regularly and helps to transform short-term
memory into long-term memory through recurrence so that
they can remember firmly. However, the disadvantage of
MoMo Vocabulary is its poor vocabulary application. It is
necessary to grasp the sound, shape, and meaning of
vocabulary in order to memorize it. Still, it needs the function
of practising vocabulary spelling. The student’s vocabulary
memorization is limited to the level of correspondence
between the Chinese and English explanations of the
vocabulary meanings, which could be more conducive to the
long-term memorization of the vocabulary spelling. The
student’s vocabulary memorization only stays at the level of
correspondence between Chinese and English explanations,
which could be more conducive to the long-term
memorization of vocabulary spelling.

Not memorizing words can make up for the shortage of ink
and ink words, add classic examples of the original sound of
the movie, set up learning scenarios, and improve the user’s
ability to use vocabulary. From the psycholinguistics
perspective, adding audio can also stimulate the cerebral
cortex, which helps transform sensory memory into
short-term memory. At the same time, repeated reviews
without memorizing words can transform short-term memory
into long-term memory through repetition, taking into
account the advantages of the first two apps. At the same time,
root affixes expand memory in a way that helps users
establish a mental vocabulary framework and trigger
associative memory. However, because the steps are too
complicated, the learning efficiency is low, and the time for
memorizing the same word is long.

Shan Bei words can indicate the vocabulary of the
examination information attracts students’ attention for the
examination of high-frequency vocabulary needs to focus on
memorization, to facilitate students’ targeted learning, and
improve learning efficiency; in addition to the use of
punching cards to motivate students to study and review,
which will help the formation of long-term memory.
However, due to the lack of vocabulary phonetics, the brain
lacks phonological stimulation, resulting in vocabulary
learning needs to be more comprehensive; the learning
process is tedious, it is easy to lose interest in learning and get
distracted, and it is not conducive to long-term persistence.

In a word, the popular vocabulary memory APP has
powerful functions. It skillfully uses the theoretical
knowledge of psycholinguistics, including supervising
students to review regularly according to the Ebbinghaus
memory curve, using images and audio to stimulate the brain
and multiple types of repetition, promoting the
transformation and processing of three types of memory,
attracting students’ attention by marking exam information
and strengthening memory. The wide use of vocabulary
memory apps also provides a reference for English
vocabulary teaching. Teachers can use the memory
mechanism behind the APP in the teaching process to help
students improve their vocabulary learning efficiency and
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make double progress in class.

V. IMPLICATIONS FOR VOCABULARY TEACHING AND
LEARNING

A. Teach Vocabulary Memorization Methods

At present, research on vocabulary memory techniques is
viral. Vocabulary research experts have proposed various
vocabulary memory methods, such as word formation
memory, word frequency, reading, associative memory,
meaning group memory, context memory, etc. The
vocabulary APP also involves the principle of using
vocabulary memory methods. Teachers must systematically
teach such knowledge to help students use skills to remember
words.

The method of memorizing words is using root words and
suffixes. English vocabulary has a regular connection in word
form and structure, and words are an organic combination of
some lexemes (roots, prefixes and suffixes) that contain
specific meanings. Although the English vocabulary is more
than 700,000 words, only a limited number of morphemes
make up a word. By grasping the common root or suffix of a
group of words, it helps to memorize the words in a string.

Reading Mnemonics. Vocabulary and reading are
inseparable, and reading memorization is to master
vocabulary through extensive and repeated reading. In his
definition of context, DeBeaugrande emphasized that only
the chapter can genuinely represent the context of a language
[15]. However, if the processing of lexical meaning is not fast
enough and takes up too much attention, the speed of chapter
comprehension will be slowed down. Therefore, a practical
and easy way to learn English vocabulary is to read more for
Chinese learners who need a listening and speaking
environment.

Associative memory. Jack C. Richards [16] proposed that
words are stored or recalled according to associative bonds. If
these associations are established, learning will be promoted.
The so-called associative memory method is to find out the
similarity of word formation and meaning between new
words and old words in terms of spelling, pronunciation,
word meaning, etc., and establish the mutual connection
between new words and old words through making pithy
formula, understanding stories, etc., to achieve the goal of
quickly realizing the memory of new words based on the
memory of old words [17].

Chunk memorization. Human short-term memory is based
on chunks, and the amount of information that constitutes
each chunk is relative. A chunk usually refers to a phrase, i.e.,
a conceptual unit of subject-predicate structure, verb-object
structure, parallel structure, subject-subject structure, etc.
Even a sentence can be called a chunk. The information
within a cluster is interconnected. Scientific research on
memory shows that the accumulation of single memorized
words cannot be maintained efficiently for a long time, but
the effect of memorizing words by combining them into
clusters according to specific meanings will be significantly
improved.

Contextual memorization. It is easy to forget something in
isolation, but it is only in context that words can be genuinely
memorized. This is because when we learn, we encode what
we want to remember and encode many environmental
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features that coincide into a series of long-term memory
codes. These linked environmental features become more
accessible cues to extract from memory when recalled later.
Thus, when recalling what was learned in a particular
environment, people tend to recall more.

B. Activate Students’ Attention to Receiving and Extracting
Vocabulary Information

For students, it is a gradual process of processing
vocabulary in their minds if they want to understand and
remember it themselves. This process includes students’
processing of speech information input, such as picture and
voice information in the vocabulary memory APP, and
teachers’ processing of speech information output. Every
memory system has two aspects: one is acquiring information,
and the other is extracting known information. Some
information cannot be extracted when needed, not because
the information is completely lost, but because it is hidden in
the hidden memory of the human brain. The hidden
information cannot be reproduced because of the interference
or exclusion of other input information [18]. However, under
exceptional circumstances, under the influence of some
related stimulus, it may be suddenly extracted from the
“hidden memory”.

Therefore, in order to accelerate the speed of students’
extraction of information contained in vocabulary, it is
necessary to guide students to contact with English as much
as possible, to create an English environment in which they
can be immersed so that the information related to words,
idioms and fixed collocations they have learned their cerebral
cortex in a continuous stream, so that the vocabulary they
have learned can be consolidated from meanings to usages,
and so that the total amount of vocabulary they have learned
can be enlarged rapidly [19]. For this reason, the university
campus should be a good learning environment.

C. Create a Positive Teaching Situation

In 1972, Tulving first proposed distinguishing between
“episodicmemory” and “semanticmemory” According to
Tulving, episodic memory, which an individual experiences,
refers to the storage (or extraction) of specific events or
episodes occurring at a specific time and place, whereas
semantic memory stores general knowledge about the world,
which refers to general knowledge about facts and concepts
about the objective world, and is the memory of people’s
conceptualization of words, concepts, laws, formulas,
symbols, objects, and so on. In 1983, Tulving [20] redefined
the essential difference between situational and semantic
memory. He proposed that one of the unique features of
situational memory is that a warm, intimate emotion
accompanies the extraction of information from situational
memory. In contrast, such an emotion does not accompany
extracting information from semantic memory.

In order to enhance the effect of the situational teaching
method, teachers should set up various vivid and lively
scenes as far as possible to create a language environment
close to real life, such as choosing lines and scenes from
classic movies to help students establish spatial connections
and strengthen memory depth [21]. Connect English words
with what they refer to, that is, with life experience, to leave a
more profound impression on students and promote them to
more naturally improve their ability to use language,
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consolidate word memory and improve their more profound
understanding of new words.

D. Stimulate Interest and Increase Students’ Attention

Tulving once pointed out that “only stored information can
be extracted, and how information can be extracted depends
on how it is stored.” Speech information in the environment
can be transferred to short-term memory faster after being
noticed [22]. In order to enhance students’ attention, teachers
should focus students’ attention and stimulate their interest in
learning in class. Like the Baici Chop APP, it uses vivid
pictures to stimulate students’ interest in learning. Students’
active and active learning helps improve their memory.
Therefore, the examples teachers give when teaching
vocabulary should also be as vivid and close to life as
possible, try to choose popular topics that students are
concerned about, and guide students to use vocabulary. Only
in this way can the newly learned vocabulary be integrated
with the existing knowledge, become a part of it, and can be
extracted at any time.

VL

Vocabulary memory is an essential part of English

learning, and there are specific rules to follow in memory and
forgetting. Understand the theory of foreign language
memory and the reasons for foreign language memory and
forgetting, make full use of the advantages of mobile APP,
combine their own needs, select the APP that is most
beneficial to vocabulary memory, learn to concentrate,
practice and practice constantly, and complete the vocabulary
memory process. As English teachers, we should learn the
advantages of the vocabulary memory app, teach the methods
of vocabulary memory in teaching, and solve the practical
problems in vocabulary teaching to improve students’
English vocabulary learning efficiency significantly.
Due to the questionnaire survey’s small sample size, the
vocabulary memory APP survey on the market is less. It is
hoped that future research can expand the scope of research
and enrich the research on the use of vocabulary apps. In
addition, the suggestions for teachers’ teaching are only one
word. I hope future research can refer to more literature and
propose more practical and comprehensive suggestions.

CONCLUSION
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