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ABSTRACT
Vocabularies, the core of any language, is probably the most challenging and time
consuming part of learning a foreign language in a diverse and disperse community of
learners. This study proposes an approach that can help a learner build up his/her English
vocabulary volume by intensive article reading, the inclusion of Google Cloud Natural
Language API and Glosbe Dictionary API, the use of review value calculation computing
technique. The review vale calculation were able to determine the number of days were
the new words should be reviewed and be part of the long-term memory. Result shows
that students were able to increase their words acquisition skills by applying technology
and computing. Students were able to retain words fast and understand better, by
employing an interactive monitoring process. If the system will be implemented carefully,
it is hypothetically produce a faster technique in acquiring new vocabularies for foreign
students.
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1

Introduction

E-learning has been used to help students learn the English language in their own convenient
time and place [1]. It has become a large industry offering online lessons to students with the
use of video-conference system.
Video conferencing fosters communication and
collaboration and trainee-teachers and can jointly dissect the newly acquired knowledge [2][3].
The author [4] concluded that video conferencing is a “powerful tool” to give students
confidence in innovative teaching practices. More students view it as a great alternative to
learning the English language outside the classroom. They see it as new age education systems
that can bring knowledge in an updated form. Vocabulary is one of the critical part of learning
English language. It is a fundamental way to comprehend whatever the student hears, reads
and most importantly, how the person communicates to the world. It is known to be one of
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the hardest of acquiring the knowledge to speak the English language but it is often
overlooked. With more teachers and learners giving priorities to Grammar and Reading Skills,
students have a hard time learning and retaining the words that they have learned. They
immediately forget the words after the teacher has given them the meaning or even after
looking at the dictionary. A lot of studies suggested on how students can improve their
vocabulary. One of the best would be through reading.
A long-term habit of extensively reading articles that are appropriate for a learner’s English
ability can greatly improve the vocabulary and command of a learner of English. However,
this strategy may be difficult to implement for a learner with no extensive vocabulary because
the learner may have problems either in choosing appropriate levels of articles in accordance
with her/his needs and interests or in figuring out the meaning of unknown words using the
semantics of familiar words in an article that is obtained. Dictionaries are always helpful;
however, the need to continually look up unknown words, which once learned may be
forgotten in a few days as per learning curve theory, might also easily discourage a learner.
Several studies have also developed language tutoring systems in order to assist learners in
learning language and have also proposed different personalization strategies [5].With regard
to an e-learning system, it is also hard to select appropriate articles for such learners if details
on or precise profiles of learners are never established.
This study proposes an approach that can help a learner build up his/her English vocabulary
volume by intensive article reading, during which meanings of unknown words are understood
in the context of articles, assessment test and the used of evolutionary computer science
technique, the review value calculation for determining vocabulary memory retention. The
intention is to obtain the vocabulary from articles more affective, so learners will not easily
forget the words.
2

Related Literature

Vocabulary learning is the area in which learners use learning strategies most frequently [6].
Oxford defines learning strategies as “operations employed by the learner to aid the
acquisition, storage, retrieval and use of information”. Vocabulary learning has been classified
into two ways the traditional vocabulary learning and technology savvy vocabulary learning.
Traditional vocabulary learning prepare selected vocabulary lists to assist learners and claim
that such lists can reinforce students’ memories and understanding of the words. However, it
is impossible to compile a vocabulary list that is appropriate for all the students in a class with
different English levels [7]. Another study used keyword method as the best memory
technique for learning concrete words but not abstract words [8]. Another suggests that the
use of vocabulary notebook/index cards can be an effective shortcut to achieve [9]. Ideally,
the words recorded in the notebook/index cards are chosen according to the need of
individual learners, thus learner autonomy is raised. As a matter of fact, learner autonomy and
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its effectiveness have been widely recognized. One way to aid vocabulary acquisition is through
the use of technology in pedagogically sound manner [10]. Semantic mapping is a popular
strategy used in classrooms. Learners are encouraged to use concepts and relationships to
create a semantic map in which keywords are highlighted. Linkage is formed between the
above information and the new word so as to reinforce the memory of the new word.
Researchers have both positive and negative comment toward this method [11]. It is also
interesting to note that both traditional and technology savvy technique is worthy to mention
however there still a need to address and develop new innovative ways to improve learning in
vocabulary acquisition using deterministic peer review calculation that deals with words
retention and acquisitions.
3

Vocabulary Architecture and Methods

Figure 1 shows the English vocabulary schema building processes which are composed of four
phases: assessment phase, practicing phase, vocabulary acquisition phase, and the actual
acquisition phase. During assessment phase, the level and interest of the learner will be initially
assessed to create learner’s vocabulary schema, profiles and a personalized learning process.
The establishment of interest and level of the student (based on European standard), the
system is capable of rendering 25 – 40 articles, depending on the information taken during the
initial assessment. As the learning process progress, short quizzes will be given based on the
learner’s vocabulary schema to determine learner’s comprehension.
Practicing phase on the other hand is capable of helping learners through human English
native speakers subject to the availability of online Instructor. Usually, learners will request an
online instructor for actual mentoring and tutoring. Results will then be recorded for profiling
the learner’s vocabulary schema. When the user requested to speak to a native speaker, the
system will find a teacher that is available at that time in the system. The native speaker will
then be given enough time to review the student’s level and vocabulary schema before
speaking to the student.
Vocabulary acquisition phase is a stage where an article will be presented based on learner’s
level, interest and profiles. The article is directly link to the Google Cloud Natural Language
Application Programming Interface (API) to determine parts of speech and grammars rules,
lemmatization and stemming while Instructor define vocabularies that needs to be learned by
the learners. Actual acquisition stage define the meaning of the vocabularies, employing
Glospe Dictionary API to define the vocabulary according to the localized definition of words
and language conversion from language to another e. g. English to Spanish and to other
recognized languages.
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Figure 1: The vocabulary learning processes of the system

In the learning process and acquiring new words, the review value calculation will dynamically
computed to determine reinforcement (reading related articles), adjustment (quizzes) to make
sure that new vocabularies will be learned. The higher the value of review value calculation the
higher its memory retention. There are four essential table that will keep the progress and
assessment of the leaner: learner’s portfolio table, learner’s vocabulary schema table, general
vocabulary table and article table. These tables will contain the entire learner’s information
such as interest, level and articles which will be saved automatically. This is where Review
Value Calculation Module will get all the information before giving the user the appropriate
articles to read, vocabulary to use in the articles and quizzes to give.
Looking at the conditions, if the learner gets lower than 3 out of the given 4 questions, learner
stays in the same level, but on the other hand, if the learner gets 3 or more he would then
move on to the next succeeding questions until the system finds his rightful level. To determine
the acquisition of a new vocabulary, short-term and long–term should be determined using
the concepts of review value calculation or rvc. Short-term refers to any newly obtained
vocabulary in the system. When user obtains a new vocabulary it will be marked as a default
short-term. Each newly obtained vocabulary is ranked as 1 in the user’s vocabulary schema.
As the words continuously appearing in the quizzes its rank increases. The system will compute
the assessment interval or Ai as shown in (1). The lower the rank of the word, the more it
would appear in assessment so the learner could master that particular word. If the words
reaches rank 4 then it will be transferred to long term memory.
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𝐴𝑖 = 𝑟𝑜𝑢𝑛𝑑 0.5 ∗ 𝑟𝑐 + 2 ∗ 𝑠𝑝 + 2 ∗ 𝑟𝑖𝑒𝑐

∗ 𝑟𝑔

(1)

The assessment interval, Ai is computed in terms of days. The next assessment for that
particular vocabulary is after 36 days. A quiz containing that word would then appear and if
the learner gets it correctly, a new assessment interval would then take places and it could
appear – depending on the system’s calculation, a month, a year or so. Nevertheless, after 36
days interval and an assessment happen, if the user got it wrong, it would be degraded again
into short-term.
4

Results And Discussion

For brevity, figures and tables have been restructured; only 20 out of 50 learners have been
used for discussion. A total of 50 students were extracted from 1000 possible learners of the
company. Table 1 shows the initial level of learners from different countries doing online
courses of English Communication, mostly from Turkish, Russian, European and Central
Asian. The age average is 24.5 with standard deviation of 1.25. The area of interest is adventure
while English level is ranging from beginners level A1 to B1.
Table 1: Users’ profile and initial assessment result

It has shown that the participants have almost the same level considering their age and
nationalities. This may be probable due to less exposure of English language on these
countries. The development process of vocabulary schema was divided into three parts,
namely: will be obtained, newly obtained and obtained vocabulary words.
Table 2 shows the status of the 20 learners with their corresponding records given the articles
in the area of adventures. The third column corresponds to the target vocabulary or will be
obtained vocabularies. For student number 1 for example, it requires to have a 110 to be
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obtained vocabularies but 78 were obtained with rendered 10 articles out of 15 articles and
etc. All these are all part of showing the students’ progress throughout their journey in
enhancing their vocabulary schema and learning English.
Table 2: Learners profile on target vocabulary and number of articles

Apart from the front-end of the system, another major component to consider as to how
review value calculation algorithm is implemented to support improving the learner’s
vocabulary schema is considering the back-end, formula used in finding the assessment of
interval. Assessment interval defines the schedule on when that particular vocabulary should
appear in the quiz. Considering the performance during exam counter, how many times the
word appeared in the articles and did the learner conduct a speaking practice with the lecturer
online, are the components of finding the assessment interval. For discussion, student number
2 were taken and extracted for discussion.
Applying the formula discussed in previous section, Table 3 derived the attributes of
vocabulary_id 62, and the assessment interval of the vocabulary will be assessed after 4 days.
Looking at the created_at entry, this shows when the vocabulary was first seen and if it appears
in other articles updated_at will be refreshed. But based on the assessment interval, if the
particular word was created last 2017-11-29, a quiz will be given to the learner four days later
(2017-12-03) regarding the vocabulary.
This approach is actually seen in General English Proficiency Test, GEPT, in Taiwan as early
as 2000. Same vocabulary and articles used in different levels of GEPT for different levels of
English abilities. In addition to adjusting memory cycles of vocabulary (Wang, 2012), it also
infers the relationships between words in an article and intelligently adjusts the memory cycles
of those words that do not appear in the after-reading quizzes but are known to a learner. This
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approach does not only enhance the learner’s vocabulary schema but also checks the learnt
word from time-to-time with assessment interval.
Table 3:The assessment interval of a particular student

Figure 2 shows the monitoring of individual progress of the user in terms of his/her
vocabulary schema. It includes the number of gained short-term and long-term vocabularies.
This graphic illustration is presented for visual and vivid purposes. Out of 67 new acquired
vocabularies 10 of which were converted into long-term while the other is currently active
based on read articles. Clicking the show button in Figure 2 will show all the new vocabularies
learnt by the learner. The vocabulary, type of figure of speech and its translation are all shown
to serve as if a dictionary of its own and refer as the vocabulary schema. Learners can easily
track his/her own progress with a click in his/her most convenient time. The used of review
value calculation provide essential factor to support improving the learner’s vocabulary schema
is through the promotion of the learner from one level to another. For instance, the system
can shows and monitor students who makes progress by increasing its level. For example
student 2 was able to obtain 100 new vocabularies and after taking a handful of quizzes; he
would be promoted to A2.

Figure 2: Long-term vs. short-term vocabulary
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Vocabulary, the core of any language, is probably the most challenging and time consuming
part of learning a foreign language. It takes time and flows like a continuous process, once you
have settled the fundamentals of a language (pronunciation, orthography and basic grammar).
Throughout this process, learners become familiarized with the words they come across. It is
the frequency of usage and the number of encounters in different forms and contexts that
determine the acquisition of new vocabulary. When teaching vocabulary, the context is really
important that is why some authors underlines the important words that can be used for real
communication [12]. The great challenge for teachers to design individual and group activities
using the Internet resources is how to explore different cultures more directly and effectively
[13]. University language learners studying English as additional subject, still have problems in
acquiring vocabulary. The assumption is that this might be due to the strategies used in
teaching vocabulary. Thus, language teachers and researchers started considering technology
as an option to teach more effectively. It seems that learners show very little effort to deal with
their problems about newly learned words when technology is involved. During the lesson
teachers often assume that students will deal with this problem of vocabulary building outside
the class on their own. However, learners do not have enough knowledge about the vocabulary
learning techniques and they have difficulty in dealing with this problem themselves [14].
5

Conclusion

Learning new vocabulary is one of the most challenging and time eating processes of foreign
learners. Several vocabulary type of researches have navigated this area of tutoring and
successfully implemented in different manners. The study focus on learning new vocabulary
by rendering articles for reading based on the user interest and entry level thereby progressing
in due time. To make sure that the acquisition of vocabulary will happen, a computing
mechanism has been incorporated into the system using review value calculation. By it used,
learners were able to monitor their progress and vocabulary acquisition by transferring to longterm memory from short term memory. Based on the results many foreign students were able
to demonstrate fast comprehension and understanding. Almost all the student increased their
English level according to European English Level Framework. Although the study is
successfully implement, computing mechanism in words acquisition, there is a need to have
an intelligent system to help the learners to advance in words acquisition. For example, a
presence of an artificial intelligence to teach the student and encourage them to continue is
needed for faster words acquisition. Another proposal is to transform the learning process
into a game based tutoring system in acquiring new vocabularies.
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