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บทคัดย่อ
เทคโนโลยีมีบทบาทสาคัญในการศึกษารวมถึงการเรียนคาศัพท์ การศึกษาครั้งนี้มีจุดมุ่งหมายเพื่อศึกษาว่าบทเรียน
คาศัพท์โทอิคพร้ อมแบบฝึ กหั ด LMS และบทเรียนคาศัพท์โทอิคพร้อมเกม MultiEx สามารถช่วยในการจดจา
คาศัพท์ระยะสั้นและการจดจาคาศัพท์ระยะยาวได้หรือไม่ และเพื่อเปรียบเทียบแบบฝึกหัด LMS และเกม MultiEx
ว่าแบบฝึกประเภทใดสามารถช่วยในการจดจาคาศัพท์โทอิคระยะสั้นและระยะยาวได้ดีกว่ากัน กลุ่มเป้าหมายใน
การวิจัยครั้งนี้คือนักศึกษาชั้นปีที่ 1 มหาวิท ยาลัยแห่งหนึ่งในภาคใต้ของประเทศไทย โดยแบ่งนักศึกษาออกเป็น
สองกลุ่ม กลุ่มหนึ่งใช้แบบฝึกหัด LMS และอีกกลุ่มหนึ่งใช้เกม MultiEx ทั้งสองกลุ่มได้รับบทเรียนคาศัพท์สาหรับ
ศึกษาด้วยตนเองซึ่งอัปโหลดบน LMS เครื่องมือที่ใช้ในการวิจัยประกอบด้วยบททดสอบก่อนเรียน บททดสอบหลั ง
เรียนจบแต่ละบทและมีการทดสอบอีกครั้งสองสัปดาห์ต่อมา เพื่อวัดการเรียนรู้คาศัพท์ แบบทดสอบก่อนเรียนเพื่อ
นามาใช้ตรวจสอบจานวนคาศัพท์ที่นักเรียนรู้และการใช้คาศัพท์ที่ไม่รู้จักเพื่อออกแบบบทเรียนคาศัพท์ หลังจาก
เรียนคาศัพท์แต่ละบทเรียนนักศึกษาจะทาบททดสอบหลังเรียนแต่ละบทเพื่อวัดความจาและทาแบบทดสอบหลัง
เรียน สองสัปดาห์ต่อมาเพื่อดูจานวนคาศัพท์ที่ยังจดจาได้ ผลการวิจัยพบว่าบทเรียนคาศัพท์พร้อมแบบฝึกหัด LMS
และบทเรียนคาศัพท์พร้อมเกม MultiEx ช่วยในการจดจาคาศัพท์ทั้งในระยะสั้นและระยะยาว ผลการวิจัยแสดง
คะแนนเฉลี่ยที่สูงกว่าสาหรับกลุ่มเกม MultiEx ในแบบทดสอบหลังเรียนจบแต่ละบทและแบบทดสอบสองสัปดาห์
ต่อมา อย่างไรก็ตามผลทางสถิติพบว่าบทเรียนคาศัพท์และเกม MultiEx ไม่ได้ส่งผลให้นักเรียนจดจาคาศัพท์ทั้งใน
ระยะสั้นและระยะยาวได้ดีกว่าบทเรียนคาศัพท์พร้อมแบบฝึกหัด LMS นอกจากนี้ผลการวิจัยสนับสนุ นแรงจูงใจ
ทัศนคติที่ดีต่อเทคโนโลยี (Mustafa, Assiry, Bustari, & Nuryasmin, 2019; Novitasari, Aprianto & Heriyawati,
2018) และความสะดวกในการเรียนออนไลน์ (Park, Nam, & Cha , 2555) อย่างไรก็ตามความถี่ของการเห็ น
คาศัพท์ (Laufer & Osimo, 1991) และการเข้ารหัสแบบความหมายและภาพ (semantic and visual encoding)
ทาให้เกิดการประมวลผลที่ลึกขึ้น (Paivio, 1986, 2014) ซึ่งเป็นปัจจัยหลักที่ส่งเสริมการจดจาคาศัพท์ในระยะยาว
คำสำคัญ: ระบบการจัดการการเรียนรู้ (LMS) เกม MultiEx การจดจาระยะสั้น การจดจาระยะยาว
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ABSTRACT
Technology plays a significant role in education, including vocabulary acquisition. This study
aimed to investigate if TOEIC vocabulary lessons plus LMS exercises and TOEIC vocabulary
lessons plus MultiEx games could lead to the short-term vocabulary memorization and long-term
vocabulary retention and to compare which types of practice, LMS exercises and MultiEx games
could facilitate better TOEIC vocabulary memorization and retention. The participants of the study
were first year students at a university in the south of Thailand. These students were divided into
two groups, one using LMS exercises and the other using MultiEx games. Both groups received
the same self-studied vocabulary lessons uploaded on LMS. The research instruments consisted of
pre-test, immediate post-tests, and delayed post-test to measure their vocabulary acquisition. The
pre-test was used to examine how many words students knew and to use their unknown words to
design vocabulary lessons. After each lesson, immediate post-tests were used to measure their
memorization and the delayed post-test was distributed 14 days later to see how many new
vocabulary items were retained. The main findings reveal that vocabulary lessons plus LMS
exercises and vocabulary lessons plus MultiEx games led to both vocabulary memorization and
retention. The results show higher mean scores for the MultiEx game group in the immediate posttests and delayed post-test. However, statistically, the findings indicate that vocabulary lessons
plus MultiEx games did not help students memorize and retain vocabulary any better than
vocabulary lessons plus LMS exercises. The results support the positive roles of motivation and
positive attitude towards technology (Mustafa, Assiry, Bustari, & Nuryasmin, 2019; Novitasari,
Aprianto & Heriyawati, 2018) and the ease of use, making online learning effective (Park, Nam,
& Cha, 2012). However, an increased frequency of words repeated (Laufer & Osimo, 1991) and
two types of semantic and visual encoding, involving deeper processing, (Paivio, 1986, 2014) were
found to be the main factors promoting the long-term retention.
Key words: learning management system (LMS), MultiEx games, short-term memorization, longterm retention
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Abstract
Technology plays a significant role in education, including vocabulary acquisition. This study
investigated if TOEIC vocabulary lessons plus LMS exercises and TOEIC vocabulary lessons plus
MultiEx games could lead to the short-term vocabulary memorization and long-term vocabulary
retention and to compare which types of practice, LMS exercises and MultiEx games could
facilitate better TOEIC vocabulary memorization and retention. The participants of the study were
first year students at a university in the south of Thailand. These students were divided into two
groups, one using LMS exercises and the other using MultiEx games. Both groups received the
same self-studied vocabulary lessons uploaded on LMS. The research instruments consisted of
pre-test, immediate post-tests, and delayed post-test to measure their vocabulary acquisition. The
pre-test was used to examine how many words students knew and to use their unknown words to
design vocabulary lessons. After each lesson, immediate post-tests were used to measure their
memorization and the delayed post-test was distributed 14 days later to see how many new
vocabulary items were retained. The main findings reveal that vocabulary lessons plus LMS
exercises and vocabulary lessons plus MultiEx games led to both vocabulary memorization and
retention. The results show higher mean scores for the MultiEx game group in the immediate posttests and delayed post-test. However, statistically, the findings indicate that vocabulary lessons
plus MultiEx games did not help students memorize and retain vocabulary any better than
vocabulary lessons plus LMS exercises. The results support the positive roles of motivation and
positive attitude towards technology (Mustafa, Assiry, Bustari, & Nuryasmin, 2019; Novitasari,
Aprianto & Heriyawati, 2018) and the ease of use, making online learning effective (Park, Nam,
& Cha, 2012), especially for short-term memorization. However, an increased frequency of words
repeated (Laufer & Osimo, 1991) and two types of semantic and visual encoding, involving deeper
processing, (Paivio, 1986, 2014) were found to be the main factors promoting the long-term
retention.
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Chapter 1
Introduction

1.1 Introduction
This study focused on investigating the effects of vocabulary lessons plus LMS exercises and
vocabulary lessons plus MultiEx games on vocabulary memorization and retention in Thai
university students. This study investigated whether the employment of vocabulary lessons plus
LMS exercises and vocabulary lessons plus MultiEx games led to any vocabulary improvement in
students’ vocabulary acquisition.
This chapter explains the significance and rationale for the study (section 1.2) and the definition
of terms (section 1.3). Next, the aims and research questions (section 1.4) are described. Finally,
the research boundary (section 1.5), expected benefits (section 1.6), and hypothesis of the study
(section 1.7) are presented.

1.2 Significance and rationale
It is undeniable that vocabulary knowledge plays a pivotal role in learning a foreign language.
Without sufficient vocabulary, it is very difficult for learners to master a new language. Insufficient
vocabulary knowledge can lead to difficulties in learning and poor English competence, (Jahan &
Jahan, 2011; Zhi-liang 2010) including poor reading comprehension (Cain & Oakhill, 2014;
Ocampo & McNeill, 2019), ineffective communicative skills (Boonkongsaen & Intaraprasert,
2014), poor quality of writing (Durrant, 2016) and poor listening comprehension (Hamouda, 2013;
Yu & Tao, 2011). A large number of studies have shown that vocabulary is essential for all four
language skills of listening, speaking, reading, and writing.
Even though it is generally accepted that vocabulary knowledge is one of the factors leading to
success in language learning, many university students have limited vocabulary knowledge
9

(Bancha, 2019). Moreover, vocabulary instruction has been received little attention, compared to
other macro skills of reading, writing, listening and speaking (Bancha, 2019; Iamsirirak, 2017).
Considering this gap, it is essential to increase students’ vocabulary knowledge.
There are many learning strategies that Thai university students employ to cope with foreign
language learning. Some of the strategies students use are direct learning strategies, including
memory, cognitive, and compensation strategies. This is because of their familiarity with
traditional teacher-cantered learning styles, which makes them mostly rely on memorization and
teacher input (Khamkhien, 2011). However, considering an EFL context like Thailand, relying
only on teachers is inadequate to strengthen their English competence. Therefore, promoting selfstudy is vital and essential as a vocabulary learning strategy for language learners to master a
foreign language.
Making learning enjoyable leads to high motivation and positive attitudes, which play a key role
in learning a language (Gardner, 1985; Higgins, Huscroft-D’Angelo & Crawford, 2019). As
learning cannot take place without noticing (Leow, 2018; Schmidt, 1990), the feelings of fun can
draw students’ attention to what they are learning. A recent study by Nayan & Krishnasamy (2015)
indicates that Thai university students prefer learning English by listening to English music and
communicating through English activities. Their study implies that many Thai university students
still prefer an enjoyable way of learning a foreign language.
Among many strategies or techniques promoting the feeling of fun, games are one of the
techniques leading to successful language learning for Thai students (Kongsontana, 2014;
Reinders & Wattana, 2015). The fun atmosphere from games, creates positive attitudes towards
learning (Gardner & Lambert, 1972; Silsüpür, 2017). Following Gardner, Lalonde, & Moorcroft
(1985), motivation comprises a desire to learn and an attitude towards learning. Moreover, games
promote vividness, which leads to memorization and long term memory (Atkinson and Shiffrin,
1968; Baddeley, 2017) because vivid motion and colourful imagery in games fosters retention.
Furthermore, games allow learners to review the target language at their own pace and time.
Games, therefore, are one of the options fostering autonomous learning and creating a fun
atmosphere which may suit university students, elevate their interest, and eventually help them
acquire new vocabulary.
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Apart from the advantages of games, the role of technology in e-learning plays a vital part in
fostering autonomous learning. At many educational levels, e-learning, which is defined as “the
use of synchronous and asynchronous online tools in teaching and learning” (Cheng & Yuen, 2018,
p. 1), is blended with classroom-based instruction and learning outside the classroom. One of elearning’s tools is a learning management system (LMS) which is used at Prince of Songkla
University, where the study was conducted. LMS makes learning more interesting and accessible
for students. Furthermore, the features of LMS allow teachers to create lessons, monitor students’
learning and assess their performance. This means students can study whenever and wherever they
would like. Because of these positive features, LMS was used to upload vocabulary lessons,
vocabulary exercises, and MultiEx games to facilitate vocabulary acquisition in the present study.
However, since there are abundant words to learn, most learners have problems with vocabulary
memorization (Derakhshan & Khatir, 2015; Rohani & Pourgharib, 2013). The major reasons could
be because words are not properly stored in their mind and a lack of sufficient practice. In this
study, vocabulary from TOEIC, which is a worldwide English proficiency test, was selected.
Focusing on a Thai context, TOEIC is used as an exit test as one of the graduation criteria in many
Thai universities, including the University where the study was conducted. Concerning this
significance, learning TOEIC vocabulary through LMS and MultiEx games was used as a means
to enhance university students’ vocabulary span and prepare for the TOEIC test.
In particular, this study focused on the use of TOEIC vocabulary lessons plus LMS exercises, and
TOEIC vocabulary lessons plus MultiEx games. Even though the positive aspects of LMS are
universally accepted, there is a gap in the research about vocabulary acquisition through LMS.
Similarly, MultiEx games, which have been designed to encourage students to pay longer attention
when they take the exam, and to reduce stress and feelings of boredom (Thongtep &
Siripanwaraporn, 2017) has never been investigated in terms of its effectiveness in vocabulary
retention. Therefore, it is worth examining whether LMS and MultiEx games, which have been
recently created (Thongtep & Siripanwaraporn, 2017), could encourage students to memorize
vocabulary in both short-term and long-term memory.
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1.3 Definition of terms
Four terms relating to the study include
1) Learning management system (LMS) refers to a kind of e-learning in a form of webbased learning.
2) MultiEx games mean a type of video game designed to facilitate vocabulary
acquisition. This game is considered an online game since students can access it
online.
3) Vocabulary memorization is defined as the ability to remember vocabulary in short
term memory.
4) Vocabulary retention is the ability to retain vocabulary in long term memory.

1.4 Objectives and research questions
The study was in relation to the use of TOEIC vocabulary lessons plus LMS exercises and TOEIC
vocabulary lessons plus MultiEx games as a means to promote vocabulary acquisition. The
purpose of the study was to investigate if both methods could promote vocabulary memorization
(short term) and retention (long term) and to compare which types of practice (LMS vocabulary
exercises or MultiEx games) could facilitate better memorization and retention.
Specifically, this study addressed the following research questions:
1. Which type of practice helps students memorize new TOEIC vocabulary better - LMS
exercises or MultiEx games?
2. Which type of practice helps students retain new TOEIC vocabulary better - LMS exercises
or MultiEx games?
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1.5 Research boundary
Three main limitations of the study included
1. The number of target words was limited because words selected in the study must appear
in both TOEIC and academic word lists to be of benefit to the participants.
2. The participants of the study were a small group of students. Thus, the results may not be
generalizable to other groups of students.

1.6 Expected Benefits
The results of the study could contribute theoretically and practically. Theoretically, investigating
the effects of LMS exercises and MultiEx games on vocabulary retention has not been studied in
any depth. Therefore, it was worth examining whether LMS exercises and MultiEx games could
encourage students to memorize TOEIC vocabulary in both short-term and long-term memory.
Practically, learning through technology (LMS lessons and LMS vocabulary exercises) or learning
in a fun atmosphere (MultiEx games) should encourage students at many educational levels to stay
focused on TOEIC vocabulary lessons, which should help improve TOEIC vocabulary learning.
Therefore, teachers at any educational levels and material designers may apply these TOEIC
vocabulary lessons, LMS exercises, and MultiEx games in classrooms or self-study as a means of
promoting vocabulary learning.

1.7 Hypotheses
MultiEx games could provide the feeling of fun in learning. They should be able to maintain
students’ interest and attention more than LMS exercise as games might motivate students to play
it again and again which promotes rehearsal or word repetition essential for vocabulary retention
to take place. Therefore, the hypothesis of the present study was that TOEIC vocabulary lessons
plus MultiEx games would help students memorize and retain TOEIC vocabulary better than
TOEIC vocabulary lessons plus LMS exercises.
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1.8 Summary
This chapter described the rationale, the contextual background of the current study, the aims of
the study, the research questions and the expected benefits of the study. The following chapter
provides background knowledge essential as a basis for the present study.
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Chapter 2
Review of the Literature
2.1 Introduction
This chapter critically reviews the literature that is relevant to this present study. The review
consists of five main bodies of relevant literature. This chapter will be presented in the sequence:
2.1 vocabulary learning, 2.2 memory, 2.3 vocabulary learning strategies, 2.4 factors facilitating
vocabulary learning, 2.5 learning management system (LMS), and 2.6 educational games.

2.2 Vocabulary learning
How vocabulary is acquired can be classified into two main categories: intentional and incidental
(Read 2004; Schmitt, 2008; Yali, 2010).
2.2.1 Intentional vocabulary learning
Intentional vocabulary learning is defined as “any activity geared at committing lexical
information to memory” (Hulstijn, 2001: 271). The purpose of this type of learning is to have
learners explicitly focus on or pay attention to lexical items. The terms intentional and explicit t
will be used interchangeably to refer to the conscious learning of words in this research.
Even though research shows that vocabulary can be learned naturally or incidentally, a number of
studies focusing on explicit vocabulary teaching found almost always this produced learning that
is greater and faster than incidental learning (Schmitt, 2008). As found in Laufer’s studies (2005),
to learn a word it needs to be seen 10 times in context. Additionally, learners are supposed to read
1-2 graded readers, per week which is not a common practice for most typical learners. Her studies
indicate that in immediate receptive post-tests explicit vocabulary exercises lead to 70% of words
learned while the results of delayed receptive post-test showed 21 - 41%. Although there is a high
decay rate, it is still far better than the results obtained from incidental vocabulary learning.
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What is more important, is to provide a meaningful and rich environment for vocabulary
acquisition. Choosing words for students to learn, provides them multiple sources of information
and repeated exposure helps to enhance language learners’ effectiveness in vocabulary learning
(Blachowicz & Fisher, 2014).
2.2.2 Incidental vocabulary learning
Although intentional vocabulary learning is effective in word gains or enhancement activities,
there are limitations to the amount of exposure provided by teachers or materials. Therefore, to
consolidate their knowledge of vocabulary learning through listening and reading which allows
incidental learning to take place is necessary.
Incidental learning of vocabulary is defined as “the by-product of any activity not explicitly geared
to vocabulary learning” (Hulstijn, 2001: 271). Vocabulary is normally acquired as a by-product of
reading comprehension activity. This type of learning occurs as a result of the use of the words in
context, not because of studying words explicitly (Schmitt, 2008). Incidental learning involves an
activity of guessing words from contextual clues (Ahmad, 2011). After the first few thousand
words, extensive reading with guessing unknown words can greatly increase vocabulary learning
(Huckin & Coady, 1999).
How vocabulary learning is accidentally acquired can be explained by psycholinguistic research
and Input Hypothesis. According to Schmitt and Schmitt (1995, p.135), “The depth of processing
hypothesis states that mental activities which require more elaborate thought, manipulation, or
processing of a new word will help in the learning of that word”. The depth of mental processing
will allow words to be retained in long-term storage and allow words to be recalled for later use.
For Input Hypothesis, it is noted that comprehensible input can naturally occur. Reading allows
rich and comprehensible input to occur and this operation leads to vocabulary acquisition
(Krashen, 1989). It is worth noting that both intentional and incidental vocabulary learning are
essential for language learners as the former can make learners notice and give attention to words
and the latter, which may occur in class or outside, can help learners deal with unknown words.
In this study, intentional vocabulary learning was promoted through the TOEIC vocabulary lessons
and practiced through LMS exercises or MultiEx games. Before doing vocabulary exercises on
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LMS or playing MultiEx games, students were required to pay attention to vocabulary lessons
including target words, parts of speech, L2 definitions (English), L1 meanings (Thai), and
examples of use. Pictures to aid understanding of meanings were also provided in the lessons. It
was worth noting that TOEIC vocabulary lessons were provided to students to self-study.
Therefore, the lessons were not the main focus as the students in both groups received the same
vocabulary lessons. Vocabulary practice on LMS and games which were considered vocabulary
exercises were used to encourage them to learn vocabulary and practice in an interesting or fun
atmosphere. Consequently, repetition or rehearsal might take place as students could do the LMS
exercises or play the game of each lesson again and again before the immediate post-tests were
given. With this assumption, the study aimed to compare the effects of LMS exercises and MultiEx
games whether they could promote vocabulary acquisition.
As students in this study were asked to self-study, they needed to use their learning strategies to
help them deal with new words. The following section describes vocabulary learning strategies.

2.3 Memory
How words are remembered is related to memory or cognitive load. Memory refers to the capacity
of taking information, storing it, and recalling it at a subsequent time (Sherwood, 2015). Memory
is relevant to a complex cognitive and mental process.
The process of memory involves the three components of encoding, storage, and retrieval of the
information (Baddeley, 2007; Baddeley, 2017). Encoding or registration is the first stage of
receiving, processing, and combining the information or input through our senses and storing it in
the form of code. Then if the code is encoded or stored in the storage, it will be maintained in
memory. Encoding is very important as the first stage of the process. There are three types of
encoding: semantic (meaning), visual (image) and acoustic (sound). When asked to remember
words, high-imagery words (concrete words) are easier to remember than low-imagery words
(abstract words) because mental images are created in one’s mind aiding memorization. Words
that are high-imagery are easier to recall because of two types of encoding (semantics and visual)
taking place at the same time (Paivio, 1986, 2014). According to Craik & Tulving (1975), semantic
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encoding offers you the best memory compared to the other two types of encoding. They further
explain that semantic encoding involves deeper processing than the other two types of acoustic
and visual coding encoding.
Storage is the second stage of the process in which the information is stored or maintained over a
period of time. Retrieval is the third stage. It is the process of recalling the code or the information
for use in a process or activity (Atkinson & Shiffrin, 1968; Malmberg, Raaijmakers, & Shiffrin,
2019). Retrieval may be successful or unsuccessful depending on cues and types of information.
However, along the memory process, it is possible that the information is not stored properly as
there might be some problems or distraction occurring during the process which impedes the
information from moving from short-term to long-term memory or makes it difficult to retrieve.
Generally, memory is mainly divided into three main types of sensory, short-term, and long-term
memory. Atkinson and Shiffrin (1968) proposed a comprehensive information processing model
as shown in Figure 2.1 below.
Figure 2.1: Stage model of memory based on Atkinson and Shiffrin (1968)’s work

Source: This figure was adapted by Lutz & Huitt (2003), p. 3.

18

According to Atkinson and Shiffrin (1968) and Malmberg, Raaijmakers, & Shiffrin (2019),
sensory input registers in short-term memory while the retrieval process involves long-term
memory. Sensory input can be activated through five channels of visual, auditory, olfactory
(smell), tactile (touch), and gustatory (taste). Input can be registered if it is recognized through the
activation of these channels. Unlike other types of memory, sensory memory is not consciously
controlled. However, through rehearsal or repeating silently or aloud many times, this tends to
transform the code into long-term memory. This means that rehearsal facilitates a deeper level of
memory.
Short-term memory is simply defined as the memory that lasts over a short term (Nee & Jonides,
2013). In other words, it can hold the information temporarily. Short term memory is more
involved with working memory. Baddeley (1986) defines working memory as a “system that
provides temporary storage and manipulation of the information necessary for such complex
cognitive tasks as language comprehension, learning, and reasoning.” (p. 556).
As short term memory holds limited capacity and duration of 7 -/+2 in 20 seconds (Miller, 1951),
some techniques can facilitate better retention. For instance, chunking and rehearsal (the conscious
repetition of information) help move the information into long-term memory (Coon & Mitterer,
2010). To elaborate, when you see or listen to a word your teacher says, and you repeat after her,
that word is held in your short term memory for a few seconds, and without rehearsal, the word
will be gone. Additionally, meaningful contexts are encoded better than unmeaningful contexts
(Anderson, 1984; Bransford & McCarr, 1974). Therefore, how long the information can be stored
in short-term memory depends on how much effort individuals put into it.
Apart from this, characteristics of words affect the memory (Baddeley, 2017; Bancha, 2004;
Cowan, 1995). To elaborate, shorter words can be recalled more easily than longer words. This is
called the word-length effect (Baddeley, 2017). Words that are familiar or found frequently are
easier for learners to memorize and recall. Another example are words with similar sounds. When
words have similar sounds to each other it is harder for these words to be recalled (Hanley &
Bakopoulou, 2003). This is called the phonological similarity effect (Baddeley, 2017).
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Different types of sensory channels register differently in memory. A double channel sensory
input is easier to memorize than a single channel input. To illustrate, seeing words (semantic
encoding) alone are more difficult to recall than seeing both words and images (semantic and visual
encoding). After the information is held or stored in short term memory, if the information is
manipulated properly through different senses, it will be passed on to working memory which can
hold the information for about twenty seconds (Thornbury, 2002). The ability to hold the
information is related to language learning aptitude. The more words that can be held in working
memory, the better words can be retained in the long-term memory.
Long term memory can be seen as a filing system. Unlike other types of memory, information that
is stored in this memory will last over a period of time (Atkinson & Shiffrin, 1968). When you
study, explicit or declarative memory referring to a conscious memory plays a role in explicit
remembrance and recall of the information. Thornbury (2006) suggests some techniques to keep
words in long term memory including, repetition of words, retrieval in many different types of
activities, spacing to avoid cognitive overload, use of words in interesting ways, personal ways of
organizing of new words and cognitive depth in which students need to make decision about the
words. Factors that help promote long-term memory were discussed in depth in the last section
(2.6).
Memory is used as the main theoretical framework in the study. It is important as the basis for
understanding why each type of practice, LMS exercises or MultiEx games, could facilitate
memorization and retention. According to memory theory, the brain capacity can hold +/- seven
pieces of new information. In these vocabulary lessons, 10 words were given per time which might
be too much of a cognitive load for students to memorize. To minimize this problem, students
were asked to learn and memorize the new word by themselves; therefore, they could use their
vocabulary learning strategies to cope with new words. Furthermore, this study focused on
vocabulary lessons in which semantic coding (texts including parts of speech, L2 definitions, L1
meanings and examples) and visual coding (pictures) were provided before students practiced
through LMS exercises or MultiEx games. As two channels would promote better learning,
visualization of meanings or texts and pictures were attached in the vocabulary lessons and
MultiEx games with the expectation that it would help students memorize and retain words better.
In addition, as suggested by Anderson (1984), the vocabulary words were used in example
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sentences to provide meaningful contexts for students. In addition, as repetition and rehearsal could
lead to better learning and memorization, the students were asked to self-study and to spend as
much time as they would like in order to understand the lessons, memorize words and practice the
vocabulary exercises. In this way, students could learn at their own learning pace using their
vocabulary learning strategies.
As this study involved vocabulary acquisition, it is essential to understand how learners learn or
acquire new vocabulary. The following section describes vocabulary learning.

2.4 Vocabulary learning strategies (VLS)
Many studies (such as Kalajahi & Pourshahian, 2012; Komol & Sripetpun, 2014; Nirattisai &
Chiramanee, 2014) have shown that vocabulary learning strategies contribute to vocabulary
learning. Following Balchowicz & Fisher (2014), to cope with vocabulary learning problems,
learning strategies are essential for students. Oxford (1989) defines language learning strategies as
“the often-conscious steps of behaviours used by language learners to enhance the acquisition,
storage, retention, recall, and use of new information” (p. 4). It can be seen that learning strategies
are the approach that language learners use to achieve the target language. Various ways of
classifying vocabulary learning strategies exist, however, the most commonly used strategies are
described below.
One of the most common ways to classify vocabulary learning strategies was developed by Gu &
Johnson (1996). These are related to beliefs about vocabulary learning, metacognitive regulation,
guessing strategies, dictionary strategies, note-taking strategies, memory or rehearsal strategies,
memory or encoding strategies and activation strategies.
Apart from strategies proposed by Gu & Johnson (1996), Schmitt (1997) developed learning
strategies based on Oxford’s two learning strategies of discovery and consolidation (1989) making
them related to vocabulary learning as shown in Figure 2.2.
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Figure 2.2: Categorization of Schmitt (1997) based on Oxford (1989, p. 205-210)
The first type is called determination strategies (DET). These strategies are employed to discover
the meaning of a new word. These strategies were not related to socializing strategies. This means
that learners cannot ask for help from others. Examples of these strategies are looking up new
words in dictionaries, seeing any illustrations or body language instances or guessing meanings
from context.
Social strategies (SOC) are the second type. These strategies involve others. When learners do not
know the meanings of new word items, they ask others who know the meanings. To elaborate,
learners may question teachers or peers for meanings or techniques to cope with unknown words,
such as synonyms and interpretation. Another example is when learners engage with new words
or use meanings of new words with peers or in a group. In other words, these strategies rely on
others. Learners need to communicate with others in order to gain understanding of new words.
The third type is called memory strategies (MEM). These strategies refer to techniques aiding
memory. They are techniques that help learners to memorize newly learned words. One of the
commonly accepted examples is mnemonics. It is the way learners link the sounds of the words to
be remembered with their background knowledge. This technique allows learners to imagine or
link the words to be remembered with something they are familiar with. Apart from mnemonics,
there are many techniques learners can use to help them remember new words. For example,
creating mental pictures, grouping new words together, memorizing spelling and pronunciation,
analysing roots, affixes, remembering parts of speech, and using body language or physical
actions.
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Cognitive strategies (COG) is the fourth type. These strategies are similar to memory strategies.
While memory strategies are more relevant to mental processing, cognitive strategies are more
related to cognitive load. Examples of these strategies are keeping a vocabulary notebook,
repeating words in written form, using oral repetition, using visual repetition, note-taking, and so
on.
The last type of strategies is metacognitive (MET). These strategies are used to control and
evaluate their learning in order to improve their vocabulary learning. These strategies include
testing or paying attention to words regularly.
Besides this, Nation (2013) developed vocabulary learning strategies based on studies by many
researchers’ work, (e.g. Gu & Johnson, 1996; Oxford, 1990; Schmitt, 1997) and classified them
into four categories.
The first category is planning vocabulary learning. Vocabulary goals need to be set. Learners
should know what their goals are, what vocabulary they would like to focus on, and when to focus
on it. Then, learners need to know what vocabulary learning strategies should be applied to enable
them to deal with the vocabulary they would like to focus on. They need to plan what aspects of a
word to pay attention to and to use the chosen strategies to learn vocabulary.
The second category is related to sources. Sources involve gaining information about the target
words. This means that learners should be able to analyse words, such as learning about stems and
affixes in order to help them to guess meanings of unknown words. Furthermore, learners should
be able to make use of the contexts surrounding the target words to enable them to guess the
meanings of the unknown words correctly. Moreover, consulting a reference source in L1 or L2
and using parallels in L1 and L2 are also important for vocabulary acquisition.
The third type of vocabulary learning strategy is about processes. Processes can be defined as
processing vocabulary knowledge which involves how to remember vocabulary and how to make
it available for use. To elaborate, processes are mainly related to 1) noticing, 2) retrieving and 3)
generating (creative use). Noticing is the first step of learning new words. Then retrieving or
recalling of already-met words results in deeper processing of words as it promotes better
memorization which connects between the written or spoken cues and the retrieved knowledge or
23

word forms. Generating is using learned new words in different contexts (more details in the
following topic).
The fourth category of VLS involves enhancing knowledge or gaining the ability to cope with
input and output. This VLS includes gaining a large amount of input from other main sources of
listening and reading and producing the language in productive skills of speaking and writing. This
category includes developing fluency across four skills, too.
Even though different researchers have categorized the strategies differently, what they share in
common is that all of the strategies aim at techniques to aid vocabulary memorization and
retention. What should be underlined is that different learners employ different techniques or
strategies to learn new words. These differences depend on various factors including gender
(Ansarin & Khatibi, 2018), academic major (Akbari, 2017), language proficiency (Alharbi, 2019;
Pourshahian, Azarfam, Kalajahi, & Malaysia, 2012), learning styles (Freiberg Hoffmann, Stover,
2017; Donis, Loh, & Teo, 2017) personality (Obralic & Mulalic, 2017; Wahdah, Ainin, & Hamid,
2018) and age (Gu, 2013).
In this present study, TOEIC vocabulary lessons plus LMS exercises, and TOEIC vocabulary
lessons plus MultiEx games, can be one of the options for students to enhance their vocabulary
and to promote vocabulary learning strategies. The strategies that were introduced to them when
they self-studied were cognitive strategies; repeating words orally or in a written form. Other
aspects of word knowledge were already provided, and the lessons plus practice were designed to
make it easy for students to notice the new word items, understand the meanings and see words in
contexts and practice using words in new contexts. To elaborate, target words were chosen for
them to focus on, to see how words are used in contexts, and to practice the use of target words in
new contexts. The vocabulary lessons should encourage noticing of target words, and vocabulary
exercises on LMS or MultiEx games could lead to enhancing retrieving and generating as students
could see how words were used in contexts and they could use the target words in different
contexts. As described earlier, students did not need to ask others for meanings of unknown words;
thus, other strategies were not recommended on the orientation day. Another reason why the
cognitive strategies were promoted was because the strategies suit low-proficiency students and
they were not complicated (Nosidlak, 2013). After the lessons, the immediate post-tests were
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distributed which allows students to evaluate their vocabulary learning. As a result, it can be said
that cognitive and metacognitive strategies were always promoted in the intervention.
The last section deals with factors promoting vocabulary retention.

2.5 Factors leading to vocabulary acquisition
According to Nation (2013), three main factors lead to vocabulary remembrance: noticing,
retrieval, and creative use. To begin with, noticing means to give attention to target words which
takes place when learners are interested in and pay attention to the items rather than as parts of a
message (Nation, ibid). The important role of noticing is mentioned by Schmidt (1990, 2001),
when stating that learning does not occur without noticing. Second, after words are noticed and
comprehended, if the items are retrieved during tasks, it can help learners better memorize the
word. Learners’ ability to retrieve word forms or meanings, whether as receptive or productive
knowledge, from their previous meeting to the present meeting of words leads to stronger memory
links and enables words to be retained in their long term memory. Third, creative or generative use
refers to learners’ ability to understand and use the items in different contexts they have seen or
heard. Their need to use the items in different sentences can facilitate better vocabulary
memorization. In other words, having sources for encountering new words, acquiring the word
form and meaning, consolidating the word form and meaning, and using the words are the key
element of vocabulary learning (Hatch & Brown, 1995).
A number of studies supporting this claim are related to task-induced load (such as Eckerth &
Tavakoli, 2012; Huang, Willson, & Eslami, 2012; Laufer, 2001; Laufer & Rozovski-Roitblat,
2011; Soleimani & Rahmanian, 2015). These studies investigated task and condition effects on
vocabulary learning and retention. This Task-Induced Involvement Load (TIL) Hypothesis has
been investigated to compare the effectiveness of different task types facilitating better vocabulary
retention. According to Laufer & Hulstijn (2001), tasks with the conditions of ‘need’ (attention to
new words and requirement to achieve the tasks), ‘search’ (elaboration of word features), and
‘evaluation’ (comparing the meanings or uses of target words with other meanings or other words
to examine if they can be used in the certain contexts) as a requirement to complete a task facilitate
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deeper processing of memory leading to potential for successful vocabulary retention. In other
words, the more learners engage with tasks, the better retention. However, it is noteworthy that
tasks with high involvement do not always lead to better retention than tasks with low involvement.
Laufer & Osimo (1991) add some more suggestions for vocabulary long-term retention as ability
to recall words in comprehension or use that is difficult but desirable for all language learners.
Their suggestions consist of four methods. Initially, frequency of exposure, because the more
learners meet the words, the better the words are retained. How frequently learners should be
exposed to new words is contentious. Regarding incidental learning, Saragi (1978) suggests 16
times, while 10 times are suggested by Wodinsky & Nation (1988) and Pigada & Schmitt (2006).
On the other hand, intentional learning requires revision for 5-10 minutes after the end of the study
period, followed by 5-10 minutes after 24 hours, 1 week, 1 month and 6 months later. The second
method is meaningful activities which involve new vocabulary. Next, mnemonic techniques which
relate word sounds in L2 to similar sounds to L1 words can help expand vocabulary size as these
techniques link the use of verbal and imagery memories. Last, elaborate processing of words is a
technique that involves the new items and other items in L2 such as synonyms, antonyms and so
on. This technique can aid memory because it allows learners to have a deeper more elaborate
processing of words as examples in a variety of contexts. All in all, it can be concluded that word
encounter, whether in isolation or in different contexts, and word retrieval from time to time, are
essential for vocabulary retention.
Each technique may foster vocabulary retention but there are disadvantages. For example, meeting
new words at a frequency of 10 to 16 times is time consuming, which may be possible to do at a
lower level, but not at a university level. Mnemonic methods may not be useful with all words, as
matching of sounds in L1 and L2 must be similar. However, it is common for a particular technique
to have both values and limitations.
In the present study, self-study TOEIC vocabulary lessons plus vocabulary exercises on LMS or
MultiEx games were employed as alternative options to foster long-term memory for students.
LMS and MultiEx games should motivate students’ attention, make them notice the input, provide
opportunities to practice word use in new contexts, and increase the frequency of words met as
students could practice them as many times as they want.
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2.6 Learning Management System (LMS)
A Learning Management System (LMS) has many learning options depending on the purpose of
use. Some examples of popular LMS options found in many educational institutes are Blackboard,
Moodle, and Breeze. Some of them are commercial and some are free software.
LMS is defined as a software which is used to plan, implement, and evaluate learning processes
(Almrashdeh, Sahari, Zin & Alsmadi, 2011). Simply, it refers to a web-based system that enables
teachers to create materials, interact with students, assess students’ assignments and return them
to students (Lonn & Teasley, 2009). In this particular study, LMS as a web-based system enhances
the teaching and learning capacity in a virtual environment, allowing teachers and students to have
interaction both inside and outside the classroom anywhere and anytime through technology.
LMS has many features facilitating teaching and learning. Typically, LMS is effective in terms of
transmitting the course content, evaluating students, evaluating the course and teachers, creating
class discussion, and creating computer-based instruction (Chung, Pasquini & Koh, 2013; Kumar,
Gankotiya, & Dutta, 2011). It is flexible in terms of learning time and appropriate for distance
education (Hamuy & Galaz, 2010). It can also promote self-directed learning as it can be designed
to suit individual learners anywhere and anytime (Garcia-Cabot, de-Marcos, & Garcia-Lopez,
2015; Han & Shin, 2016). Furthermore, it makes students more motivated (Han & Shin, 2016).
Therefore, LMS is beneficial for both teachers and students.
However, causes of failure in implementation of LMS should be taken into consideration. Many
factors can cause ineffectiveness of LMS use, including students’ attitudes and perceptions
towards LMS (Turner, et al., 2010), student’s and teacher’s unfamiliarity with the computer-based
application (Malikowski, Thompson, & Theis, 2007) and system accessibility (Han & Shin, 2016).
Ease of use, usefulness and attitude obviously play a pivotal role enhancing effectiveness of onlinelearning (Park, Nam, & Cha, 2012).
Many studies have evaluated the effectiveness of LMS to ensure that LMS can meet the
requirement of educational institutions. A number of studies focused on different aspects of LMS:
attitude of teachers and learners towards LMS (e.g. Lonn & Teasley, 2009; Masiello, Ramberg &
Lonka, 2005), differences in use of LMS by teachers and students (Lonn, Teasley & Krumm,
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2011), methodology to evaluate the effectiveness of LMS (Chung, Pasquini & Koh, 2013), and
use of LMS in relation to students’ different learning styles (Macfadyen & Dawson, 2010).

In terms of vocabulary, two previous studies are relevant to LMS and vocabulary acquisition.
Research conducted by Novitasari, Aprianto & Heriyawati (2018) and Mustafa, Assiry, Bustari,
& Nuryasmin (2019), investigated the effectiveness of LMS for vocabulary learning for Indonesian
university students. While the first study compared students’ achievement of vocabulary learning
using LMS, the second study compared the effects of reading skill training with and without
vocabulary homework. Both studies show that their vocabulary scores after study were higher than
those before study. Moreover, LMS motivated students to learn vocabulary. Even though studies
show positive results of LMS on vocabulary achievement, it can be noticed that not much research
has been conducted. Therefore, investigating the effects of LMS on vocabulary acquisition was
still worth studying.

In this present study, students in the LMS group self-studied vocabulary uploaded on LMS and
then practiced vocabulary exercises through LMS. The students were familiar with LMS as it has
been embedded in every course in the University, and they had been previously trained in its use.
In addition, it was very convenient for them as they could access LMS lessons on PC or mobile
phones. Moreover, it was easy for students to use the Internet because WiFi was accessible and
stable on Campus and the residential areas; as a result, they could access the lessons and practice
anywhere and anytime. Therefore, concerns about the effectiveness of LMS in terms of ease of
use or accessibility could be eliminated.

While group one received TOEIC vocabulary lessons plus LMS exercises, the second group was
given TOEIC vocabulary lessons plus MultiEx games for vocabulary practice. The following
section describes educational games providing background relating to MultiEx games.
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2.7 Educational games
Game is defined as “activities that provide students an opportunity to reinforce the previous
knowledge by repeating it in a more comfortable environment” (Yildirim in Donmus, 2010, p.
1498). Educational games therefore are activities that provide students’ opportunities to repeat
what they have learned in a more amusing ambience. Since games enhance motivation and
stimulate more interest in learners, the role of games have been paid more attention.
Games have been employed to promote learning for a long time, and in this digital era, digital
technology plays a significant role in education. Games that are designed to serve the purpose of
learning or to provide knowledge acquisition are called game-based learning (Erhel & Jamet,
2013). In other words, games are considered an entertainment medium leading to knowledge
development (Juul, 2003).
Following Ang & Zaphiris (2008), digital or video games consist of six components. First, rules
are necessary in playing a game. Second, outcomes should be quantifiable. Third, value needs to
be assigned for learners. Fourth, effort is essential so that players are motivated to achieve the
outcome. Fifth, player attachments to the sense of winning or losing could encourage players to
attain the outcome. Sixth, negotiable consequence refers to the consequence which might or might
not actually occur in real-life.
When choosing instructional games, three factors consisting of learning, learners, and instructional
game design should be taken into account (Ke, 2009). Games should be relaxing, fun, motivating
and confidence boosting because these kinds of games can increase student’s interest (Ke, 2009).
Furthermore, to be certain of continuous learning, excitement is important as it will capture
student’s motivation. Games should provide a sense of achievement and development (Yip &
Kwan, 2006). However, if games are too complicated, it might demotivate them. Additionally,
students’ proficiency level should be taken into consideration (Derakhshan & Khatir, 2015).
Games should also cater for students with lower language ability. Moreover, integrating teaching
and learning objectives is required to plan effective games (Yip & Kwan, 2006).
There are many benefits for using games in vocabulary learning. One is the motivation to learn.
Games promote a fun learning atmosphere (Derakshan & Khatir, 2015; Lorenzutti, 2016) which
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promotes learner attention and sustains motivation (Saha & Singh, 2016; Schifter, 2013). Games
take the hard and boring work out of learning (Steinberg, 1983). Second, repetition of words in
games can lead to vocabulary acquisition (Turgut & Irgin, 2009). The more enjoyment students
have with games, the more time they spend on practice. Also, studies show that word games
including pictures foster word recognition and recall (Bavi, 2018; Derakshan & Khatir, 2015;
Shabaneh, & Farrah, 2019) as associating unfamiliar words with pictures results in deep processing
of word retention (Atkinson & Shiffrin, 1968). Another reason is that games can promote visual
and audio association (Mayer, 2014). Games allow students to learn pronunciation and meaning
at the same time which promotes dual coding of visual and audio channels fostering vocabulary
retention (Gruss, 2016; Mayer, 2014).
A number of e-learning instructional games including video games, games on mobile phones or
applications, computer games, and online games have shown positive effects on vocabulary
learning. Online games in which players look up unknown words while playing, show potential in
promoting vocabulary learning according to studies by Turgut & Irgin (2009) and Ashraf, Motlagh,
& Salami (2014). Studies investigating the effects of video games (such as Ebrahimzadeh & Alavi,
2017; Li, Meng, Zhang, & Xiao, 2019; Salavati & Salehi, 2016), the effects of mobile application
games (such as Azabdaftari & Mozaheb, 2012; Chen, Liu & Huang, 2019; Yang & Wu, 2019) and
the effects of computer games (such as Ashraf, Motlagh, & Salami, 2014; Franciosi, 2017) show
that the experimental group outperformed the control group in terms of vocabulary retention.
Previous studies show that games motivate students to learn vocabulary. The major reasons
supporting the positive claims of games on vocabulary gains are the attention, motivation and
enjoyment (Cheng & Yuen, 2018; Li, Meng, Zhang, & Xiao, 2019; Tseng, Liou, & Chu, 2020).
Many studies demonstrate positive effects of games on vocabulary learning (such as Aghlara &
Tamjid, 2011; DeHaan, 2011, Shabaneh & Farrah, 2019; Silsüpür, 2017; Woo, 2014). However,
studies of games as a means of instruction in the classroom have returned inconclusive results
(deHaan, 2011). For instance, studies by Kalaycıoğlu (2011) and Shabanhe & Farrah (2019) using
a picture vocabulary game and by Quispe (2017) using various games demonstrate significant
difference in vocabulary learning while a study by Jalali & Dousti (2012) used a variety of games
showing no significant differences between the pre-test and post-test scores of the control and
experimental groups. A music videogame to promote second language vocabulary recall was
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conducted by deHaan, Reed & Kuwada (2010) with Japanese undergraduate students and the
results show that the game player group recalled significantly better vocabulary than the watcher
and reader groups.
As the positive effects of games are not clear cut, some factors shown indifferences between the
experimental groups of games and control groups of traditional way or without technology are
discussed. For instance, studies by Calvo-Ferrer (2017) and Iten & Petko (2016) found that
students’ awareness of learning benefits they could obtain from games and learning difficulty play
a more important role than the feeling of fun from games. In other words, the benefits of learning
and learning difficulties-are more important than the mere fun that playing games gives.

2.8 MultiEx games
In this present study, the MultiEx games which have the features of video games was considered
an online instructional video game. MultiEx games were created as a means to promote vocabulary
memorization and retention and then they were uploaded to the website. It was designed for
practice or drill purposes. To make it convenient for students, the link was provided online.
The MultiEx games were constructed following the procedures. First, input and output were
specified. The input data concerning test items, multiple choices, sound effects and images were
added into two programs. The game was constructed with a RPG Maker MV program and then it
was exported in the .exe file through an Enigma Virtual Box program. The games were designed
as a game journey. The game player could go along the Thailand map. At different major places
or cities, they could see the questions and multiple-choices. Then, the players see the questions
and choices. After finishing the game of each lesson, they could see their scores. The games were
provided online on the free public platform for everyone to access. The figure 2.3 below shows
how the MultiEx games were constructed.
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Figure 2.3: Software structure (Design)
The MultiEx games were created based on the six features of the games. To elaborate, rules and
how to play the games were provided on the first page of the game. Then students had two chances
or two lives. If they choose the wrong answers for the same item two times, they would die. This
feature should enable the game to be more challenging and make students more motivated to win.
At the end of the game, they could see their scores which turned out to be the vocabulary learning
outcome. The feeling of enjoyment should motivate, keep their attention on the lessons, and
eventually urge them to repeat the game which could allow repetition of words in games to occur.
However, as a limitation of games, some features of sounds for pronunciation could not be
embedded into the game; therefore, this cannot incorporate the dual coding of both visual and
audio channels.
As the main focus of the present study was related to memorization and retention, it is vital to
understand how memory works. The following section describes memory as the main theoretical
framework of the present study.
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2.9 Summary
This chapter presents a literature review on Learning Management Systems (LMS) and educational
games. It provides background knowledge of memory, how vocabulary is acquired, and what
factors promote success in vocabulary acquisition. As the focus of this study was to examine the
effects of vocabulary lessons plus LMS exercises and vocabulary lessons plus MultiEx games, the
content in this chapter constitutes what this research needs in order to understand and to make
contributions to the field. The next chapter describes the methodology of the study.
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Chapter 3
Research Methodology

3.1 Introduction
This chapter describes the aims, research questions and the methodological procedures adopted in
this study. It justifies the research design (section 3.2), the context of the study (section 3.3),
participants (section 3.4), research procedures (section 3.5), and research tools (section 3.6)
employed for data collection and data analysis. How the data was analysed is described in section
3.7. The last section deals with ethical issues (section 3.8).

3.2 Research Design
An experimental research design was adopted in this study. An experiment is defined as “a study
in which an intervention is deliberately introduced to observe its effects” (Shadish, Cook, &
Campbell, 2002, p. 12). Experimental design is the process of planning a study to meet specified
objectives (Montgomery, 2017). Proper planning of the experiment is very important in order to
be certain that the right type of data is obtained and that the sample size is sufficient to be able to
answer the research questions.
Following Montgomery (2017), planning an experimental design consists of four steps. First, it is
essential to identify the experimental unit. The experimental or sampling unit refers to an object,
an animal or a person that will be studied. The second step is to identify the types of variables that
are relevant to the study (before data collection in order to ensure the results of the study).
Normally, four types of variables are considered: background, constant, uncontrollable, and
primary. Background variables are measurable but uncontrollable. Background variables might
somehow affect the results of the study. Consequently, they are considered as covariates. Constant
variables are controlled and measured. When data are collected, some of the variables should be
held constant, including “the use of the standard operating procedures, the use of one operator for
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each measuring device, all measurements taken at specific times and locations” (Montgomery,
2017, p. 4) to increase the validity of the results. Uncontrollable variables are those variables which
are difficult to measure or control. It is noteworthy that when the experimental design is planned,
uncontrollable variables should be eliminated as much as possible to ensure the validity of the
results. Primary variables are the main focus of the study. They are referred to as independent
variables or primary factors of the study. Third, define the treatment structures or the primary
factors to be studied. The final step is to define the design structure, blocked or randomized design.
In planning the present study, two sample or experimental units were identified. These were two
groups of students that received different treatments of vocabulary lessons plus LMS practice, or
vocabulary lessons plus MultiEx game practice. Then, the variables were controlled as much as
possible to ensure confidence in the results. To elaborate, before collecting data, students were
given a pre-test in order to measure their background knowledge. Then, only unknown words or
mostly unknown words were used to design the vocabulary lessons. Test items were designed to
avoid participants using their background knowledge of functions of words in order to ensure that
students knew which meanings suited the contexts the best. In the immediate post-test and the
delayed test, only the meanings of the words that matched the meaning given in the lessons were
acceptable to avoid the influence of the participants’ background knowledge. All the
aforementioned methods were used to control the background variables. Therefore, it can be
confidently claimed that the students’ scores were the result of learning from the vocabulary
lessons plus LMS, or vocabulary lessons plus MultiEx games. As the homogeneous groups were
designed to receive the same type of treatment throughout the study, blocked design was applied
in the study.
In this way, the present study was designed to compare the benefits of the different interventions
given. TOEIC vocabulary lessons were not the main focus of the study as the same lessons were
provided to both groups, but each received different practice. In other words, either MultiEx games
or LMS exercises were given as practice to the two groups. After that, students’ vocabulary gains
were tested through the administration of the immediate post-tests and the delayed post-test.
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3.3 The context of the study
A government university in the south of Thailand was the setting of the study. The university offers
both undergraduate and post-graduate programs. This campus has been established for over 20
years, therefore, it is considered a well-known university sending graduates to private and
government sectors domestically and internationally.
This university was chosen for convenience, as I was a lecturer of English here. Therefore, there
was more possibility for me to approach at least a hundred students, who were taking English
courses with me during the data collection period. In particular, all the first and second year
students who took English Fundamental Reading and Writing with me were asked if they would
like to participate in the study. Even though they were low-proficiency students, approaching,
contacting and observing these students were easy for me as I always met them at least once a
week in class. Furthermore, as all of them were required to complete their degree with the
requirement of a 390 TOEIC score (http://www.mcs.sat.psu.ac.th/file/engBsc.pdf), they were
aware of the importance of the TOEIC test, and to a certain degree, they could prepare themselves
for TOEIC.
All participants were Thai who studied in the scientific field of Technology Environment (TE) and
in the language field of Chinese Studies (CNS) and International Business focusing on China
(IBC). All of them had taken English Fundamental Listening and Speaking (EFLS) in the previous
semester. Therefore, their grade of this aforementioned course was used to measure their level of
proficiency.
In terms of language proficiency and interest in foreign languages, the participants were similar as
each group contained both science and language students. During the data collection period, these
students did not take other English courses apart from this course. This allowed me to eliminate
other variables that might affect confidence in the results. Furthermore, during the data collection
period, the students took approximately 20 credits per semester.
In this study, self-study vocabulary lessons were uploaded on LMS. Therefore, the internet was an
integral part of the study. Fortunately, WiFi was serviced and provided all around the campus.
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Outside, they could access WiFi at the dormitories. Thus, it was convenient for them to access the
lessons anywhere and anytime.

3.4 Participants
A convenient sampling method was employed to select participants. This method was adopted for
the prime reasons of accessibility and willingness to participate in the study (Creswell, 2014).
Following Cohen, Manion, & Morrison (2011), accessibility is very important as participants
permit the researcher to conduct the study. For these practical reasons, students who were enrolled
in English courses with me were selected to be the participants of the study.
The participants in the study were four classes of 72 students enrolled in the English Fundamental
Reading and Writing course at Prince of Songkla University, Phuket Campus. The participants
were aged between 18 and 20 years. They were first year students from the Faculty of International
Studies (FIS) and the Faculty of Technology Environment (TE) as shown in Table 3.1.
Table 3.1: Participants of both groups
Groups

Faculty

Group I: Vocabulary lessons plus
practice through LMS
Group II: Vocabulary lessons plus
practice through MultiEx games

FIS
TE
FIS
TE

Year

1

Number of
Students
10
15
16
21

Total
35
37

In the beginning, each group contained approximately 50 students. The first two classes of both
FIS (16 students) and TE (30 students) were assigned the first group of LMS exercises and the
other two classes (22 students from FIS and 30 students from TE) were assigned the second group
with MultiEx games. Initially, all 98 students participated in the study. However, as time passed,
some of them missed the tests. Furthermore, as stated in the consent form, the participants could
leave the study whenever they would like to. Consequently, only 72 students who completed all
the tests were included in the study. How the students were divided into groups was based on my
observation of their study behaviour in class time. While the first group of LMS exercises paid
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attention and were always more active in class, the other group did not participate much. As the
present study was related to self-study lessons, games should encourage the less active group to
be more eager to study and to maintain their attention to participate until the completion of the
study.
Fortunately, these two groups were similar in terms of English language proficiency. All of them
were determined as low proficiency by their grades in English Fundamental Listening and
Speaking from the previous semester. Both groups’ mean grade scores were low (1.33 for the LMS
exercise group and 1.29 for the MultiEx game group out of the total grade scores of 4.00).
Moreover, all of them scored an E grade last semester in English Fundamental Reading and
Writing. In this semester, both groups were assigned to self-study the same vocabulary lessons,
but with different types of vocabulary practice: LMS or MultiEx games. The study began at the
beginning of the second semester of the academic year 2019 (January, 2020-May, 2020).

3.5 Research instruments
Six instruments were used in the study: a pre-test, ten vocabulary lessons and ten vocabulary
exercises on LMS, ten MultiEx games, ten immediate post-tests and a delayed post-test. All
instruments were used with both groups except the ten MultiEx games that were used only with
the experimental group.
3.5.1

Vocabulary: Pre-test

The pre-test was used to measure students’ knowledge of TOEIC vocabulary before receiving the
intervention (10 vocabulary lessons and practice). The pre-test was designed with a simple format
of gap filling of pronunciation and meanings. These two main aspects of word knowledge were
examined because they were required as the basic knowledge of knowing a word (Nation, 2013;
Thornbury, 2006).
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In the pre-test, 116 words were included. Students were asked to fill out Thai meanings and parts
of speech (Appendix C). These words were selected as they appeared in both TOEIC and the
academic word list (see details of how words were chosen from section (3.6.1). The main purpose
of the pre-test was to determine unknown target words and record their scores, and to use their
unknown words to create lessons. To avoid the guessing issue, the test was designed to have them
fill out the blanks with Thai meanings and parts of speech in order to be certain that they really
knew the meanings and parts of speech.
In constructing the pre-test, it was checked by a native English teacher for spelling and
grammatical accuracy. In terms of the validity of the test, the content validity was examined to be
certain that all the test items included or represented all of the target words which were the main
contents of the lessons. Before distribution, the pre-test was examined for content validity by three
English teachers. The scores given by the three teachers were calculated based on IOC value in
order to find the relationship between the tests and the objectives or the contents (Rovinelli &
Hambleton, 1976). IOC of the pre-test was 1.00 meaning that the validity is at an acceptable level.
Cronbach’s alpha was used to ensure the reliability of the test. The details of test construction,
reliability, and validity were explained in more detail in section 3.5.5.
After the students finished the pre-test, it was graded by the researcher. All pre-test papers were
graded with 0 or 1. If they could write the correct part of speech and word meaning, they received
1 point each. It is worth noting that after grading, some students obtained scores for correct parts
of speech, especially words ending in –ion, but not the word meaning. Additionally, in the pretest, only receptive skills were used for testing vocabulary knowledge of parts of speech and word
meaning. The productive part of vocabulary, requiring students to choose the correct word to
complete a sentence, was added to the immediate post-tests and the delayed post-test to examine
if students could apply their word knowledge in use.
3.5.2

Vocabulary lessons

After the students completed the pre-test, words that were unknown to them were used to create
vocabulary lessons. This resulted in 100 words, which were then used to create 10 lessons with
10 words per lesson. One lesson contained ten words. Ten lessons of 100 words were created and
uploaded on LMS for both groups (see Appendix E and F for an example of vocabulary lesson).
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Each lesson contained target words, parts of speech, Thai meanings, English definitions, examples
of how words were used and pictures to facilitate understanding of the meanings.
As suggested by Coxhead (2011), to help students acquire new vocabulary items, it is essential to
find a word in a text, notice the target words, pay attention to the form of the target words, go
through repeated processing, practice to gain control of the target words, and recycle the target
words (pp. 27-29). In each lesson, words appeared in contexts of example sentences and target
words were in bold to make it easy for students to notice and pay attention to them. Repeated
words and practice to gain control of the target words were promoted by suggesting students repeat
words orally or in a written form again and again until they remembered the words and practicing
in new contexts of the LMS exercises or MultiEx games. Last, students were informed that they
could practice the vocabulary exercises on LMS or MultiEx games as many times as they would
like to. All of the vocabulary lessons were checked by a native English teacher for grammatical
accuracy.
3.5.3

MultiEx games

The MultiEx game was initially created to find a way to encourage students and to enable them to
concentrate longer when they take an exam. The feelings of fun when they take the exam which is
promoted through this game should enable students to perform well in the exams. The game
therefore suits many courses with a multiple-choice format (Thongtep & Siripanwaraporn, 2017).
In this study, the MultiEx games were created to allow students to review the words they have
learned. (See description of how games were constructed in section 2.8). Games were created and
can be downloaded on a free platform. The games were used as exercises for students to check if
they could remember the meanings of the target words and if they could apply words in use.
Therefore, in order to play the games, students need to have knowledge of parts of speech and
meanings of the target words.
In this game, after students self-studied vocabulary, they could access the game whenever they
were free and as many times as they wanted. In the game, they were asked to read incomplete
sentences. Then they would see word choices. They needed to select the correct answers to fill in
the blanks. They could choose the answers two times. If they chose the wrong answer, the monster
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would attack them and they would become smaller as they had only one life left. If they chose the
correct answer, they could continue. However, if they could not choose the correct answers two
times, they could still continue as the purpose of the game was to encourage them to learning words
used in new contexts and to allow them to complete the game. The major advantage of the game
was that students could review the new vocabulary items while playing the game. To assist them
to learn and review words before or while playing games, the tower and the black labels along the
game journey were added to provide information about target words, parts of speech, meanings,
sentence examples and pictures.
The figures below showed how the MultiEx game worked.

Figure 3.1: Provision of vocabulary before the beginning of game journey
When students clicked on the tower, they could see the info of all ten target words one more time
before they started the game.
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Figure 3.2: Provision of individual words given for revision while playing games
While walking through the map, they could click on the black label to see the target word. The
black label was different from the tower as it showed only one word per time.

Figure 3.3: Questions
When students clicked on the blue diamond button, they could see the question.
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Figure 3.4: Choices
After seeing the question, they would see the four options to fill in the blank.

Figure 3.5: Effects taking place after choosing the right or wrong answers
If they chose the correct answer, they could attack the monster. However, if their answer was
incorrect, they would be attacked instead. This meant that they still had one life left and they could
choose an answer one more time. In order to encourage them to try all the ten target words in each
game, they could move on even though they chose the wrong answer twice.
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Figure 3.6: Summary of scores and playing behaviour
At the end of the game, they could see their score out of a possible twenty points. However, due
to the limitation of the features of the game and time constraints in game construction and in the
data collection period, games could not show the correct answers. Students therefore needed to
check the answers uploaded separately on LMS. In each game, the total possible score was 20
points. One item was equal to 2 points. So, 10 items in a game equalled 20 points. Unfortunately,
if students in this game group wanted to check the answers, they had to download the answer key
from LMS.
Another disadvantage of MultiEx games was that the online version of the game worked best with
a laptop or PC platform; therefore, students normally were recommended to study at home.
However, it was possible for students to play the games on a mobile phone, but technical problems
sometimes occurred. In addition, as I could not check their work they were asked to capture the
screen of their scores. This was shown on the last page after they completed the games, so that I
could check their scores on Line group every day. Regarding this limitation, students in this group
were asked to take notes of how many times they practiced each day. Most of them practiced only
once or at most twice.
3.5.4 LMS exercises
A learning management system (LMS) has been used in many classes at the university. It is used
as a free online platform to enhance effectiveness of teaching and learning. LMS is the system that
the University where the study was conducted provided to support teaching and learning of
teachers and students within the University. The system is on the free platform of Moodle (Modular
Object-Oriented Dynamic Learning Environment). The system allows teachers to design and
44

create their own online learning lessons. The lessons therefore are designed to suit the objectives
of the lessons and level of students (http://lms.psu.ac.th/).
In this study, vocabulary lessons (See Appendix E) and vocabulary exercises (See Appendix J and
K) were uploaded on LMS. LMS exercises were designed to have students check if they could
remember the target words and use them in contexts. English native teachers were asked to check
if the sentences were grammatically correct and clear.
The major advantage of LMS was that it allowed students to practice again and again with the
immediate feedback of the correct answers after they finished the exercises. In contrast, the game
group could not check the answers or receive the correct answers from the games. Moreover,
students were very familiar with it. Therefore, they were not worried about how it worked.
Furthermore, LMS was convenient for students since they could access it with or without the
internet and it functioned properly on their mobile phones. Additionally, it was convenient for me
because I could check during and after the participants practiced, which enabled me to observe the
time spent on the exercises and how many attempts they had made in each exercise. The same
incomplete sentences (gap-filling) and options used in the MultiEx games were used as vocabulary
exercises on LMS. Example of LMS exercise was shown in Figure 3.7.

Figure 3.7: Question
As seen from the figure 3.7, after students chose the answer, they could move on to the next
question by clicking on the next page button. Then if they would like to change the answers, they
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could do it by clicking on the question panes or clicking on the previous button. After they
completed all the ten questions, they needed to click on the submit button as shown on Figure 3.8.

Figure 3.8: Summary of the attempt
After submitting the answers, they could see the correct answers immediately. Figure 3.9 shows
how their feedback was given.

Figure 3.9: Summary of scores and time spent on the test
As shown on Figure 3.9, LMS allowed me to check how long they spent on each practice and how
many times they had tried the exercise.
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3.5.5

The immediate post-tests

The immediate post-tests were created and administered after each lesson (Appendix L). These
tests combined the pre-test format and a multiple-choice format in the vocabulary exercises in
order to examine if students could remember parts of speech and meanings, and if they could apply
their word knowledge in use (See an example in Appendix L). The test checked receptive
knowledge of words consisting of parts of speech and meanings and the productive knowledge of
words used in new contexts. Therefore, in the immediate post-test, there were two parts; receptive
and productive tests. Students were asked to complete both parts in each test.
The tests were designed differently from other tests of Academic Word Test suggested by Coxhead
(2011). The main reason was to avoid guessing. Multiple choice was not provided and instead
students were asked to fill out the answers for the receptive part. Then, they were asked to choose
the correct words to complete the tests for the productive part. However, it was noteworthy that
this format was similar to the TOEIC test format. Thus, it was beneficial for students by
familiarizing them with TOEIC-like test items.
After the tests were checked for grammatical accuracy by a native English teacher, and they were
checked for content validity by three Thai teachers of English, who were PhDs in English teaching,
and had many years of teaching experience. Index of item-objective congruence (IOC) and
Cronbach’s alpha were examined to confirm the content validity and reliability of the multiplechoice test. Students’ scores of the pilot group were used to find the reliability of the test. Excel
was used to find the IOC value and SPSS was used to find the Cronbach results.
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Table 3.2: Cronbach’s alpha
Tests

Cronbach’s alpha

Meanings

Test 1

.851

Acceptable

Test 2

.830

Acceptable

Test 3

.788

Acceptable

Test 4

.767

Acceptable

Test 5

.556

Acceptable

Test 6

.716

Acceptable

Test 7

.805

Acceptable

Test 8

.859

Acceptable

Test 9

.650

Acceptable

Test 10

.738

Acceptable

Note: Cronbach’s alpha should be higher than 0.5.
Table 3.2 shows the results of Cronbach’s alpha which were in the acceptable levels as all the
immediate post-tests showed values that were close to 1. Regarding the Cronbach’s alpha, it can
be interpreted that all the immediate post-tests were reliable.
The value of IOC was used to find the validity of the test. Before writing the tests and conducting
IOC scores, it was essential to identify the objectives of the tests. In each immediate post-test,
there were three major objectives. The first objective was to examine if students could memorize
Thai meanings. Second, was to check if they could remember parts of speech. The third objective
was to examine if they could use the target words in context. In order to choose the correct words,
the students needed to understand the whole context to enable them to choose the correct words
that fitted the given context.
After being informed about the objectives of the tests, three teachers of English were asked to rate
each test item. If they thought that the test could meet the objective of the test, they were asked to
give +1. However, if they were not certain that the test item could test the identified objective, they
were asked to give 0. If the test item did not test what it was meant to test, they were asked to give
-1. The value of IOC should be in the range of 0.50-1.00, meaning that the validity is at an
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acceptable level. Table 3.3 shows the example of how the IOC of the immediate post-test 1 was
examined.
Table 3.3: Example of IOC of the immediate post-test of lesson 1
Tests
Part I: Meaning
and Part of speech
Meaning
Item 1
Item 2
Item 3
Item 4
Item 5
Item 6
Item 7
Item 8
Item 9
Item 10
Part of speech
Item 11
Item 12
Item 13
Item 14
Item 15
Item 16
Item 17
Item 18
Item 19
Item 20
Part II: Use
Item 21
Item 22
Item 23
Item 24
Item 25
Item 26
Item 27
Item 28
Item 29
Item 30

Teacher 1

Teacher 2

Teacher 3

Results
(IOC Value)

Meanings

+1
+1
+1
+1
+1
+1
+1
+1
+1
+1

+1
+1
+1
+1
+1
+1
+1
+1
+1
+1

+1
+1
+1
+1
+1
+1
+1
+1
+1
+1

1
1
1
1
1
1
1
1
1
1

Acceptable
Acceptable
Acceptable
Acceptable
Acceptable
Acceptable
Acceptable
Acceptable
Acceptable
Acceptable

+1
+1
+1
+1
+1
+1
+1
+1
+1
+1

+1
+1
+1
+1
+1
+1
+1
+1
+1
+1

+1
+1
+1
+1
+1
+1
+1
+1
+1
+1

1
1
1
1
1
1
1
1
1
1

Acceptable
Acceptable
Acceptable
Acceptable
Acceptable
Acceptable
Acceptable
Acceptable
Acceptable
Acceptable

+1
+1
+1
+1
+1
+1
+1
+1
0
+1

+1
+1
+1
+1
+1
+1
+1
+1
+1
+1

+1
+1
+1
+1
+1
+1
+1
+1
0
+1

1
1
1
1
1
1
1
1
0.33
1

Acceptable
Acceptable
Acceptable
Acceptable
Acceptable
Acceptable
Acceptable
Acceptable
Acceptable
Acceptable

Note: +1 means the test item can test the objective.
0 means being not certain that the test item can test what it is meant to test.
-1 means the test item cannot test the objective.
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Table 3.3 shows that all the items of the immediate post-test 1 could test what they were meant to
test. However, following suggestions by the three experienced English teachers, some adjustments
were made in order to improve the effectiveness of the tests in terms of unambiguity and reliability.
How each test item or distractor was adjusted or remained unchanged was shown in Table 3.4.
Reasons for no change were given in the table, too.
Table 3.4: Examples of suggestions by the three experienced teachers
Comments by three commentators/

Adjusted

Unchanged

experienced teachers
Test 1, item 21: There were possibilities

of two answers. The context was not
(Add more context to
clear enough.
the test item.)
Test 1, item 29: There was only one verb

which made it easy for students to choose (Add one more verb as
the correct answer. Students did not need
a distractor)
to know the meanings of words in order
to choose the answer. They could just see
from the position that the verb was
needed.
Test 4, item 24: Option D should follow

the same part of speech like other
(There were only three
options because students would
nouns in the lesson)
eliminate this option immediately.
Option D was a verb while others were
nouns. It was too obvious.
Test 5, item 22: Option D had a different

part of speech from other options.
(There were only three
adjectives in the lesson)
Test 6, item 25: The context was not

clear enough.
(Change some
options.)
Test 6, item 26: All the option should be

in plurals. Capable students might see
(Add –s to all the
only forms.
distractors.)
Test 7, item 21: All the options should

be in the –ed form.
(Add –ed to all the
distractors.)
Test 10: The answer can be either C or D

(Add more context to
the test item.)
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In general, comments concerning unclear context or more than one possible answer were adjusted
to make the tests more effective in terms of unambiguity and to avoid test wiseness strategies
which help test-takers to respond to the test items or tasks without revealing actual competence in
the target language (Cohen, 2013). As shown on the table, some comments suggesting the same
parts of speech as options were ignored due to the limitation of functions of words provided in
each lesson.
In order to examine the overall effectiveness of all the immediate post-tests, the IOC scores of
each test were calculated. In each immediate post-test, there were 30 items totalling 30 points. The
IOC score of each test item was equal to 1. These IOC scores were combined and divided by 30
to make one value of IOC. Table 3.5 shows the value of IOC of all the 10 tests.
Table 3.5: IOC value of all the ten immediate post-tests
Tests
Test 1
Test 2
Test 3
Test 4
Test 5
Test 6
Test 7
Test 8
Test 9
Test 10

IOC Value
0.98
0.94
0.98
0.97
0.94
0.97
0.94
1
0.98
0.98

Meanings
Acceptable
Acceptable
Acceptable
Acceptable
Acceptable
Acceptable
Acceptable
Acceptable
Acceptable
Acceptable

Note: IOC values should be in the range of 0.50-1.00 meaning that the validity is at an acceptable
level.
As shown in Table 3.5, the validity level of all the ten tests were high as the values were close to
1 (See IOC value of all the ten tests in Appendix I).
3.5.6 Delayed post-test
The delayed post-test was adopted in order to measure how many words could be retained in the
students’ long-term memory. The results of the delayed post-test were compared with those of the
pre-test to find the effectiveness of each practice method.
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The same words in the pre-test were used in the post-test. The pre-test was adopted for the posttest. The same pre-test was administered again as a delayed post-test after students finished all ten
lessons. However, it is worth noting that unlike the pre-test containing 116 words, this test
contained the 100 unknown words that were used in the study. The delayed post-test was similar
to the immediate post-tests, consisting of both receptive (meanings and parts of speech) and
productive (use in context parts) parts (see Appendix D). The test included all the 100 target words.
Each word was tested for knowledge of part of speech, meaning and use, for a total of three points
(one point each). In other words, the 10 immediate post-tests were combined and used as a delayed
post-test. As the validity and reliability were identified when conducting the pre-test and the 10
immediate post-tests, it was not essential to repeat the whole process again for the delayed posttest. Therefore, the first receptive part was 200 points, and the productive part was 100 points as
shown in Table 3.6 below.
Table 3.6: Proportion of the delayed post-test
Test Items
Part I: Receptive part
- Parts of speech
- Meanings
Part II: Productive part
- Use in sentence (multiple choice)
Total

Words

Points
(200)
100
100

100
100
300

The delayed post-test was given two weeks later to ascertain the extent to which the words were
retained in the long-term memory. The same date was arranged with all the student participants to
complete the test. The time allocated for this test was 180 minutes. However, most of them
completed the test in approximately 120 minutes. The answers were graded based on parts of
speech and meanings given in the lessons. This was in order to be certain that vocabulary learning
was due to the effects of this study, not their background knowledge or what they had learned from
other sources.
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3.6 Research procedures
There were three main steps in the study: word selection, pilot study and the study.
3.6.1 Word selection
The vocabulary used in the study was selected from the TOEIC word list (TSL). Only the words
appeared in both TSL and the new academic word list (NASL) were selected to ensure a benefit
to the students. As TOEIC is one of the criteria for graduation, academic vocabulary is essential
for students as an important tool for learning (Coxhead, 2011). Both word lists were taken from
http://www.newgeneralservicelist.org/toeic-list. These words were given to students to write down
parts of speech and meanings in Thai, to check whether they knew the words (See Appendix C for
pre-test). Unknown words were used to create 10 vocabulary lessons. These words were used as
a pre-test, too.
In the beginning, 116 words were given to all the students who studied with me on the first day of
the course introduction (the beginning of January, 2020). However, after the students took the pretest, 13 words including calculation, candidate, container, correctly, erase, interrupt, manual,
memorize, mineral, occupation, orientation, puzzle, and translation were deleted. These words
were known to some students so were deleted from the study. Only 100 words remained as the
target words in the study. These 100 words were used to test the participants again to examine how
many words were retained. (see Appendix D for delayed post-test).
3.6.2 Pilot study
The pre-test, all the ten vocabulary lessons, vocabulary exercises on LMS and MultiEx games,
immediate post-tests, and the delayed post-test were piloted with another group of second-year
students from the College of Computer (COC) taking the same course in another section, to check
whether the whole process was feasible. These 30 students were divided into two groups of practice
through LMS and practice through games. All the students were informed about the purpose of the
study and consent forms were signed. After that, they were asked to study one lesson per day. Then
they came to see me for the immediate post-test at 12:45 after they finished their lunch. The test
lasted approximately 30 minutes which enabled them to go to afternoon class on time. Then, the
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delayed post-test was given in our regular class time and extended into their lunch break for
approximately 180 minutes, but most of them completed the test within 120 minutes.
3.6.3 The study
The study was conducted in the following procedures as shown in the figure below.

Group 1: LMS
Pre-test

Vocabulary lessons and
LMS exercise

Immediate Post-test

Delayed Post-test

Immediate Post-test

Delayed Post-test

Group 2: MultiEx games
Pre-test

Vocabulary lessons
and MultiEx game

Figure 3.10: Summary of procedures
First, students were informed about the purpose of the study and essential information relating to
the study (Appendix A). All participants were then asked to sign a consent form (appendix B) and
do the vocabulary pre-test (Appendix C). Their scores were recorded.
Before the study began, an orientation on how to access the self-study vocabulary lessons on LMS,
the LMS exercises, the games, and the immediate post-tests was arranged to be certain that all the
participants understood the procedures and knew how to access all of the aforementioned
materials. At the same time, all of their names were imported into the learning management system
(LMS), which enabled them to access the materials with ease. All ten vocabulary lessons were
uploaded online to LMS for the purpose of the participants’ convenience in accessing the materials
at their preferred time. For the LMS group, this was convenient as all the materials for the
vocabulary lessons and exercises were there. Another advantage of LMS was that it allowed me
to check the last date and time the lessons and exercises were accessed, as well as the frequency
of access. After they completed the exercises, the answers were automatically shown. This was
very convenient as they could immediately check which items were correct or incorrect.
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In contrast, the participants in the MultiEx game group were required to access LMS to study the
vocabulary lessons, and then follow the links to games uploaded on LMS to practice vocabulary
exercises. Due to the limitations of the features of MultiEx games, the students in this group were
required to show and share their scores of the game practice in each lesson on a Line group. It
should be noted that in terms of materials accessibility, it was more convenient for the LMS group
than the MultiEx game group.
To elaborate, the students in group I were asked to self-study and to do the exercises on LMS; one
lesson per day for 10 consecutive days. At the same time, the other group were asked to self-study
and to play the MultiEx game one lesson per day, for 10 days. After each group completed each
lesson, they were asked to take an immediate post-test. The test procedure was the same as used
in the pilot group. An immediate post-test was distributed at a specific time per day. However, if
students could not make it at 12:45, they could come at 4:30 pm.
After they completed the last lesson, a delayed post-test was distributed 14 days later to check if
the vocabulary words were retained in long-term memory. Both groups took the delayed post-test
at the same date and time. Most students completed the test in two hours. The schedule of the
lessons and tests were shown in Table 3.7.
Table 3.7: Schedule of the lessons and the tests
Days
Lessons
Tests
Orientation: Meet the students, distribute the information sheet and consent form,
explain the purposes of the study and its procedure and administered the pre-test
Group 1: Vocabulary lesson 1 + LMS exercise 1
Immediate post-test
Day 1
Group 2: Vocabulary lesson 1 + MultiEx game 1
of lesson 1
Group 1: Vocabulary lesson 2 + LMS exercise 2
Immediate post-test
Day 2
Group 2: Vocabulary lesson 2 + MultiEx game 2
of lesson 2
Group 1: Vocabulary lesson 3 + LMS exercise 3
Immediate post-test
Day 3
Group 2: Vocabulary lesson 3 + MultiEx game 3
of lesson 3
Group 1: Vocabulary lesson 4 + LMS exercise 4
Immediate post-test
Day 4
Group 2: Vocabulary lesson 4 + MultiEx game 4
of lesson 4
Group 1: Vocabulary lesson 5 + LMS exercise 5
Immediate post-test
Day 5
Group 2: Vocabulary lesson 5 + MultiEx game 5
of lesson 5
Group 1: Vocabulary lesson 6 + LMS exercise 6
Immediate post-test
Day 6
Group 2: Vocabulary lesson 6 + MultiEx game 6
of lesson 6
Group 1: Vocabulary lesson 7 + LMS exercise 7
Immediate post-test
Day 7
Group 2: Vocabulary lesson 7 + MultiEx game 7
of lesson 7
55

Days
Day 8
Day 9
Day 10
Day 25
(14 days
later)

Lessons
Group 1: Vocabulary lesson 8 + LMS exercise 8
Group 2: Vocabulary lesson 8 + MultiEx game 8
Group 1: Vocabulary lesson 9 + LMS exercise 9
Group 2: Vocabulary lesson 9 + MultiEx game 9
Group 1: Vocabulary lesson 10 + LMS exercise 10
Group 2: Vocabulary lesson 10 + MultiEx game 10
Delayed post-test

Tests
Immediate post-test
of lesson 8
Immediate post-test
of lesson 9
Immediate post-test
of lesson 10

3.7 Data analysis
The quantitative data was analysed with the Statistical Program for Social Sciences (SPSS).
Initially, descriptive statistics including the mean scores were processed to analyse the overall data
of the immediate post-tests for each group. Then a t-test as a univariate statistical test was used to
compare the mean scores for the same groups of the participants at two different time intervals,
namely at the pre-test and post-test (Pallant, 2013). This was to identify whether their mean scores
were statistically different (Field, 2009). Two types of t-test were used in this study: an
independent sample t-test and a paired sample t-test. While the independent-sample t-test was used
to compare different groups of participants, the paired sample t-test was used to compare
participants within-group, or the same participants in one group with two experimental conditions
at different times (Larson-Hall, 2010; Pallant, 2013).
In particular, an independent sample t-test of the immediate post-tests was used to find the
statistical effectiveness of each type of practice: LMS and MultiEx games in terms of short-term
word memorization and long-term word retention. In addition, as each group was compared at
three different times of pre-test, immediate post-tests, and delayed post-test, the paired samples ttest was employed to analyze the participant’s within-group comparisons. Therefore, scores of
each group were compared for the pre-test, immediate post-tests, and the delayed post-test.
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3.8 Ethical consideration
Before beginning the study, an information sheet and consent form with a simple and clear
explanation about the purposes of the research was given to each student (Appendix A for the
information sheet and B for the consent form). Any information obtained from the participants was
anonymized and held in confidence. Furthermore, all of them were informed that they could
withdraw from the study whenever they would like to.

3.9 Summary
The aim of this chapter is to provide information on the rationale behind choosing the research
approach and for conducting this experimental study. The process of data collection and rationale
for data analysis used to investigate whether these vocabulary lessons plus LMS exercises and
vocabulary lessons plus MultiEx games could lead to vocabulary memorization and retention were
discussed. In the next chapter the findings of this study are presented.
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Chapter 4
Findings

4.1 Introduction
This chapter presents the results of the study and attempts to answer two research questions. The
presentation of the findings is organised with reference to the research questions of this study:
whether vocabulary lessons plus practice through LMS or vocabulary lessons plus MultiEx games
leads to better vocabulary memorization and vocabulary retention. Conclusions are based on an
analysis of the results of the ten immediate post-tests and the delayed post-test of both groups.

4.2 Finding I
To answer the research question below, the mean scores of the ten immediate post-tests of both
groups were compared using an independent samples t-test with the SPSS program.
Research question I
Which type of practice help students memorize new TOEIC vocabulary better - LMS
exercises or MultiEx games?
The results of the ten immediate post-tests, after self-studying all ten vocabulary lessons and
practicing through LMS and through MultiEx games, show that both types of practice help students
memorize new vocabulary. Mean scores on the ten immediate post-tests of both groups along with
the statistical differences between the two groups are presented in Table 4.1.
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Table 4.1: Comparison of the mean scores on the immediate post-tests of both groups
Total
Test

Group
Group 1: TOEIC vocabulary

Immediate

lessons plus LMS exercises

Post-Tests

Group 2: TOEIC vocabulary

N

Score

35

300

Mean

t

Sig.

-.080

.936

266.89
37

267.32

lessons plus MultiEx games
* The total score (300) is the sum of the ten immediate post-tests added together to see the effectiveness
of each technique as a whole.

Table 4.1 shows that the mean scores of the second group that practiced through MultiEx games
were slightly higher than the first group that practiced through LMS exercises. Data indicated that
the second method of practice through games could help students memorize vocabulary better than
the first method of practice through LMS exercises. However, regarding the independent samples
t-test, the statistical findings showed that the effectiveness of the two methods were not
significantly different (p < 0.05). Data suggests that the second method of practice through
MultiEx games does not provide significantly better results in vocabulary memorization.
To see the effectiveness of each method on each vocabulary lesson, Table 4.2 presents the mean
scores and the statistical significance of each of the ten immediate post-tests of both groups.
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Table 4.2: Comparison of the mean scores on the ten immediate post-tests of both groups

Immediate
Post-Test

Group

Group 1: TOEIC vocabulary lessons
Test 1

N

Total
Score

Mean

35

30

23.54

t

Sig.

-.422

.674

-.872

.387

-.252

.802

-.624

.535

.577

.566

-.151

.880

-1.027

.308

plus LMS exercises
Group 2: TOEIC vocabulary lessons

37

24.14

plus MultiEx games
Group 1: TOEIC vocabulary lessons
Test 2

35

30

26.11

plus LMS exercises
Group 2: TOEIC vocabulary lessons

37

26.97

plus MultiEx games
Test 3

Group 1: TOEIC vocabulary lessons

35

30

26.31

plus LMS exercises
Group 2: TOEIC vocabulary lessons

37

26.51

plus MultiEx games
Test 4

Group 1: TOEIC vocabulary lessons

35

30

26.57

plus LMS exercises
Group 2: TOEIC vocabulary lessons

37

27.00

plus MultiEx games
Test 5

Group 1: TOEIC vocabulary lessons

35

30

27.60

plus LMS exercises
Group 2: TOEIC vocabulary lessons

37

27.19

plus MultiEx games
Test 6

Group 1: TOEIC vocabulary lessons

35

30

26.69

plus LMS exercises
Group 2: TOEIC vocabulary lessons

37

26.81

plus MultiEx games
Test 7

Group 1: TOEIC vocabulary lessons

35

30

27.20

plus LMS exercises
Group 2: TOEIC vocabulary lessons

37

27.86

plus MultiEx games
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Immediate
Post-Test
Test 8

Group

Group 1: TOEIC vocabulary lessons

N

Total
Score

Mean

t

Sig.

35

30

27.86

1.193

.237

-.396

694

1.612

1.12

plus LMS exercises
Group 2: TOEIC vocabulary lessons

37

27.03

plus MultiEx games
Test 9

Group 1: TOEIC vocabulary lessons

35

30

26.91

plus LMS exercises
Group 2: TOEIC vocabulary lessons

37

27.22

plus MultiEx games
Test 10

Group 1: TOEIC vocabulary lessons

35

30

28.09

plus LMS exercises
Group 2: TOEIC vocabulary lessons

37

26.59

plus MultiEx games

Table 4.2 reveals some differences between the mean scores of both groups. The mean scores on
the ten immediate post-tests of both groups practicing with different methods indicated that the
second group practicing with MultiEx games gained higher mean scores than the first group
practicing through LMS exercises in almost every vocabulary lesson except the immediate posttests 5, 8, and 10. However, the findings show that both groups gained higher mean scores for
vocabulary memorization. Data, therefore, suggests that both practice of LMS exercises and
MultiEx games promote vocabulary memorization.
Furthermore, the Independent Samples t-test results of all the ten immediate post-tests indicate that
these two groups were not statistically significantly different (p > 0.05). In other words, the second
method of games was not significantly better than the first method of LMS in helping students
memorize vocabulary. The possible explanation might be that time interval may be a factor and
the recency effect might be operating (Paivio, 1986, 2014). Students were asked to self-study and
they were asked to do the immediate post-tests at the end of the day. Therefore, words and contexts
still remained in students’ memory. As the two methods offered students a number of opportunities
to repeat or rehearse, the words learned were still there at the immediate-post-tests.
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The results of the last test, however, show that the first method of practice through LMS exercises
yielded better results than the second method of MultiEx games based on the mean score of 28.09
and 26.59 respectively. Data indicates that the first technique facilitates students’ vocabulary
memorization better than the second method. The possible explanation might be that the students
who practiced through LMS put more effort into learning this last set of vocabulary as seen from
the attempt they had made on LMS record and as it was the last set they were required to selfstudy. Moreover, based on my observations, the students in the first group always paid more
attention in class than those of the second group. Therefore, students’ attention still plays an
important role in learning.
Another interesting finding was that students’ mean scores on the immediate post-tests for the
word lesson ten (28.09 out of 30 scores) was higher than those of other lessons. This might be
because it was the last lesson; therefore, students put in more effort, and they might be more
familiar with some words that are frequently met in daily life such as tropical, unemployed, valid,
and usage.
As a whole, data shows that the second method of practice through games provided better results
than the first technique of practice through LMS exercises even though there was no statistical
difference between these two methods.
The aforementioned data show the effectiveness of the two methods as a whole. For self-study,
both groups received the same materials of vocabulary lessons consisting of, parts of speech, L2
definitions and L1 meanings. Thus, when they took the test, there was not much difference in terms
of receptive tests. However, after studying the vocabulary lessons, they were asked to complete
exercises requiring them to apply their knowledge of words in use. Therefore, to gain an insight
of the effects of LMS exercises and MultiEx games, the receptive part, of parts of speech and
meaning, and the productive part, of use in contexts (multiple choice), was worth examining
separately.
To examine the effectiveness of the two methods of practice in terms of the receptive parts, the
mean scores of both groups were compared using Independent Samples T-Test as shown in Table
4.3.
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Table 4.3: Comparison of the mean scores on the receptive immediate post-tests of both groups
Total
Test

Group
Group 1: TOEIC vocabulary

Receptive

N

Score

35

200

Mean

t

Sig.

-.936

.354

186.5857

lessons plus LMS exercises

Immediate
Post-Tests

Group 2: TOEIC vocabulary

37

189.0946

lessons plus MultiEx games
* The total score (200) is the sum of the ten receptive immediate post-tests added together to see the
effectiveness of each technique as a whole.

As seen on Table 4.3, the results show that the mean scores of the second method were higher than
the first method. However, data analysis shows no statistically significant differences. Data suggest
that vocabulary lessons plus MultiEx games do not help students memorize vocabulary better than
vocabulary lessons plus LMS exercises.
The possible explanation might be that students in both groups received the same treatment of
vocabulary lessons. Furthermore, the receptive test was not complicated since it asked students to
simply fill out L1 meanings and parts of speech. Consequently, there was not much different
between these two groups regarding receptive tests.
Table 4.4 presents the mean scores of all the ten receptive immediate post-test of both groups that
were compared using an independent samples t-test.
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Table 4.4: Comparison of the mean scores on the ten receptive immediate post-tests of
both groups
Immediate
Post-Test

Group

Group 1: TOEIC vocabulary lessons
Test 1

N

Total
Score

35

20

Test 2

35

20

Group 1: TOEIC vocabulary lessons

Group 1: TOEIC vocabulary lessons

35

20

Group 1: TOEIC vocabulary lessons

35

20

Group 1: TOEIC vocabulary lessons

Group 1: TOEIC vocabulary lessons

35

20

plus MultiEx games

-1.559

.126

.707

. 482

19.4571
37
19.0405
35

20
18.4000

37
19.2432
35

20
19.4286

plus LMS exercises
Group 2: TOEIC vocabulary lessons

.520

19.4865

plus MultiEx games
Test 7

.647

37

plus LMS exercises
Group 2: TOEIC vocabulary lessons

.081

18.9000

plus MultiEx games
Test 6

-1.784

18.9730

plus LMS exercises
Group 2: TOEIC vocabulary lessons

.213

37

plus MultiEx games
Test 5

-1.266
18.0857

plus LMS exercises
Group 2: TOEIC vocabulary lessons

.154

19.1081

plus MultiEx games
Test 4

-1.449

37

plus LMS exercises
Group 2: TOEIC vocabulary lessons

.150

18.2571

plus MultiEx games
Test 3

-1.459

17.4054

plus LMS exercises
Group 2: TOEIC vocabulary lessons

Sig.

37

plus MultiEx games
Group 1: TOEIC vocabulary lessons

t

15.9429

plus LMS exercises
Group 2: TOEIC vocabulary lessons

Mean

37
19.1892
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Immediate
Post-Test
Test 8

Group

Group 1: TOEIC vocabulary lessons

N

Total
Score

35

20

Group 1: TOEIC vocabulary lessons

35

20

Group 1: TOEIC vocabulary lessons

.579

2.128

.040

37
18.6486
35

20
19.9143

plus LMS exercises
Group 2: TOEIC vocabulary lessons

.557
19.0000

plus MultiEx games
Test 10

.868

19.2703

plus LMS exercises
Group 2: TOEIC vocabulary lessons

-.166

Sig.

37

plus MultiEx games
Test 9

t

19.2000

plus LMS exercises
Group 2: TOEIC vocabulary lessons

Mean

37

plus MultiEx games

18.7297

As shown on Table 4.4, the mean scores of the second method were higher than the first method
in most of the tests except the tests 5, 7, 9 and 10 respectively. Regarding the mean scores, it can
be interpreted that learning vocabulary lessons plus practice through MultiEx games could lead to
a better memorization of parts of speech and meanings of the target words. However, data shows
no statistically significant differences except in test 10. Data, thus, suggests that the second method
of MultiEx game practice could not help students memorize parts of speech and meanings any
better than the first method of LMS.
Table 4.5 presents the mean scores of the productive results in the immediate post-tests for both
groups, which were compared using an independent samples t-test.
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Table 4.5: Comparison of the mean scores on the productive immediate post-tests of both groups
Total
Test

Group

Immediate

Group 1: TOEIC vocabulary

Post-Tests

lessons plus LMS exercises
Group 2: TOEIC vocabulary

N
35

37

Score Mean
100

81.37

t

Sig.

1.114

.269

77.00

lessons plus MultiEx games
* The total score (100) is the sum of the ten productive immediate post-tests added together to see the
effectiveness of each technique as a whole.

Table 4.5 shows that the mean scores of the first group practicing through LMS were higher than
the second group practicing through MultiEx games. Data indicates that the first method of practice
through LMS could help students memorize words appearing in contexts better than the second
method of practice through MultiEx games. However, the statistical findings show that the
effectiveness of the two methods were not significantly different (p < 0.05) in terms of use in
contexts. Data suggests that the second method of practice through MultiEx games does not
provide significantly better results in vocabulary memorization. In contrast, the first method of
LMS yields better results in terms of use in contexts.
To clearly examine the effectiveness of each method of practice, Table 4.6 presents the productive
test results of each method.
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Table 4.6: Comparison of the mean scores on the ten productive immediate post-tests of
both groups
Immediate
Post-Test

Test 1

Group

N

Total
Score

Group 1: TOEIC vocabulary lessons

35

10

plus LMS exercises
Group 2: TOEIC vocabulary lessons

37

Test 2

35

10

plus LMS exercises
Group 2: TOEIC vocabulary lessons

37

Group 1: TOEIC vocabulary lessons

35

10

plus LMS exercises
Group 2: TOEIC vocabulary lessons

37

Group 1: TOEIC vocabulary lessons

35

10

plus LMS exercises
Group 2: TOEIC vocabulary lessons

37

Group 1: TOEIC vocabulary lessons

35

10

plus LMS exercises
Group 2: TOEIC vocabulary lessons

37

Group 1: TOEIC vocabulary lessons

35

10

plus LMS exercises
Group 2: TOEIC vocabulary lessons

37

Group 1: TOEIC vocabulary lessons

35

plus LMS exercises
Group 2: TOEIC vocabulary lessons
plus MultiEx games

37

.035

.972

7.8857

.594

.554

7.9429

.766

.446

8.4286

1.569

.122

8.3429

1.303

.197

-1.213

.230

7.5676

plus MultiEx games
Test 7

7.8857

7.4865

plus MultiEx games
Test 6

.091

7.5135

plus MultiEx games
Test 5

1.714

7.5405

plus MultiEx games
Test 4

Sig.

7.8649

plus MultiEx games
Test 3

7.7429

t

6.7297

plus MultiEx games
Group 1: TOEIC vocabulary lessons

Mean

10

8.0286

8.6757
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Test 8

Group 1: TOEIC vocabulary lessons

35

10

plus LMS exercises
Group 2: TOEIC vocabulary lessons

37

Group 1: TOEIC vocabulary lessons

35

10

plus LMS exercises
Group 2: TOEIC vocabulary lessons

37

Group 1: TOEIC vocabulary lessons

35

plus LMS exercises
Group 2: TOEIC vocabulary lessons
plus MultiEx games

37

.042*

8.0857

.135

.893

.638

.526

8.0000

plus MultiEx games
Test 10

2.078

7.7568

plus MultiEx games
Test 9

8.8286

10

8.2000

7.8649

Table 4.6 shows higher mean scores of the first method of LMS than those of MultiEx games in
every test. Furthermore, data shows no statistically significant differences between these two types
of practices except on test 8. The possible explanation might be that after students completed the
exercise on LMS, they could see the feedback or the correct answers immediately, unlike games
in which they needed to check the answers from the answer key file. Seeing their own mistakes on
the spot might facilitate better memorization. Therefore, data confirms that practice through
MultiEx games do not yield better statistical results of productive vocabulary than practice through
LMS exercises. In other words, MultiEx games could not lead to better memorization than LMS
exercises.

4.3 Finding II
The mean scores of the pre-test and delayed post-test of both groups were used to answer the
second research question below.
Research question II
Which type of practice helps students retain new TOEIC vocabulary better - LMS
exercises or MultiEx games?
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The statistical results were obtained from the independent samples t-test using SPSS. It was used
to compare mean scores of the delayed post-test of both groups. A paired samples t-test was
used to compare the mean scores of the pre-test and post-test within groups.
The results of the delayed post-tests show the students’ vocabulary retention two weeks after
learning all the ten vocabulary sets. To see the effect of both methods in terms of vocabulary
retention, Table 4.7 presents the mean scores of the pre-test and the delayed post-test.
Table 4.7: Mean scores of the receptive pre-test and delayed post-test of both groups

Mean
N
Group

Group 1: TOEIC
vocabulary lessons
plus LMS exercises
Group 2: TOEIC
vocabulary lessons
plus MultiEx games

Total Scores
Score on PreTests

Mean
Scores on
the
Receptive
Delayed
Post-Test

Differences
of Mean
Scores
between
both Tests

t

Sig

35

200

6.37

114

106.52

19.81

0.00
0

37

200

7.19

115

103.02

21.26

0.00
0

* The total score (200) is the sum of the receptive part of the 100 target words (100 parts of speech and 100
meanings) to see the effectiveness of each method as a whole.

Considering the differences between the mean scores of the pre-test and the delayed post-test, the
findings indicate that the second group of vocabulary lessons plus MultiEx game is smaller than
the first group of vocabulary lessons plus LMS exercises. In other words, the MultiEx game
method could facilitate better retention than the LMS exercise group.
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However, in taking a closer look in terms of retention, the Paired Samples t-test shows statistically
significant differences of both methods of practice through LMS exercises and MultiEx games at
the 0.01 level. Data, therefore, suggests that both methods of practice could, statistically, lead to
vocabulary retention.
It was worth noting that the pre-test was designed to measure students’ unknown words. As a
result, only the receptive part was tested. This explains why only the scores of the receptive parts
of the pre-test and delayed post-test were compared, to see the effectiveness of word retention.
To investigate the overall effectiveness in terms of word retention, the delayed post-tests of both
groups were compared. Table 4.8 below compares the mean scores of the delayed post-tests of the
two groups practicing through LMS and through MultiEx games and the statistical difference
between them.
Table 4.8: Comparison of mean scores on the delayed post-test of both groups

Test
Receptive
Delayed PostTests
Productive
Delayed PostTests
Delayed PostTests
(combined)

Group
Group 1: TOEIC vocabulary
lessons plus LMS exercises
Group 2: TOEIC vocabulary
lessons plus MultiEx games
Group 1: TOEIC vocabulary
lessons plus LMS exercises
Group 2: TOEIC vocabulary
lessons plus MultiEx games
Group 1: TOEIC vocabulary
lessons plus LMS exercises
Group 2: TOEIC vocabulary
lessons plus MultiEx games

N
35

Total
Score
200

37
35

37

t
-080

Sig.
.937

-.773

.442

160.37 -.433

.667

115
100

37
35

Mean
114

46.23
49.41

300

164.3

* The total score (300) is the sum of the delayed post-test, consisting of both the receptive part of the 100
target words (100 parts of speech and 100 meanings) and the productive part (multiple choice of use in a
new context) to see the effectiveness of each method as a whole.

Table 4.8 shows that the mean scores on the delayed post-test of the second group (practice of
MultiEx games) were slightly higher than that of the first group (practice of LMS). The findings
indicate that practice through MultiEx games could lead to a better vocabulary retention than
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practice through LMS. However, the results reveal that the mean scores of both groups were not
statistically different at the 0.05 level of significance. It could be concluded that the second method
of practice through games could not provide better long term results or helps students retain
vocabulary any better in the long run than the first method of practice through LMS exercises.
The results above were derived from the mean scores and the statistical differences of the delayed
post-tests administered to both groups of students. The following Table 4.9 compares the mean
scores on immediate and delayed post-tests of each group of subjects to find how well subjects
retained the vocabulary acquired in each method.
Table 4.9: Comparison of mean scores on the ten immediate post-tests and the delayed post-test
of both groups

N
Group

Total
Score

Mean
Scores on
Ten
Immediat
e PostTests

Mean
Scores
on the
Delaye
d PostTest

Differenc
es of
Mean
Scores
between
both
Tests
106.52

t

Sig

Group 1: TOEIC
35
300
266.89
160.37
13.8 0.00
vocabulary lessons plus
5
0
LMS exercises
Group 2: TOEIC
103.02
13.3 0.00
37
300
267.32
164.3
vocabulary lessons plus
0
0
MultiEx games
* The total score (300) of the immediate post-tests is the sum of ten tests of thirty items together.
As shown in Table 4.9, the difference between the mean scores of the immediate post-tests and the
delayed post-tests of the second group is smaller than that of the first group (103.02 and 106.52).
It can be stated that the second method of practice through games could lead to a better retention
than the first method of practice through LMS exercises.
Even though the level of vocabulary retention in the delayed post-tests after learning through both
methods decreases significantly, the paired samples t-test data show that the mean scores of both
groups were significantly different (p > 0.01). This indicates that both techniques were effective
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for both short and long term memory; however, the second technique provided better results
because the decrease in the results of the second method was smaller than that of the first method.
Data shown in Table 4.10 presents the mean scores of the delayed post-test on each lesson of words
acquired through the two different methods.
Table 4.10: Comparison of the mean scores on the delayed post-tests of both groups
Delayed
Post-Test

Test 1

Test 2

Test 3

Test 4

Test 5

Test 6

Test 7

Test 8

Test 9

Group

Group 1: TOEIC vocabulary lessons
plus LMS exercises
Group 2: TOEIC vocabulary lessons
plus MultiEx games
Group 1: TOEIC vocabulary lessons
plus LMS exercises
Group 2: TOEIC vocabulary lessons
plus MultiEx games
Group 1: TOEIC vocabulary lessons
plus LMS exercises
Group 2: TOEIC vocabulary lessons
plus MultiEx games
Group 1: TOEIC vocabulary lessons
plus LMS exercises
Group 2: TOEIC vocabulary lessons
plus MultiEx games
Group 1: TOEIC vocabulary lessons
plus LMS exercises
Group 2: TOEIC vocabulary lessons
plus MultiEx games
Group 1: TOEIC vocabulary lessons
plus LMS exercises
Group 2: TOEIC vocabulary lessons
plus MultiEx games
Group 1: TOEIC vocabulary lessons
plus LMS exercises
Group 2: TOEIC vocabulary lessons
plus MultiEx games
Group 1: TOEIC vocabulary lessons
plus LMS exercises
Group 2: TOEIC vocabulary lessons
plus MultiEx games
Group 1: TOEIC vocabulary lessons
plus LMS exercises
Group 2: TOEIC vocabulary lessons
plus MultiEx games

N

Total
Score

35

30

37
35

30

30

30

30

30

30

37

.051*
.

17.0286

-1.100

275

16.3143

.321

.749

17.8857

.206

.837

16.0571

-.702

.485

14.6857

-.128

.899

6.397

.000**

-1.213

.230

14.8378
30

37
35

-1.993

16.8649

37
35

17.2286

17.6216

37
35

.011*

15.8919

37
35

2.607

18.2432

37
35

Sig.

19.4324

37
35

19.0571

t

16.2703

37
35

Mean

15.2571
9.4324

30

13.3143
14.8108
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Delayed
Post-Test
Test 10

Group

Group 1: TOEIC vocabulary lessons
plus LMS exercises
Group 2: TOEIC vocabulary lessons
plus MultiEx games

N

Total
Score

35

30

37

Mean

15.0571

t

-.571

Sig.

.570

15.7297

Note: * means p value > 0.05.
The findings show that both groups practicing through different methods gained high mean scores
for vocabulary retention. The mean scores on the ten delayed post-tests of both groups demonstrate
that the second group practicing through games gained higher scores than the second group
practicing with LMS exercises in six vocabulary lessons except lessons 1, 4, 5, and 8.
The Independent Samples t-test results show that in seven of the ten delayed post-tests the mean
scores were not significantly different for the two groups (p > 0.05). In other words, the second
method of practice through MultiEx games was not significantly better than the first method of
practice of LMS exercises in helping students retain vocabulary.
Examining the details, the results of test one and eight, however, show that the first method yielded
significantly better results than the second method (p < .05). In other words, the first method
facilitates better vocabulary retention than the second technique. Furthermore, the results of test
two show better results at the level of 0.05, a statically significant difference. Regarding the scores
of these three tests, data suggests that the first technique of practice through LMS exercises yielded
significantly better results than the second technique of practice through games.
Table 4.11 below compares the mean scores of the ten immediate and delayed post-tests of both
groups.
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Table 4.11: Comparison of the mean scores on the ten immediate post-tests and delayed post-test
of both groups on each lesson

Group

Mean

Mean

Difference

Scores on

Scores on

s of Mean

Vocabulary

Total

Ten

the

Scores

Lessons

Scores

Immediate

Delayed

between

Post-Tests

Post-

both Tests

t

Sig.

Tests
Group 1: TOEIC
vocabulary lessons
plus LMS exercises
Group 2: TOEIC
vocabulary lessons
plus MultiEx
games
Group 1: TOEIC
vocabulary lessons
plus LMS exercises
Group 2: TOEIC
vocabulary lessons
plus MultiEx
games
Group 1: TOEIC
vocabulary lessons
plus LMS exercises
Group 2: TOEIC
vocabulary lessons
plus MultiEx
games
Group 1: TOEIC
vocabulary lessons
plus LMS exercises
Group 2: TOEIC
vocabulary lessons
plus MultiEx
games
Group 1: TOEIC
vocabulary lessons
plus LMS exercises
Group 2: TOEIC
vocabulary lessons
plus MultiEx
games
Group 1: TOEIC
vocabulary lessons
plus LMS exercises
Group 2: TOEIC
vocabulary lessons
plus MultiEx
games

1

2

3

4

5

6

30

30

30

30

30

30

23.54

19.0571

4.4829*

4.094

.000

24.14

16.2703

7.8697

7.693

.000

26.11

17.2286

8.8814

7.969

.000

26.97

19.4324*

7.5376*

7.818

.000

26.31

17.0286

9.2814

8.786

.000

26.51

18.2432

8.2668*

8.485

.000

26.57

16.3143

10.2557*

9.322

.000

27.00

15.8919

11.1081

11.99
9

.000

27.60

17.8857

9.7143

10.57
0

.000

27.19

17.6216

9.5684*

8.486

.000

26.69

16.0571

10.6329

10.77
4

.000

26.81

16.8649

9.9451*

9.513

.000
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Group

Mean

Mean

Difference

Scores on

Scores on

s of Mean

Vocabulary

Total

Ten

the

Scores

Lessons

Scores

Immediate

Delayed

between

Post-Tests

Post-

both Tests

t

Sig.

Tests
Group 1: TOEIC
vocabulary lessons
plus LMS exercises
Group 2: TOEIC
vocabulary lessons
plus MultiEx
games
Group 1: TOEIC
vocabulary lessons
plus LMS exercises
Group 2: TOEIC
vocabulary lessons
plus MultiEx
games
Group 1: TOEIC
vocabulary lessons
plus LMS exercises
Group 2: TOEIC
vocabulary lessons
plus MultiEx
games
Group 1: TOEIC
vocabulary lessons
plus LMS exercises
Group 2: TOEIC
vocabulary lessons
plus MultiEx
games

7

8

9

10

30

30

30

30

27.20

14.6857

12.5143*

11.46
9

.000

27.86

14.8378

13.0222

12.90
7

.000

27.86

15.2571

12.6029*

14.85
3

.000

27.03

9.4324

17.5976

23.78
4

.000

26.91

13.3143

13.5957

14.14
3

.000

27.22

14.8108

12.4092*

10.34
1

.000

28.09*

15.0571

13.0329

14.05
2

.000

26.59

15.7297

10.8603*

8.835

.000

Note: The delayed post-test was divided into ten word sets of ten items according to the vocabulary set
they were asked to self-study. The test was divided in order to examine the results of the tests part by
part. Even though the delayed post-test (100 target words) was given in the same order of pre-test, the
results were rearranged based on the immediate post-tests to make it convenient for the analysis.

It is noticeable that all mean scores on the delayed post-test of both groups decreased. The results
of the paired samples t-test show that mostly the decrease in retention levels of the second group
or the differences between the mean scores of the immediate post-tests and the delayed post-test
of the second group was smaller than those of the first group as shown in Table 4.11. Data seems
to suggest that the second practicing method of MultiEx games could help students retain
vocabulary better than the first practicing method of LMS. Even though the paired samples t-test
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results indicate that both groups’ retention of vocabulary decrease significantly, data confirm that
the difference between the mean scores on the ten immediate post-tests and the delayed post-test
was statistically significant (p > 0.01).
Another finding presented in Table 4.11 is that the mean scores on the delayed post-test of the
second group for the word lesson two (19.43) was higher than those for other sets. A possible
explanation might be that students had to put in more effort, and they might be more familiar with
the format of the test. Therefore, they might put more effort in order to memorize words. The more
students repeated or practiced, the more they got exposure to these words which were repeated
frequently. The more practice, the deeper word processing. This could be the reason why words in
the second lesson were retained better than those in the other sets. However, as a whole, the second
technique leads to significantly better retention.
Based on the above findings, it can be confirmed that the second group of vocabulary lessons plus
practice through MultiEx game is more effective than the group of vocabulary lessons plus practice
through LMS exercises in terms of vocabulary retention.
In conclusion, both vocabulary lessons plus practice through LMS exercises and vocabulary
lessons plus practice through MultiEx games assisted students to memorize and retain vocabulary.
Even though there was no statistically significant difference between these two groups, the mean
scores of the second group of vocabulary lessons plus MultiEx games was higher than the first
group of vocabulary lessons plus LMS exercises in both immediate post-tests and the delayed posttest. Therefore, it could be concluded that vocabulary lessons plus practice through MultiEx games
yielded slightly better results than vocabulary lessons plus practice through LMS exercises in terms
of vocabulary memorization and retention.
4.4 Summary
This chapter reports the results relating to effects of vocabulary lessons plus LMS exercises and
vocabulary lessons plus MultiEx games on short-term vocabulary memorization and long-term
vocabulary retention. The chapter discusses why these interventions, of vocabulary lessons plus
LMS exercises and vocabulary lessons plus MultiEx games, lead to students’ vocabulary learning
and retention.
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Chapter 5

Discussion

5.1 Introduction
This chapter mainly presents discussion. In this chapter, the key findings are discussed in light of
the main arguments emerging from the study, the conceptual framework underpinning this study,
and the literature in the field. This discussion begins by exploring the features of TOEIC
vocabulary lessons, LMS exercises and MultiEx games facilitating vocabulary learning and
retention (5.2), followed by possible answers found in students’ answers (section 5.3) and mistakes
found in students’ tests (section 5.4).

5.2 Factors facilitating vocabulary memorization and retention
The results of the present study suggest that the intervention provided: TOEIC vocabulary lessons
plus LMS exercises and TOEIC vocabulary lessons plus MultiEx games could be used to promote
self-study of vocabulary learning and could lead to vocabulary memorization and retention. This
section discusses factors fostering vocabulary memorization and retention. Therefore, the features
of the TOEIC vocabulary lessons, LMS exercises and MultiEx games which appear to foster
vocabulary acquisition are discussed in this section.
5.2.1. Dual encoding channels in vocabulary lessons
One of the possible explanations why the intervention of TOEIC vocabulary lessons plus LMS
exercises and TOEIC vocabulary lessons plus MultiEx games given in the study could lead to
short-term vocabulary memorization and long-term vocabulary retention was related to dual
encoding channels in vocabulary lessons.
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TOEIC vocabulary lessons were designed for students to self-study. The lessons provided word
knowledge essential for vocabulary learning. When learning a word, it is impossible to have
students learn all of the aspects of word knowledge relating to the target word in one lesson; as a
result, teachers need to know what word knowledge should be the focus of the lesson or what word
knowledge the students should pay attention to (Nation and Chung, 2009).
In this study, L2 (English) definitions, L1 meanings (Thai), parts of speech and sentence examples
were provided. Then, pictures aiding understanding to the meanings of words were also added to
the lessons. Considering the designed TOEIC vocabulary lessons, some features leading to
vocabulary learning are discussed below.
First, the vocabulary lessons provided both written meanings (in L1 and L2) and pictures which
aid better understanding and retention. Semantic encoding (meanings) has been found to facilitate
the best memory compared to the other types of encoding (Craik and Tulving, 1975); therefore,
dual channels of semantic (meanings) and visual (pictures) encoding are better than single
encoding, facilitating deeper processing of memory (Mayer, 2005). Moreover, semantic and visual
encoding can take place at the same time which makes the words easier to be recalled (Paivio,
1986, 2014). The findings are concurrent with the recent study by Demir (2017) whose study
showed that Turkish students memorize meanings of English words through pictures and sentence
examples. Moreover, the results support the role of pictures in vocabulary learning which are in
line with the study by Jazuli, Din, & Yunus (2019) that indicated that through pictures, low
proficiency Malaysian students improved vocabulary acquisition and had a higher motivation to
learn English; and the study by Ou, Tarng, & Chen (2020) whose findings revealed that pictures
are beneficial and increase vocabulary retention of young learners.
Second, L1 translation was a simple technique for vocabulary learning (Schmitt, 2008; Walters &
Bozkurt, 2009). L1 meanings were provided in the lessons to facilitate ease of understanding. L1
translation or L1 meanings are appropriate for low proficiency students since learners do not
successfully learn the meaning if they do not actually know what words mean or if they could not
understand at least 95%-98% of the context surrounding the target words (Coady, & Huckin,
1997). The findings are in accord with the recent study by Ugla, Abidin, & Abdullah (2019)
indicating that low proficient students use L1- based strategies to acquire a foreign language.
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Additionally, the results are concurrent with that of Bouangeune (2009), Codina & Pladevall
(2015), Nanda (2017), and Yu (2011) whose studies indicated that L1 equivalents of the
vocabulary items enhanced students’ retention of new vocabulary items.
Third were the opportunities to learn based on learners’ learning pace. The lessons were designed
to have students learn the target items by themselves, and the lessons were uploaded on LMS
which enabled the students to spend time and their own learning strategies to learn the new words
as much as they would like. As a result, the online vocabulary lessons could promote self-directed
learning for learners to direct their own learning at a convenient pace (Giuseffi, 2019).
5.2.2. Frequency of word encounter
The second possible explanation why the intervention provided could lead to TOEIC vocabulary
memorization and retention involves the features of vocabulary exercises (on LMS or MultiEx
games) promoting more frequency of word encounter.
Online learning has been accepted to facilitate learning. LMS exercises and MultiEx games were
designed to serve the objective of having students use vocabulary items in new contexts. After the
new vocabulary items are noticed and comprehended, if they are retrieved word during tasks, it
can help learners memorize better (Schmidt, 1990, 2001).
The exercises were provided in order to have students practice how words were used in other
contexts. Opportunities for the target words to be used in new contexts leads to a stronger link in
their memory which enables words to be retained in their long term memory (Schmidt, 2001).
Furthermore, creative or generative use of the new vocabulary items in different contexts enables
them to rethink of uses for the items, which facilitate better vocabulary memorization (Nation,
2013).
It was possible to explain that productive vocabulary exercises promote the depth of cognitive
processing. The more students were required to engage in tasks, the more potential for the word
being retained (Laufer & Hulstijn, 2001). Vocabulary exercises as tasks require students to spend
time with the target words which facilitates vocabulary learning (Huang, Willson, & Eslami,
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2012). The more effort students put in on the tasks given, the more likely they would acquire new
vocabulary items.
In this study, gap-filling is considered a low level productive induced task. Even though the task
involvement is low, the results of the present study showed that this type of vocabulary task helped
students retain vocabulary items to a certain degree. The results of the current study, therefore, are
in line with Kim (2011) whose study indicates that as long as students use their cognitive and
language ability to complete a task in a given time, a deeper processing of new word items fosters
vocabulary retention. In addition, these results corroborate the findings of Ruegg & Brown (2019)
whose findings show that output tasks requiring students to use their cognitive and language
abilities to complete the task facilitates better vocabulary retention than input tasks, as the more
effort students put in to the vocabulary tasks, the more likely words are to be retained.
Another possible explanation why practice of vocabulary learned through LMS exercises or
MultiEx games was the opportunities to practice again and again. In this study, the students could
redo the exercises on LMS or MultiEx games as many times as they would like to. The higher the
frequency of exposure to the target words, the better words are retained (Laufer & Osimo, 1991).
Using words in new contexts, therefore, strengthens the vocabulary learning process and promotes
deep processing (Nation, 2013). The results of the present study are consistent with those of Ruegg
& Brown (2019) who found that the number of times a word is encountered is very crucial for
vocabulary retention.
However, it was worth noting that the mean scores of the productive tests (use in contexts) showed
that the second practice method of MultiEx games could lead to a slightly better retention than the
first practice method of LMS exercises. The major plausible reasons why the second method
facilitates better retention are discussed now.
The first possible explanation is the higher frequency of exposure to target words on MultiEx
games than with the first practice method of LMS exercises. The second method of games provides
opportunities for students to obtain more exposure than the first method. Students practicing via
the second method of games had opportunities to see words again before starting the game journey
and along the game journey. To elaborate, they could see words, parts of speech, meanings, and
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sentence examples before starting the game journey. Therefore, before students started playing
games, a list of vocabulary items appeared as a revision. Then along the journey, they could review
the target words again similarly to before they started the journey, but with the other hint of pictures
aiding comprehension of meanings or definitions of the target words. In the meantime, students
practicing via the first method of LMS exercises only had opportunities to learn words just before
beginning their practice. Frequency of exposure allowed students learning words plus practice
through games to retain the target words better than the LMS exercise group. Therefore, the more
frequently students encounter words, the better they retain the words (Atkinson & Shiffrin, 1968).
The results of the present study confirmed previous studies, such as Bavi (2018), Derakshan &
Khatir (2015), and Shabaneh & Farrah (2019) that showed word games including pictures fostered
word recognition and recall as associating unfamiliar words with pictures resulted in deeper
processing of word retention (Atkinson & Shiffrin, 1968). Therefore, the results are in accord with
Eckerth & Tavakoli (2012) whose study indicated both frequency of exposure and task
involvement load affected vocabulary learning and retention.
Nevertheless, it is somewhat surprising that the practice of MultiEx games could help students
better retain words in the long-term memory, as it was noted to be less effective than the practice
of LMS in the productive immediate post-tests. It is possible to explain that colourful pictures
aided the comprehension of meanings by making input more vivid (Atkinson & Shiffrin, 1968)
which enabled students in the second group of games to retain words better in the long term than
those in the first group of LMS exercises. The results of the delayed post-test also supported the
theory of dual coding, which suggests that through two channels of seeing word forms/meanings
and pictures helps in better retention than that of a single channel (Paivio, 1986, 2014).
The second possible explanation is the feelings of fun in games. Games motivate students to have
a positive attitude towards learning, and games enable students to maintain their attention to the
vocabulary lessons (Saha & Singh, 2016; Schifter, 2013) and make learning enjoyable (Derakshan
& Khatir, 2015; Lorenzutti, 2016) which turns intake into input (Krashen, 1992). Practice through
games can draw students’ attention and interest. Moreover, games provide students with
enjoyment which is an important factor motivating them to learn the language. Furthermore, the
feelings of fun might urge them to play the game again and again which allows word repetition to
occur (Atkinson and Shiffrin, 1968, Nation, 2013).
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These results reflect those of Aghlara & Tamjid (2011), DeHaan (2011), Shabaneh & Farrah, 2019,
Silsüpür (2017) and Woo (2014) who also found that games increase students’ interest in
vocabulary learning which maintains their attention to what they are learning. These results seem
to be consistent with those of Abrams & Walsh (2014), Brom, Preuss, & Klement (2011), and
Pasfield‐Neofitou (2014) who found that games provided better results in vocabulary learning than
the conventional groups as students were more motivated than the conventional instruction and as
repetition of words in games can lead to vocabulary acquisition (Turgut & Irgin, 2009). The more
enjoyment students have with games, the more time they will spend on practice. MultiEx games
provide opportunities for students to practice the exercises again and again which allow words to
be repeated.
5.2.3. Positive attitude towards technology
The third explanation is in relation to students’ positive attitude towards technology. It is possible
that students in both groups seemed eager to learn through technology. Simply, learning
vocabulary lessons on LMS is convenient for them to self-study and to practice exercises anywhere
and anytime (Garcia-Cabot, de Marcos, & Garcia-Lopez, 2015; Han & Shin, 2016). As most
students seemed open to the use of technology which was convenient for them, their affective filter
went down, and the input was allowed to become intake (Krashen, 1992). The feelings of fun from
games or the excitement of learning through technology may have drawn students’ attention to
new words and motivated them to memorize the target words. This study confirms that motivation
from the fun or exciting feelings is associated with learning. Accordingly, this finding is consistent
with those of Novitasari, Aprianto & Heriyawati (2018) and Mustafa, Assiry, Bustari, &
Nuryasmin (2019) who found that technology makes university students more motivated.
Furthermore, as the tests were given immediately after they memorized the words, it was possible
to explain that students paid attention to learn the target words, and the words still remained in
their memory (Paivio, 1986, 2014).
Contrary to the expectations, this study did not find a significant difference between these two
methods. Based on my observation, the game group which received the new intervention of games
seemed more excited to learn than the LMS group. However, the feelings of fun in games could
not facilitate better memorization than the group practicing through LMS exercises. Evidence can
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be seen from the mean scores of the productive immediate post-tests of the LMS group which were
higher than the MultiEx game group.
Therefore, this finding is contrary to previous studies which have suggested that games enable
learners to pay longer attention and sustain their motivation (Saha & Singh, 2016; Schifter, 2013)
essential for learning. One possible explanation might be that the LMS group could see the
immediate feedback after they completed the exercises unlike the other group who needed to
download the file in order to see the answers. This means that if students just enjoyed playing the
game without caring or being eager to check the answers, it is possible that learning does not
completely take place as expected. Moreover, the feature of the game allowed the students to
continue to the next items even though they could not get the correct answers. Thus, the results of
the current study are in accord with recent studies of Calvo‐Ferrer (2017) and Iten & Petko (2016)
who found that the experimental groups of games did not yield better results as students’ awareness
of learning benefits they could obtain from games play a more important role than the feeling of
fun. This shows that students’ intention plays more important roles than the feelings of fun in
learning. Games could promote learning; however, they are not always more effective than other
types of instructional tools. This finding supports the work of other studies such as O’ Neil,
Wainess, & Baker (2005). Additionally, these results further support the idea of Park, Nam, & Cha
(2012) indicating that ease of use, convenience, usefulness, and attitude play a role enhancing
effectiveness of online-learning.
As the main focus of the study was on vocabulary learning, it is unavoidable to discuss features of
intervention or TOEIC vocabulary lessons plus LMS exercises and TOEIC vocabulary lessons
plus MultiEx games. The following section (5.2.4) considers other possible reasons why these two
types of practice could foster memorization and retention for university students.
5.2.4. Other possible factors
Some other factors that might lead to vocabulary memorization and retention including
simplicity of the tests and the frequency of the immediate post-tests are discussed in this section.
It might be possible to explain that students gained good results of vocabulary memorization as a
result of simplicity of the tests. The receptive part of the tests requiring students to fill out the parts
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of speech and meanings was not complicated. Furthermore, the productive part was the same as
the exercises on LMS or games they had practiced before. Being familiar with the tests might help
students to perform well in the tests. Evidence of this claim can be clearly seen from the means
scores of the immediate post-tests two to ten. After the first immediate post-test, students obtained
better scores in other immediate post-tests. As students knew that they were going to take the tests
after they completed the vocabulary lessons, they might put more effort into remembering the
lessons. Therefore, familiarity with the test might affect their performance.
Apart from the simplicity of the tests, the frequency of the immediate post-tests which were
conducted for ten consecutive days could be another possible reason for their vocabulary learning.
As students knew that immediate post-tests were distributed after they finished vocabulary lessons,
it might be possible that the tests facilitated word retrieval and word encounter.
In this study, students were asked to self-study the TOEIC vocabulary lessons before the tests.
Some students studied one night before the tests and some students studied just before the test.
Consequently, the tests could be used as a means to foster word retrieval as they allowed students
to see the new vocabulary items one more time after they studied. At the same time, the tests lead
to a higher frequency of word encounter which is beneficial for vocabulary retention. The findings
of the present study accord with Bancha’s (2012) study of university students that showed that the
frequency of tests affects vocabulary memorization and retention.
The following sections (5.3 and 5.4) consider the raw data of students’ responses to the test items
which provide better understanding of how words are retained in the present study.

5.3 Possible answers found in students’ tests
After grading, some possible answers were acceptable. To illustrate, some students wrote Thai
meanings in shorter and simpler meanings which were different from the meanings given in the
vocabulary lessons, but their meanings were the same. Table 5.1 shows examples of the possible
answers.
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Table 5.1: Examples of possible answers in students’ tests
Words

Students’ answers

Meanings provided in the lessons
and expected answers in the tests

chronic

Separately
Carrier

Merge
availability
preliminary
realistic

ซึ่งเป็นมานาน

เรื้อรัง

(Translation: for a long time)

(Translation: having the disease
for a long time)

อย่างแยกกัน

แยกต่างหาก

(Translation: separately)

(Translation: separately)

ธุรกิจหรือบริษัทเกี่ยวกับการขนส่ง

บริษัทขนส่ง

(Translation: a business or
company whose job is to transport )

(Translation: company whose job
is to transport)

รวมเข้าด้วยกัน

ผสาน

(Translation: to combine)

(Translation: to combine)

การหาได้ง่าย

หาได้ง่าย

(Translation: being easy to find)

(Translation: easy to find)

ในเบื้องต้น

เบื้องต้น

(Translation: initially)

(Translation: initially)

ซึ่งเป็นไปได้จริง

เป็นได้จริง

Translation: (possible to be true)

(Translation: possible to be true)

As seen in Table 5.1, L1 meanings provided in the lessons were longer and more formal because
they were taken from the English-Thai dictionary. Conversely, in students’ answers, it can be
noticed that they used more normally spoken and shorter versions of the Thai meanings which
might be the strategy they used to memorize the meanings of words. The findings of the present
study support the word-length effects showing that short items are easier to remember than the
long items (Baddeley, Thomson, & Buchanan, 1975; Campoy, 2011; Katkov, Romani, & Tsodyks,
2014; Mueller, Seymour, Kieras, & Meyer, 2003). Even though the main concept of the word
length effect in the short term theories applied only with the target words (L2), it seems to be able
to apply with semantics or meanings (L1) of target words, too. This present study adds to the theory
of vocabulary learning strategy showing that students memorize simpler and shorter versions of
Thai meanings which aid their short-term and long-term memory.
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Another interesting point was that many students ignored some words indicating the functions,
such as การ (kɑːn)- and ซึง่ (sɯŋ)- which were used to tell that the words were nouns or adjectives
respectively (see Appendix M for The International Phonetic Alphabet and Appendix N for The
International Phonetic Alphabet (Thai)). However, it was worth noting that the meanings were
similar and they meant the same thing.

5.4 Types of mistakes found in students’ tests
The above discussion explains the effectiveness of both techniques in terms of vocabulary
memorization and retention. With a closer look at students’ work in the immediate post-tests and
the delayed post-test, mistakes found can be classified into three main types.
The first type of mistake is the meaning swap. In the third vocabulary lesson, there were two words
beginning with the letter “c” and ending with –fy: clarify and classify. Some students in both
groups wrote the meaning of ‘clarify’ as the meaning of ‘classify’ and vice versa. This is probably
because they were confused and could not remember their spellings. Furthermore, in the ninth
vocabulary lesson, some students wrote the meaning of “separately” as the meaning of “specialty”
and vice versa. These two words began with sep- and sp- and ended in –ly. Consequently, they
might have confused the two words. These mistakes found in both test types revealed that even
though students remembered the meaning of vocabulary, they did not recognize the written words.
This may be due to the fact that they did not practice spelling the target words as they could observe
that spellings were not tested in the tests.
The second type of mistake is that their answers are partly correct. The examples of this type of
mistake may be the result of inability to remember the full meanings. Similar to the immediate
post-tests, students’ answers of Thai meanings showed shorter or simpler versions on the delayed
post-tests. However, as the decay of their memory, many meanings seemed similar to the expected
answers, they were incorrect. Table 5.2 illustrates this type of mistake.
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Table 5.2: Examples of partially correct answers
Words

Meanings provided in the lessons and
expected answers in the tests
(L1 meanings)

Students’ answers
(translated into English)

ธุรกิจหรือบริษัทเกี่ยวกับการขนส่ง

การขนส่ง

(Translation: a business or company
whose job is to transport)

(Translation: transportation)

การต่อรองราคา

การต่อรอง

(Translation: bargain)

(Translation: negotiation)

การติดต่อทางจดหมาย

จดหมาย

(Translation: contacting via letters/
correspondence)

(Translation: letter)

มีเหตุผล

เหตุผล

(Translation: reasonable)

(Translation: logic, reason)

จัดกลุ่ม, แบ่งประเภท

ประเภท

(Translation: categorize)

(Translation: classification)

การอธิบายคร่าวๆ

อธิบาย

(Translation: a short description of
something
that provides general information)

(Translation: explain)

carrier

bargain
correspondence

logical
classify
overview

To illustrate, some students remembered only the first part of the L1 meaning such as
(transportation) instead of

การขนส่ง

ธุรกิจหรือบริษัทเกี่ยวกับการขนส่ง (carrier), การต่อรอง (negotiation) instead

of การต่อรองราคา (bargain). It might be because some of the meanings were about the same as the
meanings given and as time passed, it is common that they forgot or could not really remember
exactly what it meant. It was noticeable that most of them tried to memorize the meanings as
shorter versions which affected their long-term memory to a certain degree. Considering the
meanings they wrote on the delayed post-tests, the shorter meanings given by the students were
similar, but they led to different meanings. Therefore, they did not receive scores for those words.
However, it was worth noting that their answers confirm the understanding of students’ vocabulary
learning strategy as mentioned in 5.3. To elaborate, students’ answers reflected one of their
learning strategies that memorizing short and simple versions facilitate better memorization. It
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might be true for the target words; nevertheless, it might be not always helpful with L1 meanings
since shorter and simpler versions can lead to different meanings.
The third type of mistake was likely due as the result of background knowledge interference. For
instance, some words have similar forms as shown in Table 5.3.
Table 5.3: Examples of students’ background knowledge interference

tropical

Students’ answer
(translated into English)
topic

temp

temple

publish

public

carrier

career

Target words

The examples above show that students were confused between new vocabulary and known
vocabulary, such as temple instead of temp and tropical instead of topic. However, their answers
also reflect phonological loop effects as the two similar sounding words are more difficult to
remember and recall (Baddeley, 2017). In the present study, students confused known words with
the new items which had similar forms and sounds, such as publish-public. Another explanation
might be that they could not remember the meanings of the vocabulary and they guessed the
meanings to complete the blanks.
The last type of mistake found was that some students did not write anything on the paper or wrote
totally incorrect meanings. This is likely because they could not remember the words. Thus, the
findings of the study confirmed that forms of spelling and pronunciation are essential in vocabulary
learning (Nation, 2013).
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5.6 Summary
This chapter presented discussion of the main findings in order to show which findings are in line,
or not in line, with other previous studies. In the final chapter, the conclusions of the study are
presented, along with the implications, the limitations of this study and suggestions for further
research.
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Chapter 6
Conclusions
6.1 Introduction
This chapter provides a brief summary of this study (section 6.2), main findings (section 6.3), the
pedagogical implications (section 6.4), contributions of the study (section 6.5), limitations of the
study (section 6.6), recommendations for future research (section 6.7) and concluding remarks
(section 6.8).

6.2 Summary of the study
This study aimed to investigate the effects of vocabulary lessons plus LMS exercises and
vocabulary lessons plus MutiEx games on vocabulary memorization and retention. The study, thus,
was designed to compare the effects of these two types of practice: LMS exercises and MultiEx
games on short-term and long-term memory. The effects on the memorization or short-term
memory and the retention or long-term memory were examined through the immediate post-tests
and the delayed post-test.
The major theoretical framework underpinning this study was memory (section 2.4) and factors
promoting vocabulary learning (section 2.7). It was mainly adopted to explain why students could
memorize the words. However, other literature concerning Learning Management System (section
2.2), educational games (section 2.3), vocabulary learning (section 2.5) and vocabulary learning
strategies (section 2.6) was also combined to confirm understanding of the data.
The study addressed the following questions:
1. Which type of practice helps students memorize new TOEIC vocabulary better--LMS
exercises or MultiEx games?
2. Which type of practice helps students retain new TOEIC vocabulary better--LMS
exercises or MultiEx games?
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6.3 Main findings
The main purpose of the study was to examine the effects of TOEIC vocabulary lessons plus LMS
exercises and TOEIC vocabulary lessons plus MultiEx games on the short-term vocabulary
memorization and long-term vocabulary retention. The study revealed that vocabulary lessons plus
LMS exercises and vocabulary lessons plus MultiEx games could lead to both vocabulary
memorization and retention. The results addressed the first research question in relation to
memorization. After each lesson, the results of the immediate post-tests show vocabulary learning
of both groups with no statically significant differences between them. However, in examining the
receptive part and productive part of the immediate post-tests, the results showed slightly higher
mean scores of MultiEx game group in the receptive tests and lower means scores of the game
group in the productive tests. The findings indicate that vocabulary lessons plus MultiEx games
could not help students memorize vocabulary any better than vocabulary lessons plus LMS
exercises.
In order to answer the second question regarding retention after two weeks, the results of the
delayed post-test showed similar results to the immediate post-tests. The findings indicated higher
mean scores of the MutliEx game group than the LMS exercise group with no statistically
significant difference between them. However, while the productive immediate post-tests of the
LMS group yielded better results, the MultiEx game group could do better in both receptive and
productive delayed post-test.
The findings are consistent with a growing body of relevant studies suggesting that dual channels
of semantic (meanings) and visual (pictures) encoding are better than single encoding in
facilitating deeper processing of memory (Mayer, 2005), and they can take place at the same time
making the words easier to be recalled (Paivio, 1986, 2014). Furthermore, the frequency of words
encountered in the LMS vocabulary exercises or MultiEx games provided opportunities for
students to practice again and again which allowed words to be repeated. Repetition of words in
games can lead to vocabulary acquisition (Turgut & Irgin, 2009) and the number of times a word
is encountered is very crucial for vocabulary retention (Ruegg & Brown, 2019). Additionally,
students’ positive attitude towards technology, LMS and MultiEx games in this study (Mustafa,
Assiry, Bustari, & Nuryasmin, 2019; Novitasari, Aprianto & Heriyawati, 2018) enabled them to
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learn the lessons anywhere and anytime (Garcia-Cabot, de Marcos, & Garcia-Lopez, 2015; Han &
Shin, 2016), and the simplicity of the tests motivated them to memorize words in short-term
memorization. Moreover, these results further supported that ease of use makes online learning
effective (Park, Nam, & Cha, 2012) as the LMS group gained higher mean scores in the productive
immediate post-tests. However, the results of the present study did not support the enjoyment of
games leading to better short-term memorization. What is more important is students’ intention to
learn and benefit of learning students could obtain (Calvo‐Ferrer, 2017; Iten & Petko, 2016) which
facilitate better memorization or make LMS practice method obtain better results than those of
MultiEx games in the productive part of the immediate post-tests.
Regarding long-term vocabulary retention, the findings supported the positive effects of games.
The feelings of fun and higher frequency of words repeated in MultiEx games may lead to better
vocabulary retention than the LMS exercise group. The results of the present study confirmed that
the higher frequency of exposure provided in MultiEx games (Laufer & Osimo, 1991) and the
feelings of fun turning intake into input (Krashen, 1992) had a greater effect on retention than the
LMS exercise group.

6.4 Pedagogical Implications
The present study provides pedagogical implications for students, teachers, and materials
developers. As shown in the study, the findings revealed that vocabulary lessons plus LMS
exercises or plus MultiEx games were useful for enhancing EFL learners’ vocabulary
memorization and retention. Moreover, the study showed that online self-study lessons on LMS
plus LMS exercises or plus MultiEx games made learning convenient, as students could access it
anywhere and anytime. Additionally, the findings showed that more exposure and higher
frequency of words in games allowed words to be repeated more often than in LMS exercises,
leading to better long-term word retention. Another advantage of games is that they motivated
students and created enjoyment in learning, turning intake into input (Krashen, 1992). Therefore,
the findings of the present study could be useful for material designers as well as teachers who
would like to prepare and design supplementary materials.
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Some suggestions derived from the findings are provided to improve some pedagogical
implications. First, practice of spelling should be incorporated in the vocabulary lessons including
the exercises on LMS or MultiEx games. The problem of being unable to remember meanings of
words accurately is the results of being unable to remember word forms. The results of the present
study showed that seeing words was not enough for students to remember word spellings. Students
might not practice spelling. Consequently, when time passed, they did not remember the meanings
of words because they could not remember the word spelling. The evidence was their answers
showed that they were confused with similar forms, such as topic and tropical, career and carrier.
The more practice, the better retention. Thus, it is essential to provide opportunities to practice
spelling both orally and in writing.
Moreover, words with the same initial letters made it more difficult for students to memorize target
words. The results of the current study showed that some students were confused with words such
as clarify and classify. Therefore, it may be helpful to have them practice spelling words correctly
at the word presentation or writing them at the practice stage which facilitates reinforcement of
words they have learned (Atkinson, & Shiffrin, 1968). Another option is to avoid providing the
same initial letters in the same lessons.
Second, it is essential to add pronunciation to the lessons and exercises. The students’ answers
showed their background knowledge interference and phonological loop effects. To facilitate
better attention, it is vital to have them listen to how words are pronounced which should help
them recognise word forms and remember words better. At the same time, it should minimize the
phonological similarity issues. In this study, they could only see the words and pictures which
aided understanding of meaning. If they could also hear how words are pronounced, it should aid
their memory as two channels of visualization and auditory are promoted at the same time (Paivio,
1986, 2014). Therefore, to facilitate better retention, audio sounds of how words are pronounced
should be added to the vocabulary lessons and exercises.
Third, vocabulary lessons, practice, and feedback should be merged. Using a MultiEx game had
limitations in terms of its features. MultiEx games are still in the developing process; as a result,
many features are still not available. In this study, students were asked to download the lessons on
LMS, then go online to practice through games, and finally download the answer key files on
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LMS. This was not very convenient for them. Online learning can foster autonomous learning
(Garcia-Cabot, de-Marcos, & Garcia-Lopez, 2015; Han & Shin, 2016) if it is easy to use (Park,
Nam, & Cha, 2012). Therefore, in designing a vocabulary lesson, vocabulary, practice and
feedback should be combined in one complete set. Transforming these components of vocabulary
sets into the application can be another option for teachers to facilitate the ease of use and
usefulness.
Fourth, a variety of exercises through LMS or online games should be supplemented. The problem
found in the study may be the boredom of the repetition in vocabulary practice. In this study, only
one type of practice was given. Even though vocabulary lessons plus practice through LMS and
online games are effective, various types of exercises are necessary to motivate them to learn
vocabulary. Based on the researcher’s observation and informal talk with them, after getting used
to the repetitive steps of the first few lessons and practice, most students seemed less interested in
the later lessons. This implied that in order to maintain students’ attention and to motivate them to
learn the language, a variety of practices or exposures are needed to promote retention as the more
a word is encountered, the better the retention (Atkinson and Shiffrin (1968). Various types of
practice may be added in the practice stage in order to allow more word reinforcement and word
encounter.
Another reason is that in terms of vocabulary retention, the results of the study showed a significant
decrease of retention indicating that although these methods facilitate students’ enjoyment and
vocabulary memorization, they are not effective enough to help students retain words in the long
run. Therefore, it is essential that teachers expose students to different types of input and repeat
input in various ways, and it may be better to recycle words from time to time by using other
techniques to draw students’ attention to vocabulary. In other words, various exercises can
reinforce the input in more interesting ways and words need to be repeated from time to time.
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6.5 Contributions of the study
Theoretically, this study makes contributions to online learning, focusing on LMS exercises and
MultiEx games in promoting vocabulary learning. The little study found to date has actually
investigated the effects of LMS exercises and MultiEx games on TOEIC vocabulary memorization
and retention. Unlike previous studies investigating the effectiveness of online, video or digital
games to foster vocabulary learning, the findings of the present study provide a comparison of
results between the two methods of vocabulary practice through LMS exercises and through
MultiEx games. Thus, the results of the study contribute to the research gaps regarding their effects
on vocabulary learning based on memory theory in order to gain understandings of the factors
promoting vocabulary memorization and retention.
The present study supports the roles of semantic and visual encoding involving deeper processing
and fostering the long-term memorization (Paivio, 1986, 2014), the frequency of word exposure
(Laufer & Osimo, 1991), and the benefits of technology on language learning focusing on LMS
and MultiEx games. The findings of the present study show that TOEIC vocabulary lessons plus
LMS exercises and TOEIC vocabulary lessons plus MultiEx games could foster vocabulary
memorization and retention.
The factors leading to memorization are a result of the positive attitudes towards technology use
in vocabulary lessons, which were uploaded on LMS and practiced through LMS exercises and
MultiEx games which were available online. This study confirmed that motivation from fun and
excitement is associated with learning. Accordingly, this finding is consistent with those of
Novitasari, Aprianto & Heriyawati (2018) and Mustafa, Assiry, Bustari, & Nuryasmin (2019) who
found that technology makes university students more motivated. However, the feelings of fun in
games could not facilitate significantly better memorization than the group practicing through
LMS exercises. Thus, the results of the current study are in accord with recent studies of Calvo‐
Ferrer (2017) and Iten & Petko (2016) who found that the students’ awareness of learning benefits
plays a more important role than the feelings of fun.
Comparing the effectiveness of these two types of practice in terms of vocabulary retention,
vocabulary lessons plus MultiEx games could slightly lead to better retention. MultiEx games
provided higher frequency of exposure than the first method of LMS exercises. The results of the
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present study confirmed that the higher frequency of exposure provided in MultiEx games (Laufer
& Osimo, 1991) and two types of semantic and visual encoding involved deeper processing and
fostered long-term memorization (Paivio, 1986, 2014). Additionally, the feelings of fun in games,
turning intake into input (Krashen, 1992) had a greater effect on retention than the LMS exercise
group.

6.6 Limitations
Some limitations need to be considered. Firstly, the results of the present study may not be
applicable to students in other contexts. This study was based on quantitative data with a small
number of low proficiency participants; thus, they represent only a specific context, which cannot
then be generalised to typify the whole group of Thai university students or EFL students.
Second, functions of words in each lesson should be more balanced. The productive tests have
limitations in terms of words in each lesson. When writing the multiple-choice test, it was difficult
to write good distractors to avoid test wiseness strategies being employed. To elaborate, some
lessons had only one verb or a few adjectives in the lessons which made it difficult when writing
multiple choice tests as the distractors given might not be good enough to distinguish if students
really know the meanings or if students just use their background knowledge of part of speech to
choose the correct words to complete the texts.
Third, students in the present study were low-proficiency students. The exercises of choosing the
right words fitting the contexts might be too difficult for them. According to Nation (2013), to
understand the context or guess the meaning of the words, students should know 95-98% in order
to guess the right meaning of the words. Even though the exercises were not designed for the
purpose of guessing the meanings out of the contexts, not knowing many words in contexts or
sentences might discourage them because they might have difficulty checking other words in the
context given. As suggested by Derakhshan & Khatir (2015), students’ proficiency level should
be taken into consideration when designing games. Games should also equip students with lower
language ability to be able to create effective games (Yip & Kwan, 2006). If games are too
complicated, it might demotivate them.
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6.7 Recommendations for further studies
The findings of this study provide the following insights for future research. To take this research
a step further, five recommendations were provided.
1. The research did not include word spelling and pronunciation that may help students remember
and retain vocabulary better. Further study may include word spelling and pronunciation in the
learning process to investigate whether word spelling and pronunciation could provide better
vocabulary memorization and retention.
2. In this study, the delayed post-test was given to the students fourteen days after learning without
word recycling. In further study, the interval between the immediate post-tests and the delayed
post-tests may be longer than two weeks in order to clearly see the proportion of words that can
be retained. The further study may also include word recycling and investigate whether the
recycled words are retained.
3. This study did not incorporate other ways to collect data. Moreover, it did not allow the teachers
or researcher to gain in-depth data. Further study may adopt the qualitative method including a
questionnaire, an interview or a focus group in order to investigate their perceptions of MultiEx
games and LMS exercises and gain an insight of factors leading to retention or the learning
strategies students employ to learn vocabulary.
4. In this current study, the vocabulary lessons were designed for self-study so teachers were
unable to observe student’s vocabulary learning behaviours. Further study may include a selfcheck to allow the teachers or researcher to explore their vocabulary learning strategies. The other
way is to have students learn the vocabulary lessons in class to observe their learning behaviours.
5. Future research may replicate this research, using a bigger group of students, or students with
different levels of proficiency. The results of the future study can be used to confirm if the results
in the present study differ.
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6. Future research may conduct a comparative study of low proficiency students and high
proficiency students to investigate if vocabulary lessons plus LMS and vocabulary lessons plus
MultiEx games could lead to similar results of memorization and retention.
7. Future research may employ different set of contextual sentences in the immediate post-test and
the delayed post-test. In the present study, the same set of contextual sentences were distributed in
the immediate post-test and the delayed post-test which may affect the findings of the study.
Therefore, to avoid this issue of memorising the answers from the test, the new set of contextual
sentences may be applied.
8. Future research may adopt an experimental research design in which the intervention is given
to only the experimental groups in order to clearly see which method of practices could facilitate
better memorization and retention. In this study, the intervention was given to every group.
Therefore, it is possible to state that the results show no statistical significance among the methods
of practices.

6.8 Concluding remarks
Technology helps facilitate self-directed learning. It can promote vocabulary learning as it allows
students to learn anywhere and anytime. Both vocabulary lessons with practice through LMS
exercises and online MultiEx games could foster vocabulary memorization and retention. The
excitement of learning through technology can motivate and keep students’ attention. However, a
variety of practice and retrieval from time to time are essential for vocabulary acquisition.
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Appendix A: Information sheet for students

Participant Information Sheet
Research Title: Effects of TOEIC vocabulary lessons plus LMS exercises and TOEIC
vocabulary lessons plus MultiEx games on the short-term vocabulary memorization and longterm vocabulary retention of Thai tertiary students
Invitation
I would like to invite you to take part in this research project. The major purpose of the
study was to investigate if practice through LMS and the MultiEx games could promote vocabulary
memorization (short term) and retention (long term). Your participation is entirely voluntary and
is appreciated as the primary data source of this research project.
Research procedure
In this study, you will be asked to self-study vocabulary lessons and do the vocabulary
exercises either on MultiEx games or LMS depending on which groups you have been assigned.
You will be asked to self-study one lesson per day and then take the immediate post-test. After
you finish all the ten lessons, you will be asked to take a delayed-post-test 14 days later. I can
assure that your identity will not be shown in public. Pseudonym will be used and shown in
research chapters.
Participants’ right
Please note that your participation is voluntary. You are free to withdraw from the research
participation at any time if you would like to. To show that you agree to take part in this research
project, you will be asked to sign a consent form enclosed with.
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Researcher’s contact information
You can contact the researcher for questions and further details of this research at
Woralak.b@phuket.psu.ac.th.
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Appendix B: Consent form

Participation Consent Form
Researcher’s statement
I hereby confirm that the participant was given an opportunity to ask questions about the research
project, and all the questions asked by the participant have been answered correctly and to the best
of my ability.

Miss Woralak Bancha

………………………..........

Researcher’s name

……………………

Signature

Date

Consent given by participant
By signing this form, I confirm that I have read the information sheet enclosed with this form and
I agree to take part in this research project.

……………………………
Participant’s name

………………………..........
Signature

……………………
Date
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Appendix C: Pre-Test

complication

Name _________________ Id ___________

comply
comprehension

Section _________

consent
container

absorb
accumulate
accuracy
activate
actively
allocate
approximate
aspect
assembly
athletic
authority
availability
bargain
bound
calculation
candidate
carrier
chronic
circulate
circulation
clarify
classify
closure
compact
compensate

contradict
contradiction
contrary
coordinate
correction
correctly
correspondence
deadline
defect
definite
dependence
duration
dynamic
economically
erase
flexibility
formally
formulation
generalization
identification
indicator
indirect
individually
induction
influential
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integral

prominent

interrupt

publish

logical

puzzle

irrelevant

realistic

likewise

reinforce

machinery

reliability

manual

replacement

meaningful

reproduce

memorize

revolutionary

merge

seminar

mineral

separately

minimize

shortly

modification

similarity

monument

simplify

neat

specialty

necessity

specification

obtain

stimulus

occupation

subtract

occurrence

tempt

orientation

terminal

overview

transaction

parcel

translation

partial

transmission

physician

transmit

plausible

tremendous

precede

tropical

prediction

unemployed

preliminary

usage

productive

utility

projection

valid
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Appendix D: Delayed Post-Test
Name _____________ Id ___________
scores ___200

comply
comprehension
consent
contradict

Part I: Receptive Part (200 points)

contradiction
contrary

absorb
accumulate
accuracy
activate
actively
allocate
approximate
aspect
assembly
athletic
authority
availability
bargain
bound
carrier
chronic
circulate
circulation
clarify
classify
closure
compact
compensate
complication

coordinate
correction
correspondence
defect
definite
dependence
duration
dynamic
economically
flexibility
formulation
generalization
identification
indicator
indirect
individually
induction
influential
integral
logical
irrelevant
likewise
machinery
meaningful
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merge

simplify

minimize

specialty

modification

specification

monument

stimulus

neat

subtract

necessity

tempt

obtain

terminal

occurrence

transaction

overview

transmission

parcel

transmit

partial

tremendous

physician

tropical

plausible

unemployed

precede

usage

prediction

utility

preliminary

valid

productive
projection
prominent
publish
realistic
reinforce
reliability
replacement
reproduce
revolutionary
seminar
separately
shortly
similarity
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Part II: Productive part (100 points)
Directions: Please choose the correct answers.
Q1 : He's been ____________ for over a year. He still looks for a job.
A: influential

B: published

C: realistic

D: unemployed

Q2: The airline regularly offers last-minute bookings at_________ prices.
A: bargain

B: carrier

C: flexibility

D: identification

Q3: He is regarded as one of the most _________ film directors.
A: influential

B: meaningful

C: realistic

D: unemployed

Q4: Having the opportunity to work makes his life more _________.
A: influential

B: meaningful

C: realistic

D: unemployed

Q5: You need to be ________ about the amount of work you can do in a day.
A: influential

B: meaningful

C: realistic

D: unemployed

C: flexibility

D: identification

C: flexibility

D: identification

Q6: Emirates is a famous international _________.
A: bargain

B: carrier

Q7: The schedule doesn't allow much ________.
A: bargain

B: carrier

Q8: Bring some form of ___________, preferably a passport.
A: bargain

B: carrier

C: flexibility

D: identification

Q9: There are companies that ___________ English books.
A: influential

B: published

C: realistic

D: unemployed
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Q10: I attend every ______ whenever I can.
A: bargain

B: carrier

C: identification

D: seminar

Q11: New customers must call an automated line to ____________ their card.
A: activate

B: accumulate

C: accuracy

D: allocate

Q12: She now has _____________ over the people work for her.
A: accuracy

B: assembly

C: availability

D: authority

Q13: You are ______________ to pass the exam. You have worked so hard.
A: accumulate

B: activate

C: allocate

D: bound

Q14: He has an _________________ shape because he exercises every day.
A: accumulate

B: activate

C: allocate

D: athletic

Q15: I will check for the ___________ of cheap flights.
A: accuracy

B: aspect

C: availability

D: assembly

Q16: She felt she had looked at the problem from every _____________.
A: accuracy

B: aspect

C: assembly

D: availability

Q17: A large sum of money has been _________ for buying new books for the library.
A: accumulated

B: activated

C: allocated

D: bound

Q18: If you don't organize the group properly, the police will say it's an illegal ________ .
A: accuracy

D: aspect

B: assembly

C: availability

Q19 We’ve _________________ a lot of junk over the years.
A: accumulated

B: activated

C: allocated

D: bound
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Q20 He challenged the ___________ of the research results.
A: accuracy

B: aspect

C: assembly

D: availability

Q21: He suffers from _____________ asthma.
A: chronic

B: circulate

C: classify

D: compact

Q22: She bought a very ______________ camera. It is really small!
A: chronic

B: circulate

C: classify

D: compact

Q23: The lotion is easily _____________ into the skin.
A: absorbed

B: classified

C: closure

D: complication

Q24: Could you ______ the first point please? I don't understand it completely.
A: circulate

B: clarify

C: classify

D: compensate

Q25: Parents fight hard against the _____________ of the school.
A: absorb

B: circulation

C: closure

D: complication

Q26: The bad weather makes a more _____________ to our journey.
A: absorb

B: circulation

C: closure

D: complication

Q27: Imports are now _______________ by countries of origins.
A: circulated

B: clarified

C: classified

D: compensated

Q28: Nothing can _____________ for the death of her son.
A: circulate

B: clarify

C: classify

D: compensate

Q29: Ceiling fans ____________warm air around the room.
A: circulate

B: classify

C: clarify

D: compensate
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Q30: The newspaper has a daily _________________ of 55,000.
A: circulation

B: closure

C: compensation

D: complication

Q31: We should not focus too much on ____________ information.
A: irrelevant

B: likewise

C: logical

D: minimize

Q32: I listen to their information and make ___________ decisions.
A: actively

B: irrelevant

C: logical

D: minimize

Q33: Nanny put on shoes and told the girls to do ____________.
A: actively

B: irrelevant

C: likewise

D: minimize

Q34: The ______________ helps save time on farming.
A: comprehension

B: machinery

C: modification

D: minimize

Q35: The school ____________ encourages students to do their best.
A: actively

B: likewise

C: merge

D: minimize

Q36: Those two banks are set to _____________ form a new bank next year.
A: manual

B: merge

C: minimize

D: modification

Q37 : The city is working on plans to _________ traffic problems.
A: actively

B: merge

C: minimize

D: modification

Q38: It might be necessary to make a slight ______________ to the design.
A: actively

B: comprehension

C: machinery

D: modification

Q39: Companies must ___________ with the new laws.
A: actively

B: comply

C: minimize

D: merge
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Q40: They don’t lack __________________ of what I’m asking them to do.
A: actively

B: comprehension

C: modification

D: machinery

Q41: Ask the _____________ if you want to know more about his illness.
A: occurrence

B: necessity

C: parcel

D: physician

Q42: It is just a _______________________ solution to traffic jam in Phuket.
C: monument

B: neat

C: necessity

D: partial

Q43: In Phuket, the _____________ of two heroines stands in the square of the road.
A: monument

B: necessity

C: occurrence

D: physician

Q44: The only _______________ explanation is that he forgot the meeting.
A: neat

B: necessity

C: plausible

D: partial

Q45: Everything in the house was _____________ and tidy.
A: neat

B: overview

C: partial

D: plausible

Q46: Many teachers are now questioning the _______________ of the formal exams.
A: necessity

B: occurrence

C: parcel

D: physician

Q47: It is hard to __________________ some good advice from strangers.
A: necessity

B: obtain

C: occurrence

D: parcel

Q48: The competition of fishing is a regular _______________ in this city.
A: necessity

B: occurrence

C: overview

D: parcel

Q49: The report provides a/an ________________ of the recent policy changes.
A: necessity

B: occurrence

C: overview

D: parcel
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Q50 : The ______________ was wrapped in plain brown paper.
A: necessity

B: occurrence

C: overview

D: parcel

Q51: We kept up the _____________ for many years. Now, we just contact on Skype.
A: correspondence

B: duration

C: dependence

D: formulation

Q52: There are many____________ in our education system.
A: corrections

B: defects

C: formulations

D: parcels

Q53: I’ve made a few _______________ to your report.
A: corrections

B: defects

C: formulations

D: parcels

Q54: She is responsible for the _____________ of new marketing strategies.
A: correspondence

B: dependence

C: duration

D: formulation

Q55: It’s impossible for me to give you a/an ____________ answer.
A: coordinate

B: definite

C: dynamic

D: economically

Q56: We need someone to _____________ the whole project.
A: coordinate

B: definite

C: dynamic

D: economically

Q57: He should learn that __________ on others is common.
A: correspondence

B: dependence

C: duration

D: formulation

Q58: The course is of three years’_____________.
A: correspondence

B: dependence

C: duration

D: formulation

Q59: We are looking for ___________ young people to help with our project.
A: coordinate

B: definite

C: dynamic

D: economically

131

Q60: The country has been improving _________________ and politically.
A: definite

B: coordinate

C: dynamic

D: economically

Q61: The first session will be _____________ by a brief introduction.
A: contradict

B: contrary

C: preceded

D: prominent

Q62: No one believed her________ that the world would end on 12th November.
A: consent

B: contradiction

C: prediction

D: projection

Q63: The company failed to achieve the sales ___________ last year.
A: prediction

B: preliminary

C: productive

D: projection

Q64: Before you can see the results, you can read a _______________ report.
A: contrary

B: preceded

C: preliminary

D: prominent

Q65: My time spent in the library was very _____________.
A: precede

B: preliminary

C: productive

D: prominent

Q66: She was _________ in the fashion industry.
A: preceded

B: preliminary

C: productive

D: prominent

Q67: _________ to expectations, the weather was great.
A: contradicted

B: contrary

C: preceded

D: prominent

Q68: She gave her _________ to the sales of her painting.
A: consent

B: contradiction

C: prediction

D: preliminary

Q69: There is a __________ between the government’s ideas and its policy.
A: consent

B: contradiction

C: prediction

D: preliminary
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Q70: My father doesn’t like to be ______________.
A: preceded

B: contradicted

C: predicted

D: preliminary

Q71: The children will first sing ____________ and then as a group.
A: indicator

B: indirect

C: individually

D: integral

Q72: Your ticket is __________ for three months.
A: integral

B: reinforce

C: reliability

D: valid

Q73: You can’t make __________ about what men and women are like.
A: indicator

B: induction

C: generalization

D: reliability

Q74: The ___________ cost will be $600. I can’t remember the exact price.
A: approximate

B: indirect

C: integral

D: valid

Q75: These waves are an __________ of weather changes.
A: generalization

B: induction

C: indicator

D: reliability

Q76: The ______________ of new managers will take place in the main hall.
A: generalization e

B: induction

C: indicator

D: reliability

Q77: Losing weight is an _________ result of smoking cigarettes.
A: approximate

B: indirect

C: integral

D: valid

Q78: The ___________ of these results has been questioned.
A: approximate

B: induction

C: indicator

D: reliability

Q79: He’s an _________ part of the team. We can't do it without him.
A: integral

B: reinforce

C: reliability

D: valid
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Q80: Success in the talks will _____________ his reputation.
A: reinforce

B: individually

C: valid

D: indirect

Q81: The car was built exactly to his _______.
A: replacement

B: similarity

C: specification

D: stimulus

Q82: I'm just a temporary ____________ for the receptionist.
A: replacement

B: similarity

C: specification

D: stimulus

Q83: We will ________ be arriving at the train station.
A: separately

B: shortly

C: simplify

D: revolutionary

C: specification

D: stimulus

Q84: His ___________ is European history.
A: specialty

B: similarity

Q85: There is a ____________ in these two singers.
A: specialty

B: similarity

C: specification

D: stimulus

Q86: This material can be __________ without payment.
A: reproduced

B: revolutionary

C: specialty

D: separately

Q87: The effects of technological development are _____________.
A: reproduced

B: revolutionary

C: simplified

D: separately

Q88: Husband and wife are asked _____________. They were in different room.
A: separately

B: shortly

C: simplify

D: revolutionary

Q89: The discovery of oil acted as a __________ to industrial development.
A: replacement

B: similarity

C: specification

D: stimulus
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Q90: We have done everything we can to __________ the procedure.
A: separately

B: shortly

C: simplify

D: revolutionary

Q91: Nothing would _____________ me to live here.
A: subtract

B: tempt

C: transmit

D: usage

Q92: If you ____________ 6 from 9, you get 3.
A: subtract

B: tempt

C: transmit

D: usage

Q93: His broadcasts were _______________ late at night.
A: subtracted

B: tempted

C: transmitted

D: usage

Q94: They were making a ____________ amount of noise last night.
A: transmitted

B: tremendous C: terminal

D: tropical

Q95: The hospital cares for people with __________ illnesses.
A: transmitted

B: tremendous C: terminal

D: tropical

Q96 : The company allows users to make online ______.
A: transactions

B: transmission

C: usage

D: utility

Q97 : Please put a copy of a ________ bill of electricity in my mailbox.
A: transactions

B: transmission

C: usage

D: utility

Q98 : Radio stations are planning a live ________ from midnight.
A: transactions

B: transmission

C: usage

D: utility

Q99: You can find a lot of _________ fruits at the market.
A: terminal

B: tremendous

C: tropical

D: transmit
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Q100: Gas __________ fell by almost 14 percent.
A: transactions

B: terminal

C: usage

D: tremendous
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Appendix E: Example of Vocabulary lesson 1 uploaded on LMS
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Appendix F: Memo of English teacher examining the test contents
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Appendix G: Memo of English teacher accepting to examine the test contents
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Appendix H: Example of test content validity of Test 1 by the first experienced teachers
of English
Content validity check form
The objective: to test if students know parts of speech, meanings and use. Each test contains two
parts (part one of parts of speech and meanings and part two of use in contexts).
Directions: Please see the test above and tick on the column that is right to your opinions.
Test 1
Item

1
2
3
4
5
6
7
8
9

Test
Part I: Parts
of speech and
Meanings
Part of speech
Part of speech
Part of speech
Part of speech
Part of speech
Part of speech
Part of speech
Part of speech
Part of speech
Part of speech
Meaning
Meaning
Meaning
Meaning
Meaning
Meaning
Meaning
Meaning
Meaning
Meaning
Part II: Use
Q1
Q2
Q3
Q4
Q5
Q6
Q7
Q8
Q9

10

Q10

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

Yes

Your opinion
Not certain





























 (There was only one verb. Students did not need to
understand the meanings if they knew that verb was
needed there.)


No
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Appendix I: IOC value of the immediate post-test 1-10
IOC of Immediate post-test 1
Item

Teacher 1

Teacher 2

Teacher 3

IOC

1

1

1

1

1.00

2

1

1

1

1.00

3

1

1

1

1.00

4

1

1

1

1.00

5

1

1

1

1.00

6

1

1

1

1.00

7

1

1

1

1.00

8

1

1

1

1.00

9

1

1

1

1.00

10

1

1

1

1.00

11

1

1

1

1.00

12

1

1

1

1.00

13

1

1

1

1.00

14

1

1

1

1.00

15

1

1

1

1.00

16

1

1

1

1.00

17

1

1

1

1.00

18

1

1

1

1.00

19

1

1

1

1.00

20

1

1

1

1.00

21

1

1

0

0.67

22

1

1

1

1.00

23

1

1

1

1.00

24

1

1

1

1.00

25

1

1

1

1.00

26

1

1

1

1.00

27

1

1

1

1.00

28

1

1

1

1.00

29

0

1

1

0.67

30

1

1

1

1.00
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IOC of Immediate post-test 2
Item

Teacher 1

Teacher 2

Teacher 3

IOC

1

1

1

1

1.00

2

1

1

1

1.00

3

1

1

1

1.00

4

1

1

1

1.00

5

1

1

1

1.00

6

1

1

1

1.00

7

1

1

1

1.00

8

1

1

1

1.00

9

1

1

1

1.00

10

1

1

1

1.00

11

1

1

1

1.00

12

1

1

1

1.00

13

1

1

1

1.00

14

1

1

1

1.00

15

1

1

1

1.00

16

1

1

1

1.00

17

1

1

1

1.00

18

1

1

1

1.00

19

1

1

1

1.00

20

1

1

1

1.00

21

1

1

1

1.00

22

1

1

1

1.00

23

1

1

1

1.00

24

1

0

1

0.67

25

1

1

1

1.00

26

1

1

1

1.00

27

1

1

1

1.00

28

1

1

1

1.00

29

0

1

1

0.67

30

1

1

1

1.00
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IOC of Immediate post-test 3
Item

Teacher 1

Teacher 2

Teacher 3

IOC

1

1

1

1

1.00

2

1

1

1

1.00

3

1

1

1

1.00

4

1

1

1

1.00

5

1

1

1

1.00

6

1

1

1

1.00

7

1

1

1

1.00

8

1

1

1

1.00

9

1

1

1

1.00

10

1

1

1

1.00

11

1

1

1

1.00

12

1

1

1

1.00

13

1

1

1

1.00

14

1

1

1

1.00

15

1

1

1

1.00

16

1

1

1

1.00

17

1

1

1

1.00

18

1

1

1

1.00

19

1

1

1

1.00

20

1

1

1

1.00

21

1

1

1

1.00

22

1

1

1

1.00

23

1

1

1

1.00

24

1

1

1

1.00

25

1

0

1

0.67

26

1

0

1

0.67

27

1

1

1

1.00

28

1

1

1

1.00

29

1

1

1

1.00

30

1

1

1

1.00
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IOC of Immediate post-test 4
Item

Teacher 1

Teacher 2

Teacher 3

IOC

1

1

1

1

1.00

2

1

1

1

1.00

3

1

1

1

1.00

4

1

1

1

1.00

5

1

1

1

1.00

6

1

1

1

1.00

7

1

1

1

1.00

8

1

1

1

1.00

9

1

1

1

1.00

10

1

1

1

1.00

11

1

1

1

1.00

12

1

1

1

1.00

13

1

1

1

1.00

14

1

1

1

1.00

15

1

1

1

1.00

16

1

1

1

1.00

17

1

1

1

1.00

18

1

1

1

1.00

19

1

1

1

1.00

20

1

1

1

1.00

21

1

1

1

1.00

22

1

1

1

1.00

23

1

1

1

1.00

24

0

1

1

0.67

25

1

1

1

1.00

26

1

1

0

0.67

27

1

1

1

1.00

28

1

1

1

1.00

29

1

1

1

1.00

30

0

1

1

0.67
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IOC of Immediate post-test 5
Item

Teacher 1

Teacher 2

Teacher 3

IOC

1

1

1

1

1.00

2

1

1

1

1.00

3

1

1

1

1.00

4

1

1

1

1.00

5

1

1

1

1.00

6

1

1

1

1.00

7

1

1

1

1.00

8

1

1

1

1.00

9

1

1

1

1.00

10

1

1

1

1.00

11

1

1

1

1.00

12

1

1

1

1.00

13

1

1

1

1.00

14

1

1

1

1.00

15

1

1

1

1.00

16

1

1

1

1.00

17

1

1

1

1.00

18

1

1

1

1.00

19

1

1

1

1.00

20

1

1

1

1.00

21

1

1

1

1.00

22

1

0

1

0.67

23

1

1

1

1.00

24

1

1

1

1.00

25

1

0

1

0.67

26

1

0

1

0.67

27

1

1

1

1.00

28

1

0

1

0.67

29

1

1

1

1.00

30

1

0

1

0.67
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IOC of Immediate post-test 6
Item

Teacher 1

Teacher 2

Teacher 3

IOC

1

1

1

1

1

2

1

1

1

1

3

1

1

1

1

4

1

1

1

1

5

1

1

1

1

6

1

1

1

1

7

1

1

1

1

8

1

1

1

1

9

1

1

1

1

10

1

1

1

1

11

-1

1

1

0.33

12

0

1

1

0.67

13

0

1

1

0.67

14

1

1

1

1

15

1

1

1

1

16

1

1

1

1

17

1

1

1

1

18

1

1

1

1

19

1

1

1

1

20

1

1

1

1

21

1

1

1

1

22

1

1

1

1

23

1

1

1

1

24

1

1

1

1

25

1

0

1

0.67

26

1

0

1

0.67

27

1

1

1

1

28

1

1

1

1

29

1

0

1

0.67

30

0

1

1

0.67
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IOC of Immediate post-test 7
Item

Teacher 1

Teacher 2

Teacher 3

IOC

1

1

1

1

1.00

2

1

1

1

1.00

3

1

1

1

1.00

4

1

1

1

1.00

5

1

1

1

1.00

6

1

1

1

1.00

7

1

1

1

1.00

8

1

1

1

1.00

9

1

1

1

1.00

10

1

1

1

1.00

11

1

1

1

1.00

12

1

1

1

1.00

13

1

1

1

1.00

14

1

1

1

1.00

15

1

1

1

1.00

16

1

1

1

1.00

17

1

1

1

1.00

18

1

1

1

1.00

19

1

1

1

1.00

20

1

1

1

1.00

21

1

0

1

0.67

22

1

1

1

1.00

23

1

1

1

1.00

24

1

1

1

1.00

25

1

1

1

1.00

26

1

0

1

0.67

27

1

1

1

1.00

28

1

1

1

1.00

29

1

1

1

1.00

30

1

0

1

0.67
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IOC of Immediate post-test 8
Item

Teacher 1

Teacher 2

Teacher 3

IOC

1

1

1

1

1

2

1

1

1

1

3

1

1

1

1

4

1

1

1

1

5

1

1

1

1

6

1

1

1

1

7

1

1

1

1

8

1

1

1

1

9

1

1

1

1

10

1

1

1

1

11

1

1

1

1

12

1

1

1

1

13

1

1

1

1

14

1

1

1

1

15

1

1

1

1

16

1

1

1

1

17

1

1

1

1

18

1

1

1

1

19

1

1

1

1

20

1

1

1

1

21

1

1

1

1

22

1

1

1

1

23

1

1

1

1

24

1

1

1

1

25

1

1

1

1

26

1

1

1

1

27

1

1

1

1

28

1

1

1

1

29

1

1

1

1

30

1

1

1

1
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IOC of Immediate post-test 9
Item

Teacher 1

Teacher 2

Teacher 3

IOC

1

1

1

1

1

2

1

1

1

1

3

1

1

1

1

4

1

1

1

1

5

1

1

1

1

6

1

1

1

1

7

1

1

1

1

8

1

1

1

1

9

1

1

1

1

10

1

1

1

1

11

1

1

1

1

12

1

1

1

1

13

1

1

1

1

14

1

1

1

1

15

1

1

1

1

16

1

1

1

1

17

1

1

1

1

18

0

1

1

0.67

19

1

1

1

1

20

1

1

1

1

21

1

1

1

1

22

1

1

1

1

23

1

1

1

1

24

1

1

0

0.67

25

1

1

1

1

26

1

1

1

1

27

1

1

1

1

28

1

1

1

1

29

1

1

1

1

30

1

1

1

1
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IOC of Immediate post-test 10
Item
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

Teacher 1

Teacher 2

Teacher 3

IOC

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

-1

1

1

0.33

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1
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Appendix J: Example of vocabulary exercise on LMS
Vocabulary Set 1
Directions: Please choose the correct answers.
Q1 : He's been ____________ for over a year.
A: unemployed

B: influential

C: published

D: realistic

Q2

Q2: The airline regularly offers last-minute bookings at_________ prices.
A: bargain

B: carrier

C: flexibility

D: identification

Q3: He is regarded as one of the most _________ film directors.
A: influential

B: meaningful

C: realistic

D: unemployed

Q4: Having the opportunity to work makes his life more _________.
A: influential

B: meaningful

C: realistic

D: unemployed

Q5: You need to be ________ about the amount of work you can do in a day.
A: influential

B: meaningful

C: realistic

D: unemployed

C: flexibility

D: identification

C: flexibility

D: identification

Q6: Emirates is a famous international _________.
A: bargain

B: carrier

Q7: The schedule doesn't allow much ________.
A: bargain

B: carrier

Q8: Bring some form of ___________, preferably a passport.
A: bargain

B: carrier

C: flexibility

D: identification

Q9: There are companies that ___________ English books.
A: influential

B: published

C: realistic

D: unemployed

C: identification

D: seminar

Q10: I attend every ______ whenever I can.
A: bargain

B: carrier
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Appendix K: Example of practice through LMS platform
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Appendix L: Example of Immediate Vocabulary Post-Test Set 1

Immediate Vocabulary Post-Test 1
Directions: Please fill out the blanks with correct parts of speech and Thai meanings.
Vocabulary

Part
of
speech

Meanings

bargain
carrier
flexibility
identification
influential

Vocabulary

Part
of
speech

Meanings

realistic
seminar
unemployed
meaningful
publish

Directions: Please choose the correct answers.
Q1 : He’s been ____________ for over a year. He still looks for a job.
A: unemployed

B: influential

C: published

D: realistic

Q2 : The airline regularly offers last-minute bookings at_________ prices.
A: bargain

B: carrier

C: flexibility

D: identification

Q3: He is regarded as one of the most _________ film directors.
A: influential

B: meaningful

C: realistic

D: unemployed

Q4: Having the opportunity to work makes his life more _________.
A: influential

B: meaningful

C: realistic

D: unemployed

Q5: You need to be ________ about the amount of work you can do in a day.
A: influential

B: meaningful

C: realistic

D: unemployed

C: flexibility

D: identification

C: flexibility

D: identification

Q6: Emirates is a famous international _________.
A: bargain

B: carrier

Q7: The schedule doesn't allow much ________.
A: bargain

B: carrier

Q8: Bring some forms of ___________, preferably a passport.
A: bargain

B: carrier

C: flexibility

D: identification

Q9: There are companies that ___________ English books.
A: influential

B: published

C: realistic

D: unemployed

C: identification

D: seminar

Q10: I attend every ______ whenever I can.
A: bargain

B: carrier
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Appendix M: The International Phonetic Alphabet (revised to 2015)

Source:
https://www.internationalphoneticassociation.org/sites/default/files/IPA_Kiel_2015.pdf
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Appendix N: The International Phonetic Alphabet (Thai)
1. Thai Consonants
1.1 Initials
In each cell below, the first line indicates the International Phonetic Alphabet (IPA), and the
second indicates Thai alphabets in the initial position (several letters appearing in the same
box have identical pronunciation).
Table 1 Thai consonants (initials)

*At the end of a syllable บ/b/ and ด/d/are devoiced, becoming pronounced as /p/ and /t/
respectively.
*ฃ/kh/ and ค/kh/ are no longer used. Thus, modern Thai is said to have 42 consonants.
*Initial อ is silent and is therefore considered as glottal plosive.
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1.2 Finals
Table 2 Thai consonants (finals)

*The glottal plosive appears at the end when no final consonant follows a short vowel.

2. Thai Vowels
2.1 Monophthongs
Table 3 Thai monophthongs

Source : http://en.wikipedia.org/wiki/Thai_language
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Table 4 Long-short pairs with instances

2.2 Diphthongs
Table 5 Thai diphthongs
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2.3 Triphthongs
Table 6 Thai triphthongs

2.4 Extra Vowels
Table 7 Thai extra vowels

162

3. Tones
Table 8 Thai tones

Source: https://shodhganga.inflibnet.ac.in/bitstream/10603/246296/15/15_appendix.pdf

