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Abstract. Although technology has been integrated into vocabulary
instruction, to date, few studies have compared whether learning
management system (LMS) vocabulary exercises or vocabulary online
games facilitate better vocabulary acquisition. The purpose of this study
was to investigate whether the Test of English for International
Communication (TOEIC) vocabulary lessons plus LMS exercises and
TOEIC vocabulary lessons plus MultiEx games (online games) foster
short-term vocabulary memorization and long-term vocabulary
retention, as well as which performed better. Participants were 72 first-
year students at a university in southern Thailand. They were divided
into two experimental groups, one given LMS exercises and the other
MultiEx games. A word list was taken from the TOEIC word list and a
pre-test was used to determine how many words students knew. The
unknown words were used in the design of the vocabulary lessons. Ten
lessons were provided for the students. Immediately after each lesson, a
post-test was conducted to measure their vocabulary recognition. Two
weeks after the final lesson, a delayed post-test was conducted to
determine how many of the new words had been retained. The main
finding was that both vocabulary memorization and retention were
enhanced through the use of LMS exercises and the use of MultiEx
games. The results showed a higher mean score for the MultiEx game
group in both the immediate post-tests and the delayed post-test.
Although the differences between the two groups were not statistically
significant, the findings suggest integrating technology enhances
vocabulary learning outcomes.
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1. Introduction

Vocabulary, as a foundation and a key element of language acquisition, has been
the focus of a great deal of English as a foreign language (EFL) research.
Inadequate vocabulary knowledge can cause learning difficulties and poor
English proficiency (Ocampo & McNeill, 2019). Despite the awareness of its
crucial role, many Thai university students have low levels of vocabulary
knowledge, and vocabulary instruction has received little attention compared to
other macro skills (Bancha, 2019). Several methods have been employed for
improving vocabulary acquisition; however, autonomous learning through
mediation by technology such as computer-assisted language learning (CALL) is
supported by many scholars (Boulton & Cobb, 2017; Cakmak et al., 2021; Lin,
2015).

CALL is widely accepted in modern classrooms and is increasingly used in
many educational institutions worldwide. CALL is defined as “any process in
which a learner uses a computer and, as a result, improves his or her language”
(Beatty, 2013, p. 7). Budgets have been allocated for CALL development and
teacher training programmes have been conducted. Consequently, CALL has
developed rapidly and in a variety of forms, meeting the demands of users in
different circumstances and limitations (Beatty, 2013; Derakhshan et al., 2015).

One such form is the learning management system (LMS), which is “software
used to plan, implement and evaluate a specific learning process” (Almrashdeh
et al., 2011, p. 30). An LMS has been employed in a university in southern
Thailand where this study was conducted. These systems provide many
educational benefits to both teachers and students as shown in several studies
(Han & Shin, 2016; Kumar et al., 2011). The university encourages its lecturers to
utilize the LMS, which is accessible to all staff and students using university
accounts.

Even though the LMS meets the demands of teaching and learning activities in
general, there are some limitations on its use in language lessons on which this
present study focuses. As a result, some teachers incorporate other CALL in
their courses, such as teacher tool software packages provided with commercial
books. Other teachers use other online software available on the market to
facilitate students’ language learning. Technologies that appeal to learners can
enhance language learning (Nayan & Krishnasamy 2015; Silstiptir, 2017). This
study therefore investigated a new technology designed for language teaching
and learning: the MultiEx game.

The MultiEx game is a journey game in which players have to complete several
gap-filling tasks along their journey. In order to complete the tasks, players
need vocabulary knowledge. All gap-filling tasks are at the sentence level. The
tasks in the MultiEx game have been well designed to align with the objectives
of the lessons. As a first step in the MultiEx game development, the TOEIC
vocabulary lesson was chosen to assess English proficiency. The university has a
policy to use the TOEIC as the appropriate test of English proficiency and the
university’s graduation criteria. Therefore, preparing for the test is crucial, and
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mastering vocabulary will undoubtedly enable students to gain better scores in
the TOEIC.

As a teacher of English, the main researcher also created vocabulary exercises
on the LMS using the same TOEIC vocabulary to encourage students to self-
study and enhance vocabulary knowledge anywhere and anytime. The MultiEx
game and LMS exercises were used with two different groups of students to
compare their achievement in the same lessons using different CALL methods.
The results may lead to further development of CALL integration in language
classrooms. Furthermore, to the best of our knowledge, few studies have
compared the effectiveness of these CALL methods on vocabulary memorization
and retention. Therefore, the results of the present study could reduce this gap.

In this study, the TOEIC vocabulary lessons were integrated with two different
CALL approaches: LMS exercises and the MultiEx games with the aim of
comparing which type of practice better facilitated vocabulary memorization
(short term) and retention (long term).

1.1 Purposes of the Study

Accordingly, this study aims to:

i) investigate whether the TOEIC vocabulary lessons plus LMS exercises and
TOEIC vocabulary lessons plus MultiEx games (online games) foster short-term
vocabulary memorization and long-term vocabulary retention; and
ii) compare which type of practice better improved vocabulary acquisition.

In order to meet the above objectives, the following research questions are put
forward:

i) Which type of TOEIC vocabulary practice promotes better vocabulary
memorization - LMS exercises or MultiEx games?

ii) Which type of TOEIC vocabulary practice promotes better vocabulary
retention - LMS exercises or MultiEx games?

2. Literature Review

2.1 Computer-assisted Language Learning (CALL)

Computer-assisted language learning (CALL) is defined as “any process in
which a learner uses a computer and, as a result, improves his or her language”
(Beatty, 2003, p.7). CALL has been developed into a wide range of applications
and language teaching and learning approaches, beginning with the drill-and-
practice based programs to the virtual learning environments and mobile-
assisted language learning (MALL) (Shokrpour et al., 2019). CALL as a
technology-mediated language learning tool has shown potential for L2 learning
outcomes (Boulton & Cobb, 2017; Lin, 2015; Milton et al., 2012), including
vocabulary development (Cakmak et al., 2021, Kayaalti, 2018).

CALL research has been conducted to make comparisons between two or three
experimental groups or between experimental groups and control groups and
then examine the increases in vocabulary scores between pre- and post-tests. For
example, Ghorbani and Jahandar (2015) found that CALL improved vocabulary
retention in Iranian learners. The findings suggested that CALL provided
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extensive opportunities to learn languages in an amusing atmosphere at a
convenient time. Eizadpanah et al. (2014) found that CALL had positive impacts
on the vocabulary achievement and long-term memory of intermediate EFL
learners. Their study showed that students benefitted from the instruction which
encouraged them to learn English. Talarposhti and Pourgharib (2014) found that
an experimental group performed significantly better than the other group in a
retention test. Their study suggests that the presentation of vocabulary with
visual, aural, and sentence contexts in CALL promotes vocabulary retention. In
another study by Shokrpour et al. (2019), the experimental group outperformed
the control group. The study indicated that the enjoyment and flexibility of
learning and practice led to vocabulary learning. Regarding these studies, CALL
has enhanced vocabulary acquisition through a number of factors.

Even though CALL offers substantially positive impacts, there is little evidence
to support conclusions on the effectiveness of different CALL techniques. For
instance, Kaya (2006) found that there are no significant differences in student
outcomes between conventional and blended approaches. A study by Son (2001)
showed no different effects of electronic glossaries on vocabulary learning and
reading comprehension because “the computer-based assistance for delivering
the meanings of words in each study was accompanied by different presentation
methods” (p.33). Despite these arguments, it is worth noting that applying
CALL based on the students’ actual needs can optimize the students’ motivation
in learning English (Cakmak et al., 2021; Shokrpour et al., 2019). Furthermore,
the role of technology and its impact on learning differ depending on the
population (Plonsky & Ziegler, 2016).

Apart from the common methodology, underlying technology-mediated
theories of L2 vocabulary learning are found to be similar. Handley (2014)
reviewed CALL research with young learners from 2000 to 2010 which showed
that dual coding theory, spaced learning theory, sociocultural theories, and
many reading theories were the major theoretical framework. A systematic
review conducted by Yang et al. (2021) found that information or cognitive
theories were commonly used in studies for PreK-12 learners published between
2011 and 2020.

Even though numerous CALL studies have been conducted, some research gaps
are identified. A theoretical framework was not clearly specified in the studies
(Viberg & Gronlund, 2013; Yang et al., 2021). The systematic review, from 2005
to 2012 by Viberg and Gronlund (2013) and from 2011 to 2020 by Yang et al.
(2021), reveals that over 50% of studies of English language learning did not
clearly state the theoretical framework. Furthermore, Macaro et al. (2012)
reviewed studies between 2001 and 2010 which showed a lack of relation of their
findings to previous studies or theories. Therefore, the theoretical framework
and the reasons for its adoption (section 2.2) and relating previous studies or
theories (section 4) were clearly articulated in this study.

In this study, LMS and MultiEx games were the two CALL platforms. In terms
of LMS and vocabulary acquisition, two previous studies with Indonesian
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university students by Novitasari et al. (2018) and Mustafa et al. (2019) have
been identified. Both studies supported the effectiveness of LMS as it motivated
students to learn vocabulary. Likewise, many studies demonstrate/confirm? the
positive effects of online games on vocabulary learning (DeHaan, 2011;
Shabaneh & Farrah, 2019; Silstuipiir, 2017). However, studies of games as a means
of instruction in the classroom have returned inconclusive results (DeHaan,
2011). As not much LMS research has been conducted on vocabulary learning
and the positive effects of games are not clear cut/definitive?, investigating the
effects of LMS and MultiEX games is still worth studying in order to compare
which methods of learning lead to better vocabulary acquisition.

2.2 The Role of Memory in Vocabulary Memorization and Retention

2.2.1 Definitions of Memory

The main literature related to this study concerns memory. Memory involves
cognitive and mental processes. Memory is defined as the capacity of taking in
information, storing it, and recalling it when time passes/with the passing of
time? (Sherwood, 2015). The process of memorizing is analagous to information
encoding, storage, and retrieval (Baddeley, 2020). Encoding engages the sensory
system to encode information. Once encoded, input or information is
subsequently stored. Retrieval involves recalling the code which will be used in
a process or activity (Atkinson & Shiffrin, 1968). Retrieval is not always
successful: it depends on the effects of cues and on the type of information.

2.2.2 Types of memory

Short-term memory refers to the memory that holds information temporarily
(Nee & Jonides, 2013). Short term memory is related to working memory.
According to Baddeley and Hitch (1974), working memory is a multi-component
system which can encode auditory and visual information. While researchers
(Atkinson & Shiffrin, 1968) define short-term memory as a single unitary system
which can hold only limited amounts of information, other researchers
(Baddeley & Hitch, 1974) argue that working memory is a multi-component
system that includes components other than auditory and visual information.

Working memory involves four main parts, namely a central executive, a
visuospatial sketchpad, a phonological loop, and an episodic buffer (McLeod,
2017). The central executive is the most important component that enables the
systems to function. It selects only attentive information to be processed in the
memory (Baddeley, 1966, 2020). The other two main components for the present
study include the visuospatial sketchpad and the phonological loop. The
visuospatial sketchpad deals with visual and spatial information whereas the
phonological loop stores and processes spoken and written information. An
articulatory (spoken) code can be encoded directly in the phonological loop. This
explains how information is retained through repetition. However, written
words can be stored as well if they are converted into an articulatory code. To
elaborate, visually presented information can be transformed into phonological
codes and stored as words which are silently articulated. The evidence suggests
the work of the phonological loop in the effect of phonological similarity: this
means that words that share a similar sound are more difficult to remember than
those with a different sound (Conrad & Hull, 1964; Pajak et al.,, 2016). The
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episodic buffer acts as a temporary store connecting the working memory and
long-term memory. Therefore, even though working memory is a subsystem of
short-term memory, working memory can retain and process information
whereas short-term memory broadly refers to the single system which can hold
information only for a short while.

According to Miller (1951), short-term memory can hold approximately seven
pieces of information in twenty seconds. This means learners can memorize new
items only for a short while. However, there are techniques that can be used to
foster better retention, such as chunking and rehearsal (Oberauer, 2019; Souza &
Oberauer, 2018), meaningful contexts (Anderson, 1984), the word length
(Bancha, 2004; Jalbert et al., 2011), and homophones (Hanley & Bakopoulou,
2003; Liu & Winer, 2020). Furthermore, different sensory channels affect
memorization. Double-channel input facilitates memorization better than a
single channel. For instance, recalling words only seen (semantic encoding) is
more difficult than recalling words seen together with images (semantic and
visual encoding). The longer words are stored in working memory, the better
they will be maintained in long-term memory (Atkinson & Shiffrin, 1968).

Long-term memory is a filing system and is the final stage in the memory
process. Information that is stored in long-term memory will last longer than
that stored in short-term memory; however, it can decay over time (Atkinson &
Shiffrin, 1968). Information may last in short-term memory for seconds only, but
can last in long-term memory for years.

There are two major types of long-term memory: implicit and explicit memory.
These two types of memory can be further divided into different types,
including episodic (events), semantic (meaning of words), declarative (general
knowledge) and procedural (how to do things) memory. While the first three
types of memory engage explicit memory, the last type is unconscious or
implicit memory (McLeod, 2017). Furthermore, recalling information from
different types of memory requires different degrees of effort (Tulving, 1972). To
enable words to be retained more successfully, words should be repeated,
retrieved from time to time, retrieved in different activities, used in various and
meaningful contexts, and personalized (Thornbury, 2006).

As with short-term memory, information transferred into long-term memory is
encoded in three main ways, namely visual, semantic and acoustic encoding.
Stimuli or information encoded in long-term memory lasts for different lengths
of time, depending on the way it is encoded and how many times it is noticed
and recalled (Atkinson & Shiffrin, 1968; Baddeley, 1966, 2020). This encoding,
noticing and recall is termed rehearsal (Atkinson & Shiffrin, 1968).

However, Baddeley and Hitch (1974) argue that Atkinson and Shiffrin’s
rehearsal explanations of long-term memory are too simplistic. They argue that
rehearsal does not always promote long-term memory. Information can also be
transferred without rehearsal. For instance, some people can recall information
that they do not rehearse, and some people cannot recall information even
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though they have read their notes several times. In addition, elaboration
rehearsal or meaningful memorizing techniques that involve the use of images,
thinking, and associations with words foster better recall (Raaijmakers, 2003).
Evidence suggests that factors underpinning successful transfer of information
are motivation, learning strategies, and the effects of input provided (McLeod,
2017).

Among several studies of factors facilitating memorization and retention, one of
the most influential, conducted by Nation (2013), emphasizes three main factors,
namely noticing, retrieval, and creative use. Noticing means paying attention to
the words rather than the parts of a message and is very important as learning
does not occur without it (Schmidt, 2008). Retrieval takes place after noticing.
After words have been learned and comprehended, they should be retrieved
during tasks. Retrieval makes a stronger memory link and enables words to be
retained in the long-term memory. In addition, creative or generative use
engages learners to review and use words in a variety of contexts, thereby
facilitating their memorization.

Another learning theory is task-induced involvement load (TIL) (Eckerth &
Tavakoli, 2012; Huang et al., 2012; Soleimani & Rahmanian, 2015), where the
effects of different tasks and conditions on vocabulary learning and retention are
studied. The greater the involvement of learners in tasks, the deeper the
cognitive processing and the better the retention of vocabulary (Laufer &
Hulstijn, 2001). However, it is worth noting that tasks with high levels of
involvement do not always lead to better retention than tasks with low levels of
involvement.

Thus, the main theoretical framework underpinning this study is the nature of
memorization. Even though the adopted theoretical framework has been used in
many CALL studies (Handley, 2014; Yang et al.,, 2021), the choice of this
framework was explicitly articulated to fill the gap identified by Yang et al.
(2021).

3. Method

3.1 Research Design and Participants

This study adopted a quasi-experimental research design (Maciejewski, 2020). A
government university in southern Thailand was the setting of the study. A
convenience sampling method was adopted to select participants (Creswell,
2014) who were first-year Thai students studying in scientific and language
fields. There were 72 students (37 female and 35 male) who completed all the
tests. They were divided into the two study groups, LMS exercise and MultiEx
game. They were considered low proficiency based on mean grade scores in a
common previous course of 1.33 out of 4 for the LMS exercise group (35
students) and 1.29 out of 4 for the MultiEx game group (37 students). During the
data collection period, they did not take any other English courses which might
have affected the results.
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3.2 Data Collection Instruments

The study used three main instruments. First, before the study was conducted,
students received a vocabulary pre-test to identify their unknown TOEIC words
and scores. The TOEIC words used in the study were selected if they appeared
in both the TOEIC word list (http://www.newgeneralservicelist.org/toeic-list)
and an academic word list. The written test was designed as a simple gap-filling
exercise with parts of speech and pronunciation as this met the minimum
requirement for word knowledge (Nation, 2013; Thornbury, 2006) and avoided
guessing issues. The value of the item-objective congruence (IOC) index for
content validity was 1.00, indicating that the validity was high.

The second instrument was the immediate post-tests (IPT). IPTs, consisting of
receptive and productive parts, were administered after each lesson. They
combined the pre-test format (gap-filling of parts of speech and meanings) with
a multiple-choice format to examine students’ receptive knowledge (parts of
speech and meanings) and productive knowledge (words in use). A native
English-speaking teacher checked for grammatical accuracy and three Thai
teachers of English checked for content validity (IOC). The IOC scores of all the
tests were very close to one (1), indicating high validity of all ten tests. Then the
reliability of the multiple-choice tests was confirmed by Cronbach’s alpha. All
IPTs had a value close to 1, indicating an acceptable level of reliability.

The third instrument was a delayed post-test (DPT) in which the same ten IPT
tests were all administered to both groups on the same day, two weeks after the
last IPT. Three hours were allocated for this test; however, most students
completed it in approximately two hours.

3.3 Interventions

To conduct this quasi-experimental study, three interventions were provided.
First, the students” unknown 100 words from the pre-test were adopted to create
10 lessons with 10 words per lesson. Each lesson included the same features of
the target words, i.e., functions (parts of speech), L1 (Thai) meanings, L2
(English) definitions, sentence samples and pictures representing the meaning of
the words. All the lesson materials were checked by a native English-speaking
teacher for grammatical accuracy, and they were uploaded to the LMS.

The second intervention was the MultiEx games. The MultiEx games were
researcher-developed games. The games are online instructional video games.
They were created as a journey game through a PGR Maker MV and exported as
an executable (.exe) file through the Enigma Virtual Box program. Everyone
could access the games from a free public platform. The games were provided as
vocabulary exercises for students to check whether they could remember the
target words and whether they could apply the words in use. After students self-
studied the vocabulary, they could access the link to the game and play it as
many times as they liked. However, it is worth noting that this group gained
more exposure to the vocabulary before and during the game journey. In the
game, they needed to read an incomplete sentence and choose one of the four
options to fill in the blank as shown in Image 1. At the end of the game, they
could see their score. There were 10 items in a game.
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Image 1: Example of MultiEx games

The third intervention was the LMS exercises. The same incomplete sentences
(gap-filling) used in the MultiEx games were also used on the LMS exercises.
Vocabulary lessons and vocabulary exercises were uploaded to LMS, where
students could access them as many times as desired. At the end of the test the
exercises provided immediate feedback as shown in Image 2.

Question 1 Q1: He's been

Correct

for over a year.

Mark 1.00 out of Select one:
100
a. unemployed v

o b. realistic

question . influential

d. published

Image 2: Feedback of the correct answers

3.4 Data Collection Procedures

Before collecting data, the target words used in the study were selected from the
TOEIC word list. Then, all the instruments and procedures were piloted with
another group of second-year students to examine the feasibility of the study.
After the pilot test, the actual study was conducted. Students were informed of
the purposes and procedures of the study and their formal consent to participate
was obtained. Students were assigned to groups, and then self-studied one
lesson each morning for 10 working days, taking the IPT each day. Two weeks
after completion of the ten lessons, both groups took the delayed post-test on the
same day during class time.

3.5 Data Analysis

This study used the Statistical Program for Social Sciences (SPSS) to analyse
numeric data. The T-test was the main statistic used to compare the mean scores
of the pre-test, the IPTs and the DPT. To measure short-term vocabulary
memorization, an independent sample t-test of IPTs was used to compare the
mean scores of two types of practice between these two groups. Then, to
measure long-term vocabulary retention, a paired samples t-test was used to
analyse the mean scores of the IPTs and DPT within-groups.
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4. Results and Discussion
4.1 Research Question 1: Effectiveness in Terms of Short-Term Memorization
Table 1 presents the results of the ten immediate post-tests.

Table 1: Comparison of the total mean scores on the IPTs of both groups

Test Group Total Score X t Sig
IPT LMS exercises 300 266.89 _080 936
MultiEx games 267.32

The findings indicate that the MultiEx game group could gain higher mean
scores than the LMS exercise group; however, there was no significant difference
(p < 0.05). Thus, neither practice method provides a significantly better result in
vocabulary memorization. It is possible to argue that the vocabulary lessons
offered dual encoding channels. As semantic encoding (meanings) facilitates the
best memory (Craik & Tulving, 1975), dual channels of both semantic
(meanings) and visual (pictures) encoding lead to deeper memory processing
(Mayer, 2005). Furthermore, L1 translation was an easy vocabulary learning
strategy (Schmitt, 2008; Walters & Bozkurt, 2009). The results support a recent
study by Ugla et al. (2019) which found that low-proficiency students utilize L1-
based strategies. Another possible explanation why scores were high was the
opportunity to practise repetitively. The results of this study are consistent with
those of Ruegg and Brown (2019) who found that the number of times a word is
encountered is important in vocabulary memorization. The following Table 2
presents the mean scores and the statistical significance of each IPT.

Table 2: Comparison of the mean scores on each IPT of both groups

Test Group Total Score X t | Sig
T Hitbgme ] ® | 2 | o
T2 S gamer | o] |
T3 i gamer | ] |
P ibgame | 2T en |
PT5 iebcgmes | ¥ ZO s | s
P16 i gamer | e |
P17 pgomes | e | s
PTS bgame | % o R M
il p ] e | oo
I v s ] ter |
Note. *p < .05
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Table 2 shows that the MultiEx game group gained better mean scores than the
LMS exercise group in most vocabulary lessons. However, the results obtained
from the independent samples t-test show no statistically significant differences
(p > 0.05). Therefore, MultiEx games were not significantly better than the LMS
exercises in terms of short-term memorization.

It is possible that some other factors, including the time interval and the recency
(words encountered last are better remembered than those encountered first),
might affect their memorization (Paivio, 1986, 2014). In this current study,
students self-studied and then took the IPTs after they had completed each
lesson. The frequency of word encounters in the LMS exercises and MultiEx
games could facilitate memorization. As the LMS exercises and MultiEx games
allowed students to redo the exercises as many times as they liked, it is probable
that the more students practised the exercises or games, the better the words
were memorized (Hajebi et al.,, 2018; Laufer & Osimo, 1991; Ni et al., 2020).
Creative or generative use of the new vocabulary items in different contexts
enables students to rethink uses for them, facilitating vocabulary memorization
(Nation, 2013). The findings of the present study are consistent with those of
Ruegg and Brown (2019) who found that the number of times a word is
encountered is important for vocabulary retention in long-term memory.

Furthermore, the explanation could be that gap-filling, as a productive
vocabulary task requiring students to use their cognitive and language ability to
complete the task, fosters vocabulary retention. In other words, the more effort
students put into the task, the more likely they are to memorise the words
(Huang et al., 2012). The findings of the current study are in accord with those of
Kim (2011) whose research shows that when students use their cognitive and
language competence to complete a task in a given time, they process the words
more deeply and retain them better. Similarly, these findings corroborate the
work of Ruegg and Brown (2019) whose findings show that output tasks
(requiring students to use their skills) lead to better vocabulary retention than
input tasks.

4.2 Research Question 2: Effectiveness in Terms of Long-Term Retention
Table 3 presents the mean scores of the IPTs and DPT of both groups to compare
the effectiveness in terms of long-term vocabulary retention.

Table 3: Comparison of mean scores on each IPT and the DPT of both groups

Total X X Difference
Group N score on the on the | s between t Sig
ten IPTs DPT both tests
LMS exercises 35 266.89 160.37 106.52 13.85 | 0.00*
300
MultiEx games | 37 267.32 164.3 103.02 13.30 | 0.00*

Note. *p < .05
Table 3 shows that the difference between the mean score of the IPTs and the

DPT of the MultiEx game group is smaller than that of the LMS exercise group
(103.02 and 106.52 respectively). Data indicates that the practice of MultiEx
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games could facilitate better retention than the practice of LMS exercises. Even
though paired sample t-test data show that the mean scores of both groups were
significantly different (p > 0.05) or both practice methods could promote
vocabulary learning in both short-term and long-term memory, the second
group shows better results because of the smaller decrease in the results.

The following Table 4 presents the mean scores of the DPT on each lesson.

Table 4: Comparison of the mean scores on the delayed post-tests of both groups

o | ow | T [« [ o | o
R v I e M i
DPT 2 hﬁﬁi;’;e;ﬁi 30 gi; 1993 | 051
DITS | iuvexgemer | 0[] 10 | 2
DITé | iigemes | 0 [asm | R | 7
OPTS | iuhitgames | % [we | M | &
DPT6  uitegmes | [ aess | 2 | 4
DIT7 | iuvigame | 0 i ] % |
DPTS | iuxgamer | % [ouy | 6% | 00
et v T v e
DPTI0 | games | 0 | aem] L | ST

Note: * means p value > 0.05.

The findings indicate that, in six of the ten DPTs, the MultiEx game group of
students gained higher mean scores than the LMS exercises group. However, the
independent samples t-test results showed that most of the mean scores of the
DPT did not show statistically significant differences (p > 0.05). This suggests
that using MultiEx games for vocabulary practice did not help students retain
vocabulary any better than the use of LMS exercises for practice.

The higher mean scores in the DPTs of the MutiEx games group could be due to
the higher frequency of exposure to target words in this type of practice
compared to LMS exercises practice. The LMS exercises only allowed students to
see the target words just before beginning their practice, whilst the MultiEx
games practice allowed students to see them before starting, and again along the
game journey. Students practising via MultiEx games simply had more
opportunities to see the target words compared to the LMS exercise group. It has
been reported that the more frequently students encounter a word, the better
they retain the word (Hoa & Trang, 2020). This explanation is in line with
research by Eckerth and Tavakoli (2012) whose study indicated that frequency of
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exposure and task load involvement affected vocabulary learning and retention
positively.

A second possible explanation might be that games increase positive attitudes
toward learning. Games are reported to motivate students to learn, enable them
to pay longer attention to vocabulary lessons (Saha & Singh, 2016), and make
learning more enjoyable (Derakshan & Khatir, 2015; Lorenzutti, 2016), which can
turn intake into knowledge (Krashen, 1992). In addition, enjoyable games
encourage students to play them repeatedly, helping word repetition (Nation,
2013; Turgut & Irgin, 2009). This explanation is confirmed by Aghlara and
Tamyjid (2011), DeHaan (2011), Shabaneh and Farrah (2019) and Silstiptir (2017)
whose studies indicate that games increase students’” vocabulary acquisition by
helping to maintain their concentration on the learning activity. Research by
Abrams and Walsh (2014) and Pasfield-Neofitou (2014) showed that students
who learned vocabulary through games gain better scores than those who
followed conventional instruction. It is possible that games lead to high
motivation when students enjoy learning vocabulary, which eventually transfers
the words they have learned to long-term memory (McLeod, 2017).

The results of the present study confirm the effectiveness of integrating
technology with learning activities. However, the statistical results do not show
a significant difference between these two vocabulary practice methods. A
possible explanation might be the ease and convenience of use. Unlike the LMS
practice exercise group, students in the MultiEx game group did not receive
immediate feedback. It is possible that some students avoided checking the
correct answers which affected their understanding of the exercises. The
findings support the previous study by Iten and Petko (2016) which indicated
that students” awareness of learning benefits is more important than the feelings
of fun. Furthermore, the results are concurrent with those of Park et al. (2012)
whose study indicated that ease and convenience of use enhances the
effectiveness of online learning.

Besides the learning effects of practice using online games and LMS exercises,
the frequency of test taking might facilitate vocabulary memorization and
retention. Certainly, the frequency of the immediate post-tests for ten
consecutive days resulted in more opportunities for target word encounters and
word retrieval. This is consistent with research by Bancha (2012) whose findings
showed that the frequency of test taking motivates Thai university students to
put more effort into learning vocabulary, which eventually facilitates vocabulary
memorisation and retention.

Another explanation may be the effects of the vocabulary lessons which were
provided to both groups. As these two groups received the same input of
vocabulary lessons, it seems essential to discuss lesson effects. It is known that
dual encoding channels in vocabulary lessons promote vocabulary retention
(Craik & Tulving, 1975). In this study, vocabulary lessons provided both
semantic encoding (written meanings in L1 and L2) and visual encoding
(pictures), facilitating deeper processing (Mayer, 2014) and making the words
easier to recall (Paivio, 1986, 2014). The value of using pictures in vocabulary
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lessons is highlighted in a study by Jazuli et al. (2019) that showed how, through
pictures, low proficiency Malaysian students improved vocabulary acquisition
and had a higher motivation to learn English. In addition, findings of a study by
Ou et al. (2020) revealed that pictures are beneficial and increase vocabulary
retention in young learners. Furthermore, L1 translation facilitates ease of
understanding (Schmitt, 2008; Walters & Bozkurt, 2009) which was appropriate
for the low-level proficiency students in this study. The findings are in line with
the study by Ugla et al. (2019) which indicated that low proficiency students use
Ll-based strategies to acquire a foreign language. In addition, findings of a
study by Nanda (2017) showed that L1 equivalents of the vocabulary items
enhanced students’ retention of them.

It is worth noting that after grading students” IPTs and DPTs, their mistakes
revealed some findings reflecting the effectiveness of the vocabulary lessons and
practice using LMS or MultiEx games. One of the students’ mistakes was to
swap word meanings. An example was taken from the third vocabulary lesson
which contained two words with the same initial letter ‘c’ and final letters ‘fy’
(clarify and classify). Some students swapped the meanings of these two words.
It is possible to explain that they were confused as they lacked opportunities to
practise word spellings (word form) in the vocabulary practice of LMS exercises
or MultiEx games. A second type of mistake found related to their background
knowledge, which seemed to interfere with new knowledge. To illustrate, some
students wrote the meaning of “public” instead of the target word “publish” and
‘career’ instead of ‘carrier’. It is possible that they were confused between new
and known words because of their similar forms (spelling) and sounds
(pronunciation). This type of mistake occurs because of phonological loop
effects, where similar sounds cause difficulty for learning and recall (Baddeley,
2020). Another explanation is that they could not remember the meanings of the
vocabulary and they simply guessed the answers.

5. Conclusions

Technology helps promote self-directed learning and enhances vocabulary
learning. The results of this study revealed that the TOEIC vocabulary lessons,
with practice through both LMS exercises or online MultiEx games, facilitate
vocabulary memorisation and retention, and neither form of practice promotes
better memorisation or retention. Both methods make it convenient for students
to learn anywhere and anytime, and both may be enjoyable. Productive types of
practice also foster deep processing and cognitive involvement, facilitating long-
term memorisation.

This study makes theoretical contributions to educational technology focusing
on online learning with LMS exercises and MultiEx games in promoting
vocabulary acquisition. Unlike previous studies investigating only the
effectiveness of games and LMS on vocabulary acquisition, the findings of the
present study provide a comparative result of two methods of vocabulary
practice. Thus, the study contributes to filling the gap in the research of methods
of practising for vocabulary memorisation and retention.
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The results confirm the important roles of dual encoding channels of semantic
and visual encoding and the positive roles of technology in terms of ease and
convenience of accessibility, thereby fostering vocabulary memorisation and
retention. Even though the results did not show statistically significant
differences between these two methods of practices, MultiEx games could lead
to slightly better retention as a result of the higher frequency of word exposure
in games than those of the LMS exercises.

6. Pedagogical Implications

The findings of the present study could be useful for material designers and
teachers when providing supplementary instructional materials to promote
vocabulary learning. Regarding these findings, this study offers some
implications for future practice. First, opportunities to practice how target words
are spelt should be incorporated in online vocabulary lessons and practice using
LMS exercises or MultiEx games. The students” answers in the IPTs and DPT
showed that students were confused by similar forms, such as career-carrier and
publish-public. Thus, providing opportunities to practise spelling orally, or in
writing, could help students better memorise new word forms and avoid
confusion of similar word forms.

Second, apart from opportunities to practise spelling, incorporating
pronunciation in the online vocabulary lessons and LMS exercises or MultiEx
games might help students remember vocabulary better. Some students were
confused by the words with the initial letter ‘c” and the final letters ‘fy” as in
‘classify’ and “clarify’. The students” answers showed phonological loop effects
or difficulties caused by words with similar sounds (Baddeley, 2020). In this
study, only one channel of visualization was promoted as they could only see
the words and pictures to aid meaning, understanding, and memorisation. If
pronunciation practice is added to the online lessons, LMS exercises and MultiEx
games, they aid memorisation as the visual and auditory channels are encoded
at the same time (Paivio, 1986; Paivio 2014). Providing opportunities to practise
the pronunciation of new words should help them recognise word forms better,
which may minimise phonological similarity issues in the long term.

Third, vocabulary instruction, practice, and feedback should be combined in the
same lesson. Owing to the limitation of MultiEx games, not all of these functions
can be offered in the lesson. Ease of use is one of the important factors for
successful online learning (Garcia-Cabot et al.,, 2015; Han & Shin, 2016) and
autonomous learning (Park et al., 2012). Therefore, it is essential to add
vocabulary practice and feedback in an online vocabulary lesson. Another
option is to design online vocabulary lessons and transform these components
into an application for convenient use. Fourth, a variety of exercises through
LMS or online games should be provided. To attract and keep/maintain?
students’ attention in self-study lessons, different types of input are essential.
Repeating the same format of practice through LMS exercises or online games
might not encourage students to practise repeatedly. Consequently, a variety of
exercises could reinforce the input in more interesting ways which would
eventually motivate them to learn vocabulary.
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7. Limitation and Recommendations

The vocabulary exercises on LMS and MultiEx game did not include spelling
and pronunciation features. The more opportunities there are to practice, the
better the retention. Further studies may include these two aspects of word
knowledge on online platforms to promote deep processing and cognitive
involvement for better retention. Furthermore, this study did not investigate
students’ satisfactions with vocabulary lessons, LMS exercises and MultiEx
games. Thus, further studies may include other research instruments, such as
surveys, questionnaires, focus group interviews and individual interviews to
further improve learning materials and gain an insight into the understanding of
the study.
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