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Abstract

Vocabulary is an essential factor in English language learning. The competency in vocabulary acquisition
enables learners to develop their language skills, especially, reading skill. Presently, with the advent of
technology, teaching media with visual aid is used worldwide for media-assisted language learning. The study
aimed to develop, implement Multimodal Glossing Reading Program (MMGR), used for enhancing English
vocabulary acquisition, and compare the program with Textual Glossing Reading Program (TGR) and a control
group. One control group and two experimental groups were performed by 72 university learners of English as a
Foreign Language (EFL). An experimental research with randomized pretest-posttest control group was used.
Pre-and post-tests of meaning and form recognition were administered. The scores learners obtained from the
pre-test and post-test within groups and between groups were analyzed by MANOVA. The findings revealed that
MMGR was effective than TGR and the control group. It is suggested that teaching English vocabulary through
MMGR program not only helps learners have the ability in vocabulary acquisition, but also enables the
instructors to use the program as a potentially supplemental material or alternative method in teaching
vocabulary as well.
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1. Introduction

One of the most important factors of successful reading comprehension is the quality of vocabulary known for
the reader because vocabulary plays a pivotal role in reading comprehension. 98 percent of words is required to
be known for FL/L2 (foreign language/ second language) learners to understand the reading texts (Schmitt, Jiang,
& Grabe, 2011). It is impossible that full comprehension of texts can be accomplished without understanding its
vocabulary (Nation, 2001), and it is believed that all researchers can agree to is that learning vocabulary is an
essential part of mastering in second language learning (Schimtt, 2008). Many ESL teachers take it into prior
consideration and try to find the best way to teach vocabulary, and it is impossible to teach all the words of
language to learners. Consequently, many strategies were selected to have learners master in vocabulary
recognition. However, many learners still forget what they have learnt very soon or they cannot use those
vocabulary in real situations at all. The problem makes learners have awareness of their limitations in their
vocabulary knowledge block their ability to communicate and comprehend the reading text effectively (Read,
2004).

From many problems in vocabulary teaching to be raised, a method that can build learners’ vocabulary is an
extensive reading (Boutorwick, Macalister, & Elgort, 2019). A large number of FL/L2 reading studies focus on
the potential benefit of extensive reading in promoting the language learners’ vocabulary learning. Extensive
reading is useful for learners to build their vocabulary growth. In other words, the extensive reading called
incidental learning helps build up and accumulate the leaners’ vocabulary incidentally (Nation, 2001).
Furthermore, it is the means to develop good reading habit, and encourage learners to develop a love of reading
(Richards & Schmidt, 2002). More specifically, extensive reading enables learners to meet learned words
repeatedly to increase sight vocabulary (Coady, 1997), and lead to considerable vocabulary growth. As
mentioned previously, many ESL teachers have an interest in extensive reading, and are increasing aware of the
important role of extensive reading in developing FL/L2 learners’ vocabulary language knowledge.
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As we have known about the importance of incidental vocabulary acquisition through extensive reading,
meaningful vocabulary teaching technique which helps FL/L2 students improve their reading comprehension
and vocabulary acquisition is called glossing (Majuddin, 2014). Teaching vocabulary by glosses can be focused
because they have the potential to draw FL/L2 learners’ attention to incidental lexical items during reading
(Laufer & Girsai, 2008). Glossing, the way to foster FL/L2 vocabulary learning, was commonly used to enable
language learners to process unknown words and facilitate vocabulary learning (Duan, 2018; Sun, 2017).

With the advent of technology, computer technology supports educational activities in a meaningful way. Most
students use multimedia to enhance their learning (Vazquez-Calvo, Zhang, Pascual, & Cassany, 2019). The use
of computer assisted language learning (CALL) in L2 vocabulary are spread out (Laufer, 2009). Computer
brings new ways that words can be glossed from text to multimedia glosses. Computerized glossing is widely
used by FL teachers, and it is deserved as an effective way to teach vocabulary incidentally through reading in a
FL/L2 environment (Gettys, Imhof, & Kautz, 2001). Glosses can be placed on the screen to have learners
practiced which differ from a traditional, paper-based text.

As mentioned above, it was conducive to the design of reading program application based on the combination in
glossing and incidental learning used among multimodal learning environment. Therefore, the main purpose of
the present study was to develop the reading application programs. In addition to program development, the
research was designed to examine the effect of multimedia program implementation in teaching on learners’
competency in vocabulary recognition. The conceptual model of the study is displayed in Figure 1.

Multimodal Glossing Reading | Multimedia Learning
I |

Multimodal Glossing Reading Program (MMGR)

v

English Vocabulary Acquisition

Figure 1. The conceptual model of study
As aresult, the current study aims to answer the following research questions:
1) Does MMGR program enhance students’ vocabulary recognition?

2) Are there any significant differences among the groups of MMGR, TGR, no treatment used on the
vocabulary post-test in form and meaning recognition?

2. Literature Review
2.1 Incidental Vocabulary Learning via Reading

Kanoksilpatham and Khamkhien (2012) have said that most researchers propose two techniques of teaching
vocabulary in two ways (Nation, 2005; Stahl, 1999). The first technique is learning vocabulary from context or
“incidental learning, another technique is called “implicit instruction”. In contrast, “direct intentional learning” is
a decontextualized way of vocabulary learning, and it occurs when the learners’ attention is specifically focused
by teachers or learners themselves on learning new words (Nation, 2001). Vocabulary can be taught in the word
list explicitly with the analysis of affix or dictionary used. Incidental vocabulary learning refers to vocabulary
acquisition when learners’ attention is on reading comprehension rather than on the goal of learning vocabulary
(Hulstijn, 2003, p. 349). Lexical researchers confirm that most vocabulary in both L1 and L2 is acquired
incidentally through repeated exposure during reading (Anderson & Freebody, 1983; Hulstijn, 2001; Jenkins,
Stein, & Wysocki, 1984; Nagy, Anderson, & Herman, 1987). Paribakht and Wesche (1997) stated that
vocabulary enhancement activities via reading make learners memorize words, define word meaning, and use the
words in proper context based on process in L2 vocabulary acquisition: selective attention, recognition,
manipulation, interpretation, and production. While intentional vocabulary learning “decontextualized learning”
(word list) may help students memorize vocabulary for test, learners have a tendency to rapidly forget words
memorized from lists (Oxford & Scarcella, 1994).

Incidental vocabulary learning through various areas can be found in many research studies, such as vocabulary
learning via reading (Pellicer-Sanchez, 2014; Rott, 1999; Webb, 2005), listening (Vidal, 2003), speaking (Ellis,
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1995), writing (Webb, 2005), and integrated skills (Joe, 1998; Paribakht & Wesche, 1999). In Early studies,
incidental vocabulary acquisition through reading activity was focused. Later, researchers found that listening
activity was another good way to enhance incidental vocabulary acquisition (Tang, 2020). However, among
various areas, incidental vocabulary learning through reading is emphasized more rigorously than any other area
because of many proven empirical studies. Vidal (2011) compared the effect of listening and reading on
incidental vocabulary acquisition. The results showed that participants from reading task performed better.
Meanwhile, many other studies have been conducted to investigate the differences between listening input and
reading input, most of which confirmed that reading-only task could better promote incidental vocabulary
acquisition than listening-only task (Chang & Miao, 2018).

2.2 Multimedia Learning

Computer-based multimedia learning environments which is composed of pictures and words offer a potentially
marvelous forum for improving learners’ understanding (Mayer & Moreno, 2002). When multimedia learning is
raised, it is inevitable to explain about the cognitive theory of multimedia learning (CTML). CTML, raised by
Mayer (2014) offers to give an explanation of how verbal and visual information was activated. The theory
which draws on dual coding theory, cognitive load theory, and constructivist learning theory is based on three
major assumptions. First, dual channels assumption points out that there are 2 separate channels to process visual
and verbal information (Paivio, 1986). In other words, the auditory/verbal channel processes information in the
form of spoken words, narration, or sounds via the ears; and the visual/pictorial channel processes information in
the form of pictures, graphs, videos, etc. received through the eyes. Second, limited capacity assumption portrays
the limitation of each channel capacity (Baddeley, 1999; Sweller, Ayres, & Kalyuga, 2001). When an illustration
is presented, the learner is able to hold a few images in the visual channel of working memory at any one time.
During the narration, a few words can be caught in the working memory at any one time. Lastly, active
processing assumption illustrates that words and images are selected, organized, and integrated with the prior
knowledge drawn from their long-term memory brought back into their short-term memory to facilitate
processing (Mayer, 2014; Wittrock, 1989).

2.3 Glosses and Multimedia Glosses

Glossing, which is usually presented at the end of a written text or near the unknown word, is a method of
providing definition/explanation, or translation of unknown words while students are reading for comprehension
(Nation, 1990, p. 44). Glosses can be used for FL and L1/L2 learning, such as L1 glossing (translation in native
language), L2 glossing (definition, synonym or antonym), single-marginal glossing, L1 multiple-choice glossing,
L2 dictionary definition, use of sentence contexts etc.

With the advances in computer technology, multimedia glosses are used in place of traditional paper-and-pen
annotations. Unlike the paper-based text, multimedia glosses have substantial benefits. First, besides textual
information, multimedia glosses can be placed with multimodal information such as images, video clips, sound,
etc. by adding them in different locations on the screen (Abuseileek, 2011). It can be further adopted in CALL
reading environment by a combination of various glossing modes, such as textual with video animations
(Akbulut, 2007), textual plus music and sound (Kaplan-Rakowski & Loranc-Paszylk, 2019). Glosses can be
categorized into different types. For example, L1 versus L2 glosses (Jacobs, Dufon, & Hong, 1994; Ko, 2012),
traditional paper-based glosses versus computerized glosses (i.e., textual/visual/audio glosses) (Bowles, 2004;
Severin, 2019), topic-level and word-level glosses (Sakar & Ercetin, 2005). In this paper, the type of L1
(definition in Thai), and visual (picture) representation is adopted.

2.4 Empirical Sudies on Using Multimedia Glosses on L2 Vocabulary Learning

Many researchers have investigated the effects of various multimedia environments on L2/FL vocabulary
learning. Yeh and Wang (2003) tried to show the effect of multimedia vocabulary annotation and learning style
on vocabulary learning. The results indicated that the most effect type of vocabulary annotation was text plus
picture. Yoshii (2006) examined the effect of various glossing incidental vocabulary learning in a multimedia
context. Results showed that the textual-pictorial glosses group outperformed the textual glosses group on the
definition-supply test.

Another study was done by Kim and Gilman (2008) on the effects of multimedia components such as visual text,
spoken-text, and graphics on L2 vocabulary learning. The resulted showed that participants who received visual
text, and add graphic mode, or who received visual text, added spoken text, and added graphic mode
outperformed the other groups. Jones (2004) explored the effects of pictorial and written annotations on L2
vocabulary learning. The results showed that the written annotation and the pictorial and written annotations
groups has significantly higher scores than the comparison group, but the difference between the pictorial
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annotation group and the comparison group was not meaningful. Yanguas (2009) studied the effects of textual
glosses, picture glosses, a combination of textual, picture, and an unglossed condition with 94 students taking
fourth semester Spanish at a college in the United States. No significant difference was found between groups on
the productive knowledge post-test. However, students in the glossed conditions score significantly higher on the
immediate and three-week recognition post-tests.

In another experiment, Zarei and Rashvand (2011) examined the effect of multimedia on L2 vocabulary learning
in different captioning conditions. They investigated the effect of verbatim and nonverbatim interlingual and
intralingual subtitle on L2 vocabulary comprehension and production. The results indicated that nonverbatim
subtitles has positive effect on vocabulary comprehension regardless of they were interlingual or intralingual or
not. Rassaei (2018) compared audio and textual computer gloss conditions with unglossed condition in a study
with 93 participants from intermediate, adult EFL class in Iran. The audio and textual glosses contained the same
L1 definitions. The results of production and recognition post-tests showed that participants in the glossing
conditions scored significantly higher than their counterparts in the unglossed condition.

3. Method
3.1 Research Design

To achieve the purpose of research, the study employed experimental research design with a randomized
pretest-posttest control group design (McMillan & Schumacher, 2010, p. 274) to be able to examine the accuracy
of the conceptual model of the study. The design of study is succinctly portrayed in Figure 2.

Random Assignment Group Intervention post-test
/El — e
R\=1—2 =X2 B
C » O
Figure 2. Design of study
Note: E1 = experimental group 1 E2 = experimental group 2 C = control group

X, = MMGR treatment X, =TGR treatment O = post-test
3.2 Participants

The participants were intermediate university learners of English as a Foreign Language at Rajamangala
University of Technology Tawan-ok, one group randomly assigned to each task. The overall number of learners
taking part in the study was 72, Group 1 (N = 24) read the passages with multimodal glossing for Target Words
(MMGR program), Group 2 (N = 24) read the passages with textual glossing for Target Words (TGR program),
and Group 3 (N = 24), the one with no glossing for Target Words (the control group).

Summary of participants’ characteristics are presented in Table 1 below;

Table 1. Demography of the participants

MMGR group  TGR group Control group  Total

?S;fc"tfraph‘c (N=24) (n=24) (n=24) (n="72)

N % N % N % N %
Gender
Male 5 2083 6 2500 5 2083 16 2222
Female 19 79.17 18 7500 19 7917 56 7778
Age
18 5 2083 6 2500 5 2083 16 2222
19 10 4166 8 3333 9 3751 27 3750
20 9 3751 10 4167 10 4167 29 4027
Total 100 100.00 100 100.00 100 100.00 100  100.00
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3.3 Data Collection Tools and Procedure

The primary instruments employed in the study comprise MMGR, TGR program and vocabulary test. The
detailed account of the research instruments is demonstrated as follows:

3.3.1 Design

Both MMGR and TGR program were established by using ADDIE model which was composed of analysis,
design, development, implementation, and evaluation (McGriff, 2000).

Firstly, need analysis form with IOC index at 0.95 for content validity testing was distributed and made by
learners to investigate readers’ need, reading problem, program characteristic, topic preference, and learning
style for preparing the activities in the program.

Next, reading passages were selected for 10 activities in the program by using the difficulty of readability check
according to Fry’s readability graph (Fry, 1997). Reading passages which were used in this study were adopted
by the concept of glossing used with text in reading passage (Hulstijn, Hollander, & Greidanus, 1996). The
unknown English vocabularies which were selected from 10 reading passages were selected by 50 learners from
the other groups to be the Target Words in the programs. After that, the researchers selected the picture and Thai
meaning associated with unknown English vocabulary to create the multimodal grossing/textual grossing in the
program.

Next, the programs were designed by determining instruction, activity display, 50-minute time duration practice
per each unit, practice’s procedure detail in the web application created by PHP HTML CSS and PHP Myadmin,
and program manuals were made. Many parts, Welcome Page, Learning Objective, Main Menu,
Contents/Theme Exercises, Reading Comprehension Activity, and Vocabulary Recognition Activity, were
displayed on the program screen (see Appendix for program screen). Before actual implementation, the
programs are assessed the content validity index which was not less than 0.80) (Di Iorio, 2005, p. 218), and had
trial experiment with pilot study. Then, programs were implemented in two experimental groups. MMGR was
used in one experimental group and the other group used TGR.

Finally, both programs were evaluated to check the effectiveness of program used. Both MMGR and TGR
program designs were adopted by ADDIE model which had similarity in all processes; however, the differences
between MMGR and TGR were the multimodal glossing displaying for Target Words in MMGR program were
pictorial-Thai meaning textual presentation, but the glossing displaying for Target Words in TGR program were
Thai meaning text-only.

3.3.2 Materials

Each activity included the reading passage about 800-1,000 words with multimodal glossing/textual glossing for
Target words (about 15-17 words in each activity) on the screen. It was a relatively easy passage which the
learners could be able to read without more difficulty. A pilot test was administered prior to the experiment. The
follow-up interview found that the reading passage was appropriate for the learners.

In the study, the three groups read the same reading passages with same reading instructions, but under different
glossing types. MMGR program was the multimodal glossing displaying for Target Words with pictorial-Thai
meaning textual presentation. Whenever the participants clicked on the Target Words, the pictorial-Thai meaning
textual appeared on the screen. TGR program was the glossing displaying for Target Words with only Thai
meaning text-only. Whenever the participants clicked on the Target Words, Thai meaning text-only appeared on
the screen. After the participants read the passage in the program, they were asked to do the activities which
were activity for reading comprehension and activity for vocabulary recognition in the programs.

3.3.3 Vocabulary Test

The test of vocabulary comprised of two sections. Sixty-five multiple choices test was a test of vocabulary in
form recognition test, and seventy-five multiple choices test was a test of vocabulary in meaning recognition test.
The content validity of the test was checked by 3 experts in the field of English language teaching and
assessment. The tests met high degree of content validity.

3.3.4 Procedure

Before starting the study, 72 participants were chosen to check their vocabulary knowledge with vocabulary
pre-test. In the intervention period, MMGR program was used in a group of students practicing reading with
MMGR, TGR program was used in a group of students practicing with TGR program, and none of the program
was used in a control group. The programs were implemented during second semester on December, 2020 as
specified in detail followed by the program instruction. After program treatment had been done, the post-test was
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used in both control group and two experimental groups without prior notification to see how much effect
program had on vocabulary learning.

Figure 3. The participant used MMGR program
3.4 Data Analysis

The data obtained in this study were analyzed through descriptive and inferential statistical in the SPSS program.
Statistical techniques used in the analysis of the research questions were MANOVA and mean, percentage,
standard deviation. MANOVA was used to investigate the ability of learners’ vocabulary recognition
enhancement comparing among two experimental and control groups, and paired t-test, standard deviation was
used to compare the pre-test and post-test in each group.

4. Results

The findings were given as follows;

4.1 Differences between the Pre-Test and Post-Test’ s Score of Each Group Based on Program Treatment
4.1.1 The Group with MMGR Program Treatment

Table 2 presents the comparison of variable dependents in a group treated by MMGR program.

Table 2. The comparison of score between the pre-test and the post-test in MMGR program

. pre-test post-test
Dependent Variable n t p
M D M D

Score of vocabulary test in

o 24 22.54  9.15 4229 11.15 -13.19% .00
form recognition test

Score of vocabulary test in

. . 24 2242 11.15 48.17 837 -11.70* .00
meaning recognition test

*p<.01

The mean score of the pre-test in form recognition test was 22.54 and the post-test was 42.24. Similarly, the
mean score of the pre-test in meaning recognition test was 22.42 and post-test was 48.17. The post-tests of form
and meaning recognition test were outstandingly higher than the pre-test with statistical significance level at 0.01.
(See Table 2)

4.1.2 The Group Treated by TGR Program
Table 3 presents the comparison of variable dependents in a group treated by TGR program.

Table 3. The comparison of score between the pre-test and the post-test in TGR program

. pre-test post-test
Dependent Variable n t p
M D M D

Score of vocabulary test in

o 24 22.00 794 35.67 5.70 -12.04* .00
form recognition test

Score of vocabulary test in
meaning recognition test

*p<.01

The comparison between the pre-test and the post-test was provided in Table 3. The mean score of form and
recognition test and meaning recognition test in the pre-test were 22.00 and 22.13. The score of a post-test kept
rising up to 35.67 and 40.88 respectively. As a result, A post-test score was higher than a pre-test with statistical
significance at the level 0.01. (See Table 3)

24 2213 7.89 40.88 4.6l -15.79* .00
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4.1.3 A Control Group with No Treatment
Table 4 presents the comparison of variable dependents in a control group.
Table 4. The comparison of score between the pre-test and the post-test in the control group

. pre-test post-test
Dependent Variable n t p
M D) M D)

Score of vocabulary test in o500 794 3567 570 -12.04% .00
form recognition test

Score of vocabulary test in -, o) 43 789 4088 461  -1579% .00
meaning recognition test

*
p<.01
Table 4 showed that there was no difference of the score between the pre-test and the post-test in the control

group. In that, the pre-test score was 22.13, and the post-test was 24.99. Both dependent variables have the quite
similarity in before and after treatment. (See Table 4)

4.1.4 The results of MANOVA analysis of dependent variables among the groups threated by MMGR, TGR, and
the control group

Table 5 presents the result of MANOVA analysis with two statistic tests.
Table 5. MANOVA analysis with two statistic tests

- Hypothesis  Error ) d
Satistic Test Value F of of p n Observed Power
Pillai’s Criterion 78 22.18 4 138 .00 .39 1.00
Wilks’ Lambda 23 37.64 4 136 00 .53 1.00
dComputed using alpha = .05
*p<.01

A one-way multivariate analysis of variance (MANOVA) was conducted to discover whether dependent
variables had been affected by program treatment or not. As can be seen in Table 5, a statistically significant
MANOVA effect was obtained, Pillai's trace = 0.78, F = 22.18 with p value of .00 which is less than the
significance level. It means three sample groups (two experimental groups treated by different programs) had the
vocabulary test score in form and meaning recognition test with statistically significant difference at the 0.01
level.

In analysis of Wilks’ Lambda, Wilks = .23, degree of freedom = 4, p value = .00 with the effect size of
dependent variables in two experimental groups after intervention and the control group was .53 (%) which was
interpreted as high level (Cohen, 1992, p. 157; Tabachnick & Fidell, 2013, p. 55), observed Power was 1.00,
which implied that sufficient sample size and effect size affect statistical significance (Hair, Black, Babin, &
Anderson, 2010, p. 466).

4.1.5 The Parameters’ Estimates of MANOV A Model of Dependent Variables

Table 6 presents the parameters’ estimates of the learners’ ability in vocabulary acquisition scored by vocabulary
test in form and meaning recognition test among the experimental groups and the control group.

Table 6. The parameters’ estimates of the learners’ ability in vocabulary acquisition scored by vocabulary test in
form and meaning recognition test among the experimental groups and the control group

Dependent Variables  Parameter B Std. Error t p n Observed Power
Score  given by Intercept 2492  1.42 17.56** 0.00 .82 1.00
vocabulary test in  \MGR group 17.38  2.08 8.66** 000 .52 1.00
form recognition test 1o o roup 10.75  2.08 536 000 .29  1.00

Control group ~ 0°
Score  given by Intercept 2229 143 15.55** 0.00 78 1.00
vocabulary test in  NMGR group  25.96  2.02 12.85%%  0.00 .71  1.00
e recognition rae sroup 18.67  2.02 9.24%* 000 .55 1.00

Control 0*

** p<.01; a= comparing group
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As shown in Table 6, the result of parameter estimation indicated the ability in vocabulary acquisition given by
score of vocabulary test in form and meaning recognition between MMGR, TGR, and the control group after the
experiment. It was found that the vocabulary acquisition as measured by form and meaning recognition scores
tests of the post-experimental MMGR group was higher than TGR group, and was significantly higher than the
post-test of the control group with statistically significant 0.01.

5. Discussion

MMGR program developed by this present study can be used to enhance learners’ competency in vocabulary
acquisition since the program was systematically developed step by step. The program was developed by the
integration of incidental learning and multimedia glossing with previous studies over the last decade. It can be
claimed that the program is the effective tool for increasing English vocabulary recognition in foreign and
second language surprisingly (Kramsch & Andersen, 1999). The transformation of word glossing into visual and
verbal input depending on the theoretical learning approach illustrating the boost of learning atmosphere in
computer — based multimedia will facilitate learners to comprehend the meaning of vocabulary easily with visual
and verbal program representation. (Mayer, 1997)

The adaptation of data input followed by concept mentioned above may build the learners’ learning
encouragement and effectiveness more than the learners read the text with traditional approach. The adaptation
of data input does not change the data information and context in the reading text (Widdowson, 1984). Moreover,
it can be explained that when learners focus on reading text successively by understanding the meaning of words
with context-clue without looking up a word in dictionary, they will understand the text well.

The important component of the first stage in an experiment was to implement the developing method of a pilot
testing to check the feasibility studies before conducting the actual experiment. The research created the
application with PHP, HTML, CSS, data base in PHP Myadmin with open system where learners are able to
register for engaging in reading and doing tests in activities with the access of a test result.

The application can be accessed anytime and anywhere. It is also very convenient for learners to access the
program via PC, smartphone, and laptop. The program is an encouraging tool for incidental vocabulary learning
which many studies claimed that it is more effective than intentional vocabulary learning (Akbulut, 2007). The
finding is in agreement with what other researchers (Krashen, 1989; Nagy, Herman, & Anderson, 1985; Nagy &
Herman, 1987) have suggested that learning media with technology such as an application will boost learners’
foreign language learning. It is the means for promoting the cooperative learning, and also helps accelerate
learners to have more confidence in learning. Furthermore, it will get learners have more a positive attitude
toward their learning language as a foreign language dramatically which is in accordance with the research of
Hao, Lee, Chen, and Sim (2019).

When comparing the learners’ ability in vocabulary acquisition through programs used, MMGR program helps
learners recognize vocabulary more than TGR program. From vocabulary assessment with form and meaning
vocabulary recognition test, the post-test of the group treated by MMGR is higher than the group treated by TGR
and the control group with statistically level at 0.01. It is noted that learners’ word recognition enhancement can
be attributed MMGR program in teaching which is consistent with the study by Rezaee (2011), the investigation
of the effects of various multimedia uses, such as images, movies on learning vocabulary items included in
reading text. The finding indicated that learners who were exposed to reading text with pictures and video clip
outperformed the learners who were exposed to reading passages with only text in learning and recalling of
vocabulary which is in agreement with multimedia learning theory (Mayer, 1997). It is asserted that building the
computer-based multimedia learning environments such as application use will help learners build their visual
and verbal mental representations of what have been activated by a picture and a word.

In this study, it is affirmed that vocabulary learning with picture via multimedia, especially, MMGR program
enable leaners to recognize vocabularies and comprehend text reading because learners decode vocabularies with
dual channel (auditory and visual) for processing information as dual-coding and multimedia learning theory.
The learners will build verbal and visual representations in order to make learning meaningful (Mayer & Sims,
1994). Furthermore, it also promotes problem-solving transfer with three connections. The performance of
learners’ response to the tests of word retention and transfer depends on all three connections being formed —
visual representational connection, verbal representational connection, and referential connections. Therefore,
both visual and verbal codes can be used inevitably when recalling information. In a study by Hao et al. (2019),
the evaluation of mobile application designed with the framework of Cognitive Apprenticeship to facilitate
learners struggling with English learning as a foreign language, it is maintained that application is not only a
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vocabulary teaching tool to create the cooperative learning but encourage learners to have a sense of learning
confidence with positive attitude toward foreign language learning as well.

From the result of the Multivariance analysis of Variance (MANOVA) on the form and meaning vocabulary
recognition score’s test measured among three groups, it can be perceived that the ability in vocabulary
recognition of learners stimulated by MMGR program is higher than any other groups because learners in this
group use the concept of incidental L2 vocabulary learning which learner attention is focused to help transfer
data which learners have retrieved into the memory unit of learners directly (Hulstijn, 2003). Furthermore, the
findings of the study confirm what is reported by other researchers revealing that the determining vocabulary
learning approach enables learners to engage in reading activity. In other word, while the learners are reading a
text for understanding, they always end up with learning new words accidentally because they attempt to achieve
their reading comprehension (Paribakht & Wesche, 1999). Therefore, MMGR program is the means to help
learner recognize vocabularies unintentionally during their reading. When learners retrieve the word information
through glossing by both pictorial and textual representation, they are able to retrieve, recognize, recall more
information, and retain words in the working memory better (AlRamadhan, 2020).

6. Conclusion and Limitation

This study has demonstrated that the development of Multimodal Grossing Reading Program (MMGR) can be
implemented and used as the supplemental material or alternative method in the reading classroom. The program
comprises 10 activities including passages and activities for vocabulary recognition. After the program had been
adopted to foster learners’ vocabulary retention, the post-test score was higher than a pre-test score treated by
MMGR program. Comparing A post- test among being treated by the MMGR, TGR, and control group, MMGR
helps learners to achieve the vocabulary retention more than TGR program. As a result, MMGR is the most
effective text-visual aid program to enhance the efficiency of learners’ vocabulary recognition unquestionably.

The program is also an alternative material for the instructors who used the CALL method to teach English. It
can be given to learners for their practice intended vocabulary learning outside the classroom. Practicing
vocabulary through extensive reading in the program could be added to extra-curricular activities in English
classrooms such as a vocabulary club, a reading club in school. Moreover, the program can be used as
vocabulary building strategy for instructors to use in their own classes. Therefore, the learners’ expectation for
their vocabulary’s achievement depends on how an instructor will choose the appropriate program for a group of
learners. It is wholeheartedly that if an instructor uses the program properly, a learner will get the most benefit
from it perfectly.

Although the study findings have demonstrated that the program is beneficial for enhancing learners’ vocabulary
recognition. Some limitations should be recognized in this study. The study offers some important implications
for the use of program. First, in the current study, only multiple-choice of vocabulary test in form and meaning
recognition test were used to assess the learners’ competency in vocabulary recognition, so the results may differ
from the other assessments used, such as written vocabulary recognition test. Consequently, future studies are
encouraged to cover various assessment methods. Second, learners’ competency in vocabulary recognition had
been assessed promptly after the learners completed using the program, so different results may be found if the
reassessment was done after three months or six months. Therefore, future researches should be required to
undertake reassessment for the period of time in order to perceive the effectiveness of program on vocabulary
retention by exploring how much period of time do the learners retain words after programs’ intervention. Other
factors, including reading preferences, learning styles, prior knowledge, language proficiency may be also linked
the learners’ vocabulary acquisition through the multimodal reading programs, so it is suggestion that these
factors mentioned earlier should be taken for the future practice’s consideration.

Moreover, this potential MMGR program application may be further investigated with the studies focusing on
how much the learners comprehend the reading text after studying reading via a program. In addition, the further
study can also be highlighted that the adoption of the program must be applied to use for learner groups facing
the learning problem in other foreign languages.
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Appendix
Multimodal Glossing Reading Program (MMGR)

Figure 1. The detail of MMGR program
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