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Abstract

This study examined the contribution of spacing on facilitating learning and retention of L2 word forms and meanings. 38 Saudi Arabian
learners of English studied 30 English words (beyond their current language proficiency) using a spaced and massed displays. The former
refers to the frequent distribution of repetition across multiple learning sessions, whereas the latter deals with the repetition of words into
one single learning session. The 15 lexemes, hence, under the massed condition were classified into three categories of five words, each set
was studied three times in one of the three sessions, whereas the other set of words were studied under the spaced condition in which all 15
words were learned once in each of the three sessions. One offline test was conducted to measure the meaning of word knowledge, and one
online lexical decision task measured respondents’ accuracy and speed in recognizing the form of target words. These two tests were
administrated in immediate post-test (IPT) and delayed post-test (DPT), conducted two weeks later. The results show that the meaning and
form of spaced L2 words are learned and retained better than those of massed L2 words. The reaction time (RT) results also show that L2
learners who are under the spaced condition are faster in recognizing L2 target word forms than those who are under the massed condition.
These findings can have meaningful theoretical and pedagogical implications for developing L2 vocabulary learning and retention.
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1. Introduction

Vocabulary knowledge has long been recognized as a determining factor in learning a second or foreign language reading (Henriksen et
al., 2004), speaking (Hincks, 2003), listening (Steehr, 2009), and writing (Laufer, 2013; Stzehr, 2008) skills. L2 vocabulary learning is
basically based on learning L2 lexical items that are most relevant to L2 learners' needs (i.e., academic, social, business), retain the
knowledge so that it will be readily accessible to them once needed, and use the knowledge, receptively and productively, for
communicative purposes (Moir & Nation, 2002). Foreign language teachers, obviously, need further support regarding vocabulary
instruction since many L2 learners' vocabulary repertoire remains limited even after weeks or months of instruction. This phenomenon
might stem from L2 teachers' uncertainty about the best vocabulary teaching practices (Berne & Blachowicz, 2008). Therefore, different
approaches and techniques to vocabulary presentation, including glossing (Huang & Lin, 2014; Ko, 2012), focus-on-form(s) (Laufer,
2006), spacing (Lotfolahi & Salehi, 2017; Sobel et al., 2011), massed instruction (Nakata & Suzuki, 2019; Namaziandost et al., 2019;
Namaziandost et al., 2020 ) have been explored in order to understand how they can be learned and retained more efficiently (Nushi &
Jenabzadeh, 2016).

One of the most efficient vocabulary techniques, it is essential that L2 learners receive greater exposure to frequent and more common
linguistic structures and features (DeKeyser, 2007) and employ strategies that promote deep processing such as memory and cognitive
strategies (Moir & Nation, 2002). Researchers have found different inspections of exposure times needed to master vocabulary, as it is
recommended 5-16 as the number required of contextual exposures to learn a word (Nation, 1990). Another issue that has been open to
debate among vocabulary researchers is how this exposure should be sequenced, whether spaced or massed (Rogers, 2017). While the
former refers to the repetition of vocabulary items within a single session, the latter distributes learning episodes over more extended time
intervals. Regarding the enhancement of spaced and massed repetition, which is the focus of the study at hand, there is some theoretical
evidence to support the supremacy of spaced instruction to massed instruction. According to earlier component-levels theory (Glenberg,
1979), which expands his previous encoding variability hypothesis, maintains that repetition will be possibly more efficient for working
memory “because of the differential encoding and storage of their components" (Rose, 1980, pp. 84-85). Findings from previous
cognitive psychological studies suggest that spaced repetition may lead to more retention of information than grouped repetition
(Goossens et al., 2012; Suzuki & Dekeyser, 2017). However, previously published studies are generally limited to the mastery of
grammatical features (e.g., Miles, 2014; Mashhadi et al., 2017) and language skills (e.g., Bui & Ahmadian, 2019). It has not been until
recently that L2 vocabulary researchers have investigated of how spaced and massed repetition affects learning and retaining the aspects
of L2 word knowledge (form and meaning). As stated by Ellis (2006), further research is required to deal with unresolved issues
concerning massed and spaced vocabulary instruction. The current study, therefore, sets to focus on the contribution of multiple exposure
on L2 word learning and retention. The main query in this investigation is whether spacing can contribute on facilitating learning and
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retention of the form and meaning of L2 words among L1 Arabic learners of English.
2. Literature Review
2.1 Spaced and Massed L2 Vocabulary Learning Practice

There are two sets of practice in vocabulary learning terminology, namely intentional and incidental, which shape learners' lexical
knowledge. These terms differ in how learners devote their attention to the process of learning. The former engages learners in an explicit
vocabulary learning activity such as gap-fill or crosswords, hence, the words are delivered intentionally in different word-learning
strategies. While incidental learning's primary focus is on another task rather than vocabulary learning. On other words, incidental
learning takes place according to Uchihara et al. (2019) when students are not “forewarned of an upcoming vocabulary test" (p. 2). New
L2 words should be exposed to the learners in various micro skill contexts without any attention paid to learn these new words. Evidence
from previous research indicates that intentional learning may be more conducive to vocabulary learning than incidental (Yanagisawa et
al., 2020). Consistent findings have been reached for the benefits of intentional learning in spaced practice studies (Edmonds et al., 2021).

Several published research studies examined the effect of the frequency of encountering a word on later recall. As many research has
investigated different estimates of the adequate number of word exposures needed to be successfully retained. For instance, Nation (1990)
suggested that the adequate exposure times to learn a word within a text is between five and sixteen. It is showen that six repetitions
exposures can result in better learning than two or four (Rott, 1999). Pigada and Schmitt (2006) assertained that the frequency has no
direct impact on new word learning, however, the learning rate was increased after more than ten repetitions. Nevertheless, even after
more than 20 exposures may be insufficient for some learners to master the meaning of some words. Therefore, it is important to identify
the number of repetitions and the way these repetitions are spread over time. To illustrate this, spaced repetition deals with using
repetition within different learning sessions whilst massed repetition refers to words that are repeated in one study session. Much more
details regarding the significance of spaced instructions on vocabulary learning would be discussed next.

SLL researchers explored the impact of distributed practice on learning different language skills and sub-skills, including speaking
(Kobayashi, 2021), syntax and grammar (Ambridge et al., 2006; Miles, 2014), and especially vocabulary (Edmonds et al., 2021; Nakata &
Elgort, 2021; Pavlik & Anderson, 2005), many of which have confirmed the beneficial effects of distributed practice and instruction.
According to Kim and Webb (2022), several theories shed light on the effects of spaced practice: a) Desirable difficulty framework shows
that spacing intervals between learning sessions can make learning more complicated but more desirable. b) Forgetting that happens
during spacing makes retrieval more effortful but leads to robust retention. ¢) Consolidation learning founds that spaced learning
opportunities can improve future repeated learning. d) According to deficient processing, spaced learning may result in more attentional
processing, while massed learning may involve less processing of information. e) Accessibility principle points out that additional
learning of information is boosted by minimizing the information access in the spacing memory. f) Contextual variability theory based on
that spaced learning can create favorable conditions for recalling information learned in different contexts by making it distinctive. g)
Study-phase retrieval indicates that spacing between retrievals can be beneficial to long-term retention.

Flawed transmission and encoding instability are two of the central theories showing the significant effect of spread distribution on
vocabulary learning and retention. The encoding instability theory illustrates that spaced items can be learned and retained much easier than
massed ones. As the spaced distribution may allow learners to use and present the new words in a different contexts, which therefore may
result in better retention due to using them more hints (Greene, 1989). Nevertheless, the hypothesis flawed processing (Challis, 1993) argues
that massed procedure may not need for deep information processing. When using the massed distribution, all words are repeated into one
single learning session; this means that the learner may not being able to engage in deep processing of the words which may lead to some
challenges in retaining them later.

Several moderator variables can affect the outcome of spaced instruction. Previous studies have determined that variables such as the age
of the participants, the learning goal (i.e., vocabulary, grammar, morphology, pronunciation, or speaking), the number of sessions (single
session study or multiple-session study), the type of practice (study trials, test trials, or a combination of both), the type of activity (either
verbal, visual, or educational), feedback provision and timing, frequency of practice, and retention interval can yield different results. In
the context of Taiwan, Serrano and Huang (2018) investigated the case of 71 high school students assigned to mass and spaced instruction
groups. They found the first group outperformed the immediate post-test. Furthermore, the spaced group retained more vocabulary
between the immediate and delayed post-test. Yet, neither group gains significantly in the pretest or the delayed post-test though.

Many previous studies on the spacing impact have concerned on younger learners more than adult learners (e.g., Kornell, 2009; Sobel et
al., 2011). At university-level L2 research Cekicand Bakla (2019) studied the impact of three different types of instructions on 77
intermediate Turkish EFL. The participants were grouped into expanding, intensive and long-term fixed spacing groups. Each group read
12 passages that included 20 lexical items. The Vocabulary Knowledge Scale (VKS) was obtained to gather the data via a multiple-choice
test consisting of 20-item. They focused on the lexical items under research. It was clear that the productive knowledge of all three groups
significantly improved after comparing pre and post-tests. Furthermore, it was found that the group with the most extended amount of
spacing interval outperformed other groups in terms of receptive vocabulary gain. Another study was conducted by Kornell (2009) who
used 20 words with their synonyms to probe the outperformance of spacing compared to massed distribution procedures. The results
indicated that the group of spaced learning had significantly retained word pairs better than that of the massed group.

Nakata and Suzuki (2019) explored the spacing effect in a different context concerning intentional impact of vocabulary learning and the
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spacing. They precisely examined the effects of spaced and mass instruction with respect to semantically related words (e.g., coordinates,
synonyms, antonyms). To this aim, they presented 133 university students with 48 low-frequency English vocabulary and their
equivalents in Japanese. Twenty-four of these words were related semantically, the other 24 were unrelated though. Both groups took part
in the pretest, learning phase, gap filler task, and an immediate post-test in the first session. The learning phase for each group differed
based on the type of instruction they were supposed to receive. Finally, after one week of the first session, the delayed post-test was held .
The analyses did not show any significant difference between learning semantic clustering and unrelated words. Regarding the effect of
spacing, it was clear that intervals benefitted both related and unrelated words. Nevertheless, it was assumed that spacing was more
conducive to the former group of words, the unrelated words benefited more from spaced instruction. The existing literature has also
found that spaced instruction can be more effective factor than massed practices despite different outcomes from one method to another,
for instance on lexis (Cekic & Bakla, 2019; Goossens et al., 2012; Kornell, 2009; Bahrick et al., 1993; Lotfolahi & Salehi, 2016;
Nakata, 2015), learning in particular L2 grammar (Mashhadi et al., 2017; Miles, 2014) and reading comprehension (Namaziandost et
al., 2018).

Recently in the Chinese context, Lee et al. (2021) gauged how spaced, and massed instruction impacts 19 low-achievers vocabulary
retention. Adopting a 2>3 within-participant replication design, the researchers planned to administer three tests, which included four sets
of words, to both massed and spaced classes. The first test was given immediately after the final teaching session, and two delayed tests
were held after four weeks of the first test. The study results pointed out that spaced instruction resulted in both short and long-term
retention among low-achieving students. Kim and Webb's (2022) meta-analysis on spaced learning shows that the effect size of spacing is
small to medium immediate post-test and medium to large for delayed post-tests. In other words, spaced instruction is generally more
effective in the long run. In addition, they noted that longer spacing is beneficial to long-term retention. In view of all, the existing
literature has shown that spaced has more effect than massed instruction on L2 vocabulary learning and retention at both a high-school
level and an undergraduate-student level in an educational settings.

2.2 Overview of the Present Study

As can be seen above, all of the studies reviewed here support the fact that spacing effect outperformed the massed effect on vocabulary
learning and retention. L2 vocabulary learning researchers have examined the spacing effect in different contexts and conditions, mainly
focusing on how to memorise familiar (unrelated) words and there has not been any investigation, to the limited knowledge of the
researcher, on the spacing contribution aiming presicly learning and retaining the meaning and form of L2 words. Therefore, the present
study sets to examine to what extent L1 Arabic learners of English can learn the form and meaning of 30 English words through spaced
and massed instructions. To this end, the current study is addressed the following questions:

RQ1: To what extent can spacing and massed conditions facilitate learning and retaining the form of L2 words?
RQ2: To what extent can spacing and massed conditions facilitate learning and retaining the meaning of L2 words?
3. Methods

3.1 Participants and the Target Words

A total of 40 L1 Arabic learners of English enrolled at postgraduate classes at Qassim University participated in this study. Two of them
were removed because they didn’t complete all the sessions of the experiment, resulting in a final sample size of 38 participants (mean age=
19.3). They were all enrolled on the Intensive Course in the English Language and Translation Department. The participants passed courses
with 70%. They were expected to master a proficiency level in the CEFR (Blinto B2).

Thirty Target-words were used in the current study for measuring the meaning and form aspects of word knowledge within two sessions
(massed and spaced learning sessions). They were randomly selected from the six and seven frequency layers of 1,000 word families in
BNC to ensure that they were beyond their current English language proficiency level. As Laufer (2000) pointed out that English second
language (L2) learners’ vocabulary size often ranges within the limit of 1,000-4,000 word families. This ensures that the target words of
this study were totally new to all participants. All the selected target words were singular nouns, for easier classifification than adverbs
and adjectives (Laufer, 1997).

3.2 Lexical Decision Task (LDT)

In LDT (Lexical Decision Task), a participant has to make quick decision about whether combinations of letters compose accurate English
words. Reaction times were used to indiate to the speed of figuring out the words under learning. In this type of experimental paradigm, in
order to ensure that the attention of the learners is not extremely yielded to the target items, so a number of distractors has to be set; three
groups of categories were used, namely: target -words, non-words, real English words. In order to avoid test items repetition and to provide
a distractors balance; the following number of items were used during the LDT -which has been conducted two times as an immediate (IPT)
and a delayed post-test (DPT), and —each time -only the target words were repeated, while the distractors were changed: 50 items: 30
target-words, 10 real English words, and 10 non-words. This procedure was followed in order to avoid repetition of test items across tests,
which may lead to potential learning effects for words that were not target items in the study. The used LDT stimuli were displayed
individually (one by one) on the middle of the white background screen; all the stimuli are roughly equal in length, showed in Black Times
New Roman font, 18-point size.

Instructions for participants:
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- Words will appear one by one in the middle of your screen.
- You should make quick decision about whether the target words are accurate English word.
- Press 'D'to confirm “Yes” answer (seen before) and press ‘K’ to confirm “No” answer (not seen before).

- To start, the "' will symbol display in the middle of the screen for 20 seconds to make you ready for the first word. Kindly
prepare one finger (from left hand) just on top of 'D' key and a finger (from right hand) on top of 'K’ key, to start the test
immediately while the "*' symbol disappears.

- You have 6 trials to practice and be familiar with this procedure: six stimuli will appear to ensure that participants became
familiarised with the experiment.

- When you are ready to start, press the 'Space Bar’.

Participant error rate higher than 40% will make subject to be removed and will be replaced by a new participant. Participants are scored by
awarding one point for each correct answer. All error trials will be excluded to asertain that extreme reaction time data did not influence the
mean RTs for the LDT, an outlier (subject-based outlier procedure) identification was followed. RTs that were more than two standard
deviations (SD) above or below the participants’ means across items were trimmed to the cut- off value of two SDs for that participant (as
followed by Jegerski, 2014).

3.3 Vocabulary Knowledge Scale (VKS)

Over the years, the VKS was used for testing productive vocabulary knowledge, and the scale test and its modified versions were carried out
in various studies (Waring, 2002). The present study uses the VKS simplified updated version of the (Brown, 2008) (see Table 3.1), The
original 5-point VKS scale adapted by (Wesche & Paribakht, 1996) was used to develop the stduents' VKS. This scale was simplified by
Brown (2008) and minimize to just include a 4-point scale. Wesche and Paribakht (1996) indicated that VSK sacle involved two statements
which may not be clearly differentiated: “I think it means” (Scale III) and “I know this word. It means” (Scale IV). Therefore, the following
statement: “I have seen this word before and I think it means ” (Scale IIT) was removed in the VKS modified version, developed by
Brown (2008).

Table 3.1. Modified Vocabulary Knowledge Scale

Self-Report Category

l. 1 don’t remember having seen this word before.

1. I’ve seen this word/phrase before, but I don’t know what it means.

11. | know what this word. It means (Give the meaning in English or Arabic.)
V. | can use this word in a sentence (Write a sentence.) (If you do this section, please also complete 111.)

3.4 Administering and Scoring the VKS Test
Participants pass the VKS for all 30-target words to evaluate the retained meaning aspect over time. The unknown word, categories | and Il

recive no points. In the current study, participants award one score in the known word category: for receptive or productive word knowledge
when they can use of a target word semantically as well grammatically accurate.

3.5 Procedure

The participants firstly completed a consent form for ethical approval and a brief information sheet about their educational background, age
and their language profiency, as these factors may have an effect on their performance. The study was conducted in a classroom. The
students were informed that they were going to learn a series of new words by the researcher. The first session was on presenting all the
target words (30 English words) and they were showed via PowerPoint presentation. The participants were requested to provide each word
meaning. They, generally, were unable to come up with the correct word meaning demonstrating that the words were totally new to them.
Next, the researcher provided the participants with the definition of the word and accompanying phrase.

In the seconds session, the participants practiced in the spaced condition 15 (three thematic sets), and in the massed condition 5 (1 thematic
set). One exercise was allocated to each item in spaced condition. The participants had to perform puzzles after a short break time and they
were provided with feedback after doing the exercises completely. The right answers were given to the participants on the part of the
researcher so that they could assess their own performance in spaced condition. The participants, in massed condition, had to do three
different activities in a row on the five items. They had to perform after exercise 1, puzzles and they were provided feedback on their
performance. This process took place for the second land third exercises. The same procedure of Session 2 repeated for Sessions 3 and 4
except for the use of different thematic word in the massed condition. In general, the items were practiced in meaning and form sets and
three exercises were carried out for each item in both (spaced and massed) conditions. The word sequences within each set was different in
each for the three exercises. The researcher did not practice the words after the session; therefore, before Session 5, the students did not
practiced them in the classroom. For an overview of the procedure, see Table 3.2

The participants, in the fifth session, were tested on all the target words using as immediate-tests LDT to measure the form recognition of L2
target words and VVKS to assess learning of the meaning of the these L2 target words. In the sixth session, the same two tests as post-tests, the
LDT to measure L2 word recognition performance and the VKS of all L2 target words to test the meaning retention, were administered after
two weeks later.
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Table 3.2. Study Procedure

1 2 3 4 5 6

Presentation of | Items 1-15 Items 1-15 Items 1-15

all items (1-30) | Exercises + Exercises + feedback Exercises + feedback
feedback (spaced condition) (spaced condition)
(spaced condition) (1 day later) (2 weeks later)
Items 1- 5 Items 6-10 Items 11-15 all items were | all items were
Items 1- 5 Items 6-10 Items 11-15 tested by LDT | tested by LDT
Items 1- 5 Items 6-10 Items 11-15 and VKS (1) | and the VKS
Exercises + feedback Exercises + feedback Exercises + feedback (2
(massed condition) (massed condition) (massed condition)

4, Results and Discussion

The results of VKS and LDT tests are presented. For normality, the Kolmogorov-Smirnov test was used to measure both tests used in the
current study, and since the scores for both these measures, for all participants, were normally distributed, parametric tests were
administrated to examine the two condition differences. Because all participants received the target words in spaced condions at the
beginning of each learning session and the massed condition at the end, it is important to test firstly whether such a concentrating effect had
occurred which may lead to L2 learning advantage of spaced over massed L2 words. Thus, L2 participant performance on the exercises of
both spaced and massed conditions were compared. The results showed that all participants obtained high scores on both (spaced: M=
89.35%, SD= 13.23; massed: M= 87.95%, SD= 12.03) and the difference between their performance on the exercises of the spaced and
massed conditions was not significant, t (30) = - 0.298, p = .885, d= 0.084. Moreover, there was no significant difference between the
performance of the two classes, t (29) = - 0.901, p = .410, d= 0.190.

The first RQ raised by the current study was to investigate to what extent can spacing and massed conditions facilitate recognizing the form
of L2 words. As mentioned before, the target words used in this study to measure the meaning and form aspects of L2 word knowledge were
randomly selected from the six and seven frequency layers of 1,000 word families in the British National Corpus (BNC) to ensure that they
were totally unknown to all participants. Descriptive statistics presented in Table 4.1 show that the spaced condition generally obtained
higher scores in the LDT accuracy scores in both IPT (98.4 %) and DPT (97.4 %) for the L2 target words than in the massed condition IPT
(70.73 %) and DPT (68.27 %). This suggests that L2 participants in the spaced condition were better at recognizing the form of L2 target
words than in massed condition (see Table 4.1).

Table 4.1. Target words in LDT (IPT & DPT) both conditions

Mean Std. Deviation
Spaced-(IPT) 14.76 .542
Spaced-(DPT) 14.61 .755
Massed-(IPT) 10.61 2.388
Massed-(DPT) 10.24 2174

Finding out the extent spacing can facilitate recognizing and retaining the form of L2 words better than massed condition, the results of
t-test, as shown in Table 4.2, present that there is a significant difference between the total accuracy scores of the LDT (spaced condition)
(M=14.76; SD=.542) and total accuracy scores of the LDT (massed condition) in learning the form of L2 new words (IPT) (M=10.61;
SD=2.388); [t (37) = 10.534, p = 0.000]. There is also a significant difference between the total accuracy scores of the LDT (spaced
condition) (M=14.61; SD=.755) and the accuracy scores of the LDT (massed condition) in retaining the form of L2 new words two weeks
later (M=10.24; SD=2.174); [t (37) = 11.073, p = 0.000] (see Table 4.2). These results indicate that using spacing can facilitate learning and
retaining the form of L2 words better than massed condition. These findings are confirmed by other previous research which have found that
spaced learning has more effect than massed learning on learning L2 grammar (Ambridge et al., 2006; Mashhadi et al., 2017), reading
comprehension (Namaziandost et al., 2019; Yanagisawa et al., 2020), and lexis (Cekic& Bakla, 2019; Goossens et al., 2012; Lotfolahi &
Salehi, 2016; Sobel et al., 2011). One of the proposed reason behind that spacing resulted in learning facilitation and retention of L2 new
word forms could be accessibility. In other words, the participants had more access to the target forms across separate sessions and as they
were exposed to the target forms, it drew their attention to them which led to selective attention as suggested by Brown (2007). It can be also
argued that accessibility principle may play a pivotal role in learning and retention of L2 forms because L2 learners may focus on L2 new
word forms repeated in different sessions more than on ones encountered many times but in one session. Moreover, as previously mentioned
that since spacing takes place across sessions repeatedly which may lead to learn the form of L2 new word deeply, and then may result to be
transferred to long-term memory.

Table 4.2. Spaced and Masses variables measuring L2 word form recognition

Mean |Std. Deviation [t df [Sig. (2-tailed)
Spaced-LDT (IPT) 4.158 2.433 10.534 | 37 .000
Massed-LDT (IPT)
Spaced-LDT (DPT) |4.368 2.432 11.073| 37 .000
Massed-LDT (DPT)
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Another aim of the first RQ probe the extent in which spacing and massed conditions can facilitate the speed with which respondents recognised
the form of L2 target words. Descriptive statistics presented in Table 4.3 show that the respondents in spaced condition generally were shorter in
the LDT reaction times (RTs) in both IPT and DPT for the L2 target words than in the massed condition IPT and DPT. This suggests that L2
participants in the spaced condition were faster at recognizing the form of L2 target words than in massed condition (see Table 4.3).

Table 4.3. Target words in LDT- Reaction Time (IPT & DPT) both conditions

Mean Std. Deviation
Spaced-IPT 14839.605 4026.9514
Massed-IPT 17019.87 4620.873
Spaced-DPT 13975.526 5103.8079
Massed-DPT 15498.737 5661.9322

Finding out to what extent spacing and massed conditions facilitate the speed with which respondents recognised the form of L2 target
words, the t-test results in Table 4.4 below show that there is a significant difference between the LDT (spaced condition) (M=14839.605;
SD=4026.9514) and total accuracy scores of the LDT (massed condition) in the speed of recognizing the form of L2 new words (IPT)
(M=17019.87; SD=4620.873); [t (37) = -6.737, p = 0.000]. There is also a significant difference between the LDT (spaced condition)
(M=13975.526; SD=5103.8079) and the (massed condition) (M=15498.737; SD=5661.9322) in L2 participants' speed in retaining the form
of L2 new words two weeks later (DPT); [t (37) = -4.084, p = 0.000] (see Table 4.4). These results indicate that L2 participants in the spaced
condition were faster at recognizing the form of L2 target words than in massed condition. This occurs because they were constantly at
exposure to the forms of the words in subsequent sessions which may result in better retention and recognition since continuous exposure to
forms can lead to fast recognition. It can then be argued that encountering L2 new word forms continuously in various contexts across
separate sessions can lead to fast recognition.

Table 4.4. Spaced and Masses variables measuring the speed of L2 word form recognition

Mean | Std. Deviation| t | df |Sig. (2-tailed)
Spaced-LDT (IPT)
Massed-LDT (IPT) -2180.2632 | 1995.0755 |-6.737 |37 .000
Spaced-LDT (DPT) | ]
Massed-LDT (DPT) 1523.2105| 2298.9165 |-4.084 |37 .000

The second RQ investigates the extent in which spacing and massed conditions can facilitate learning and retaining the meaning of L2
words. Table 4.5 shows that the spaced condition generally obtained higher scores in the VKS both IPT (97.2%) and DPT (95.6%) for the L2
target words than in the massed condition IPT (55.8%) and DPT (46.33%) (see Table 4.5). This suggests that L2 participants in the spaced
condition were better at learning and retaining target words meaning than in massed condition. This can be as a result of contextual
variability (Kim & Webb, 2022) since encountring these L2 new words takes place across sessions repeatedly which may lead to process and
learn the meaning deeply and, then, lead to better learning and retention of the meaning of L2 new words.

Table 4.5. Target words in VKS (IPT & DPT) both conditions

Mean Std. Deviation
Spaced- (IPT) 14.58 .858
Spaced-(DPT) 14.34 1.021
Massed-(IPT) 8.37 1.822
Massed- (DPT) 6.95 1.576

To find out the extent spacing can facilitate learning and retaining the meaning of L2 words better than massed condition, the t-test results in
Table 4.6 show that there is a significant difference between the total accuracy scores of the VKS (IPT) spaced (M=14.58; SD = .858) and
massed (M =8.37; SD = 1.822) condition in learning the meaning of L2 new words [t (37) = 19.946, p = 0.000]. There is also a significant
difference between the total scores of the VKS delayed-post test (DPT) spaced (M=14.34; SD = 1.021) and massed (M=6.95; SD = 1.576)
condition in retaining the meaning of L2 new words [t (37) = 24.793, p = 0.000] (see Table. 4.6), indicating that using spacing can facilitate
learning and retaining the meaning of L2 words better than massed condition, in congruity with the study undertaken by Nakata and Suzuki
(2019). One of the suggested reason behind that spaced condition groups outperformed the massed one might be that spacing consolidated
learning for the future retention and it gave rise to more attentional processing. It can be argued that spacing may enhance learning and
retaining the meaning of L2 new words since it takes place across sessions repeatedly which may result in learning the meaning of L2 new
words and, then, may lead to be transferred to long-term memory.

Table 4.6. Spaced and Masses variables measuring the retention of L2 word meanings

Mean Std. Deviation T df Sig. (2-tailed)
Spaced-VKS (IPT) - Massed-VKS (IPT) 6.211 1.919 19.946 37 .000
Spaced-VKS (DPT)- Masses-VKS (DPT) 7.395 1.839 24.793 37 .000

5. Conclusion
This study sheds light on a meaningful treated aspect of L2 new word learning by comparing two learning procedures viz., spaced and
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massed conditions. It shows that L2 learners learned and retained both vocabulary form and meaning using spaced procedures better than
massed conditions. It finds that distributing L2 new words across different learning sessions can lead to better L2 vocabulary learning and
retention than massing them into one session. Besides, L2 learners in spaced condition were faster in L2 word form recognition in both IPT
and DPT. It should be noted that in this study both spaced and massed items were presented and studied initially at the first session, hence,
the total number of word presentation was the same in the spaced and massed conditions. Nevertheless, the current results indicate that
spacing L2 target words during multiple learning sessions can benefit L2 vocabulary learning and retention in a classroom practices.

However, the current study had some limitations which can be taken into consideration by other future researchers. The target spaced words
were always studied first in the current study which may affect the learning process during practices. Therefore, a call to replicate this study is
recommended using completely balanced procedure between groups to find out the differences. Moreover, the participants of the study were
between (B1) and (B2) levels, other researchers may carry out research in the future taking other language proficiency levels into account to
find out the differences. Hence, further studies are required to re-explore other factors which may lead to remarkable improvement of L2
vocabulary learning and retention. It is necessary to administer a longer period post-test over, for instance, 3 weeks to measure how long L2
learners can retain L2 new words in longer term. As reported by Kim and Webb (2022) that the longer the period, the greater the effect size of
spaced learning. That is, it might be useful in future research to test the relationship between the effect of spacing and retention interval.

The findings have implications for EFL teachers, and vocabulary course developers concerning the effective role of spaced instruction in
enhancing L2 vocabulary learning and retention. It can be suggested, ultimately, that spacing L2 target words during separate vocabulary
learning sessions is better than massed them in one learning session.
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