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remain largely unverified. This study evaluated the predictions of the ILH Plus

Keywords: regarding the contribution of the search component and examined whether word
incidental length and working memory (WM) contribute beyond the model or moderate its
vocapulary predictions. In a quasi-experimental design, 87 female university EFL learners
learning, completed a reading task either with or without search (dictionary consultation).
Involvement Vocabulary learning was assessed using immediate and delayed meaning-recall tests,
Load _ and WM was measured using digit-span tasks. Results showed that both tasks
Hypothesis produced comparable immediate vocabulary learning which supports the predictions
Plus, search, of the ILH Plus whereas similar delayed retention does not. Word length significantly
word length,  predicted both immediate and delayed vocabulary learning whereas phonological
working WM was only positively associated with immediate learning. Neither word length nor
memory. WM moderated the predictions of the ILH Plus. The findings suggest that there is a

threshold for task effectiveness to be measurable when compared to another task. They
also emphasize the importance of considering lexical characteristics alongside task
effectiveness index when evaluating incidental vocabulary learning.

1. Introduction

Incidental vocabulary learning is a major source of second language (L2) vocabulary
development (Webb, 2019). As learners engage in meaning-focused activities such as reading,
they occasionally acquire new words without trying to memorize them deliberately. Because
vocabulary knowledge is important to language proficiency, identifying the factors that
facilitate incidental vocabulary learning remains an important endeavour of vocabulary
research.

Among the theoretical frameworks proposed to explain task-induced vocabulary learning,
the Involvement Load Hypothesis (ILH) (Laufer & Hulstijn, 2001) has received considerable
attention. The hypothesis predicts that tasks inducing greater involvement lead to greater
vocabulary acquisition and retention. Although many studies supported its predictions (e.g.,
Kim, 2008; Keating, 2008; Eckerth & Tavakoli, 2012), other studies reported findings that
contradict or support the model only partially (e.g., Folse, 2006; Snoder, 2017; Huang, 2018).
Drawing on this body of research, Yanagisawa and Webb (2022) developed the ILH Plus as a
revised framework that offers more specific predictions regarding the contribution of factors
related to task characteristics to immediate vocabulary learning and delayed retention.
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The ILH Plus has hardly been empirically evaluated despite its theoretical importance. To
date and as far as the researcher knows, only one published study by Komuro (2023) directly
tested the framework. Furthermore, Yanagisawa and Webb (2022) invited future research to
test their model and to examine whether variables outside the model, such as learner- and word-
related characteristics, contribute to vocabulary learning beyond its predictions. This
recommendation is particularly important because previous research showed that word length
as a lexical characteristic and working memory (WM) as a learner characteristic may affect
vocabulary learning. However, these variables have not been investigated within the
framework of the ILH Plus.

The present study responds to these gaps by evaluating the predictions of the ILH Plus
regarding the search component while examining whether word length and WM contribute
beyond the model and moderate its predictions. By integrating task, lexical, and learner
characteristics within one single study, this research provides one of the first empirical
evaluations of the ILH Plus. Accordingly, the study addresses the following research questions:

1. To what extent does the ILH Plus accurately predict vocabulary learning when the search
component is manipulated?

2. Does word length contribute to incidental vocabulary learning, and does it moderate its
predictions?

3. Does working memory contribute to incidental vocabulary learning, and does it moderate
its predictions?

2. Theoretical Background

The ILH (Laufer & Hulstijn, 2001) was proposed to explain why some vocabulary learning
tasks lead to better incidental vocabulary learning than others. Drawing on the Depth of
Processing framework (Craik & Lockhart, 1972), the ILH maintains that the effectiveness of a
task depends on the amount of involvement it induces during learning. This involvement is
determined by three components: need, search, and evaluation. Need refers to the motivation
to learn a word while search refers to consulting a source to find out the meaning of an
unfamiliar L2 word or the L2 form equivalent to an L1 concept. Evaluation requires learners
to compare or use lexical items in context. Each component is assigned an involvement degree,
and the sum of these degrees represents the overall involvement load (IL) of a task. The ILH
predicts that tasks with higher ILs result in better vocabulary acquisition and retention than
tasks with lower ILs.

Since it was introduced, the ILH has generated a large amount of research and has become
one of the most investigated frameworks in vocabulary learning (Yanagisawa, 2020). Many
studies supported its predictions (e.g., Kim, 2008; Keating, 2008; Eckerth & Tavakoli, 2012).
However, other studies reported findings that contradict its predictions or support the
hypothesis only partially (e.g., Folse, 2006; Snoder, 2017; Huang, 2018). These findings
collectively suggest that although the overall IL is an important predictor of incidental
vocabulary learning, the relative contribution of individual involvement components may not
be captured by the original model adequately. Other limitations were also identified in recent
meta-analyses and reviews such as Hazrat and Read (2022), Liu and Reynolds (2022) and
Yanagisawa and Webb (2021). To address these limitations, Yanagisawa and Webb (2022)
proposed the ILH Plus by using model-selection procedures and evidence synthesized from
their large-scale meta-analysis (Yanagisawa & Webb, 2021). The ILH Plus was introduced as
a revised framework of the original ILH for predicting incidental vocabulary learning. Rather
than assuming that all involvement components contribute equally, the ILH Plus assigns
different weights to individual task characteristics and distinguishes between immediate
vocabulary acquisition and delayed retention by proposing separate prediction formulas for
each outcome. These formulas are presented below.
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The incidental vocabulary learning formula of activities for immediate learning
= [Need (absent : 0 or present : 1) x 20.9]
+ [Evaluation (0 or 1) x 8.3]
+ [Sentence-level varied use (0 or 1) x 15.3]
+ [Composition-level varied use (0 or 1) x 23.3]
+ [Frequency ( number of times of encounter or use) x 9.4]
+ [Mode (written : 0 or spoken : 1) x — 9.8]

The incidental vocabulary learning formula of activities for retention
= [Need (absent : 0 or present : 1) x 13.8]
+ [Search (O or1) x — 5.1]
+ [Evaluation (0 or 1) x 9.1]
+ [Sentence-level varied use (O or 1) x 11.5]
+ [Composition-level varied use (0 or 1) x 21.0]

Compared to the original ILH, this framework introduces several important changes. It
distinguishes different levels of evaluation and incorporates frequency of encounter/use and
mode of activity as additional task characteristics. It also assigns different weights to individual
predictors according to their estimated contribution to learning. Most importantly for the
present study, the ILH Plus revised the role of search. Whereas the original ILH assumes that
searching for the meaning of unfamiliar words facilitates vocabulary learning, the ILH Plus
predicts that search does not contribute to immediate vocabulary acquisition and may have a
small negative effect on delayed retention. Consequently, when two tasks are identical in all
other respects, the model predicts comparable immediate learning but lower delayed retention
for the task requiring search.

The ILH Plus has two central predictions. First, when variables included in the model are
held constant, tasks with higher effectiveness indices should produce greater vocabulary
learning than tasks with lower effectiveness indices. Second, even when variables outside the
model differ across tasks, those tasks with higher effectiveness indices should still lead to
superior learning outcomes. Despite these theoretically important predictions, empirical
evidence evaluating the ILH Plus remains scarce. To the best of the researcher's knowledge,
Komuro (2023) is the only study that examined the framework. The study supported the
predictions of the ILH Plus regarding the revised evaluation component and the role of learner
proficiency, but several predictions of the model remain untested, including those concerning
the search component. Additionally, Yanagisawa and Webb (2022) invited future research not
only to verify the predictions of the ILH Plus but also to investigate variables beyond task
characteristics to improve the explanatory power of the model. Hence the present study aimed
to examine the role of search and two external variables, word length and WM capacity. The
following sections review the empirical literature related to these variables.

3. Empirical Evidence

Empirical research studying the contribution of search to incidental vocabulary learning is
mixed. Studies comparing tasks that involve search to tasks that did not generally reported little
or no advantage for search in either immediate or delayed vocabulary learning (e.g., Snoder,
2017; Huang, 2018). In contrast, other studies showed that search operationalized in dictionary
consultation can facilitate learning. For example, Yang and Cao (2021) showed superior
delayed retention for learners who completed a task with search. Udry and Berthele (2025)
found that online dictionary led to greater learning than on-screen glossary and paper
dictionary. A similar conclusion was reached by Lo (2024) who found that the online dictionary
and sentence-level searches using Google Translate promote vocabulary acquisition and
retention. Advantages were also reported for electronic dictionaries compared to paper
dictionaries (Dziemianko, 2010, 2017). These findings suggest that the effectiveness of search
may depend on the learning conditions and task demands, or even differences in learners'
proficiency (Lo, 2024; 2025). However, none of these studies examined the specific prediction
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of the ILH Plus, search should not improve immediate vocabulary learning and may even
reduce delayed retention when other variables of the model are held constant.

Another variable of interest is word length. It is a lexical characteristic that may influence
vocabulary learning, yet it has not been thoroughly examined in L2 vocabulary research
(Peters, 2020). Word length has been measured in different ways, as the number of letters,
phonemes, or syllables. Generally, longer words are assumed to impose greater processing and
memory demands than shorter words, and this may increase learning difficulty. However, the
extent to which word length affects vocabulary acquisition is still uncertain because empirical
findings show considerable variation across studies. In several studies word length was
reported as a significant predictor of vocabulary learning, with shorter words learned or
retained more successfully than longer ones (e.g., Alsaif & Milton, 2012; Puimege and Peters,
2019; Reynolds et al., 2015; Vanbuel, 2025; Willis & Ohashi, 2012). However, other studies
found that the effect became weak or non-significant after controlling for other lexical variables
and learner characteristics (Masrai & Milton, 2015; Zeng et al., 2022; Mulder et al., 2019;
Urdaniz & Skoufaki, 2022). These inconsistent findings can be attributed to factors such as
learner proficiency, morphological awareness, and differences in research design. Importantly,
most studies on word-length effect are correlational or predictive, examining the correlation
based on vocabulary knowledge tests rather than employing a task-based model of incidental
vocabulary learning. Therefore, whether word length contributes beyond the predictions of the
ILH Plus remains unknown.

WM is another potential variable that contributes to vocabulary learning (Baddeley, 2003;
Baddeley, 2015; Juffs & Harrington, 2011). It is a system with limited capacity responsible for
the temporary storage and processing of information. According to Baddeley and Hitch's
(1974) multicomponent model, WM comprises the phonological loop and the central executive
alongside other subsystems. The former is responsible for storing verbal information
temporarily while the latter controls attention and coordinates cognitive processing. In
language learning, both components are relevant because the process requires learners to
encode, maintain, and manipulate unfamiliar lexical information. Although WM was examined
as a source of individual differences in vocabulary acquisition, its contribution is inconsistent
across studies. While several studies reported positive relationships between WM and
incidental vocabulary learning (Lim & Lee, 2025; Montero Perez, 2020; Teng, 2024, 2025;
Yang et al., 2017), others found that its contribution was limited (Malone, 2018) or absent
(Jung et al., 2025; Suérez et al., 2021). Even among studies reporting significant effects of
WM, there is little agreement regarding which component of WM, phonological or executive,
plays the more important role. These differences were explained in relation to variation in
learner proficiency, task demands, assessment of word knowledge, and the measures used to
assess WM capacity. Consequently, although WM is widely regarded as an important source
of individual differences in vocabulary learning, its contribution within the framework of the
ILH Plus has yet to be examined.

4. Methodology

The current study adopted a quantitative quasi-experimental design and employed an
immediate-delayed posttest design. Participants completed a reading task followed
immediately by a vocabulary meaning-recall test. A delayed posttest was then delivered two
weeks later to assess retention. Pretesting to ensure participants’ unfamiliarity with the target
words was not used since this may result in learning effect.

4.1 Participants

The participant were 87 learners sampled conveniently for administrative constrains. The
participants were female low-intermediate EFL learners studying in a Saudi university. Their
proficiency level was determined based on their performance in a placement test administrated
by the institution upon admission. Participants belong to intact classes which were randomly
assigned to either experimental or control group.
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4.2 Reading Tasks

Two reading tasks were compared in the experiment: a search task (ST) and a non-search
task (NST). The two tasks were almost identical except in the search component. Each task
required participants to read a narrative passage of about 150 words, six of which were the
target words.

For the ST, the target words were removed from the reading material, and participants had
to look them up in the online Cambridge English Dictionary to fill in the gaps. To ensure that
participants looked up definitions in the dictionary, they had to write them down on the
worksheet before moving on to engage in reading comprehension. After reading the text,
participants were given a True/False comprehension exerciseto complete.

In the NST, the same text was utilized with the target items in place. The text was
supplemented with a marginal glossary providing English definitions of the target items. The
provision of the glossary eliminated the need to use the dictionary. After they finish reading,
participants completed a fill-in-the-blanks activity using the target words and a short True/False
exercise. The ST and NST were devised so that all other variables specified in the ILH Plus
model were held constant. According to the formulas of the model, both tasks had identical
effectiveness indices for immediate learning (48) and were therefore expected to yield similar
vocabulary acquisition. For retention, the NST received a higher effectiveness index (22.9)
than the ST (17.8) and hence expected to lead to different retention.

4.3 Target words

Six target words were selected, and these were: vex, dusk, prowess, absolve, quandary, and
permeate. The selection was based on several criteria. The words were low-frequency items
according to the British National Corpus and the Corpus of Contemporary American English,
as accessed through https://textinspector.com/. To examine word-length effects, the set
included two one-syllable, two two-syllable, and two three-syllable words, and these will be
referred to as short, medium, and long respectively throughout the remaining of the paper. The
target words had no prefixes or common suffixes to avoid the effect of morphological
awareness. Also, only words with one or two dictionary senses were selected to reduce the
effect of low dictionary-skills reported in Chen (2017). Finally, to control for grammatical
class, each word-length category contained one noun and one verb.

Since no pretest was administered, unfamiliarity with the target words was ensured through
pilot testing with learners from the same population and scrutiny of course materials the
participants were studying. An additional check for unfamiliarity was through including a self-
report question in the immediate posttest.

4.4 Measures

Acquisition and retention of the target words were assessed through meaning-recall
posttests. In these tests, participants were provided with the target items and were required to
provide their meaning in English or Arabic (the learners’ L1). A meaning-recall test was
preferred to other test formats because it is widely used in incidental vocabulary learning
research and more specifically in ILH studies (e.g., Hulstijn & Laufer, 2001). Furthermore, this
test format corresponds to the activities of the reading task which required participants to
recognize meanings and establish a form-meaning connection. To avoid order effects resulting
from repeated testing, the order of the target words was altered in the delayed posttest.

Due to inconsistency in the literature regarding which WM component contributes to
vocabulary learning, both phonological and executive WM were examined. Given that digit-
span tasks depend only on digits as testing items, these measures were preferred to others that
use linguistic stimuli and may be confounded by learners’ proficiency (Juffs & Harrington,
2011; Linck et al., 2014). Participants completed a forward-digit span task to measure the
phonological WM followed by a backward digit-span task to measure the executive WM. The
former task requires information storage while the latter requires information storage and
manipulation (Waters & Caplan, 2003). Both tasks were administered using PsytoolKkit, a free
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web-based platform for cognitive and psychological experiments and surveys (Stoet, 2010;
2017) In the forward digit-span task, participants need to recall in the same order a sequence
of digits that increases by one digit after each two successful trials. When a participant failed
to recall a sequence for two consecutive trials, the task terminates and the longest digit sequence
the participant was able to recall represented the WM span. The backward digit-span measure
has the exact same procedure as the forward one except that participants recall the digit
sequences in the reverse order. Sequences begin with two digits and can extend up to a
maximum of nine digits.

4.5 Procedure

After obtaining all necessary institutional approvals, data were collected during regular
class sessions. Participants first signed an informed consent form and were briefed on the
overall aim of the study while not disclosing the specific aim to ensure that they do not engage
in deliberate vocabulary learning. Participants then completed the forward digit-span task
followed by the backward digit-span task. Next, they completed the reading task. Only those
in the ST group were permitted to use their phones to access the online dictionary while the
NST group completed the task without dictionary consultation. Immediately after completing
the task, participants were given the immediate posttest. Two weeks later and without prior
notice, the delayed posttest was administered. All tasks and tests were completed under the
researcher’s supervision.

4.6 Data Analysis

Responses in the immediate and delayed posttest represented the vocabulary acquisition
and retention. Following Hulstijn and Laufer (2001) scoring, responses received 0, 0.5, or 1 for
no or inaccurate meaning, semantically similar meaning, or accurate meaning recall,
respectively. To establish scoring reliability, the tests were scored by the researcher twice with
three-week interval and a high intra-rater reliability was achieved (weighted x = 0.93). In
addition, 25% of the responses were scored by a colleague English teacher, and a high inter-
rater reliability was achieved (weighted x = .915).

All statistical analyses were conducted in R. Descriptive statistics were computed for each
group and word-length category. Cumulative link mixed models (CLMMs) were fitted using
the ordinal package to examine the effects of the independent variables, which were task
condition, word length, and the two WM measures, and their interactions. Separate models
were fitted for immediate vocabulary learning and delayed retention.

Because the outcome variable consisted of ordered recall scores (0, 0.5, and 1) and each
participant contributed multiple observations (six target items), CLMMs were used. CLMMs
are appropriate for ordinal response variables while accounting for the non-independence of
repeated observations through random effects. This approach also allowed the effects of the
independent variables and their interactions to be examined simultaneously.

5. Results and Discussion

The following analyses evaluated the predictive validity of the ILH Plus framework.
CLMMs were estimated to examine whether the framework accurately predicted vocabulary
learning when the search component was manipulated and whether word length and WM
contributed to vocabulary learning. Another set of models were also estimated to examine
whether word length and WM moderated the predictions of the ILH Plus. Descriptive statistics
are presented first, followed by the CLMM analyses and discussion of the results organised
according to the research questions.

5.1 Descriptive Statistics

Table 1 summarizes participants’ vocabulary performance across task conditions on
immediate and delayed posttests. As shown in Table 1, the ST group achieved slightly higher
mean recall score than the NST group on the immediate posttest (0.53 vs. 0.45). In contrast,
the NST group showed slightly higher delayed retention than the ST group (0.26 vs. 0.19).

International Journal of Language and Literary Studies




Volume 8, Issue 5, 2026

Table 1. Mean Scores by Task Condition at Immediate and Delayed Posttests

Task Immediate — Immediate — Immediate — Delayed —

condition n Mean SD DElETfEel = Mean DEEgEe — s
NST 39 0.44 0.20 39 0.25 0.20

ST 48 0.52 0.25 48 0.19 0.15

Note. Mean recall scores represent participant-level averages across the six target words. Mean score ranges between 0 to 1.
n represents the number of participants

Figure 1 presents the mean scores by word-length categories. It can be seen that as word
length increased, the recall mean score decreased consistently at both posttests. Short words
produced the highest recall scores on both the immediate (M = 0.69, SD = 0.42) and delayed
posttests (M = 0.44, SD = 0.45), whereas long words produced the lowest recall scores
(Immediate: M = 0.33, SD = 0.46; Delayed: M = 0.08, SD = 0.27). These descriptive patterns
were then examined using the CLMMs.

Figure 1. Mean recall scores by word length at the immediate and delayed posttests.

in Mean Recall Scores by Word Length

~—&— Immediate
0.7 4 +\ -8 Delayed
0.6 1 \
g \
e 05
3 L
= © ! o R
E 04 1 \_‘
= —~—
203 \&
=
0.2 1
>
0.1 =
0.0 T -
Short Medium Long
Word Length

Note. Error bars represent +1 standard error.

5.2 To what extent does the ILH Plus accurately predict the effects of the search
component on incidental vocabulary acquisition and retention?

To address this research question, the estimated CLMM for immediate recall presented in
Table 2 showed that task condition did not predict vocabulary performance significantly ( =
0.44, SE = 0.247, z = 1.79, p = .073) although participants in the ST condition obtained
numerically higher immediate mean score than those in the NST condition.

Table 2. CLMMs Predicting Main Effects on Immediate and Delayed Recall

Immediate . . Delayed

rsor gy | ‘mredse | msdse | oGS, | peao | oy

(SE) P (SE) P
Search (ST) 0.443 (0.247) 1.79 073 -0.443 (0.300) -1.47 141
Medium word | -1.097 (0.291) 3.77 < 001 -1.677 (0.655) -2.56 010
Long word -1.645 (0.300) -5.49 <001 -2.471 (0.685) -3.61 < 001
w&”o'og'ca' 0.265 (0.136) 1.95 051 0.172 (0.163) 1.06 290
&‘&C“t“’e 0.094 (0.123) 0.77 444 0.065 (0.147) 0.45 656
Random
intercept
Participant 0.435 (0.660) 0.459 (0.677)
Word 0.031 (0.175) 0.343 (0.585)
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A similar pattern was observed for delayed retention. Task condition did not significantly
predict delayed vocabulary performance (B =—0.44, SE =0.30, z=-1.47, p = .141) even though
the NST group showed numerically higher delayed mean score than the ST group.

Although descriptive statistics showed numerical advantage for the ST group in immediate
learning and for the NST in delayed retention, this advantage was not statistically significant.
The absence of difference between the two task conditions in immediate learning support the
ILH Plus, which predicts that the two tasks should lead to similar vocabulary gains because
they had identical effectiveness indices. The absence of difference between the two conditions
in delayed retention, however, ran counter to the predictions of the framework which predicts
that the NST should lead to greater learning outcomes since it had a higher effectiveness index.
Nevertheless, the retention results should not be interpreted as evidence against the framework
because Yanagisawa and Webb (2022) acknowledged that when the difference in the
effectiveness indices of two tasks is relatively small, differences in learning outcomes may not
be observable. In the present study, the effectiveness indices of the ST and NST for retention
were modestly different (17.8 vs. 22.9). Therefore, the absence of difference between the two
conditions in retention should not be understood as contradicting the framework. With the
numerical advantage of the NST group in retention and Yanagisawa and Webb’s (2022)
acknowledgement, the findings suggest that differences in predicted task effectiveness may
need to exceed a certain threshold before they translate into measurable differences in learning.

Lack of significant advantage for the ST is in line with studies that reported no benefits for
search-based tasks (e.g., Chen, 2017; Huang, 2018; Hulstijn et al., 1996; Snoder, 2017). Yang
and Cao (2021), in contrast, found better recall for a search-based task in delayed retention.
These studies together may indicate that the benefits of search do not rely only on dictionary
consultation, but on how search was employed within a task and the extent to which it promotes
meaningful engagement with lexical items.

The absence of superior vocabulary gains from the ST condition may appear, at first glance,
to be inconsistent with the extensive literature on dictionary use (Cancino, 2023; Dziemianko,
2010, 2017; Laufer & Hill, 2000; Lo, 2024, 2025; Uchihara et al., 2022; Udry & Berthele,
2025). However, these studies addressed a different question. Most examined whether
dictionary consultation facilitates vocabulary learning relative to no lexical support or
compared the effectiveness of different dictionary formats. In contrast, the present study
compared dictionary consultation with direct provision of meanings while holding other
variables of the model equal. The findings, therefore, do not suggest that dictionary use is
ineffective as participants in the search condition recalled about half of the target-word
meanings in the immediate posttest. The findings instead suggest that searching for meanings
may not provide additional benefits when learners are provided with equally accessible lexical
support through glosses.

Several explanations may clarify why the search condition was comparably beneficial to
the no search condition. The first explanation pertains to the implementation of dictionary
consultation which may have reduced opportunities for connecting form and meaning during
reading. Participants in the NST encountered target words and their meanings simultaneously
within the text through marginal glosses whereas learners in the ST group consulted the
dictionary, recorded meanings, and then proceeded to read the passage. This temporal and
modal separation may have weakened the establishment of form—meaning connections. Similar
observations could be found in Udry and Berthele (2025), who found advantages for online
dictionary over paper dictionary use during on-screen reading, and in Lo (2024), who showed
that isolated word lookups were less beneficial than looking up the words while situated in
their contexts. Another issue that could support this point of view was that many participants
in the ST group associated correct meanings with incorrect word forms.

Furthermore, some participants in the ST group relied during lookup on the dictionary
Arabic translations while those in the NST group were provided only with English definitions.
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This may have affected learning outcomes based on previous research that associated better
vocabulary learning with consulting monolingual dictionaries (Zhang et al., 2021).

In sum, the results support the prediction of the framework for immediate vocabulary
learning and offer qualified support for its prediction regarding retention. The findings suggest
that the predictions of the ILH Plus may be most evident when differences in task effectiveness
indices are sufficiently large.

5.3 To what extent does word length contribute to incidental vocabulary learning, and
does it moderate the predictions of the ILH Plus?

The CLMM for immediate recall (Table 2) revealed a significant effect of word length.
Compared with short words, the odds of successful recall were significantly lower for medium
words (f =-1.097, SE =0.291, z = -3.77, p <.001) and long words (p = -1.645, SE = 0.300, z
=-5.49, p <.001). The odds ratios indicate that the odds of successfully recalling short words
immediately after the task were approximately 3.0 times higher (OR = 2.99) than for medium
words, and 5.2 times higher (OR = 5.18) than for long words.

As shown in Table 2, the effect of word length became even more pronounced on the
delayed posttest. Compared with short words, the odds of successful recall remained
significantly lower for medium words ( = -1.677, SE = 0.655, z = -2.56, p = .010) and long
words (p=-2.471, SE = 0.685, z = -3.61, p <.001). The odds of retaining short words after the
two-week delay were approximately 5.3 times higher (OR = 5.35) than for medium words, and
11.8 times higher (OR = 11.83) than for long words.

Further pairwise comparisons (see Table 4) showed that in the immediate posttest short
words were recalled better than medium and long words, and medium words were retained
better than long words. In the delayed posttest, the comparisons indicated that short words were
retained better than medium and long words while there was no difference between medium
and long words.

For moderation effects (see Table 3), the interaction between task condition and word
length did not reach statistical significance at immediate posttests (medium words: p = -0.602,
SE =0.459,z=-1.31, p=0.190; long words: ( =-0.490, SE = 0.473,z=-1.04, p=.301). The
interaction again did not reach statistical significance at delayed posttest (medium words: (f =
-0.806, SE = 0.567, z = -1.42, p = 0.155); long words: (B =-1.373, SE =0.717,z2=-1.91, p =
0.056). This shows that the impact of word length did not differ significantly depending on
whether participants completed the ST or the NST.

Table 3. CLMMs Predicting Main Effects and Interaction Terms on Immediate and Delayed Recall

Immediate . . Delayed

e | ey | e | e | I, o o
(SE) (SE)

Search (ST) | 0.819 (0.369) 2.22 027 0.046 (0.378) 0.12 903
Medium word | -0.779 (0.382) -2.04 041 -1.251 (0.715) -1.75 080
Longword | -1.389 (0.395) -3.51 <.001 -1.853 (0.742) -2.50 012
Simple WM | 0.173 (0.177) 0.98 328 0.012 (0.205) 0.06 955
Complex WM | 0.163 (0.182) 0.89 372 0.312 (0.203) 154 125
\?vgr’é Medium 4 602 (0.459) -1.31 190 -0.806 (0.567) -1.42 155
\?VTO;(; Long -0.490 (0.473) -1.04 301 -1.373 (0.717) -1.91 056
ST
phonological | 0.223 (0.277) 0.80 422 0.375 (0.331) 113 258
WM
STx -0.122 (0.248) -0.49 624 -0.506 (0.292) -1.73 083
executive WM ' ’ ’ ' ’ ) ' ’
Random
intercept
Participant 0.436 (0.660) | 0.436 (0.660) | 0.436 (0.660) | 0.420(0.648) | 0.420(0.648) | 0.420 (0.648)
Word 0.034 (0.184) | 0.034(0.184) | 0.034(0.184) | 0.348(0.590) | 0.348 (0.590) | 0.348 (0.590)
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Table 4. Pairwise Comparisons Among Word-Length Categories

Comparison Immediate Delayed
Short vs. Medium p <.001 p <.001
Short vs. Long p <.001 p <.001
Medium vs. Long p =.028 p=.101

Overall, these findings show that word length explained great variation in both vocabulary
acquisition and retention independent of the predictions of the ILH Plus. Short words were
consistently recalled better than longer words across the two posttests. These findings align
with previous studies that reported negative effects of word length measured in letters,
phonemes, or syllables on vocabulary knowledge and vocabulary learnability (Alsaif & Milton,
2012; Reynolds et al., 2015; Vanbuel, 2025; Willis & Ohashi, 2012). They are also compatible
with Barclay and Pellicer-Sanchez's (2021) finding that longer words impose a greater learning
burden. The findings, in fact, highlight the importance of word length as a word characteristic
in incidental vocabulary acquisition and retention.

However, the results of this study run counter to other studies (Mulder et al., 2019; Urdaniz
& Skoufaki, 2022) in which word length was not found a predictor of vocabulary knowledge
when other word features were controlled. The results are also different from Puimeége and
Peters (2019), who reported a positive correlation between word length and incidental learning
of single words, and from Masrai and Milton (2015) and Zeng et al. (2022), who reported weak
correlations that disappeared in regression analyses. These inconsistencies may be due to
differences in participant population, word knowledge assessment tools, and the extent to
which other word characteristics were considered.

Beyond the overall effect of word length, the delayed posttest revealed an interesting
pattern. Although short words continued to be recalled significantly better than both medium
and long words, the difference between medium and long words was no longer statistically
significant. One explanation of this pattern can be drawn from the results of Barclay and
Pellicer-Sanchez's (2021) who found that word length predicted learning burden but not
learning decay. This means that longer words required greater effort to learn initially but were
not forgotten more rapidly than shorter words. This may explain why recall of long words
became comparable to that of medium words in the long term.

Despite this great impact of word length on learning outcomes, it did not moderate the
relative effectiveness of the two learning tasks. The advantage of shorter words was evident in
both task conditions, indicating that word length affected the overall learning difficulty but not
the relative effectiveness of the ST and NST. The absence of moderation is theoretically
important because it suggests that variables beyond those specified in the model contribute to
incidental vocabulary learning and indicate that lexical characteristics may represent an
important source of variation not yet captured by the model.

These findings also make an important contribution to the broader literature on word length.
While most previous studies examined word length using vocabulary-size or vocabulary-
knowledge measures (e.g., Alsaif & Milton, 2012; Reynolds et al., 2015; Vanbuel, 2025), the
present study examined incidental acquisition and retention of previously unfamiliar words
encountered during a single learning task. Therefore, the results indicate that word length
affects not only accumulated vocabulary knowledge but also the initial acquisition and
retention of new lexical items.

5.4 To what extent does working memory contribute to incidental vocabulary learning,
and does it moderate the predictions of the ILH Plus?

In the immediate recall in the main effects model (Table 2), phonological WM
demonstrated a positive main effect that approached statistical significance (f = 0.265, SE =
0.136, z = 1.95, p = .051). This marginal trend suggests that participants with greater
phonological WM capacity tended to achieve slightly higher immediate vocabulary acquisition
scores, although the effect fell just short of the conventional threshold for statistical
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significance (p < .05). In contrast, executive WM did not significantly contribute to immediate
recall (B =0.094, SE=0.123,z=0.77, p = .444).

By the two-week delayed posttest, neither measure of WM predicted vocabulary retention
significantly (Table 2). Phonological WM was not a significant predictor of delayed recall (8
=0.172, SE = 0.163, z = 1.06, p = .290), and executive WM showed no significant effect as
well (B = 0.065, SE = 0.147, z = 0.45, p = .656). These findings suggest that the marginal
influence of phonological WM observed during immediate recall did not persist over time.
Consequently, neither phonological storage capacity nor executive WM accounted for
individual differences in long-term vocabulary retention.

As Table 3 shows, the interaction between task condition and phonological WM was not
statistically significant for either the immediate posttest (B = 0.223, SE =0.277,z=0.80, p =
422) or the delayed posttest (B = 0.375, SE = 0.331, z = 1.13, p = .258). Similarly, the
interaction between task condition and executive WM was not statistically significant on the
immediate posttest (f = -0.122, SE = 0.248, z = -0.49, p = .624) or the delayed posttest (p = -
0.506, SE = 0.292, z = -1.73, p = .083). These results indicate that the relationship between
WM capacity and vocabulary recall did not differ significantly between the ST and NST
conditions. In other words, there was no evidence that the effect of either phonological or
executive WM on vocabulary acquisition or retention depended on task type.

Since all interactions were found insignificant and adding the interaction terms did not
improve the models fit (immediate: AIC = 905.001, delayed: AIC =592.283), the main effects
models (immediate: AIC =899.629, Delayed: AIC =592.120) were used as the primary source
of results.

To summarize, the findings suggest that phonological WM may play a greater role than
executive WM in immediate vocabulary acquisition although neither effect reached statistical
significance. For retention, neither phonological WM capacity nor executive WM accounted
for differences in long-term retention. In addition, no moderation effects on the effectiveness
of task conditions were found for either WM measure.

The literature supports the finding that WM predict only initial vocabulary acquisition but
not retention. For example, Yang et al. (2017), Malone (2018) and Montero Perez (2020) all
found WM effect on immediate learning. This suggests that for initial encoding learners may
depend more heavily on the phonological WM to notice and process new lexical items. For
retention, learners may rely more on the knowledge that has been consolidated in the long-term
memory, and the process of consolidation may depend on other factors beyond the ones needed
for initial learning.

However, the results of this study are in contrast with those from Teng (2024, 2025) and
Lim and Lee (2025) who found that immediate learning and retention are significantly
influenced by WM. The present study also differs from the studies by Jung et al. (2025) and
Suérez et al. (2021) in which no effects of WM were observed. The differences in the results
may come from methodological differences. One important difference concerns the measures
of WM. Reading-span and listening-span tests were mostly used by previous studies. These are
language-based tests and therefore may resemble language learning better than the digit-span
tests which may have not captured WM capacity accurately (Lim & Lee, 2025).

Another methodological difference is relevant to the measurement tools of vocabulary
knowledge. Recognition tests were used in many previous studies while a meaning-recall test
was employed in this study. Recall tests impose significantly higher cognitive retrieval
demands because learners must independently generate the target meaning without alternative
choices. As a result, recall tests can constrain overall performance levels and potentially
attenuate the observable contributions of WM that might emerge under less demanding
recognition tests.

Although the evidence from the present study was insufficient to establish a statistically
significant effect, the positive association between phonological WM and immediate recall is
broadly consistent with Teng (2025). This finding can be explained in light of the cognitive

International Journal of Language and Literary Studies




Incidental Vocabulary Learning: Evaluating the Predictions of the Involvement Load Hypothesis Plus

demands of the learning task which may have relied primarily on storing and maintaining
information with relatively no manipulation. In both tasks, learners encountered new lexical
items and had to maintain information about them while completing the reading task. This need
to store lexical information may have depended more on the phonological loop which is
responsible for storing verbal information temporarily.

Finally, neither phonological nor executive WM moderated the effects of task condition on
vocabulary learning. Differences in WM capacity did not make one task more effective than
the other on vocabulary learning. The absence of moderation effects entails that WM
contributes to vocabulary learning independently from the factors specified in the ILH Plus.
Finding no moderation may also suggest that the two tasks imposed the same cognitive
demands leaving little opportunity for WM to affect performance differently.

6. Conclusion

The study contributes to vocabulary learning literature by being one of the first evaluations
of the ILH Plus (Yanagaisawa & Webb, 2022). The study tested the model’s predictive
accuracy regarding the contribution of the search component and the extent to which word-
and learner-related factors account for additional variance in vocabulary learning. A task with
dictionary search yielded no additional benefit for immediate acquisition or delayed retention
when compared to a task that provided word meanings directly. This indicates that forcing
learners to look up words does not necessarily improve learning when alternative tasks match
its overall cognitive load through the other components of the ILH Plus. Therefore, the findings
support the relatively small weight assigned to search within the model under the learning
conditions examined.

The study also shows that variation in vocabulary learning was not fully accounted for in
the ILH Plus framework. Word length appeared as a robust and consistent predictor of both
immediate and delayed recall of vocabulary explaining great variance in learning outcomes
while learners' WM played a limited role. In addition, finding no moderation effects of word
length and WM on the predictions of the model suggests that the predicted effectiveness of
tasks was stable across the investigated conditions.

These insights carry both theoretical and practical implications. Theoretically, the study
highlights the need for future research to investigate whether lexical characteristics can
enhance the explanatory power of the ILH Plus framework in different learning contexts. The
study also encourages future research to examine the relative weight of the other components
of the framework and suggest refinements accordingly. From a pedagogical perspective, the
findings show that increasing task demands through dictionary search alone may not be
sufficient to improve incidental vocabulary learning. Therefore, teachers and materials
developers may consider focusing more on word properties such as word length since it has a
greater impact on vocabulary learning than the presence or absence of search.

As with any empirical investigation, the current study has several limitations that need to
be acknowledged. First, all participants were female university EFL learners, and this may limit
the generalizability to male learners and to younger EFL populations. Second, the study was
conducted in one Saudi university with all participants sharing Arabic as their L1. Therefore,
the findings may not extend to learners from other educational settings or linguistic
backgrounds, where instructional practices and L1 characteristics may influence vocabulary
learning. Another limitation concerns including participants only from low-intermediate
proficiency level. Task involvement, word length, and WM are all factors that may affect
learners with higher or lower proficiency levels differently. Future studies are, therefore, still
needed to test the ILH Plus in different educational settings and with participants of different
characteristics. Another limitation relates to the digit-span tasks used to measure WM capacity.
Although these tasks are validated and widely used, they may not capture all dimensions of
WM capacity. Future studies should therefore combine digit-span tasks with additional WM
measures, such as reading-span tasks, to provide a more comprehensive assessment of WM
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capacity. Lastly, convenience sampling employed in this study may limit the representativeness
of the sample as participants were selected based on accessibility rather than randomly. Despite
these limitations, the findings offer a foundation for future research examining how task-,
word-, and learner-related factors jointly influence vocabulary learning and retention. Such
work may contribute to the continued refinement of the ILH Plus framework and to the design
of more effective vocabulary learning tasks.
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