PASAA Journal
Volume 71, July — December 2025, 52-83 PASAA
The Effects of Input Modification on L2 Reading
Comprehension and Incidental Vocabulary Learning

Weilong Huang?® and Sarut Supasiraprapa®
?Graduate School of Language and Communication, National Institute of
Development Administration, Thailand
®Graduate School of Language and Communication, National Institute of
Development Administration, Thailand
*Corresponding author: sarut.sup@nida.ac.th

Article information

Abstract Authentic reading texts intended for everyday communication,
rather than those specifically designed for second language (L2)
instruction, often provide rich, contextualized examples of
natural language use that support L2 acquisition. However, such
texts can be challenging for learners to comprehend because of
unfamiliar vocabulary and complex sentence structures. To
address this, Long (2020) identified two approaches instructors
can use to enhance L2 comprehension and incidental
vocabulary learning through reading: elaboration and modified
elaboration. He further predicted that modified elaborated texts
would be the most comprehensible and beneficial for incidental
vocabulary learning, followed by elaborated texts and
unmodified authentic texts, respectively. This study tested this
prediction with 143 intermediate-level EFL university students
in China, who were divided into three groups, each reading a
different version of the same text: unmodified, elaborated, and
modified elaborated. All groups completed the same
comprehension test, and their incidental word learning was
assessed through pre- and posttests. The results showed that
both elaborated and modified elaborated texts significantly
improved comprehension and vocabulary learning compared to
the unmodified text, with no significant difference between the
two elaboration methods. Theoretical and pedagogical

implications are discussed.
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1. Introduction

Authentic materials are records of real-life spoken or written texts between
native speakers (and potentially non-native speakers) that are not created
specifically for second language (L2) teaching purposes (Long, 2020). These
materials (e.g., movies and magazine articles) offer meaningful real-world,
contextualized examples of language use, making them invaluable for L2 learning
(e.g., Gilmore, 2011). Contemporary L2 teaching approaches, including
communicative and task-based language teaching, and Content and Language
Integrated Learning (CLIL), encourage teachers to incorporate authentic L2
materials (Richards & Rodgers, 2014). These materials are also widely used in
English as a medium of instruction (EMI) programs (Bi & Liu, 2024), in which
students may not share the same first language. However, commercial L2
textbooks often include limited authentic materials, and CLIL or EMI instructors
may need to find additional context-specific authentic reading texts (Richards &
Rodgers, 2014). Therefore, instructors may often need to source their own

materials to meet instructional goals and enhance student learning.

One challenge for teachers in adopting authentic materials is that these
materials can be too challenging for students due to difficult vocabulary or complex
grammar, often exceeding the optimal /41 level for L2 learning (Krashen, 1985).
Moreover, because learners cannot interact with the original authors or speakers,
they are deprived of interactionally modified input crucial for L2 development
(Long, 1996). As Long (2020) argued, while L2 teachers can support learners’
comprehension through classroom activities like schema building, vocabulary pre-
teaching, or grammar explanation, these activities may reduce the communicative
nature of L2 classrooms and fail to mirror real-life situations. More importantly,
such activities may not promote incidental L2 learning, which Long (2020) defines
as learning language features as a by-product of meaning-focused activities, such
as reading or watching television. According to Long (2020), this type of learning
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is crucial for developing learners’ implicit L2 knowledge, which underlies fluent,

spontaneous communication and differs from explicit knowledge.

Building on this view, Long (2020) further emphasized that comprehensible
input is an important source of incidental L2 vocabulary learning because limited
classroom time makes it impossible to teach all words explicitly. This perspective
aligns with other scholars’ emphasis on the importance of incidental word learning
in successful L2 development (Nation, 2022; Teng, 2025). Empirical evidence also
shows that L2 learners can acquire new words incidentally through
comprehensible input, such as when unknown words occur in contexts containing
familiar ones (e.g., Elgort et al., 2018; Webb, 2008). However, as Long (2020)
observed, the comprehensibility of L2 texts depends not only on the familiarity of
surrounding words but also on the complexity of contextual sentences.

To make authentic texts more comprehensible and supportive of incidental
L2 word learning, Long (2020) identified three approaches: simplification,
elaboration, and modified elaboration. First, simplification replaces difficult words
and structures with known words and simpler structural alternatives. However, as
Long (2020) and others (e.g., Yano et al., 1994) have observed, simplification is
less ideal for L2 learning because it produces insufficient input made up mostly of
familiar words and structures. It also often results in unnatural, choppy sentences
and the omission of useful, authentic language features. Additionally, it may limit
learners’ ability to develop deep comprehension skills, such as making inferences.
In contrast, elaboration retains challenging language but adds rephrasing,
definitions, or extra details to support understanding. Finally, modified elaboration
goes further by breaking up long sentences in elaborated input and adding
connectors to clarify relationships between them. Long (2020) predicted that both
elaborated and modified elaborated input should be more beneficial for L2 learning
than overly difficult unmodified authentic input. He additionally predicted that
modified elaborated input, which is easier to process, would be more
comprehensible and more effective than elaborated input in promoting incidental
L2 learning, including vocabulary learning.

To date, not all previous studies based on L2 reading texts have supported
Long’s (2020) prediction. These mixed results may have stemmed from several
methodological issues, such as the lack of control of reading topic familiarity (e.g.,
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Chung, 1995; Yano et al., 1994) or pretesting of target words for learning (e.g.,
Chung, 1995; Silva, 2000). In addition, to date, Hillman’'s (2020) study on listening
input is the only study comparing modified elaboration with both elaboration and
non-modification, but it also did not support the prediction and had methodological
limitations which may have influenced the results. Because listening and reading
involve distinct cognitive processes and affect incidental word learning differently
(e.g., Vidal, 2011), further research on modified elaboration in reading contexts is
needed.

Addressing these research gaps, the current study compared three types of
reading texts—unmodified, elaborated, and modified elaborated—on L2 reading
comprehension and incidental word learning. Following previous studies (e.g., Kim,
2006%), we use the term “unmodified texts” to refer to original authentic materials
or those slightly adapted for research purposes without added elaboration or
typographical enhancements. According to available information, our study is the
first empirical test of Long’s (2020) prediction on modified elaboration based on
reading texts. Pedagogically, the findings can inform L2 and content instructors
and material developers in designing reading texts that are more comprehensible
and effective in promoting incidental L2 vocabulary learning.

2. Literature Review

2.1 Elaborated Input

Long (2020) described text elaboration as functionally similar to input
modification in native-non-native interactions (i.e., foreigner talk), which occurs
during communication breakdowns or meaning negotiation. The elaboration can
be lexical or structural. Lexical elaboration involves providing definitions,
synonyms, antonyms, paraphrases, or examples for unfamiliar words and can be
either implicit or explicit. As noted by Chaudron (1985) and Kim (2006), implicit
lexical elaboration does not explicitly link the target word to its elaboration, as
shown in example (1), where the bolded word is elaborated without clear signals.
In contrast, explicit lexical elaboration uses clear markers—such as questions
(e.g., What does...mean?) or verbs of defining (e.g., /s)—to indicate the connection,
as in example (2).

L' Kim's (2006) publication is based on the author’'s 2003 PhD dissertation. In this paper, when
referring to Kim’'s (2006) study, we include some details of the author's research method drawn
from the original dissertation (Kim, 2003).
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(1) ...infants die in ctibs, babies’ beds, for no apparent reason (Watanabe,
1997)2
(2) CrossFit is a type of exercise that focuses on high-intensity functional

movement.

Additionally, according to Chung (1995) and Long (2007), structural
elaboration involves adding structural redundancy, maintaining structural
regularity, and incorporating structural signaling. Structural redundancy means
adding words or phrases to clarify meaning without adding new information, such
as paraphrasing with /n other words and using full noun phrases instead of
pronouns or concrete verbs instead of do-substitution. Structural regularity
includes using canonical word order (e.g., / have never been to Sicily instead of
Never have | ever been to Sicily), matching mention order to event order (e.g., They
arrived before we went outinstead of We went out after they arrived), and using
anaphoric reference (e.g., placing a pronoun after its antecedent, as in Before Mike
left, he checked his emails) rather than cataphoric reference (e.g., placing a
pronoun before its antecedent, as in Before he left, Mike checked his emails).
Lastly, incorporating structural signaling involves clarifying logical relationships by
adding connectors or phrases to make idea links clearer.

2.2 Modified Elaborated Input

While text elaboration can improve comprehensibility and support
incidental L2 learning, Long (2020) noted that it also lengthens the original text,
requiring more reading or listening time. Elaboration may also increase sentence
complexity, as measured by readability formulas like Flesch-Kincaid, which
consider word syllables and sentence length. To address this, Long (2007, 2020)
proposed moditied elaboration, which breaks long sentences in elaborated texts
into shorter ones and adds necessary linking words to clarify meaning. For
example, sentence (3) from Long (2020) includes bolded authentic L2 examples,
while sentence (4), the modified elaborated version, splits the sentence and adds
as a result for clearer logical connection. Long also predicted that modified
elaborated input would be the most comprehensible and effective for incidental L2

learning.

2 The source of an example sentence is indicated in parentheses following the sentence. An
absence of a source indicates that we constructed the sentence for illustrative purposes.
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(3) ...he fled the scene, driving away fast without stopping, so she could
only provide the police with a rough description of him, not an accurate
one.

(4) ...he fled the scene, driving away fast without stopping. As a result, she
could only provide the police with a rough description of him, not an

accurate one.

2.3 Previous Work on the Effect of Input Modification on L2 Reading

Comprehension

A few studies have reported that elaborated texts improve L2 reading
comprehension compared to unmodified texts (Brown, 1985°:; Keshavarz &
Mobarra, 2003; Kong, 2017). In these studies, unmodified texts exceeded the
learners’ L2 proficiency levels, as indicated by readability indexes (i.e., above their
school grade level) and/or low reading comprehension scores (43-55%). Another
study by Oh (2001) also reported similar results, although it is unclear whether the
unmodified texts, which were from an L2 textbook, were truly authentic. Finally,
King (1987) reported mixed results in a study involving students across five levels
(equivalent to U.S. grades 9-13) in a Hong Kong English immersion school. The
findings suggest elaboration may not enhance comprehension if the unmodified
text is not sufficiently challenging; however, it was unclear whether participants
across text types were matched in L2 proficiency.

Three other studies did not support Long’s (2020) prediction and attributed
this result to methodological issues. First, Parker and Chaudron (1987) suggested
that their lexically but not structurally modified magazine article may have
remained too difficult. The content recall test they used as a measure of reading
comprehension also seemed more challenging than multiple-choice tests used in
other studies. Second, Yano et al. (1994) noted that their elaborated texts were
50% longer than the unmodified texts. However, all participants had the same
amount of reading time, thus putting those reading elaborated texts at a
disadvantage. Finally, Chung (1995) reported low comprehension scores (below
50%) for both text types and attributed this result to text difficulty and the low

3 Brown's (1985) concept of modified interactional structure shares features with what Parker and
Chaudron (1987) later termed elaborative modification, as well as with Long’s (2020) concept of

elaboration.
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proficiency among 9th-grade Korean students. It was also unclear whether the
participants were matched in L2 proficiency.

Previous research comparing unmodified and elaborated texts also
suggests that text type may affect L2 learners’ ability to answer different types of
comprehension questions (Oh, 2001; Yano et al., 1994). Yano et al. (1994)
identified three question types: replication, synthesis, and inference. Replication
guestions require readers to locate the same information from the question in the
passage. Typically, both the question and the correct answer appear in the same
sentence in the text. In contrast, synthesis questions involve connecting explicitly
stated details across sentences or paragraphs, such as combining facts about an
animal’s diet to infer that it eats various foods. Finally, inference questions require
drawing conclusions from implied information. Based on Davey's (1988)
classification, these include bridging inferences (linking information across
sentences), gist inferences (understanding the overall meaning), and reader-
based inferences (applying readers’ prior knowledge).

Yano et al. (1994) found no significant difference in overall comprehension
scores between students reading elaborated and unmodified texts. However, by
guestion type, those reading elaborated texts performed significantly better on
replication and inference questions, but not on synthesis questions. The authors
suggested that elaboration helped learners focus on key details and draw
inferences, while the increased text length may have increased the difficulty of
information integration. In contrast, Oh (2001) found that learners performed
significantly better on all three question types with elaborated texts. This
discrepancy may be due to differences in text length and test demands: Yano et
al.’s (1994) participants read much longer texts and answered more questions,
which may have limited the benefits of elaboration for synthesis questions.

In sum, previous studies suggest elaboration enhances L2 learners’
comprehension of authentic reading texts when (1) the unmodified texts are
challenging, (2) both lexical and structural elaborations are included, and (3) the
elaborated texts are not too difficult or long for the reading time. Elaboration may
also help learners better identify explicit details and make inferences. However,
most studies, except for Oh’s (2001), lacked clear criteria for selecting words or
sentences to be elaborated. The selections were typically based on researchers’
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subjective judgments, which may have missed difficult words or sentences or, as
Chung (1995) noted, led to unnecessary elaboration which increases processing
load. Additionally, studies demonstrating no benefits of elaboration did not
explicitly address the influence of topic familiarity or assess students’ prior topic
knowledge (e.g., Chung, 1995; Yano et al., 1994), which may have affected reading

comprehension.

2.4 Previous Work on Reading Text Elaboration and Incidental L2 Word

Learning

A few studies have directly compared the effectiveness of elaborated versus
unmodified reading texts on incidental L2 word learning and found mixed results.
Watanabe (1997) and Kim (2006) found that target word elaboration significantly
improved word learning. Both studies controlled for participants’ prior target word
knowledge, used between-subjects designs, and ensured comparable L2
proficiency across groups. In contrast, Silva (2000) and Chung (1995) found no
significant advantage of elaboration, but did not pretest participants’ prior target
word knowledge. Notably, only Chung (1995) elaborated on contextual sentences,
whereas the other studies (Kim, 2006; Silva, 2000; Watanabe, 1997) focused solely
on target word elaboration. A study by O’'Donnell (2009) suggested that combining
target word elaboration with elaboration of contextual sentences may better
support incidental word learning than target word elaboration alone. However, the
study did not include a pretest of participants’ prior knowledge of the target words.
In addition, these studies did not clarify whether the unmodified texts contained
existing contextual clues which aided word learning and potentially reduced the
benefits of elaboration. Finally, except for in Watanabe’s (1997) study, it is unclear
whether reading topic familiarity, which can influence incidental L2 word learning
(e.g., Pulido, 2007), was adequately controlled.

In addition, to our knowledge, Hillman's (2020) study is the only study that
has tested Long’s (2020) prediction that modified elaborated input should be
superior to elaborated and unmodified input in promoting L2 comprehension and
incidental word learning. Focusing on advanced L2 Japanese language learners’
comprehension of listening input (i.e., academic talks), the study found no support
for this prediction: after controlling for participants’ working memory, the three
input types were similarly comprehensible and yielded comparable target word
learning gains. This may be because the unmodified input was not sufficiently
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challenging; participants’ mean comprehension scores across the three text
conditions were similar (71%-74%). Additionally, Hillman’s (2020) study contained
some of the previously discussed methodological limitations, such as unclear
criteria for structural elaboration and no pretest of target word knowledge.

To address the gaps above, the study focused on two issues: the lack of
research on the effects of modified elaborated reading texts on comprehension
and incidental word learning, and the methodological limitations of previous input
elaboration studies. To address these gaps, the study posed the following
questions:

1. What is the relative comprehensibility of unmodified, elaborated, and
modified elaborated L2 texts?

2. What are the relative effects of unmodified, elaborated, and modified
elaborated texts on incidental L2 vocabulary learning?

3. Methodology

3.1 Participants

We adopted a pretest-posttest quasi-experimental design with 143 Chinese
EFL learners from three intact second-year English-major classes at a
southwestern Chinese university. Each class was randomly assigned to one of
three reading groups: unmodified, elaborated, or modified elaborated texts. A
between-subjects design was used to compare the groups because having
participants read all three versions (a within-subjects design) would have made it
difficult to isolate the effect of each text type.

Regarding their English proficiency, upon entering university, these students
had achieved at least Level 4 on China’s Standards of English Language Ability
test, roughly equivalent to B1 on the CEFR (Peng et al., 2022). As administering a
standardized English proficiency test at the time of the study was not feasible, we
followed Brown and Griter's (2022) recommendation and used Brown’s (1980)
cloze test scores as a proxy. This test has demonstrated concurrent validity
through its correlation with a large-scale standardized English proficiency test
(Brown, 1980). Although no specific criterion links scores to particular proficiency
levels, the test has been widely used in empirical L2 studies (e.g., Chrabaszcz &
Jiang, 2014; Kim & Rah, 2019) as a practical measure of general language
proficiency for participant group assignment. As Table 1 shows, the three groups
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had similar English learning backgrounds and scored an average of 51%-52% on
the cloze test, indicating comparable proficiency.

Table 1
Characteristics of the Participants (SD in Parentheses)
Group N Mean Gender Mean length of  Mean cloze
age (M/F)  English education test scores
(years)
Unmodified text 48 18.46 6/42 9.23 25.63
(0.74) (0.59) (5.39)
Elaborated text 50 18.66 7/43 9.52 26.54
(0.98) (0.95) (4.91)
Modified 45 18.58 8/37 9.22 25.98
elaborated text (0.75) (0.56) (4.84)

Note: The maximum cloze test score is 50.

To develop the materials for the three main reading groups, we recruited
two additional intact English-major classes from the same university. They were
randomly assigned to a material development group (A = 57, Mean age = 18.51,
SD = 0.87) and a pilot study group (N = 43, Mean age = 18.51, SD = 0.12). As
detailed in the following sections, the material development group assisted in
selecting the reading text topic, target words for incidental vocabulary learning,
and challenging sentences. The pilot study group helped determine the timing of
the reading tests and activities and ensured that the materials were clear and
understandable. The two groups had similar characteristics and English learning
backgrounds to those of the three main reading groups. Their mean cloze test
scores were 26.54 (S0 = 5.52) and 27.72 (SD = 5.94), respectively. A one-way
ANOVA of cloze test scores showed no significant proficiency differences across
all five groups, F(4, 238) = 0.99, p=.412, w? < .001.

3.2 Materials

3.2.1 Authentic Reading Text

To select a suitably challenging authentic text and control for topic
familiarity, we considered three articles (1,000-1,200 words each) from a 2018
issue of 7he Economist because their topics were likely unfamiliar to English
majors. All texts scored at the U.S. 10th-grade level on the Flesch-Kincaid formula,
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above the participants’ final-year high school textbook level of 8.2 (Wu, 2023).
Eight students from the material development group were asked to identify
unknown words in these texts and rate text difficulty on a scale of 1-4 (1 = easiest,
4 = hardest). Average difficulty scores ranged from 3 to 3.25, with the number of
unknown words ranging between 58 and 74. We selected a 994-word authentic
reading text on global climate change ("The World Is Losing the War," 2018)
because it had the lowest percentage (5.8%) of unknown words with a total of 58.

To ensure the three main reading groups were unfamiliar with the text topic,
before collecting data from these groups, the material development and pilot study
groups completed a survey rating their prior familiarity on a scale of 1 (not familiar
at all) to 5 (extremely familiar). They reported low topic familiarity (mean = 1.10-
1.13). As described below in the Procedure section, the three main reading groups
completed the same survey after the reading comprehension test, topic sentence
matching activity, and vocabulary posttest. These groups also reported low
familiarity, and a Kruskal-Wallis test showed no significant differences among the
five groups, H(4) = 0.92, p=.94, n?=0.

3.2.2 Target Words for Learning and the Unmodified Baseline Reading

Text

We systematically selected unfamiliar words for incidental learning. First,
the material development group took the Vocabulary Levels Test (VLT; Schmitt et
al., 2001), which covers the General Service List (GSL) and Academic Word List
(AWL). Approximately 91% of the group scored at least 26 out of 30 on the 2000-
word frequency level, indicating mastery of these words based on Schmitt et al.’s
(2001) guidelines. Therefore, words at or below this level were excluded as target
words. We also excluded 3,500 words from the Chinese high school English
curricula (Niu, 2022), which were likely known to the participants. Using
AntWordProfiler, we identified words from the GSL, AWL, and the high school word
list, and words not appearing in any of these lists were selected as candidate target
words. We further excluded proper nouns, derivatives of listed words (e.g., optimist
from optimistic), and compound words formed from listed words (e.g., heatwave),
resulting in a final list of 75 candidate target words.

Second, to ensure the three reading groups were unfamiliar with the 75
words and unable to infer their meanings from context, we asked the material
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development group to complete two activities, using the original article with the 75
words circled. First, they indicated whether they knew each circled word and, if so,
provided all possible Chinese meanings. Next, they attempted to infer the meaning
of each circled word from context and wrote it in Chinese. Based on the results,
we selected 46 candidate target words that were unknown and not inferable for at
least 80% of the group. The remaining 29 words were excluded as candidate
targets but retained in the text: 21 were known by at least 80% of the group, and
eight were unknown to at least 80% but could be correctly inferred by at least 20%.
These eight were excluded to avoid confounding because their context alone might
have promoted incidental learning independently of elaboration.

Finally, from the 46 candidate words, we selected 18 target words, listed in
Table 2, which had not been lexically elaborated in the text. For ecological validity,
these words varied in part of speech. We limited the number to 18 for two reasons.
First, participants would encounter each target word only twice during classroom
activities (once in a reading comprehension test and once in a topic sentence
matching activity). Thus, expecting them to incidentally learn 46 words seemed
unrealistic. Previous studies have shown that even more frequent exposure to 10
words in shorter texts yielded modest word learning gains (e.g., Hulstijn & Laufer,
2001; Webb, 2008). Next, we aimed to follow previous studies on incidental word
learning that used reading texts with an unknown-to-known word ratio of about 1-
2% (e.g., Chen, 2021; Hulstijn & Laufer, 2001); for a 994-word text, 18 target words
would need to fall within this range. Because only 18 of the 46 candidates were
selected as targets, the first author collaborated with an experienced native
English-speaking EFL instructor to replace the remaining 28 non-target words with
simpler synonyms or brief definitions, using words from the 2,000-word frequency
level or the high school word list, which were expected to be known by the three
main reading groups. The final unmodified baseline text consisted of 1,083 words.
Since the text contained the 18 target words and the eight non-target words that
were unknown to at least 80% of the material development group, the proportion
of potentially unknown words for the three main reading groups was 26 out of
1,083, or approximately 2%. Thus, known words accounted for about 98%—a level
considered optimal for L2 reading comprehension (Nation, 2006).
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Table 2
Target Words

Part of speech Target words

Noun swathe, hemisphere, fumes, inertia, lobby,

panjandrum, oomph

Verb divest, entrench, underpin, countenance, cripple, avert

Adjective freakish, ubiquitous, sweltering, sturdy, vulnerable

3.2.3 Elaborated Text

The same native English-speaking instructor assisted in creating both the
elaborated and modified elaborated texts from the unmodified baseline. In the
elaborated text, half of the 18 target words were implicitly elaborated and half were
explicitly elaborated. Although previous research suggests that explicit lexical
elaboration, rather than implicit lexical elaboration, is more effective than no
elaboration in promoting incidental vocabulary learning (Kim, 2006; Watanabe,
1997), we included implicit lexical elaboration to avoid repetitive and unnatural
phrasing from overusing explicit cues (e.g., which means). We then incorporated
structural elaboration using three devices: structural regularity, structural
signaling, and structural redundancy. After applying structural regularity and
signaling, the text consisted of 57 sentences, which students in the material
development group rated on a four-point difficulty scale (1 = least difficult, 4 =
most difficult). Because 11 of these sentences had mean difficulty scores above
2.60, we added structural redundancy to these sentences to further support
comprehension, using paraphrases (e.g., That is to say, in China and India, the

pollution from coal is so bad...) or summaries (e.g., To conclude, the weather is
becoming more dangerous...). The resulting elaborated text consisted of 1,518

words.

3.2.4 Modified Elaborated Text

As noted, modified elaboration involves breaking long sentences in
elaborated texts into shorter ones and adding linking words where necessary to
clarify meaning. However, Long (2007, 2020) did not specify a criterion for
identifying excessively long sentences in elaborated texts, and this likely varies
with learners’ L2 proficiency. In this study, we based the criterion on the average
sentence length from two EFL textbooks used by participants in their previous
academic year. According to Song (2016), the average number of words per
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sentence in the reading texts in these books was 16.22 and 15.24, respectively. We
used 16.22 words per sentence, the longer of the two, as the benchmark for
identifying long sentences. In the elaborated text, 43 sentences exceeded this
length. We split 12 of these sentences into short ones and added appropriate
connectors, resulting in a 1,539-word modified elaborated text. In consultation with
the teacher who assisted in text development, we chose not to split 31 sentences
to avoid overly choppy and unnatural sentences that may impede reading
comprehension. For example, splitting sentence (5) into short ones, as shown in
sentence (6), would result in three short sentences that carry separate emphasis
and confuse readers about what is most important.

(5) The second reason is economic and political inertia—the lack of
economic and political willingness and interest, as many governments
don’t want to stop using coal.

(6) The second reason is economic and political inertia. This refers to a lack
of economic and political willingness. This is because many
governments are not interested in stopping the use of coal.

We ensured that the final three texts (unmodified, elaborated, and modified
elaborated) were cohesive and sounded natural. Table 3 summarizes the linguistic
features of the three texts (see excerpts of the texts in Appendix 1). The modified
elaborated and elaborated versions were approximately 42% and 40% longer than
the unmodified text, respectively. Consistent with Long (2020) and prior studies
(e.g., Yano et al., 1994), the elaborated text was more complex than the unmodified
one, based on average sentence length and Flesch-Kincaid Grade Level. Moreover,
as in Hillman’s (2020) study, the modified elaborated text was less complex than

the elaborated text.

Table 3
Linguistic Characteristics of the Reading Texts

Text version

Unmodified Elaborated Modified
elaborated
Number of words 1,083 1,518 1,539
Number of sentences 57 68 80
Number of words per sentence 19 22.32 19.24
Flesch-Kincaid Grade Level 11.1 12.3 11.5
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3.2.5 Reading Comprehension Test

We created a 15-item multiple-choice test for all three reading groups,
consisting of five replication, five synthesis, and five inference questions based on
Yano et al.’s (1994) classification, excluding inference questions requiring prior
knowledge. The first author collaborated with the text creator and another native
English-speaking EFL instructor to ensure appropriateness and create an answer
key. Three experienced Chinese EFL instructors at the participants’ university
rated whether each item reflected its intended category (e.g., synthesis requiring
integration of explicit facts across sentences), using a scale of 1 (matches), 0
(unsure), and -1 (does not match). Item-objective congruency scores ranged from
0.67 to 1, exceeding the 0.5 threshold recommended by Rovinelli and Hambleton
(1977).

3.2.6 Topic Sentence Matching Activity Material

Based on each of the three reading texts, we also created a topic sentence
matching activity, which the three reading groups completed immediately after the
reading comprehension test. The purpose was to supportincidental learning of the
target words, which appeared only once per text, by providing participants with an
additional exposure. Since each text consisted of 12 paragraphs with the same
content, we developed the same 12 topic sentences for all three texts, each
expressing a paragraph’s main idea. The same three EFL instructors rated whether
each topic sentence matched the intended paragraph on a scale of 1 (matches), 0
(unsure), or =1 (does not match). All sentences received a mean rating of 1.

In this activity, each of the three reading groups reread the same text version
they had encountered in the comprehension test. Paragraphs were numbered, and
the 12 topic sentences were presented in random order. Participants were asked
to identify the paragraph corresponding to each sentence. No feedback or correct
answers were provided because these might influence incidental word learning.
This activity was not used to assess reading comprehension, which was measured
by the multiple-choice test, but was used solely to provide the three groups with
an additional encounter with the target words. Consequently, each group
encountered the target words in the same text twice: once during the
comprehension test and once during the topic sentence matching activity.
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3.2.7 Vocabulary Pretest and Posttest

We used a meaning-recall pretest and posttest to assess incidental learning
of the 18 target words (see Appendix 2). The same 18 target words appeared in
both tests but in a different order. In each test, participants provided the Chinese
meaning of each English word in a blank or selected / don’t know. Only the pretest
included nine additional distractor words, which they had studied previously, to
prevent their discouragement from encountering only unknown words and to
reduce the chance that they could remember the target words simply from taking
the pretest. The answer key was created using Chinese meanings based on the
reading text context and the Oxford Advanced Learner’s English-Chinese
Dictionary (Hornby, 2009).

3.3 Procedure

After developing the materials with assistance from the material
development group, we asked the pilot group to complete a series of activities over
three weeks. In Week 1, they took Brown’s (1980) cloze test. In Week 2, they
completed a vocabulary pretest without being informed of a posttest. In Week 3,
they were randomly assigned to read one of the three texts (16, 13, and 14 students
for the unmodified, elaborated, and modified elaborated texts, respectively) and
answer 15 comprehension questions within 40 minutes (with the text available).
They then completed a 20-minute topic sentence matching activity, followed by an
immediate vocabulary posttest and a survey on familiarity with the reading content.
The survey was administered last to prevent prior exposure to the text content and
target words. During Week 3, students in the pilot group were not allowed to talk
to each other, consult the classroom teacher, or use electronic devices. The main
study followed the same 3-week schedule, with each class randomly assigned to
one of the three reading conditions. Based on the pilot, the three groups had 40,
20, and 8 minutes for the comprehension test, the topic sentence matching activity,
and the vocabulary tests, respectively. The three groups were informed about
reading activities, but not the vocabulary posttest. As noted earlier, after the
posttest, they also completed the content familiarity survey. All participants were
compensated for their participation.

3.4 Test Scoring
The reading comprehension test, as well as the vocabulary pretest and
posttest, was independently scored by the first author and another experienced
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EFL instructor who was involved in the material development. Responses were
marked correct (1) or incorrect (0). The comprehension test included 15 questions
(maximum score = 15), and each vocabulary test included 18 target words
(maximum score = 18). In both the pilot and main studies, inter-rater agreement
for the comprehension test was 100%, as scoring followed the same answer key.
In the main study, inter-rater reliability for the vocabulary pre- and posttests was
high (# = 0.91 and 0.92, respectively), and scoring disagreements were resolved
through discussion. The vocabulary pretest showed internal reliability (Cronbach’s
alpha = 0.35), likely due to the participants’ limited prior knowledge of the target
words, which resulted in low score variance (mean score = 0.31; over 90% scored
0 on each item). This outcome was expected because the target words should be
unfamiliar to them. In contrast, the posttest demonstrated acceptable internal
consistency (Cronbach’s alpha = 0.70).

3.5 Analysis

Regarding the first research question (RQ 1), we excluded four outliers, who
scored more than 2 standard deviations below their group means. Because the
remaining data from 138 participants met normality and homogeneity of variance
assumptions, we conducted a one-way ANOVA on comprehension scores and
subsequently Bonferroni-adjusted post hoc tests. This adjustment was applied to
control the overall Type | error rate (Field, 2024). We then analyzed group
differences by question type. Given that the data by group violated ANOVA
assumptions, we used a Kruskal-Wallis test, followed by Bonferroni-adjusted
Mann-Whitney Utests for pairwise comparisons. For the second research question
(RQ 2), we additionally excluded three outliers based on vocabulary posttest
scores. Because the remaining data violated parametric assumptions, we used a
Kruskal-Wallis test to examine the effect of text type on word learning gain scores,
followed by Bonferroni-adjusted Mann-Whitney U tests for pairwise comparisons.

4. Results

4.1 RQ 1: What is the relative comprehensibility of unmodified,

elaborated, and modified elaborated L2 texts?

Table 4 shows that the modified elaborated text group achieved the highest
mean score of 10.78 out of 15 points, or approximately 72%, followed by the
elaborated text group (9.57, or 64%) and the unmodified text group (6.88, or 46%).
A one-way ANOVA revealed a significant effect of text type on overall reading
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comprehension, A(2, 135) = 30.44, p < .001, with a large effect size (w? = 0.30),
based on Kirk's (1996) interpretation guidelines. The post hoc Bonferroni-adjusted
pairwise comparisons (Table 5) indicated that both the elaborated and modified
elaborated texts were significantly more comprehensible than the unmodified text,
with large effect sizes (d = 1.10 and d = 1.71, respectively) according to Plonsky
and Oswald’s (2014) guidelines. However, the difference between elaborated and
modified elaborated texts was not significant, with a small-to-moderate effect size
(d=0.47).

Table 4

Descriptive Statistics of Reading Comprehension Test Scores by Group
Group Mean SD Range
Unmodified text (V= 48) 6.88 2.16 3-11
Elaborated text (V= 49) 9.57 2.72 5-15
Modified elaborated text (V= 41) 10.78 2.39 6-15

Note: Total score = 15

Table 5
Results of Post Hoc Pairwise Comparisons of Overall Reading Comprehension
Scores by Group

Group Mean SE P 95% ClI d
difference

Unmodified vs. -2.70 50 <.001** [-3.90,-1.49] 1.01

elaborated texts

Unmodified vs. modified -3.91 52  <.001** [-5.16,-2.65] 1.71

elaborated texts

Elaborated vs. modified -1.21 52 .062 [-2.46,.04]  0.47

elaborated texts

Note: SE refers to standard error; Cl denotes confidence interval; **p < .00

Table 6 presents mean reading comprehension test scores by question type
and group. Kruskal-Wallis tests revealed significant effects of text type on all
question types: replication, H(2) = 20.04, p < .001, synthesis, H(2) = 22.25, p <
.001, and inference, H(2) = 35.43, p < .001. Post hoc pairwise comparisons using
Mann-Whitney U tests with Bonferroni adjustments and effect sizes—or Wendt’s
(1972) rank-biserial correlation coefficients (r,)—are reported in Table 7. For all
question types, the elaborated and modified elaborated text groups significantly
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outperformed the unmodified text group. Effect sizes ranged from medium to large
(r,=0.41), except for a small-to-medium effect size for replication questions when
comparing elaborated and unmodified texts (r, = 0.29). No significant differences
were found between the elaborated and modified elaborated text groups for any
guestion type, and effect sizes were consistently small.

Table 6
Descriptive Statistics of Reading Comprehension Scores by Group and Question
Type

Question Type

Group Replication Synthesis Inference
Mean SD Mean SD Mean SD
Unmodified text 2.10  0.88 2.27 1.11 250 1.29
Elaborated text 2.65 1.18 3.14 1.16 3.78 1.26
Modified elaborated text ~ 3.17 1.12 3.46 1.12 415 0.96

Note: Total score for each question type is b.

Table 7
Pairwise Post Hoc Comparisons of Reading Comprehension Scores by Question
Type

Question  Comparisons Z U p Adjusted r,
type P
Replication Unmodified vs. -2.54  840.00 .013* .038* 0.29
elaborated texts
Unmodified vs. -4.43  464.00 <.001** <.001** 0.53
modified
elaborated texts
Elaborated vs. -2.10  753.50 .037* 111 0.25
modified
elaborated texts
Synthesis  Unmodified vs. -3.54 699.50 < .001** .001** 0.41
elaborated texts
Unmodified vs. -4.41  462.00 <.001** <.001** 0.53
modified

elaborated texts
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Elaborated vs. -1.11  872.50 278 .835 0.13
modified
elaborated texts

Inference  Unmodified vs. -4.41 57750 <.001** <.001** 0.51
elaborated texts
Unmodified vs. -5.63  316.00 <.001** <.001** 0.68

modified

elaborated texts
Elaborated vs. -1.21 862.50 .205 615 0.14

modified

elaborated texts
Note: *p < .05. **p < .001

4.2 RQ 2: What are the relative effects of unmodified, elaborated, and

modified elaborated texts on incidental L2 vocabulary learning?

Table 8 presents the vocabulary test pretest, posttest, and gain scores for
each group. All groups had mean pretest scores near 0, indicating minimal prior
knowledge of the target words. The elaborated and modified elaborated text
groups showed similar mean gain scores of about 4 out of 18 words, while the
unmodified text group had the lowest mean gain of 1 word. A Kruskal-Wallis test
revealed a significant effect of text type on gain scores, H(2) = 36.45, p < .001. As
Table 9 shows, post hoc Mann-Whitney Utests with Bonferroni correction showed
that both elaborated and modified elaborated text groups learned significantly
more words than the unmodified text group, with large effect sizes (r, = 0.60 and
0.66, respectively). No significant difference was found between the elaborated
and modified elaborated text groups, with a small effect size (r, = 0.08).

Table 8

Mean Vocabulary Pretest, Posttest, and Gain Scores by Group (SD in Parentheses)
Group Pretest Posttest Gain score Gain score

range

Unmodified text 0.35 1.43 1.09 0-4
(N=46) (0.64) (1.41) (1.15)
Elaborated text 0.44 3.98 3.54 0-8
(N=48) (0.77) (2.78) (2.48)
Modified elaborated text 0.12 4.05 3.93 0-8
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(N=141) (0.40) (2.63) (2.60)

Note: The maximum score in the pretest and posttest is 18.

Table 9

Results from Post Hoc Pairwise Comparisons Based on Vocabulary Gain Scores
Group comparison Z U P Adjusted p r,
Unmodified vs. -5.09  840.00 <.001** < .001** 0.60

elaborated texts
Unmodified vs. modified  -5.34  464.00 <.001** <.001** 0.66
elaborated texts
Elaborated vs. modified -.652  753.50 .bb5 1.000 0.08
elaborated texts

5. Discussion

5.1 L2 Reading Comprehension Across Text Types

Regarding RQ 1, the mean comprehension score for the unmodified text
(46%) indicates that it was appropriately challenging. In the current study, we
ensured sufficient reading time for all participants through pilot testing, and our
findings support Long’s (2020) prediction that elaborated texts are significantly
more comprehensible than unmodified authentic texts, due to added rephrasing,
definitions, and details that aid understanding of unknown vocabulary and complex
sentences. These results align with prior studies using between-subjects designs,
participant groups with comparable L2 proficiency, appropriately challenging
authentic texts, and controlling for topic familiarity (Brown, 1985; Keshavarz &
Mobarra, 2003). However, the present research increased methodological rigor by
using a pilot study and students’ own judgments to identify difficult words and
structures for elaboration rather than relying solely on the researchers’ intuition.
Moreover, it is the first to empirically confirm Long's (2020) prediction that
modified elaborated texts are significantly more comprehensible than unmodified
texts. Our results suggest that the mixed or non-significant findings in earlier
reading studies may stem from the previously discussed methodological issues.

Our results across the three question types (replication, synthesis, and
inference) mirrored the overall comprehension findings: both the elaborated and
modified elaborated texts were significantly more comprehensible than the
unmodified text. This aligns with the findings of Oh (2001) but contrasts with those
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of Yano et al. (1994), who found no benefit of elaboration over unmodified texts on
synthesis reading questions. As noted, the longer elaborated texts and greater
number of questions in Yano et al.’s (1994) study may have contributed some
cognitive load. In contrast, although our elaborated text was longer than the
modified version, we used shorter texts overall, fewer comprehension questions,
and ensured adequate reading time through pilot testing. This may have reduced
cognitive burden, thus allowing participants to better benefit from elaboration

when answering synthesis questions.

However, our findings for overall comprehension and question types do not
support Long’s (2020) prediction that modified elaborated texts are more
comprehensible than elaborated texts. The only difference between the two texts
was that the modified version split 12 long sentences and added cohesive
connectors. Since the literature lacks a clear standard for excessive sentence
length, we used 16.22 words—the higher average from participants’ textbooks in
the previous academic year—as a benchmark. The results suggest that elaboration
was effective and that participants, who were actively enrolled in English classes,
may have had reading skills surpassing this threshold. This may have reduced the
added benefits of sentence splitting and extra connectors, leading to no significant
difference in comprehensibility between the two texts.

5.2 Incidental L2 Vocabulary Learning Across Text Types

In regard to RQ 2, we used a target word meaning recall test to measure
incidental L2 word learning. Our results support Long’s (2020) prediction that more
comprehensible elaborated texts significantly enhance incidental L2 vocabulary
learning compared to unmodified authentic texts. These findings align with
previous studies which controlled for prior word knowledge, adopted a between-
subjects design, and ensured L2 proficiency homogeneity (Kim, 2006; Watanabe,
1997). Compared to these studies, our study adopted more rigorous methods by
(1) ensuring the unmodified text lacked contextual clues that could reduce the
benefit of target word elaboration and (2) controlling for reading topic familiarity.
Additionally, unlike most previous studies that elaborated only target words, we
also elaborated difficult contextual sentences. Our results further suggest that the
insignificant difference between elaborated and unmodified texts in some previous
studies likely resulted from a lack of a pretest to assess prior target knowledge,
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the exclusive focus on target word elaboration, and the overall difficulty of both
text types.

This study is also the first to empirically support Long’s (2020) prediction
that modified elaborated texts are significantly more facilitative of incidental L2
word learning than elaborated texts. However, like Hillman (2020), we found no
advantage of modified elaborated texts over elaborated texts. This suggests that
our elaborated text, which included structural elaboration and approximately 2%
potentially unknown vocabulary, was already sufficiently comprehensible for the
participants, so the extra modification was not beneficial.

5.3 Pedagogical Implications

As Long (2020) argued, elaborated and modified elaborated input supports
incidental L2 learning, crucial for developing implicit knowledge. Our results
suggest instructors can improve comprehension of authentic L2 texts by applying
lexical and structural elaboration while retaining challenging vocabulary and
grammar to promote incidental learning. In addition, the results of this and
previous research (e.g., Parker & Chaudron, 1987) suggest that the benefits of text
modification for reading comprehension and incidental word learning depend on
both text difficulty and learners’ English proficiency. Therefore, English instructors
should know their students well or pilot modified materials with target learners to
identify words or sentences that may require elaboration and to ensure the texts
are appropriate for their English levels.

In the current study, the authentic reading text was elaborated manually.
This may raise a question of whether instructors should use technological tools to
support text elaboration and modified elaboration. According to Odo (2023), while
software tools can simplify authentic texts, these tools may have limitations, such
as placing words in unnatural contexts. Drawing on previous research and his own
findings, Odo (2023) also noted that texts that are carefully and manually simplified
are more likely to be comprehensible than texts that are authentic and unmodified,
a benefit not always observed from software-simplified texts. Further research is
needed to determine whether this finding extends to elaborated and modified
elaborated texts. In addition, although advanced artificial intelligence tools may
assist instructors in text modification, it remains important for instructors to

understand and be able to apply the elaboration techniques discussed in this
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study. This knowledge will help ensure that their elaborated and modified
elaborated texts are both comprehensible to learners and incorporate target
vocabulary and structures, rather than relying solely on Al-generated content.

The results also suggest that while elaborated and modified elaborated
texts better promote incidental L2 learning than unmodified texts, overall
vocabulary gains were modest. This result aligned with previous reading research
(e.g., Brown et al., 2008). In this study, each target word appeared only once in the
text, and participants encountered them twice—during the comprehension test
and the topic sentence matching activity. Given the importance of repeated
exposure for incidental word learning (e.g., Hulme et al., 2019; Supasiraprapa,
2019), instructors should provide more frequent encounters with target words.
Additionally, meaning-focused activities which require learners to use target words
should further enhance their learning (e.g., Laufer & Hulstijn, 2001).

It should also be noted that promoting incidental L2 learning through
comprehensible input does not imply that explicit L2 instruction has no place in
the classroom (see Long, 2020, for a discussion). In particular, in vocabulary
learning, studies have shown that intentional learning can be more effective than
incidental learning (e.g., Stratton, 2022). Thus, combining explicit and incidental
approaches is likely most effective. However, given the vast scope of learning a
second language, teaching all words and structures explicitly is impractical, and,
as Long (2020) argued, incidental learning through comprehensible input remains
essential for learners’ development of implicit L2 knowledge needed for fluent
communication. We also believe that in EFL contexts like China, instructors can
further support incidental L2 learning by providing elaborated and modified
elaborated reading texts for out-of-class study.

6. Limitations and Future Research

Like other studies, the current study has limitations, which in turn lead to
several recommendations for future research. First, future studies could use
alternative comprehension measures which do not allow guessing and explore
other aspects of word knowledge. In line with Long’s (2020) recommendations,
future research may also investigate enhanced incidental learning through
elaborated and modified elaborated input, which incorporates teaching techniques
such as bimodal input (e.g., students reading an elaborated text while listening to
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its audio). Although some studies support the benefits of bimodal input for
vocabulary learning (e.g., Malone, 2018), its effects on input elaboration remain
underexplored. Finally, future studies could include a delayed posttest to assess

vocabulary retention over time.

7. Conclusion

This study supports Long’s (2020) prediction that elaborated and modified
elaborated texts enhance L2 comprehension and incidental vocabulary learning,
providing the first empirical evidence for the effectiveness of modified elaborated
input. The findings suggest that instructors in L2 task-based and communicative
classrooms, as well as in CLIL or EMI contexts, can use lexical and structural
elaboration to support learner comprehension and facilitate their incidental L2

vocabulary learning.
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11. Appendices
Appendix 1: Excerpts of the Three Reading Texts

As noted in the Materials section, the three text versions below were
developed from an article in 7he Economist (2018). Target words for incidental
learning are in bold. In the elaborated text, lexical elaboration is underlined with a
dotted line. Structural signaling is marked with square boxes. Structural regularity
is underlined with a wavy line, and structural redundancy is underlined with a solid
line. In the modified elaborated text, connectors added after the splitting of long

sentences are shown in italics.

Unmodified Text

Reshaping existing ways of doing things can take years. In 2017 Britain
enjoyed its first coal-free day since starting the Industrial Revolution in the 1800s.
Coal generates not merely 80% of India’s electricity, but also underpins the
economies of some of its poorest states. Panjandrums in Delhi are not keen to
countenance the end of coal, lest that cripple the banking system, which lent it
too much money, and the railways, which depend on it.

Elaborated Text

On the other hand|, reshaping existing ways of doing things can take years.

In 2017 Britain enjoyed its first coal-free day since starting the Industrial
Revolution in the 1800s. Coal generates not merely 80% of India’s electricity, but

railways, which depend on it. In other words, senior authorities in India will not

support moving away from coal because it might cause a financial crisis. This is

because banks invested money in coal, and all the train systems still use it.
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Modified Elaborated Text

On the other hand| reshaping existing ways of doing things can take years.

In 2017 Britain enjoyed its first coal-free day since starting the Industrial
Revolution in the 1800s. Coal generates not merely 80% of India’s electricity. A/so,

railways, which depend on it. In other words, senior authorities in India will not

support moving away from coal because it might cause a financial crisis. This is

because banks invested money in coal, and all the train systems still use it.

Appendix 2: Vocabulary Test
Directions: Please provide the Chinese meaning of each word in the blank. If you
don’t know the meaning of a word, you can mark “I don’t know” in the bracket.*

1. swathe () I'don't know
2. hemisphere () Idon’t know
3. freakish () I'don't know
4. ubiquitous ( ) ldon’t know
5. sweltering () lIdon’t know
6. divest () Idon't know
7. fumes () I'don't know
8. inertia () I'don't know
9. lobbies () Idon't know
10.entrench () I'don't know
11.underpin () Idon’t know
12.panjandrums () Idon’t know
13.cripple () Idon’t know
14.countenance () Idon't know
15.00mph () lIdon’t know
16.sturdy () lIdon’t know
17.avert () I'don't know
18.vulnerable () I'don't know

* The original instructions the participants received were in Chinese, but the English translations
are provided here.
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