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Abstract

Phonological awareness (PA) is a foundational skill in early literacy acquisition across
languages, including English and Spanish. While previous research has explored how factors
such as word structure, phoneme characteristics, syllable stress, and syllable complexity
influence PA item difficulty, the relative impact of these features—and how they may operate
similarly or differently across languages—remains insufficiently understood. This study
investigated the linguistic and task-format features that contribute to item difficulty in an
elision task and compares these effects in English and Spanish. Using adaptive LASSO
regression and dominance analysis, the study identified three significant predictors of item
difficulty in English and six in Spanish. In both languages, the medial position of the deleted
segment and the use of expressive response formats are the strongest predictors of increased
item difficulty. In Spanish, items that produce nonwords involve longer phonological
structures or require syllable deletion are associated with higher difficulty, whereas initial
segment deletion tends to be easier. For English, word-level elision is associated with lower
difficulty. Together, these findings highlight important considerations for designing more
linguistically sensitive PA assessments in both English and Spanish.

Keywords: Assessment; elision; item difficulty; Spanish and English phonological awareness

Phonological awareness (PA)—the ability to distinguish and manipulate word
sounds—is a critical cognitive skill that links early language development and
reading acquisition (Lonigan, 2006; Melby-Lervag et al., 2012). It consistently
predicts word-reading outcomes in both English (Branum-Martin et al., 2012;
Vellutino et al., 2004; Wolf et al., 2002; Ziegler & Goswami, 2005) and Spanish
(Martinez & Goikoetxea, 2020; Miguez-Alvarez et al., 2022). Among the various

© The Author(s), 2026. Published by Cambridge University Press. This is an Open Access article, distributed under the
terms of the Creative Commons Attribution licence (https://creativecommons.org/licenses/by/4.0/), which permits
unrestricted re-use, distribution and reproduction, provided the original article is properly cited.

Check for

https://doi.org/10.1017/50142716426100976 Published online by Cambridge University Press updates


https://orcid.org/0000-0002-9672-6417
https://orcid.org/0000-0002-0472-4677
https://orcid.org/0000-0003-4364-6445
https://orcid.org/0000-0002-2159-1298
mailto:mzegers@berkeley.edu
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1017/S0142716426100976
http://crossmark.crossref.org/dialog?doi=https://doi.org/10.1017/S0142716426100976&domain=pdf
https://doi.org/10.1017/S0142716426100976

2 Monica Zegers et al.

types of PA tasks (e.g., alliteration, blending, segmentation, and manipulation),
elision tasks—which require deletion of specific sound units—show the strongest
associations with reading outcomes (Anthony et al.,, 2011; Kilpatrick, 2012). In
English-speaking children, elision tasks are predictive of reading and spelling
performance through the early grades (Hogan, 2010; Hogan et al., 2005; Kilpatrick,
2012; Swank & Catts, 1994), and parallel findings in Spanish-speaking populations
affirm their predictive value up to second grade (Anthony et al.,, 2011).

PA represents a unitary construct that manifests differently throughout devel-
opment in both Spanish and English (Anthony & Francis, 2005; Anthony &
Lonigan, 2004; Anthony et al,, 2011; Schatschneider et al., 1999; Stanovich et al,,
1984; Wagner & Torgesen, 1987), with stability increasing as children mature
(Lonigan et al., 1998). Referred to as heterotypic continuity (see Anthony et al., 2011
for a review), it suggests that performance in PA assessments that emerge at
different developmental stages is a manifestation of the same latent ability. PA
develops from sensitivity to word-level units to manipulation of individual pho-
nemes. Accordingly, PA assessments should be designed to capture this develop-
mental progression by sampling skills across multiple levels of linguistic complexity.

Key structural differences exist between English and Spanish phonology and
orthography, which may lead to distinct patterns in PA development and processing
(Gottardo & Mueller, 2009). These languages differ in their regularity and degree of
transparency of their writing systems for representing oral language. Spanish
orthography is transparent and has fine phoneme-grapheme granularity, making PA
easier to master (Goswami, 2010; Seymour et al., 2003; Wydell & Butterworth, 1999).
On the other hand, English has a deep orthography, since graphemes can represent
different phonemes, and phonemes may be represented by different graphemes. This is
evident, for example, in the fact that the five vowel phonemes of Spanish are con-
sistently represented by five vowel graphemes. English uses those same five graphemes
to represent a considerably larger vowel inventory. Differences also show up in the
available syllable structures and their relative distributions across both languages.
While English phonology allows for complex syllable structures, Spanish phonology
uses a comparatively simpler syllabic structure (i.e., preferring consonant-vowel syl-
lables), which promotes syllable-level awareness and facilitates syllabic segmentation
(Alvarez et al., 2001). These language-specific features may influence not only how
children develop PA over time but also how they perform on elision tasks.

In addition to the evolving nature of the PA skill and the impact of specific
language on its development, an additional challenge in measuring PA skills is that
item features, such as phonological and lexical properties, influence item difficulty
(Hogan, 2010; Scarborough, 2005). Prior research has seldom examined which
specific word-level features together contribute to item difficulty, including
receptive and expressive formats, in both English and Spanish. Existing studies
largely focused on isolated features (e.g., only word length, or only phonological
neighborhood), limiting generalizability and potentially omitting predictive varia-
bles and introducing bias. This study addressed the current gap in the literature by
examining a comprehensive set of phonological and lexical features that influence
item difficulty in elision tasks, with the goal of providing evidence that could
advance the development of more sensitive elision tasks in both English and Spanish
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by making item development more precise and efficient, targeting specific difficulty
levels (Branum-Martin et al., 2012).

This study also adds to the literature on the assessment of elision in Spanish by
focusing on Spanish-English bilinguals in the U.S. schooling context of primarily
English instruction. The current body of work examining Spanish elision tasks has
been conducted primarily in Spanish-speaking countries (e.g., Carrillo, 1994;
Signorini, 1997), with a limited number in U.S. education contexts (Anthony et al.,
2011; Branum-Martin et al., 2006). These linguistic contexts differ significantly,
given differences in language of instruction, and quantity and quality of exposure to
both languages across natural settings.

Item features
Response modality: Receptive or expressive

Receptive elision tasks present response options as pictures and require children to
identify the image that corresponds to the target word (e.g., “What is ‘snowman’
without ‘snow’?” with picture choices of a man, a pan, and a cat). In contrast,
expressive elision tasks require children to generate the correct response verbally,
without the support of visual cues.

Past studies examined differences between receptive and expressive modalities
and found differences in task difficulty. One study of a Spanish blending task found
that expressive items are more challenging than a parallel receptive version
(Anthony et al, 2011). The difficulty of expressive tasks may stem from their
reliance on the coordination of phonological retrieval, working memory, vocabulary
knowledge, and speech production (Baddeley, 2003), which can impose greater
cognitive and linguistic demands.

Both receptive and expressive tasks have their own merits. Schatschneider et al.
(1999) reported that English expressive blending and elision tasks are most effective
in distinguishing children’s PA abilities, whereas certain receptive tasks, such as first
sound comparison, are easier and better suited for children with lower PA skills.
Receptive tasks are often used to assess the precision of phonological representa-
tions, particularly in children with speech sound disorders, for whom speech motor
difficulties may mask representational skills (Anthony et al., 2010), and for younger
children with emerging PA skills (Anthony et al., 2011; Farver et al., 2007;
Schatschneider et al., 1999).

Elision level: Word, syllable, phoneme

Psycholinguistic grain size theory, where grain sizes refer to the units of varying
lengths (e.g., phonemes, onsets, and syllables) that are manipulated in real time
(Goswami, 2010), provides a useful framework when exploring item difficulty.
Children exposed to different languages make use of different phonological units
reflecting specific phonological structures and orthographic mappings of the par-
ticular language. When children first start learning one or more languages, they
process words and routine phrases as whole, unanalyzed units in a broad, holistic
way; instead of focusing on individual sounds, they rely on suprasegmental acoustic
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cues, such as changes in pitch and duration, to recognize words and syllables
(Anthony & Francis, 2005).

As their vocabulary grows, they gradually fine-tune these representations,
becoming more sensitive to the subtle differences between sounds (Anthony et al.,
2010). This progression is reflected on how children perform on elision tasks, which
may require removing linguistic material at various levels: whole words, syllables,
onset-rime, and phonemes. The smaller the unit, the harder it is to manipulate,
requiring more precise PA (Anthony & Francis, 2005). Lonigan et al. (1998) found
that while many young children could manipulate whole syllables, fewer could
manipulate smaller units, such as phonemes, suggesting that syllable awareness lays
the groundwork and is a prerequisite for more advanced phonological skills.

This developmental progression from syllable to phoneme has also been
observed in Spanish-speaking children. Accuracy and difficulty in monolingual
Spanish-speaking children go from manipulation of syllables (e.g., gi-ra-sol) to
onset-rime (s-ol), and finally to discrete phonemes (s-o-l; Goikoetxea, 2005).
Preliterate Spanish-speaking children manipulate syllables more easily than pho-
nemes (Jiménez, 1992), and syllable manipulation has been found to be easier than
phoneme manipulation (Jiménez Gonzalez & Ortiz Gonzalez, 1994). These findings
underscore the influence of children’s gradual refinement of phonological repre-
sentations on task difficulty, reinforcing the notion that PA develops progressively,
with children mastering larger sound units before smaller ones, which is congruent
with the psycholinguistic grain size theory (Lallier & Carreiras, 2018).

Elision position: Initial, medial, final

Item difficulty is also influenced by the position of the deleted sound (i.e., initial,
medial, or final) in elision tasks (Chafouleas et al,, 2001). In English, medial
positions are more difficult to identify or manipulate than initial or final positions
(McBride-Chang, 1995), a finding attributed to differences in memory demands and
articulation. The cognitive interpretation highlights primacy and recency effects in
short-term memory, which favor stimuli in initial and final positions, while dis-
favoring those in the middle. In the articulatory explanation, possible coarticulation
interference may impact medial speech sounds to a greater degree, given that both
the preceding and following phonemes affect the perception of medial phonemes
(Stage & Wagner, 1992).

Spanish-speaking children also show positional effects, although the literature
conflicts. Carrillo (1994) and Fumagalli et al. (2010) reported that it is easier to
accurately respond to PA items targeting the initial segments than those targeting
the medial or final segments. Goikoetxea (2005), on the other hand, reported that,
while initial units are easier for literate children, ending units are easier for pre-
literate children. Additional research is needed to clarify these discrepancies and to
expand to multilingual children.

Finally, in addition to purely positional considerations, differences in task
performance across languages could be expected due to the phonotactics of each
language. One clear difference is in the relative absence/presence of coda con-
sonants. English phonology is largely permissive of syllable coda consonants, and
various sound classes can and routinely do appear in coda position (stops like /p t/
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and fricatives like /f/ /z/ in words like “tub” and “huff”). In contrast, Spanish shows
more restrictions on which consonants can appear in the coda position. Specifically,
consonants that appear in the coda are primarily /s/, /n/, /r/, /l/, and /d/
(e.g., “rosas,” “sal,” and “verdad”). In fact, there appear to be both coda-weakening
and syllable restructuring processes to keep non-coda (CV) syllables when possible
(e.g., las hadas: /las.'a.das/ — [la.'sa.0as]; verdad: /ber."dad/ — [ber.'dad]; Hualde,
2005; Hualde et al., 2020). In sum, differences in the phonotactics of both languages
may produce differences in item difficulty. Overall, these findings suggest that, while
elision task difficulty is affected by position in both English and Spanish, language-
specific phonological features modulate how these effects manifest across devel-
opmental stages.

Target lexicality: Word or nonword

Phonological representations in memory help individuals store and access speech
sound information, including a word’s meaning, spelling, and articulation (Anthony
etal.,2010). Young children (e.g., kindergarten, first grade) exhibit a lexicality effect, as
they generally perform better on PA tasks that use real words rather than nonwords.
This is likely because they are familiar with words they have heard before, which are
entrenched in their memory (Metsala, 1999). At the same time, there is evidence that
the same underlying phonological processing abilities are recruited regardless of
lexicality. Children’s syllable blending and elision using real words (such as com-
pound words: sunflower take away sun is flower) are associated with the same
operations while using nonword syllables and phonemes, even after accounting for
their oral language skills (Lonigan et al., 1998). So, although real high-frequency words
may confer an advantage, both real and nonwords appear to use the same processes.

Phonological neighborhood and word frequency

Lexical features such as phonological neighborhood density and word frequency
influence PA and phonological processing. Phonological neighborhood density refers
to the number of words that differ from a target word by a single phoneme (e.g., pin:
bin, win, pen, pit; Charles-Luce & Luce, 1990; Dollaghan, 1994). According to lexical
restructuring theory, as children’s vocabularies grow, their phonological repre-
sentations become more detailed and segmental, becoming more proficient in
distinguishing between multiple similar-sounding words for words in dense
neighborhoods (Charles-Luce & Luce, 1990).

The evidence for the role of neighborhood density in PA tasks is mixed. Some
studies find that dense neighborhoods facilitate performance by providing a more
fine-tuned phonological contrast (De Cara & Goswami, 2003; Metsala, 1999).
Others report increased errors or slower reaction times in dense onset neighbor-
hoods, possibly due to increased lexical competition during processing (Foy &
Mann, 2009). These conflicting findings may reflect interactions with word fre-
quency, a factor known to influence lexical access and phonological representation.
For example, Hogan et al. (2011) found that high word frequency offsets the effects
of neighborhood density, suggesting that robust lexical representations may reduce
reliance on neighborhood cues.
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Word frequency itself has been consistently linked to PA performance. High-
frequency words are generally processed more accurately, likely because repeated
exposure leads to stronger, more stable phonological representations (Metsala, 1999;
Swan & Goswami, 1997). In contrast, low-frequency or phonologically complex
words tend to have underspecified representations, making them harder to process.
Research suggests that sound blending is easier with high-frequency than with low-
frequency words (Roth et al., 2006; Troia et al., 1996).

Integrating these findings, the lexical restructuring model (Metsala & Walley,
1998) proposes that both phonological neighborhood density and word frequency
shape the development of PA, potentially through interactive mechanisms. Hogan
etal. (2011), for example, found that words with denser neighborhoods lead to more
accurate responses only with low-frequency words. These results support a
threshold hypothesis: either high word frequency or high neighborhood density
alone may be sufficient to support accurate phoneme awareness. Together, these
findings underscore the importance of considering lexical features when designing
PA tasks. This is particularly relevant for bilingual or language-minority children,
whose lexical access (and thus the influence of frequency and neighborhood density)
may vary across languages (Goodrich & Lonigan, 2016).

Word length

Another factor that influences children’s PA performance across modalities and
languages is word length. In English (Treiman & Weatherston, 1992), preschoolers
and kindergarteners have more difficulty isolating the initial consonant of longer
words compared to shorter words. Similarly, older elementary children respond less
accurately as nonword length increased in a phoneme elision task (Sasisekaran &
Byrd, 2013). In Spanish, children perform better on a PA isolation task when the
first consonant belongs to a shorter rather than a longer word (Jiménez Gonzalez &
Garcfa, 1995). This pattern is also observed in children completing syllable and
phoneme oddity tasks in Greek, a transparent language like Spanish, who show
better performance with short than with long words (Aidinis & Nunes, 2001).
A possible explanation for this result is the increased taxation on phonological
short-term memory for longer words (Perrachione et al., 2017). However, while the
effect of word length is consistently observed across languages, the unit of mea-
surement varies. Jiménez Gonzalez and Garcia (1995) used the number of syllables
as a criterion for length because Spanish has a well-defined syllabic structure that
makes it easier to distinguish between monosyllabic or shorter words and trisyllabic
or longer words. For English, it has been suggested that the number of phonemes is a
more informative metric that explains children’s performance (Treiman &
Weatherston, 1992), as children perform better with two-phoneme one-syllable
words than with three-phoneme one-syllable words.

Study aim

This study investigates a comprehensive set of phonological, lexical, and task-format
features that influence item difficulty in parallel English and Spanish elision tasks.
Understanding which factors make items easier or harder is of great benefit to
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authors of such assessments because the intentional manipulation of these features
allows for a targeted and efficient process of developing easy or hard items for a
specific purpose.

We leverage our robust item-response theory calibrations of these tasks, which
drew on large samples, representative of the California public-school student
population. In addition, using a multivariate analysis approach allows us to address
the potential omitted-variable bias present in prior research, which often focused on
isolated features, and helps advance our understanding of the complex relationships
between item features and difficulty.

Method
Measure development and calibration

The data for this study were drawn from a larger multi-year project that used
purposive sampling to reflect the demographic characteristics of California’s public-
school population, including race/ethnicity and English language acquisition status.
English measures were calibrated using a sample of 1,950 kindergarten through
second-grade monolingual and multilingual students attending schools where
instruction was delivered in English. Spanish measures were calibrated using a
sample of 1,810 Spanish-English bilinguals in kindergarten through second grade,
enrolled in either English-only or dual-language programs. Additional details on
measure development, calibration procedures (including calibration samples), and
validity evidence are provided in Appendix A.

Item features

Below we list various item features than can impact the Rasch item location, also
known as the difficulty parameter. Item descriptive statistics are provided on
Table 1.

Difficulty

Item difficulty refers to a test item’s location (b) estimate, as obtained from a Rasch
model fit to the response data using maximum likelihood estimation (Rasch, 1980).
Rasch modeling allows for both item difficulty and student ability to be represented
on the same (logit) scale for the latent trait being measured. Then, for dichoto-
mously scored items, an item’s difficulty/location corresponds to the ability level at
which a student has an equal probability of responding correctly or incorrectly to
said item. As a result, more demanding items have higher item location estimates.

Response modality

Elision can be assessed in a receptive or expressive format; to avoid confusion or
response-mode switching, we administered the two types of tasks separately. In the
receptive task, children saw three images and heard an audio labeling the images
(e.g., “fox,” “box,” and “onion”) followed by the prompt (e.g., “The word is ‘mailbox.’
What is ‘mailbox’ take away ‘mail’?”). Children were required to select the image
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Table 1. Item descriptive statistics

Spanish English
Variable Count % Count %
Measure type 163 157
Expressive 114 69.94 108 68.79
Receptive 49 30.06 49 31.21
Elision level 163 157
Word 26 15.95 41 26.11
Syllable 71 43.56 54 34.39
Phoneme 69 42.33 65 41.40
Elision position 163 157
Initial 74 45.40 60 38.22
Medial 57 34.97 49 31.21
Final 32 19.63 48 30.57
Target lexicality 163 157
Nonword 24 14.72 28 17.83
Word 139 85.82 129 82.17
Variable n M SD Min Max n M SD Min Max
Difficulty 163 136  1.80 —167 627 157 —0.14 230 —445 5.52
Initial word
PTAF 93 56.13 152.36 0.99 1289.27 110 83.00 161.45 0.33 954.82
PTAN 118 4.03 559 0 32 148 8.22 1278 0 56
Freqg. per mill. 163 52.38 220.09 0.00 2331.37 152 42.25 108.61 0.06 796.65
Phono. length 163 6.89 202 4 12 157 5.43 177 2 10
Syllable number 163 3.02 0.89 2 5 157 1.94 0.82 1 5
Target result
PTAF 127 171.75 337.81 196 2565.76 126 305.28 442.22 1.07 2294.61
PTAN 128 12.08 768 0 36 127  30.53 1680 0 62
Freq. per mill. 139 207.24 931.49 0.02 8952.76 127 511.92 1352.05 0.45 9773.41
Phono. length 163 4.47 1.02 3 T 157 3.40 1.30 1 7

Note: We deliberately avoided retrieving information on neighborhood and frequency from multiple databases, as doing
so could introduce inconsistencies due to differences in estimation methods.

corresponding to the target word. Each trial showed the correct response (e.g., “box”),
one phonological foil (e.g., “fox”), and one unrelated foil (e.g., “onion”). Items for the
receptive task prioritized imageability and concreteness, with accompanying pictures
designed to be universally recognizable and culturally unbiased.
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For the expressive task, children heard a prompt (e.g., “The word is sunglasses.
What is ‘sunglasses’ take away ‘sun’?”) and verbally responded with the remaining
segment of the word. The initial word for the expressive task was always a real word,
but the target could be either a real word or a nonword.

Elision level: Word, syllable, phoneme

Items were designed to target elision at the word (in compound words), syllable, and
phoneme levels. For six items (three in English and three in Spanish), an elided vowel
resulted in both syllable and phoneme elision (e.g., “What is ‘along’ takeaway /3/?”).
Consequently, these examples were categorized as both phoneme and syllable elision.

Elision position: Initial, medial, final

Items were classified as initial, medial, or final. Initial came from the beginning of
the word (e.g., “What is ‘leg’ takeaway /I/?”), medial from the middle of the word
(e.g., “What is ‘yesterday’ takeaway ‘ter’?”), and final from the end of the word
(e.g., “What is ‘sheep’ takeaway /p/?”). For word-level elision, the elision position
was either initial or final.

Initial word features

Information about the initial words’ phonological length, neighborhood density, and
frequency per million was obtained from the CLEARPOND database (Marian et al.,
2012). Phonological length refers to the number of phonemes that make up a word.
Phonological neighborhood size(PTAN) refers to the number of phonological
neighbors through substitution, addition, and deletion. Phonological neighborhood
frequency (PTAF) is the average frequency of a word’s orthographic and phonological
neighborhood. Finally, frequency per million corresponds to the word’s lexical fre-
quency per million words in the CLEARPOND corpus. Not all items had information
in CLEARPOND, especially Spanish words and longer (and likely, less frequent) items.

Target features

Targets (i.e., the resulting string after completion of the elision operation) were
classified as words or nonwords. For example, “What is table take away /t/?” results
in the real word “able”; “What is watermelon take away ‘me’ results in the nonword
“waterlon”. Information about length, neighborhood, and frequency of the targets
was also collected using the CLEARPOND database. Item descriptive statistics are
available in Table 2.

Analytical strategy

We implemented a three-step analytic procedure to identify and evaluate the pre-
dictors of item difficulty. First, we employed an adaptive Least Absolute Shrinkage
and Selection Operator (LASSO; Tibshirani, 1996; Zou, 2006) regression with 10-fold
cross-validation for penalty parameter (M) tuning on pre-standardized variables. This
method uses weights based on the data to apply different levels of penalty to each
predictor, reducing the influence of weak or unimportant variables and pushing their
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Table 2. Dominance analysis results for LASSO-selected variables for English

Dominance analysis

LASSO-selected item characteristics Rank % of R2 OLS regression coef. (B)
Position: Medial 1 0.4901 2.839 (0.178)***
Measure: Expressive 2 0.3181 1.846 (0.146)***
Elision: Word 3 0.1918 —1.125 (0.144)***
MSE 0.646

R-sq. 0.877

Out-of-sample R-sq. 0.872

Obs. 157

Note: Robust standard errors in parenthesis; ***p <0.01, **p <0.05, *p <0.1. Position-Medial: The deleted syllable or
phoneme occurs in the middle of the word. Measure-Expressive: The item required participants to verbally produce the
remaining segment of the word or pseudoword. Elision-Word: The deleted segment was an entire word within a
compound word.

effects to zero, which helps remove variables that add little meaningful information.
Second, we entered the selected predictors into an ordinary least squares regression
to obtain unpenalized coefficient estimates and corresponding standard errors,
clarifying the direction and magnitude of each predictor’s association with item
difficulty. Lastly, we conducted a dominance analysis (Azen & Budescu, 2003) to
quantify and rank the relative importance of the retained predictors. The resultant
standardized dominance weights sum to 1 and can be interpreted as the percentage
each variable contributes to the total variance explained. This facilitates direct
comparison of predictors’ contributions to the overall model fit. Given that not all
item features could be obtained or computed for all items (e.g., phonological
neighborhood frequency or frequency per million for targets that are nonwords), we
carried out the aforementioned analysis steps twice for each language: The first set
draws on the complete set of items, foregoing predictors that could not be obtained
for the full item set, and is presented in the main text. The second set of analyses
draws on the subset of items for which we could obtain information on all item
features, systematically excluding those items where the target is a nonword, and can
be considered a sensitivity analysis. It is therefore included in Appendix B (Tables S2
and S3). All analyses were carried out using STATA/MP 17.0 (StataCorp, 2023).

Results
Adaptive LASSO regression

The main adaptive LASSO models included all available items (English: N = 157;
Spanish: N = 163) but were limited in the number of predictors to those variables
that could be computed for nonword targets.

English results
The English model (see Table 2) selected the medial position, the expressive method
of response, and elision at the word level as relevant predictors of item difficulty.
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Table 3. Dominance analysis results for LASSO-selected variables for Spanish

Dominance analysis

LASSO-selected item characteristics Rank % of R2 OLS regression coef. (B)
Position: Medial 1 0.3586 1.746 (0.179)***
Measure: Expressive 2 0.3058 1.579 (0.150)***
Position: Initial 3 0.1408 —0.279 (0.144)
Target lexicality: Word 4 0.1216 —0.578 (0.240)***
Target phono. Length 5 0.0419 0.125* (0.070)
Elision: Syllable 6 0.0312 0.533 (0.124)***
MSE 0.6

R-sq. 0.813

Out-of-sample R-sq. 0.794

Obs. 163

Note: Robust standard errors in parenthesis; ***p <0.01, **p <0.05, *p <0.1. Position-Medial: The deleted syllable or
phoneme is located in the middle of the word. Measure-Expressive: The item required participants to verbally produce the
remaining segment of the word or pseudoword. Position-Initial: The deleted word, syllable, or phoneme is located at the
beginning of the word. Target Lexicality-Word: Target item after elision results in a real word. Target Phono. Length:
Phonological length of the target item after elision. Elision-Syllable: The deleted segment was a syllable within a word.

The same feature selection was made by the alternative model (Appendix B,
Table S1).

Spanish results

Like English, the Spanish model (see Table 3) also selected the medial position of the
deleted section and the expressive response method, but differed in that it included
initial elision position and elision at the syllable level, while excluding elision at the
word level. The Spanish model also incorporated target lexicality and phonological
length. The same feature selection was made by the alternative model, which uses
additional target-level predictors but excludes items with nonword targets
(Appendix B, Table S2).

Dominance analysis

English results

For English, medial position was the most dominant predictor of item difficulty,
accounting for approximately 49.0% of the overall variance explained by the model (see
Table 2). Items involving medial deletion were associated with greater difficulty. The
expressive response format ranked second in dominance, accounting for about 31.8%
of the explained variance. Items requiring expressive responses were associated with
increased item difficulty. Elision at the word level ranked third, accounting for roughly
19.2% of the explained variance. Word-level elision was associated with lower diffi-
culty, suggesting that items requiring the deletion of an entire word within a compound
were easier to respond to accurately than items involving other types of elision.
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Overall, the English results indicate that item difficulty is primarily driven by the
position of deletion and the response format, with elision level (i.e., word) playing a
more limited role and going in the opposite direction.

Spanish results

In Spanish, medial position was again the most dominant predictor, accounting for
approximately 35.9% of the overall variance explained (see Table 3). As in English,
medial deletion was associated with greater difficulty. The expressive response
format also ranked second, accounting for about 30.6% of the explained variance
and being associated with higher difficulty.

Initial position for deletion ranked third in the dominance analysis, accounting
for approximately 14.1% of the explained variance. Initial deletion was associated
with lower difficulty, indicating that items requiring deletion at the beginning of the
word were easier to respond to accurately than items involving medial or final
deletion. Target lexicality ranked fourth, accounting for about 12.2% of the
explained variance. Items that resulted in real words after deletion were associated
with lower difficulty compared to items resulting in nonwords.

Phonological length of the target word was fifth in the dominance analysis,
positively affecting item difficulty, and accounting for approximately 4.2% of the
explained variance. Finally, syllable-level elision ranked sixth, accounting for about
3.1% of the explained variance, and was associated with greater difficulty.

The relatively small proportions of variance explained by phonological length
and syllable-level elision indicate that these features play a limited role in accounting
for item difficulty compared to positional and response format factors.

Discussion

Although elision tasks are commonly used to assess PA skills, there is little pub-
lished information about which item features influence the item difficulty of these
tasks. Our results address this gap and identify the variables explaining item dif-
ficulty in elision tasks used with monolingual and multilingual children living in the
United States and attending kindergarten to second grade. These analyses are
valuable to inform item development in each language. The findings contribute to
the published research, which has largely focused on Spanish-speaking monolingual
children and has not provided side-by-side comparisons of Spanish and English.
Below, we first discuss the strongest predictors across both language tasks and the
findings unique to each language.

Factors influencing difficulty in both English and Spanish

The two strongest predictors of item difficulty across languages were medial
deletion and expressive response format. Together, they accounted for 80.8% of the
variance explained by the model in English and 66.4% in Spanish.

The selection of the medial deletion variable aligns with previous research
showing that phonemes in medial positions (e.g., “What is ‘belt’ takeaway /1/°?”) are
more challenging to process than those at word edges (McBride-Chang, 1995; Stage

https://doi.org/10.1017/S0142716426100976 Published online by Cambridge University Press


https://doi.org/10.1017/S0142716426100976

Applied Psycholinguistics 13

& Wagner, 1992). One explanation is that medial segments are subject to stronger
coarticulation effects, as they are acoustically and articulatorily influenced by both
preceding and following segments, which can obscure clear phonetic cues. In
addition, medial segments (for both syllable and phoneme-level elision items) tend
to be less perceptually salient than initial or final segments, which benefit from
prosodic and boundary-related cues. Reduced salience, in turn, may place greater
demands on phonological short-term memory, making it more difficult to accu-
rately process, maintain, and retrieve medial phonological information (McBride-
Chang, 1995; Stage & Wagner, 1992).

The second most influential variable affecting item difficulty across languages
was response format: expressive tasks were consistently more difficult than receptive
tasks. Receptive tasks place lower cognitive and linguistic demands on participants
because responses are presented visually and selected from a constrained set of
options (in this measure, one correct response, one phonological foil, and one
unrelated foil), eliminating the need for independent language production. In
contrast, expressive tasks require the retrieval, manipulation, and articulation of
phonological information without external support, placing greater demands on
phonological working memory and speech production processes. These demands
may be especially pronounced for young children and for children with language or
memory difficulties (Anthony et al., 2010, 2011; Farver et al., 2007; Schatschneider
et al,, 1999). Additionally, in English tasks, expressive responses may be particularly
challenging for emerging bilinguals who are still developing proficiency and are less
familiar with the lexical items used. In such cases, maintaining unfamiliar or weakly
specified phonological representations in working memory while simultaneously
extracting and manipulating the relevant units likely increases cognitive load.
Although this result was expected, there is relatively little published work directly
documenting the impact of response format on elision task difficulty.

Neither phonological neighborhood density nor word frequency emerged as key
predictors of difficulty in either model. The relationship between these variables and
task difficulty also shows conflicting evidence in previous research (De Cara &
Goswami, 2003; Foy & Mann, 2009; Hogan et al., 2011; Metsala, 1999). It is possible
that the strength of the correlation is moderated by developmental stage or measure
design. An alternative explanation is that previous studies did not consider all the
variables analyzed in this study simultaneously. This may have introduced omitted-
variable bias, making it difficult to isolate the true influence of lexical and pho-
nological properties on difficulty levels. The inclusion of multiple interacting
variables in the present study may have better accounted for the complexity of PA
tasks, potentially explaining discrepancies with earlier findings. More research using
a similar set of variables is needed to support this claim.

Factors influencing difficulty in English

In addition to the trends across languages mentioned above, we also observed
language-specific findings. In English, word-level segmentation was associated with
lower difficulty, consistent with a developmental trajectory in which word aware-
ness emerges before more complex phonemic manipulations. This aligns with
research suggesting that children initially process words as whole units before
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developing the ability to manipulate smaller phonological segments (Treiman &
Zukowski, 1991). The findings support the notion that PA develops progressively,
with word-level manipulations being relatively easier than finer phonemic ones by
school age (Anthony & Francis, 2005).

Factors influencing difficulty in Spanish

For Spanish, the deletion of initial units was associated with lower difficulty. This
result is in line with findings with Spanish monolingual children (Carrillo, 1994;
Fumagalli et al., 2010; also, Goikoetxea, 2005, for literate children).

Items that resulted in real word targets were associated with lower difficulty,
consistent with evidence that lexical familiarity supports phonological manipulation
by providing more stable and well-specified memory representations (Metsala,
1999; Lonigan et al., 1998). In contrast, items yielding longer phonological targets
were associated with greater difficulty, likely reflecting increased memory and
sequencing demands involved in maintaining and manipulating longer sound
strings. This finding aligns with existing research showing that, as length increases,
performance accuracy in PA tasks decreases, both in Spanish (Jiménez Gonzalez &
Garcia, 1995) and other alphabetic languages (Aidinis & Nunes, 2001). Although
these effects accounted for a smaller proportion of variance than medial deletion
and expressive format, together they suggest that both the quality of memory
representations and memory load contribute to elision task difficulty. Another
possible explanation is that word length may play a different role in Spanish and
English because of differences in their phonological systems. English has a larger
phoneme inventory, allowing many words to be distinguished with relatively short
forms. Spanish has a smaller phoneme inventory and often relies on longer words to
distinguish meaning. As a result, variation in word length may be more noticeable in
Spanish, making word length a stronger contributor to task difficulty.

Finally, syllable-level elision also emerged as an important predictor of item
difficulty. This result was not surprising, as prior research has found that tasks
requiring syllable identification or manipulation are highly informative for cap-
turing individual differences in PA in Spanish, often more so than phoneme-level
elision tasks (Anthony et al., 2011). This suggests that syllable-level elision may
benefit from a “Goldilocks effect” in its sensitivity to student variability when
compared to word and phoneme-level elision. Word-level elision, which involves
identifying free morphemes in compound words, may have been too easy, resulting
in high accuracy and limited variance. In contrast, phoneme-level elision may have
been too difficult, leading to low accuracy across participants. In both cases,
restricted variability would reduce the items’ utility in distinguishing phonological
skill levels. Manipulation at the syllable level may strike an optimal balance.

An unexpected finding, however, was the directionality of this effect, with
syllable-level elision associated with greater difficulty in Spanish. This finding was
not congruent with Anthony and Francis’s (2005) assertion that children exposed to
languages with salient syllabic structures tend to develop syllable awareness more
easily. Spanish has comparatively regular syllable structure and clear syllable
boundaries, properties that have been linked to syllable-based speech segmentation
(Cutler et al., 1986). Moreover, Cutler et al. (1986) found that children tend to apply
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their dominant segmentation routine across languages, even when it is not optimally
suited to the language being processed. In the present context, this pattern may
reflect the combined influence of English or Spanish in the bilingual phonological
development process found in the U.S. and children’s instructional experiences in
predominantly English-only contexts.

Bilingual children learning both English and Spanish may follow phonological
trajectories that differ from those of Spanish-speaking monolinguals (Melby-Lervag
& Lervag, 2011), with additional variation linked to language dominance.
Instructional context may further shape these outcomes. Approximately 80% of the
Spanish-speaking students in the calibration sample were enrolled in English-only
instructional programs, where PA instruction often emphasizes phoneme seg-
mentation, such as the use of rimes in early elementary (Gottardo & Mueller, 2009;
i.e., isolating the initial sounds in l-og, d-og, etc.). Because English and Spanish are
both alphabetic languages and share many overlapping letter-sound correspond-
ences (e.g., “s” is /s/ in “sun” and “sal”; “ch” is /tf/ in “chin” and “chamarra”),
students may transfer phonological strategies acquired in English to Spanish tasks.
Such transfer could increase phonemic sensitivity while simultaneously reducing
efficiency in syllable segmentation, particularly if instruction consistently empha-
sizes phonemes. Future work examining children’s error patterns may help evaluate
this explanation. Overall, the practical impact of this pattern appears limited, as
syllable-level elision accounted for a relatively small proportion (3.1%) of the overall
variance explained by the model.

Limitations and future research

While the study accounted for multiple phonological and lexical features simulta-
neously, the list of features is not exhaustive. Further research is needed to explore the
influence of additional features, such as biphone probability (Goodrich & Lonigan,
2016) and syllable-initial consonant clusters (Jiménez Gonzalez & Garcia, 1995).

In addition, future research should explore item difficulty estimates in both
English and Spanish for bilingual students, while accounting for their language
background, language proficiency, and language of instruction to better understand
how these factors shape phonological processing. This information will be critical in
refining assessments and enhancing the early identification of reading difficulties
that are less confounded by environmental factors.

Conclusion

This study offers valuable insights into the phonological, linguistic, and task-level
features that influence item difficulty in English and Spanish elision tasks. The
findings highlight medial deletion and expressive response format as dominant
contributors increasing task difficulty, underscoring the importance of phonological
processing demands in both languages. The results also reveal language-specific
patterns, with elision at the word-level contributing to English item difficulty and
elision at the syllable-level contributing to item difficulty in Spanish.

From an assessment development perspective, these results have important
implications for refining elision tasks in English and Spanish. Test developers can
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more accurately and systematically create items of varying difficulty levels, using
empirical guidance on what makes an item more or less difficult.

Supplementary material. The supplementary material for this article can be found at https://doi.org/10.
1017/S0142716426100976
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Appendix A
Measure development, calibration, and validation in English

Measure development
The initial word list was based on curricula from California Dual Language Programs and later expanded by
researchers to meet selection criteria for Elision Receptive and Expressive tasks. Words were chosen such
that removing a linguistic unit (word, syllable, or phoneme) produced a new word. Deletions occurred at the
beginning or end (K-G2) or in the middle (G2 only). Items with repeated syllables or phonemes (e.g., blends
with [1] or /I/) were excluded to ensure phonetic diversity.

Receptive tasks required selecting an image representing the target word, emphasizing high imagi-
nability and cultural neutrality. Expressive tasks involved repeating the word without the deleted segment
and included real and nonwords, especially for G1-G2 students.

Participants
See Table S1 in Supplementary Materials.

Procedures

Students completed the Elision task using yoked iPads, with audio prompts and untimed administration.
Receptive tasks presented three images, and students selected the correct one. Testing took place in quiet
school settings, and responses were scored dichotomously.

Psychometric properties

Items were calibrated using a Rasch model (TAM package in R). We checked unidimensionality and
removed poorly fitting items (MSE > 2). Receptive and expressive elision items were jointly calibrated
because the goal of the study was to model item difficulty along a common phonological awareness
continuum. Consistent with a developmental view of phonological awareness as a unitary construct with
heterotypic continuity (Anthony & Francis, 2005; Anthony et al., 2011; Schatschneider et al.,, 1999),
receptive and expressive formats were treated as different task manifestations of the same underlying ability.
Differences between formats were therefore modeled as systematic sources of variation in item difficulty
rather than as indicators of separate constructs, allowing all items to be placed on a common scale. The final
pool included 157 English items and 172 Spanish items. Person separation reliability was high: 0.823
(English), 0.801 (Spanish GK-1), and 0.748 (Spanish G2).

To assess criterion validity, we examined correlations between the Multitudes elision tasks and
established standardized measures. The elision expressive task in English showed a moderate correlation
with the CTOPP-2 elision subtest (r = 0.66), while the elision receptive task had a slightly lower but still
moderate correlation (r = 0.48). Similarly, with the TPAS deletion subtest, the elision expressive and
receptive tasks showed correlations of 0.45 and 0.43, respectively. These findings provide evidence of
moderate criterion validity. As expected, receptive task correlations were slightly lower due to differences in
response format; both CTOPP-2 and TPAS rely on expressive responses, which may align more closely with
the Multitudes elision expressive format.

Appendix B

See Tables S2 and S3 in Supplementary Materials.
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