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Abstract

Among English child speech corpora, very few
focus on oral reading. Existing resources such
as the CMU Kids Corpus (Ellis Weismer et al.,
2013) face limitations in the lack of grade-
appropriate, curriculum-aligned reading texts,
the annotation scope and quality, and most cru-
cially, comprehensive annotation scheme for
characterization of children’s reading errors.
This study presents a multi-layered, fully man-
ually annotated corpus of oral reading from 63
1st-3rd grade students residing in the U.S. who
grow up hearing and speaking English. Addi-
tionally, we contribute methodologically rig-
orous annotation guidelines that categorize 10
reading error categories and 26 sublevel error
labels. Using Storiza, a digital reading platform
supported by GPT-4o-mini (OpenAI, 2024),
children read stories on topics of their own in-
terest, while the system records their speech
and logs their interactions with embedded digi-
tal supports. Each recording is paired with de-
tailed demographic and educational metadata
and subjected to linguistic annotations, includ-
ing: (1) sentence- and word-level time align-
ment; (2) orthographic and phonemic transcrip-
tions; (3) reading errors.

1 Introduction

Child-read speech corpora can serve as critical re-
sources for studying speech and language learning
(Schwanenflugel et al., 2004; Godde et al., 2020),
facilitating automated analysis of oral reading flu-
ency (Bolaños et al., 2013) and building speech
foundation models for automatic speech recogni-
tion (ASR) (Fan et al., 2024; Block Medin et al.,
2024). In addition, prior research has shown that
speech production error patterns in early child lan-
guage can not only inform characterization of gram-
matical development (Smith, 1933) and provide
insights into language acquisition theories (Locke,
1980), but also guide the advancement of spoken
language technologies in early literacy education

(Booth et al., 2020; Attia et al., 2025); children’s
oral reading errors in particular can be further lever-
aged to build learning analytic models and intel-
ligent tutoring systems that in turn provide cus-
tomized educational support and intervention for
reading development (Paige, 2020; Mostow, 2016).

While there are a few child speech corpora in
English, they face several limitations. First, except
for the CMU Kids Corpus (Eskenazi et al., 1997),
other corpora do not necessarily focus on children’s
oral reading of short stories or passages, but rather
spontaneous speech (e.g., the MyST Child Cor-
pus (Pradhan et al., 2024)). While the CSLU Kids
Corpus (Shobaki et al., 2000) attends to child-read
speech, it only contains data of children reading
prompted stimuli including simple words and sen-
tences, which are not aligned to any particular read-
ing curriculum.

Second, existing datasets (see Table 1) lack man-
ual time alignment at the utterance- and word-level,
therefore the quality of the orthographic transcrip-
tions is not always clear. Specifically, it is un-
known whether the available audio transcripts of
children’s reading production were always man-
ually conducted or verified (e.g., the CMU Kids
Corpus). This also holds true for the available pho-
netic or phonemic transcriptions in the corpora.

Lastly, current English child speech corpora lack
detailed and systematic annotations of oral reading
errors that capture patterns such as disfluency or
phonological errors that can signal delay in lan-
guage development and specific learning disabil-
ities, such as dyslexia. While prior work has at-
tempted to characterize children’s reading errors
(Gothi et al., 2024; Smith et al., 2025), most of
them focus on whether a produced word is correct
or not, lacking information about specific error cat-
egories. Others attend to narrow-range disfluency
errors at the word-level, such as word omission or
insertion, with little to no detail at other linguis-
tic levels, such as phonological and grammatical
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Name Participants Size Error Labels Phonemic Trans.

CMU Kids Corpus
(Eskenazi et al., 1997)

76 children;
ages 6–11

5,180 utterances,
∼9 hours

Yes; Stutter, Repeat,
Incorrect, Skip, Correct

Yes

MyST Child Corpus
(Pradhan et al., 2024)

4th–5th grade
230K utterances,
about 400 hours

No No

CID Children’s Speech Corpus
(Lee et al., 1999)

436 children, ages 5–17,
and 56 adults

24,152 audios No Yes

PF-STAR
(Batliner et al., 2005)

611 children,
ages 4–14

63 hours No Yes

CSLU Kids Corpus (OGI)
(Shobaki et al., 2000)

1,100 children,
Kindergarten to 10th grade

1,017 files, approx.
8–10 min per speaker

No, but they
mention false start

Yes

NCTE Dataset
(Kane et al., 2022)

2,128 children,
4th–5th grade

5,235 hours
of recordings

No No

Storiza Corpus ∼63 ∼9hrs Yes Yes

Table 1: Overview of child (read) speech corpora vs. the Storiza Corpus in English early child language.

(Gopal, 2018; Huang and Staub, 2021).
As a step to address these limitations, we curated

a dataset of oral reading collected from 63 English-
speaking children reading age-appropriate stories.
The dataset consists of 320 recordings (one record-
ing per story), totaling ∼9 hours and 33,612 words.
Each story was generated, along with illustrations,
by Storiza, a reading application supported by GPT-
4o-mini (OpenAI, 2024). The stories are aligned
with a phonics curriculum (UFLI) used in all 50
states of the U.S. (as well as in many other English-
speaking countries) (Lane and Contesse, 2022). As
children interact with Storiza, their interaction logs,
which contains mouse clicks, text highlights, and
reading-progress traces, are also documented.

With the audio recordings, we perform fully
manual, multi-layered linguistic annotations. The
corpus is time-aligned at the sentence- and word-
level, with orthographic and phonemic transcripts
based on the International Phonetic Alphabet (IPA).
In addition, we design comprehensive annotation
guidelines that capture oral reading errors, includ-
ing 10 error categories with 26 sublevel error labels.
Hereafter, we refer to our corpus as the Storiza Cor-
pus. Albeit with considerations for the sensitivity
of child speech, we have received parent consent
to release 239 recordings (74.69%), which will
be deposited through the Linguistic Data Consor-
tium. Lastly, we make the following resources pub-
licly accessible to the research community, includ-
ing texts of the original stories, time-alignments,
manual transcriptions, error annotations of the full
dataset, as well as our annotation scheme to moti-
vate future corpus design.1

1https://osf.io/v9hw4/overview?view_only=
1517f470096a418f8f1b018a2a511cfe

In the remainder of this paper, § 2 presents rel-
evant child-read speech corpora; § 3 and § 4 il-
lustrate our data collection process and annotation
scheme; we conduct descriptive corpus analysis
in § 5; and we conclude with outlines for future
research directions enabled by our dataset in § 6.

2 Related Work

Child speech corpora remain scarce, prompting
efforts to address this limitation through data aug-
mentation and the use of adult speech data (Li et al.,
2024; Booth et al., 2020). Furthermore, the existing
corpora range from spontaneous speech to scripted
texts that are not curriculum-aligned, making oral
reading stories even more rare. Currently, only a
handful of child speech corpora are available, and
their objectives and focus do not always align. For
example, the NCTE Dataset (Kane et al., 2022) and
the MyST Child Corpus (Pradhan et al., 2024) both
collected speech data from children of 4th and 5th
grade and include considerable amounts of spoken
material, but without phonemic transcriptions. In
contrast, the CID Children’s Speech Corpus (Lee
et al., 1999) and PF-STAR (Batliner et al., 2005)
consider phonemic transcriptions but do not report
detailed labeling of speech production errors. See
Table 1 for a brief summary of the corpora.

The CMU Kids Corpus (Eskenazi et al., 1997)
and the CSLU Kids Corpus (Shobaki et al., 2000)
provide different general categorizations of read-
ing error production, yet with varying extents of
details. By comparison, our annotation guidelines
are more thorough. For example, both incorporate
False Start, which is expanded to at least two dif-
ferent kinds of disfluency errors in our corpus (Self-
Correction and Stutter). Similarly with regards to
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the error Word Substitutions present in the CMU
Kids Corpus, we additionally consider a detailed
Ortographic error category with five sub-labels to
differentiate this phenomenon. In general, while
all of these corpora are innovative and robust, our
focus is to expand existing categorizations of read-
ing errors to allow a comprehensive understanding
of the characteristics of child speech.

3 Data Collection and Preprocessing

We collected all recordings using Storiza, a web-
based reading application aligned with a validated
reading curriculum (UFLI) adopted in all 50 states
of the U.S. (Lane and Contesse, 2022); the goal
of this app is to help elementary school students
improve their oral reading fluency and comprehen-
sion by allowing children to leverage their own
interests and cultural backgrounds to create and
illustrate stories. For reading practice, a child and
their parent first select a targeted lesson of a par-
ticular grade level from the curriculum, and the
child either speaks or types out any topic of their
interest. The reading app then employs the GPT-4o
mini (OpenAI, 2024) and FLUX1-dev (Black For-
est Labs) models to generate a story and illustration,
respectively, given the child’s topic and the selected
lesson. Once the story is created, the reading app
shows a recording button next to each story.

We obtained Institutional Review Board autho-
rization to recruit 120 parents and their 1st to 3rd
grade children from a private Facebook Group
mostly consisting of teachers and reading tutors
familiar with the curriculum. In total, 103 par-
ents with children residing in the U.S. signed the
consent form. We asked parents to accompany
their children to record one story per week for four
weeks and not to help the child during the read-
ing. After removing ineligibles and recordings of
poor quality, we arrived at 320 story recordings
(Kindergarten-level stories: 20; 1st grade: 122;
2nd grade: 132; 3rd grade: 46), provided by 63
children (1st grade: 26; 2nd grade: 24; 3rd grade:
13) with typical reading development, including
37 females, 25 males, and one that did not report
gender. The corpus totals ∼9 hours; on average,
each story is 1min29s, with the shortest being 7.03s
and the longest 5min36s.

4 Annotation Guidelines and Process

The Storiza Corpus was annotated by eleven care-
fully selected undergraduate and graduate linguis-

tics students at the University of Florida with prior
training in phonetics who were compensated for
their work. The annotation process spanned from
June to December in 2025, consisting of two con-
secutive stages: the sentence-level followed by the
word-level, using Label Studio as the annotation
interface.2 We developed and refined annotation
guidelines throughout the annotation process; these
detail operational instructions for the annotation
interface, the annotation scheme, transcription con-
ventions, and idiosyncratic case specifications.3

4.1 Sentence-level annotations

With each story recording, annotators first manu-
ally segmented it into individual utterances. As
every recording is child-read speech, there is a
gold-standard story text that the child read (but
might end up producing something different). For
each segmented utterance, annotators labeled the in-
tended sentence according to the gold-standard text.
In cases where applicable, annotators can deploy
one or multiple of the following labels to describe
certain deviation: (1) Run-On, when the current ut-
terance is produced rapidly in succession with the
previous utterance, with no inter-sentence pause
nor intonational indicators of a new sentence’s be-
ginning; (2) Repetition, when the current sentence
is a repetition of a previous utterance; (3) Non-child
speech, e.g., speech produced by the parent(s).

4.2 Word-level annotations

Based on the sentence-level time-alignments, we
automatically segmented each story recording into
individual audio files with one utterance each. At
the word-level stage, annotators manually time-
aligned each utterance into its individual words,
and provided orthographic and IPA transcription.
In addition, we characterize whether a word can be
considered as Correct production, along with 10
distinct error categories to cover different linguistic
features (Table 2), including: Disfluency, Phono-
logical, Orthographic, Grammatical, and Visual
tracking, all of which we describe in detail in this
section. The other five error categories are Struc-
tural, Self-Response, Unintelligible, Whispering,
and Other, which we discuss in Appendix A. Cer-
tain error categories contain multiple sub-labels to

2https://labelstud.io/
3We provide more details for comparing specific error

categories and sub-labels between our corpus along with the
other two existing child read speech corpora, the CMU Kids
Corpus and the CSLU Kids Corpus, in Appendix B.
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Category Sub-label Description Example

Correct - Word read correctly Target: “dog" → Child: “dog”

Interjection Inserts filler word Child: “ Um , the dog...”

Word Repetition Repeats entire word Child: “golden golden retriever”

Self-Correction Self-corrects error Target: going → Child: “go es... going”
Parent Correction Initially misreads a word then corrects it with parent’s help Target: “going” → Child: “ goes (going (Parent Aid)) going”
Parent Aid Word produced by parents to help the child
Stutter Repeats part of word Child: “ fo- forever”

Disfluency Prolongation Extends sound duration Child: “He rrrrr r mom”
Broken Word Pauses within word Child: “s ... top” or “c ... a ... t”

Letter Reversal Substitutes visually similar letter Target: “ca p e" → Child: “ca b e” (p/d confusion)

Left-Right Tracking Switches letter order Target: “ s a w ” → Child: “ w a s ”

Orthographic Phonological Sub. Substitutes with a phonetically similar real word Target: “ hou se” → Child: “ hor se”

Contextual Sub. Substitutes intended word with a contextually appropriate real word Target: “ small ” → Child: “ little ”
Unrelated Sub. Substitutes intended word with a real word that bears no phonetic or contextual similarity Target: “ went ” → Child: “ wow ”

Consonant Sub. Replace one consonant with another Target: “ th ink” / T INk/ → Child: “ f ink” / f INk/

Vowel Sub. Replace one vowel with another Target: “b ea t” /b i t/ → Child: “b e t” /b E t/

Consonant Omission Omits one consonant Target: “b l ack” /b l æk/ → Child: “back” /bæk/
Phonological Vowel Omission Omits one vowel Target: “ a bout” / @ baUt/ → Child: “bout” /baUt/

Consonant Insertion Adds extra consonant Target: “big” /bIg/ → Child: “b l ig” /b l Ig/
Vowel Insertion Adds extra vowel Target: “trip” /tôIp/ → Child: “t e rip” /t E rIp/

Misplaced Stress Misplace stress on the intended word Target: “contented” → Child: “ CON tented”

Grammatical Substitution Substitutes with wrong grammatical morpheme/function word Target: “ those ” → Child: “ the ”

Skip Line Loses place and skips a phrase/clause Target: “I saw a cat, a bat, and a mouse ” → Child: “I saw

a cat and a mouse ”

Visual Tracking Backtrack Re-reads previous phrase/clause Target: “ I saw a cat ” → Child: “ I saw a cat a bat I saw a cat ”

Wrong Order Reads clauses out of order Target: “I saw a big red truck” → Child: “I saw a red big
truck”

Structural Word Omission Skips entire word Target: “ climbed the tree” → Child: “[...] the tree”

Word Insertion Adds word not in text Target: “went home” → Child: “went then home”

Self-Response - Reacts to story content Text: “Are you ready?” → Child: “ Yes! Are you ready?”

Unintelligible - Unrecognizable speech due to mumbling or background noise

Whispering - Whispers (under the breath) word/phrase

Other - Other types of errors not captured by the categories above

Table 2: Word-level oral reading annotation taxonomy for 10 error categories and 26 sub-labels; ‘-’ in “Sub-label”
means there are no further error labels contained in that particular error category (e.g., "Correct"). Cyan highlights
indicate deleted/substituted content from target, green highlights indicate child’s different/added production.

capture further specifications. For example, Phono-
logical Errors are distinguished by whether they
involve vowels or consonants and by the operation
affecting them (e.g., deletion). A single word may
receive more than one error category and sub-labels
should they be applicable.

For a word to receive the Correct label, it should
be devoid of any reading error specified in the an-
notation scheme. The word production was con-
sidered in the context of how it would naturally
be produced in read speech (i.e., considering natu-
ral phonological phenomena common in spoken
language). For example, annotators frequently
noted elision, where /t/ or /d/ may be omitted when
centered in a three-consonant cluster, such as in
“stopped the” (/stO:pt D@/ –> /stO:p D@/) (Rattanasak,
2025), and this was annotated as Correct. Addition-
ally, the word “and” had broad criteria, as it often
saw an omitted final /d/ and/or vowel reduction due
to linking with prior and/or following words.

If a word-level error is present, possible anno-
tation fields include: intended word (the word ex-
pected to be produced), produced word (what was

actually said), and IPA transcription (phonemic
transcription). Although other child speech cor-
pora have relied on different phonemic transcrip-
tion means, such as Worldbet (Hieronymus, 1993)
or TIMIT (Zue and Seneff, 1996), we chose the IPA
largely due to our annotators’ existing familiarity
with this system and for its fine phonetic detail and
contrastive sound distinctions in English.

4.3 Disfluency Errors
Disfluency is an all-encompassing category which
covers all events that disrupt the flow of speech. Its
sub-labels consist of: Interjection, Word Repetition,
Self-Correction, Parent Correction, Parent Aid,
Stutter, Prolongation, and Broken Word. Among
these, Interjection perhaps is the most straightfor-
ward to determine, which involves the insertion
of a word that does not contribute to the syntactic
structure of the sentence, such as “oh” or “um.”

The label Word Repetition is given to the re-
peated instance(s) of a word (e.g., if a child were
to say “her her her” then the last two “her” are
labeled as repetitions). For a word to be consid-
ered repeated, it must have been read correctly;
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otherwise, the repeated attempt will count as Self-
Correction (i.e. repair (Levelt, 1983; Alexander
et al., 1997)), which occurs when the child mis-
reads a word or clause and tries to correct them-
selves without prompt. If a child needs to read
“kite” and produces: 1. /k.kæt/ 2. /kæt/ 3. /kit/,
1 and 2 will be labeled Self-Correction as they
indicate the point where the child tries to repair
their error. 3. does not receive the label given that
the child does not attempt to repair it. For Self-
Corrected phrases and clauses, the label is given
on the last word at the point of restart, regardless
of if the word is read correctly. If the child should
read “the big red house” but instead reads: “the red
house, the big red house,” the first uttered “house”
is the point at which the child attempts to repair
their omission of “big”; therefore, it receives the
Self-Correction label. All words read correctly in
the restarted attempt receive the Word Repetition
label (in this case, the second “the,” “red,” and
“house”).

Parent Correction operates in a similar manner
to Self-Correction, but the correction is prompted
by a parent/non-child speaker rather than the child.
So, the child incorrectly produces a word (marked
as Parent Correction), the parent provides the cor-
rect version (marked as Parent Aid), and the child
re-attempts the word with the parent’s assistance.
If an utterance were to go as: 1. I (Child) 2. see
(Child) 3. saw (Parent) 4. saw (Child), the child’s
production of “see” is marked as Parent Correc-
tion. The parent’s production of “saw” is marked
as Parent Aid, while the child’s final utterance of
“saw” is Correct.

For Parent Aid, a parent may also assist a child in
indirect manners, e.g., saying “keep reading.” It is
also possible for Parent Aid to occur without Parent
Correction, e.g., when a child misreads a word but
successfully self-corrects before the parent offers
their aid. This would look like: 1. see (Child) 2.
saw (Child) 3. saw (Parent) 4. saw (Child). In this
case, “see” is marked as Self-Correction, and Par-
ent Correction is not used. The child’s repetition
of “saw” in 4. is marked as Word Repetition.

Several sub-labels, including Stutter, Prolonga-
tion, and Broken Word, require special characters
for their notation in both the IPA transcription and
the produced word. For Stutter, a word is seg-
mented with its stuttered portion included, and this
portion is marked with a period following it (“.”).
Although the period typically signifies syllabic divi-
sions in IPA, we did not distinguish syllabic bound-

aries in our transcriptions. For example, if a child
repeats the /k/ in “cat”, this is transcribed in IPA as
/k.kæt/ and the produced word is “c.cat.”

Prolongation occurs when a child extends a
speech sound beyond its normal duration. This
can be an indicator of uncertainty or done for em-
phatic effect. All prolongations are transcribed
with a colon (“:”), following the IPA convention
of denoting prolonged phonemes. For example,
if a child says “she” and drags out /i/, it is tran-
scribed as /Si:/. Annotators were encouraged to
take an intuitive approach to assigning this label.
The “prolonged” sound in question should jump
out as abnormally long, and its context must be
considered. For instance, some children tended to
speak more slowly overall, which may contribute
to some sounds appearing prolonged at a surface
level. Lastly, we use the Broken Word sub-label
when the child abruptly pauses or breaks within a
word. This also includes instances where the child
sounds out a word phoneme by phoneme. The ver-
tical bar (“|”) is used to indicate at what point(s) the
word is broken. If a child spells out the word “cat”
phoneme by phoneme, it would be transcribed as
/k|æ|t/ with the produced word annotated as “c|a|t”.

4.4 Phonological Errors
The following category is that of Phonological Er-
rors, whose sub-labels include: Consonant/Vowel
Substitution, Consonant/Vowel Insertion, Conso-
nant/Vowel Omission, and Misplaced Stress. For
Consonant/Vowel Substitution, the child attempts
to read the intended word yet replaces one or more
consonants/vowels with another consonant/vowel.
It is important to note that only consonants may
be substituted with another consonant to be consid-
ered as Consonant Substitution, and vowels with
vowels to be considered as Vowel Substitution.

In regards to Consonant/Vowel Omission, a con-
sonant/vowel has been dropped. If a child is in-
tended to read the word “black” (/blæk/) but pro-
duces an utterance more similar to “back” (/bæk/),
we would mark this as Consonant Omission, the
/l/ having been omitted. With Consonant/Vowel
Insertion, an additional consonant/vowel has been
added to the target word.

Misplaced Stress occurs when the child has reas-
signed primary stress in a word, producing a word
that is nonexistent in English (e.g., “CONtented”
instead of “conTENTed”). It is important to note
that for the purposes of Phonological Errors, diph-
thongs (e.g., /oU/, /aI/, etc) and affricates (e.g., /

>
tS/
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and /
>
dZ/) are considered as one vowel/consonant

segment respectively, as operations often affect the
entire unit rather than the individual segments in-
side of it.

4.5 Orthographic Errors
Orthographic Errors encapsulate errors resulting
from full-word substitutions, mix-ups of visually
similar letters, or mis-ordered letter sequences.
This category’s sub-labels are as follows: Letter
Reversal Substitution, Left-Right Tracking Substitu-
tion, Phonological Substitution, Contextual Substi-
tution, and Unrelated Substitution.

A word receives the Letter Reversal Substitution
label when a child has substituted a letter in the
intended word with a similar looking word, such
as “bogs” instead of “dogs.” For Left-Right Track-
ing Substitution, a word receives this label when
the order of two letters in the intended word has
been swapped. For example, “t” and “p” exchange
positions as a child substitutes “spots” for “stops.”

The following substitutions: Phonological, Con-
textual, and Unrelated, involve the full substitution
of the intended word with another real English
word. For Phonological Orthographic Substitu-
tions, the child has substituted the intended word
with a new word that either sounds similar (e.g.,
“beat” /bit/ and “bait” /eIt/) or shares similar letters
(e.g., “horse” and “house”). With Contextual Or-
thographic Substitution, the child replaces a real
word that suits the context of the intended word.
The child may employ synonyms such as “small”
for “little” or can replace function words, e.g., sub-
stituting “by” for “with.” Lastly, Unrelated Ortho-
graphic Substitutions occur when the replacement
word has no evident phonetic or semantic similarity
with the target (e.g., “with” for “cat”).

4.6 Grammatical Errors
The Grammatical Errors category simply includes
Grammatical Substitutions. In this instance, a child
either substitutes a function word for another, e.g.,
“the” for “those," or uses the wrong grammatical
inflection, e.g., “ran” for “run”.

4.7 Visual Tracking Errors
This error category relates to all instances where
a child has lost their place while reading. This
category can offer insights into how children parse
lines whilst reading, and while our dataset does not
end up containing a significant amount of data in
this category (Figure 1), future corpora may use

the scheme proposed here to further investigate
this category. Its sub-labels include: Skip Line,
Backtrack, and Wrong Order.

Skip Line is used when a child skips an entire
two-word-or-larger phrase or clause, e.g., “that I
saw” in “The cat that I saw plays with a ball” is
omitted. Backtrack occurs when the child rereads a
clause or two-word-or-larger phrase from the sen-
tence. Every word in the backtracked portion is
marked with the Backtrack label. One example is:
“The fluffy orange cat saw the dog the fluffy orange
cat,” where the repetition of the phrase “the fluffy
orange cat” constitutes Backtrack having occurred.
Wrong Order is used when words within a clause or
two-word-or-larger phrase swap places, e.g., “big
red house” becomes “red big house”. This label
cannot be induced by word shifts caused by Word
Omissions, Word Insertions, or restarts prompted
by Self-Correction attempts.

4.8 Annotator Agreement
Considering that we have 11 annotators in total,
to identify and mitigate potential annotation bias,
we randomly selected approximately 10% of anno-
tated word-level tasks from each annotator as a bal-
ance for cross-annotation; this resulted in 361 cross-
annotated tasks out of the 3,023 in total (∼12%).
Among all the annotators, we chose the two most
experienced to perform cross-annotations.

To calculate agreement score for manual time
alignments of individual words, which are contin-
uous values, we used temporal intersection over
union (IoU). Given two alignments for the same
word, (ti1, ti2) and (tw1, tw2), we computed their
corresponding duration, ti and tw, then the align-
ment overlap, toverlap. We measured the IoU score
as follows in Eq (1). The overall agreement for
manual time alignments is 0.91 (out of 1).

IoU = toverlap/(ti + tw − toverlap) (1)

With regards to agreement scores for intended
words, produced words, IPA, words labeled as Cor-
rect, error categories and sub-labels (on average),
we used Krippendorff’s alpha (α). Since a sin-
gle word may contain different reading errors, for
these cases, two annotators are only considered as
in agreement if their annotations include the exact
same combinations of error sub-labels. As shown
in Table 3, the overall agreement scores are reason-
ably strong, especially considering the annotation
task difficulty and that our annotation scheme is
quite comprehensive. (Distribution statistics for
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Figure 1: Distribution of Correct Word Production and 10 Error Categories. Note that the sum of the number of
occurrence for each error category here exceeds the total number of words in our dataset, since a single word may
receive multiple error categories and sub-labels.

cross-annotations and detailed agreement scores
for each error category and sub-label are presented
in Appendix D).

Intended word Produced word IPA Correct Error categories Error sub-labels
0.97 0.84 0.87 0.95 0.90 0.87

Table 3: Overall agreement scores.

5 Descriptive Analysis

Overall, annotators segmented the 320 stories into
3,116 sentences, out of which 3,024 are readings
of the intended sentences, 208 are Run-On Pro-
ductions, 24 are Sentence Repetition, and 6 are
Non-Child Speech. The average sentence length is
10 words, with duration averaging 9.48s, ranging
from 0.6s to 2min3s.

Figure 1 illustrates the relative distribution of
correct word production and the 10 error categories
at the word-level. Based on our annotations, most
of children’s production in reading is considered
Correct (71.29%). Among the error categories, Dis-
fluency appears to be the most frequent (11.11%),
followed by Phonological (7.54%), Grammatical
(4.04%), and Orthographic (3.71%) errors. With re-
gards to Structural errors, of all the produced words
in our dataset (N=33,612), 0.67% (N =244) in-
volve individual word insertion; on the other hand,
1.58% words (N=579) from the original texts of
the stories were omitted. Across all actual grade
levels of the children (not the grade level of the
stories), this distribution generally holds. As grade
level increases, the proportion of correct word pro-

duction increases (from 67.37% in 1st grade to
72.80% and 75.01% in 2nd and 3rd grade). Among
all error categories, Disfluency errors remain the
most prevalent regardless of the grade levels (1st:
13.45%; 2nd: 9.55%; 3rd: 10.38%).

General 1st 2nd 3rd
Disfluency

Self-Correction 9.67% 11.10% 8.39% 9.67%
Prolongation 5.69% 7.37% 4.91% 3.90%
Broken Word 4.95% 7.27% 2.90% 4.93%
Phonological

Consonant Omission 13.08% 11.68% 13.06% 16.31%
Consonant Substitution 9.83% 9.89% 9.83% 9.67%

Vowel Substitution 8.83% 9.42% 8.81% 7.52%

Table 4: Distribution of top three most frequent sub-
labels in Disfluency, and Phonological errors.

Now we turn to examining the distributions of
sub-labels within the two most frequent error cate-
gories, Disfluency and Phonological (see also Ta-
ble 4 and full distributions of all error labels in
Appendix C; note here to allow frequency com-
parisons between sub-labels from different error
categories, the proportion for a given sub-label is
measured relative to the total number of sub-labels
in all error categories instead of the specific er-
ror category). For Disfluency, children seem to
self-correct their production (10.06%) or prolong
certain phonemes (5.93%) more often compared to
other phenomena that reflects disfluency in speech;
this trend is observed at all grade levels. A major-
ity of the sub-label errors from this category see
a decline in frequency as grade level progresses,
with the exception of Stutter, Word Repetition, and
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Interjection. Stutter saw no patterns of decline nor
increase across each grade level. By contrast, Word
Repetition and Interjection occur more frequently
at higher grade levels, with 3rd graders seeing the
highest for each sub-label. The increase of oc-
currence for these two sub-labels suggest employ-
ment of learned reading strategies when children
encounter new or uncertain sounds. For example,
Interjections provide children with a momentary
pause to process the next word, formulate a strat-
egy, and consequently attempt it. Similarly, when
oral fluency is disrupted either by a within-text or
external difficulty, Word Repetitions aids the child
in relocating their place in the text.

As for Phonological errors, the frequencies of
each sub-labels remain relatively stable across
grades. For all grade levels, operations with conso-
nants were always more frequent than their respec-
tive vowel counterparts, with consonant omissions
and substitutions being the most frequent. This may
be a result of typically having more consonants per
syllable than vowels. For this error category, there
does not appear to be any clear-cut trends of fre-
quency decrease for any sub-label; however, we see
a slight increase in Misplaced Stress and Conso-
nant Omission along with the grade level. Among
all categories, Phonological and Disfluency errors
tend to co-occur most frequently, with a gradual
increase in occurrence as grade level progresses.
This perhaps is not surprising since some sub-labels
that capture disfluency such as Prolongation and
(sometimes) Self-Correction entail a phonological
misproduction as well.

6 Future Research Directions

We foresee the Storiza Corpus enabling fruitful
research in several directions. First, the availabil-
ity of the audio data, coupled with multi-layered
annotations such as produced words and reading
errors, offer test cases for linguists and develop-
mentalists interested characterizing the contexts in
which different types of errors occur and how struc-
tural complexity at different levels possibly affect
the occurrence of these errors. One might also be
curious to explore linguistic differences between
child-read speech in contrast to their spontaneous
spoken speech, in order to probe, for instance, how
speaking styles impact production errors. The man-
ual time alignments in our corpus allow building
forced aligners tailored for child-read speech that
can benefit relevant work, which can alleviate anno-

tation labor in the future and benefit these research
endeavors (Mahr et al., 2021).

Others might engage in studying the phonologi-
cal properties of child-read speech such as changes
in vowel quality (Peterson, 1961), as well as how
acoustic features are leveraged during oral reading
(Schwanenflugel et al., 2004). Such insights may
be particularly relevant to studies of first language
acquisition, such as prosodic acquisition (Godde
et al., 2020) or learning of consonant cluster pro-
ductions (McLeod et al., 2001). Previous research
has investigated how children (and adults) acquire
novel phonotactic constraints through the review
of speech errors, finding that children start pick-
ing up on them almost immediately (Smalle et al.,
2017). This line of work, however, has remained
largely experimental, e.g., using controlled learn-
ing paradigms with carefully curated stimuli, rather
than relying on continuous speech in more natu-
ral settings. This makes our data which details
child-read speech errors even more enlightening to
facilitate this research direction.

Aside from linguistic analysis, our dataset can
be readily employed for development of speech
processing technologies that can be utilized in ed-
ucational applications such as stealth assessment
of oral fluency (Beigman Klebanov et al., 2023).
One such technology is ASR. While there have
been a number of relevant studies (Fan et al., 2024;
Sukhadia and Chowdhury, 2024), they mostly use
two child speech corpora (MyST (Pradhan et al.,
2024) and CSLU (Shobaki et al., 2000)). These
datasets consist of spontaneous speech or short
isolated prompts, which differ from oral reading
data involving continuous story narration. With the
corpus presented here, one can fine-tune state-of-
the-art ASR systems targeted towards child oral
reading specifically. Data augmentation methods
or transfer learning from parent speech (Li et al.,
2024; Booth et al., 2020) can be also be adopted to
improve model performance. Considering also that
in cases of Disfluency errors, such as Prolongation
and Broken Word, we include special characters
for both the IPA transcription and the produced
word, researchers can potentially design different
training schemes so that the resulting ASR models
learn to directly generate transcriptions with these
characters at both the orthographic and phonemic
levels. This can help with manual transcriptions
along with identification of Disfluency errors.

The task of labeling speech errors, or miscue
detection in reading has in fact received attention
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in previous literature (Smith et al., 2025), though
not to the same extent as ASR for child speech.
Most studies used the CMU Kids Corpus, and due
to the lack of thorough annotations for reading er-
rors, they tend to focus on a very narrow range
of speech errors that usually concern just omis-
sion, substitution, and insertion at the word level
(e.g., Shankar et al. (2025)). Prior work has noted
the challenge of this task (Black et al., 2007), tak-
ing into account the scarcity of relevant corpora
and caveats with their annotation quality. For in-
stance, with one private dataset of oral reading and
the CMU Kids Corpus, Smith et al. (2025) found
their error labeling models to be negatively im-
pacted by automatic transcriptions present in these
corpora. These limitations highlight the need for
larger, high-quality child oral reading datasets with
consistent annotation guidelines that allow more
refined speech modeling and more accurate error
prediction. We hope our dataset can contribute to
mitigating these limitations, and that the research
directions outlined here offer concrete suggestions
to move forward in the future.

Limitations

At the expense of considerable manual annotation
efforts and care involved in the development of our
corpus, its resulting size may be deemed relatively
restricted compared to some other child speech
corpora (not necessarily pertaining to oral reading).
Acknowledging this limitation, the resulting size of
the dataset does not lag far behind the CMU Kids
Corpus. We hope that future work can leverage the
combination of these corpora for their experiments.

In subscribing to such fine-grained guidelines,
errors naturally arise. Determining intention of
a child’s utterance can be quite challenging, and
annotators may approach this challenge in differ-
ent ways. For example, a child’s substitution of
an individual phoneme can produce an unintended
real English word. If a child mispronounces the
final /T/ of “with” as /f/, this can correspond to ei-
ther a non-English word /wIf/, or the word “whiff”.
In these cases annotators try to take contexts into
consideration, and some may deem unlikely that
the child intends to substitute the word “whiff” for
“with” and that this constitutes a Phonological er-
ror. Other times where contexts may not be helpful
for disambiguation, in that the child’s intention is
never completely transparent, then annotators’ as-
sumptions can be inaccurate.

A final consideration lies in the quality of the sto-
ries generated by GPT-4o-mini. Although stories
are generated with prompts that explicitly consider
a child’s grade level, target structures, and unique
interests, some stories could be generated above
the child’s grade level or contain unusual content.
Future efforts may attempt to further refine the
story generation process and ensure that stories
align more closely with the child’s needs and with
educational standards.
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A All Other Error Categories

Here we characterize the remaining five error cate-
gories in our annotation scheme: Structural, Self-
Response, Unintelligible, Whispering, and Other.

Structural Errors include Word Insertions and
Word Omissions; however, only Word Insertions
are directly assigned to a word segment. With
Word Insertions, a child inserts one or more words
that were not intended to be read as part of the
story, e.g., “I saw the big red house” when the
target was “I saw the big house.” The annotators
provided the produced word and its corresponding
IPA transcription; although, they do not provide
the intended word. With Word Omissions, a child
fails to read one or more words from the story.
As one cannot directly “segment” the time period
when a word was omitted, annotators were directed
to leave a comment detailing the word omission
in a trigram format. The trigram format provides
the context of the omitted word, lending clarity as
to which instance of a word is deleted (useful for

commonly repeated function words). For example,
if the child omits “big” in the sentence “The cat
plays with a big red ball,” the annotator is directed
to leave a comment as follows: Word omission:

“big” in “with a big.”
The Unintelligible category corresponds to seg-

ments where the intended word or utterance is
unrecognizable due to reduced articulation, mum-
bling, any type of distortion, etc. Annotators could
attempt to transcribe what was audible, though
were not explicitly expected to do so. By com-
parison, the Whisper error category is assigned to
words whispered by the child, though their produc-
tion is intelligible, i.e., annotators can hear what
the child was actually saying.

Self-Response is a category given to words that
a child utters as a genuine reaction to the content
of the text. If a child reads a sentence and adds,
“Wow!” at the end, this word is labeled as a Self-
Response. This also encapsulates when children
answer rhetorical questions within the sentence.

The Other category is a catch-all for all remain-
ing cases. It is used for any non-child speech that is
not directly attempting to aid the child, for cut-off
audio at the beginning or end of a recording, and
for any idiosyncrasies (such as overlapping speech).
For all idiosyncrasies, annotators were explicitly
requested to leave a comment detailing the instance
and the segment to which it applied.

B Comparison to Existing Corpora

The CMU Kids Corpus (Eskenazi et al., 1997), the
CSLU Kids Corpus (Shobaki et al., 2000) and the
Storiza Corpus have all supplied innovative, robust
approaches to annotating children’s speech. The
CSLU Kids Speech is strong in its careful details of
auditory data, including thorough descriptions of
non-speech and speech phenomena alike; although,
a direct comparison is unfair given their annota-
tion scheme was not developed with reading error
identification in mind. The CMU Kids Corpus was
developed with reading analysis in mind, and sup-
plies numerous helpful labels to accomplish this
task. These two corpora also provide fine-grained
instructions for detailing non-speech sounds such
as coughs, humming, sneezing, and clicking.

Our corpus does not provide such speech details;
however, our strength primarily lies in our compre-
hensive coverage of reading errors. We expand on
existing labels from the CMU Kids Corpus and the
CSLU Kids Corpus, pinpointing specific reading
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phenomena, such as Stutter (LaSalle and Conture,
1995) or Self-Correction (D’Agostino et al., 2019).
Further, the Storiza Corpus was designed with ease
of data accessibility and readability in mind. As
such, errors are reported on in precise, thorough
manners that are equally easy to view and interpret
by readers. In this section, we detail more specifics
of individual error categories and sub-labels in our
dataset in contrast to those from the aforementioned
two corpora.

Our corpus is unique in furnishing interaction
data between children and non-child speakers with
the sub-labels Parent Aid and Parent Correction,
to better understand the impact of non-child speak-
ers’ assistance attempts on the child’s oral fluency.
The other corpora may not supply this data simply
because of their relatively strict (positively speak-
ing) recording conditions that prevented non-child
speakers from assisting. Although the CSLU Label-
ing Guidelines (Lander and Metzler, 1997) provide
labels for annotating all background speech, we
expand on this by directly recording its interaction
with the speaker. From this, one may explore at
which point parents provide feedback, the types of
corrective feedback provided, and the efficacy of
each type (and how the child responds to each).

While Broken Word and Prolongation may be in-
directly noted with other sub-labels such as phone
insertion, deletion, or noise in the other two cor-
pora, our corpus’s use of these specific sub-labels
aids in separating the nuances of each phone in-
sertion or the origin of within-word pauses/non-
speech noise. Broken Word is particularly useful in
that it allows us to identify instances where a child
attempts to “sound out” a word before speaking
it, which can provide insights into how and when
children attempt new or unfamiliar words.

Our corpus is not the first to notate Interjections.
The CSLU Kids Speech Corpus thoroughly ad-
dresses Interjections and any sort of filler words
not just in English, but across multiple languages.
The CMU Kids Corpus, on the other hand, does not
explicitly label Interjections. In addition, our anno-
tation scheme does uniquely notate Self-Response,
and while there was not much data provided for
this category in our dataset, it addresses the child’s
potential interaction with the text and may indicate
their motivation and interest in the text’s content.

Both our corpus and the CMU Kids Corpus de-
tail Word Repetitions. All three corpora provide
the Whisper label, and the CSLU Kids Speech and
our corpus provide explicit Unintelligible notations.

Both the CSLU Kids Speech and our corpus note
Grammatical Errors; however, we do so in differ-
ent manners. The former provides Grammatical
Errors in the lens of language transfer causing this
error, while the latter supplies this label as a result
of reading errors and first language development.

As for Word Insertions and Word Omissions,
both our corpus and the CMU Kids Corpus rec-
ognize and supply data for these phenomena. Our
corpus expands on the aforementioned labels by
providing directly the specific word that received
these categories for ease of access and readability.
However, the CMU Kids Corpus uniquely supplies
information on whether or not the Word Insertion
(or Substitution) includes a word contained within
their pronouncing dictionary, which can be help-
ful in identifying unseen words and explaining any
transcription gaps.

Further, with the Word Substitutions label
present in the CMU Kids Corpus, our dataset com-
ments on the specific nature of the substitutions
with our Orthographic Category Errors. We detail
whether a substitution has phonemic, orthographic,
or semantic relevance to its target. For partial sub-
stitutions, our labels designate whether the child
has misordered letters or has visually confused
them with another letter. This could be particu-
larly helpful in future efforts to study automatic
detection of reading disfluencies such as dyslexia.

While the CMU Kids Corpus details Phono-
logical Category Errors as we do, we expand on
these labels by including Consonant and Vowel la-
bels. We also supply annotations for when multiple
Phonological Errors have occurred on one word,
which is provided but not explicitly stated in the
other corpus. When this occurs, annotators have
provided detailed documentation of each Phono-
logical Error, its Consonant/Vowel status, and the
affected phones in IPA.

C Descriptive Statistics for Error
Sub-labels

Here we present the full distributions of error sub-
labels for different error categories where applica-
ble (Table 5).

D Descriptive Statistics for
Cross-annotations and Detailed
Agreement Scores

This section presents descriptive distributions of
correct words, error categories (Table 6) and indi-
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General 1st 2nd 3rd
Disfluency

Self-Correction 9.67% 11.10% 8.39% 9.67%
Prolongation 5.69% 7.37% 4.91% 3.90%
Broken Word 4.95% 7.27% 2.90% 4.93%

Word Repetition 4.71% 3.13% 5.34% 6.64%
Parental Aid 3.35% 5.60% 1.75% 2.35%

Stutter 2.66% 2.78% 2.54% 2.67%
Parent Correction 1.04% 1.65% 0.51% 1.03%

Interjection 0.98% 0.32% 0.91% 2.67%
Phonological

Consonant Omission 13.08% 11.68% 13.06% 16.31%
Consonant Substitution 9.83% 9.89% 9.83% 9.67%

Vowel Substitution 8.83% 9.42% 8.81% 7.52%
Vowel Omission 5.20% 4.69% 5.37% 5.89%

Consonant Insertion 4.97% 4.55% 5.54% 4.46%
Vowel Insertion 2.73% 2.70% 3.08% 1.91%
Misplaced Stress 0.09% 0.04% 0.09% 0.20%

Orthographic
Phonological Substitution 5.16% 4.83% 6.01% 3.74%
Contextual Substitution 1.85% 1.54% 2.31% 1.35%
Unrelated Substitution 1.85% 1.86% 2.00% 1.43%

Left Right Left Right Tracking Substitution 0.61% 0.51% 0.76% 0.44%
Letter Reversal Substitution 0.25% 0.35% 0.15% 0.28%

Grammatical
Grammatical Substitution 6.18% 4.82% 6.38% 8.79%

Structural
Word Insertion 1.66% 0.89% 2.17% 2.07%
Word Omission 3.94% 2.42% 6.21% 1.59%
Visual Tracking

Wrong Order 0.38% 0.30% 0.53% 0.20%
Skip Line 0.21% 0.16% 0.33% 0.04%
Backtrack 0.14% 0.12% 0.11% 0.28%

Table 5: Distribution of sub-labels for different error
categories.

vidual error sub-labels (Table 7). Additionally, we
provide average agreement scores for specific error
category and sub-labels. Note that we removed
error categories and sub-labels that appeared for
less than 1% in our cross-annotations.

Distribution proportion Krippendorff’s α
Correct 72.47% 0.95

Disfluency Error 12.17% 0.90
Phonological Error 9.20% 0.84
Orthographic Error 3.78% 0.87
Grammatical Error 2.39% 0.86

Table 6: Distribution of Correct words and error cat-
egories, and their agreement scores; error categories
occurring for less than 1% in the cross-annotations were
removed from computation.

Distribution proportion Krippendorff’s α
Stutter 2.62% 0.85

Word Repetition 6.39% 0.87
Prolongation 8.36% 0.85
Broken Word 8.29% 0.86

Self-Correction 13.89% 0.90
Consonant Substitution 10.30% 0.77

Vowel Substitution 7.90% 0.76
Consonant Omission 13.10% 0.74

Vowel Omission 4.74% 0.69
Consonant Insertion 4.63% 0.74

Vowel Insertion 3.77% 0.79
Phonological Substitution 6.35% 0.78

Unrelated Substitution 2.37% 0.79
Substitution 7.29% 0.86

Table 7: Distribution of error sub-labels, and their agree-
ment scores; error sub-labels occurring for less than 1%
in the cross-annotations were removed from computa-
tion.
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