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Abstract
This longitudinal study examines patterns of linguistic changes in young English-as-an-
additional-language (EAL) learners’ written responses across tasks, score levels, and test
administrations over a 1-year period. Writing samples were collected from 114 learners ages 8
through 14 using a descriptive task and an email task. The written responses were scored
holistically by trained raters, and five linguistic features were extracted using automated text
analysis tools. Results showed that higher scoring responses were generally longer, exhibited
greater lexical diversity, included words acquired later in life, contained less imageable
vocabulary, and demonstrated greater syntactic variety. Task type also influenced the response
characteristics. The email responses tended to show greater linguistic complexity than the
descriptive responses, particularly at the lower score levels, although the differences between
tasks diminished at higher score levels. Analyses across administrations revealed systematic
differences in response characteristics over time, with larger changes observed between the first
and second administrations than between the second and third administrations. Among the
linguistic features examined, syntactic variety showed the strongest association with both score
differences and temporal variation, whereas lexical sophistication measures displayed more
nuanced and nonlinear patterns. These findings highlight score-, task-, and time-sensitive
variations in young EAL learners’ written responses and the importance of examining different
linguistic dimensions when characterizing young learners’ writing quality in classroom-based

longitudinal data.
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Introduction

Differences in writing quality are frequently examined through changes in linguistic
features, such as lexical diversity and syntactic complexity, exhibited in language learners’
written texts. These linguistic features are commonly used as criteria for evaluating language
learners’ written texts and describing performance levels (Bulté & Housen, 2014) and can serve
as benchmarks for tracking language development (Kim, 2021; Kyle et al., 2021).

Extensive research has explored the relationships between linguistic complexity and
writing quality in second language (L2) learners’ texts (e.g., Kyle & Crossley, 2016; Kyle et al.,
2021; Taguchi et al., 2013; Yang et al., 2015). This body of work has yielded valuable insights
into L2 writing quality and informed both instructional and assessment practices. However, most
of these studies rely on cross-sectional data from college-level or adult L2 learners (e.g., Biber et
al., 2004; Lu, 2011). In contrast, relatively few studies have focused on young English-as-an-
additional-language (EAL) learners (e.g., De Wilde, 2023; Hsieh, 2024) and the linguistic
characteristics in their writing (Sung et al., 2025; Wolf et al., 2018). Young EAL learners here
refer to school students ages 6 through 16 , an age range that includes primary and lower
secondary schooling in many EAL learning contexts (e.g., Loder Buechel, 2015; Patekar, 2021;
Vogt et al., 2020).

The majority of studies that explore young EAL learners’ writing quality or linguistic
changes utilize cross-sectional data (e.g., Crossley et al., 2011; De Wilde, 2023; Levitzky-Aviad
& Laufer, 2013; Michel et al., 2019; Wolf et al., 2018). These studies generally find that older
children outperform the younger ones in their overall writing performances (e.g., Michel et al.,
2019) and higher scoring texts tend to include more sophisticated words and more complex
sentence structures (e.g., Crossley et al., 2011; Wolf et al., 2018). Despite this general trend,
linguistic changes and children’s writing development are not always linear and occasional
decrease in linguistic complexity is observed in children’s written texts (e.g., Levitzky-Aviad &
Laufer, 2013).

Although previous cross-sectional studies offer meaningful information about the general

trends of linguistic changes in young EAL learners’ written texts, longitudinal research is
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essential for capturing linguistic changes over time (Crossley et al., 2016; Kyle et al., 2021).
Thus far, however, longitudinal investigations of young EAL learners’ writing quality and
linguistic variations remain limited (e.g., Gené-Gil et al., 2015; Levitzky-Avid & Laufer, 2013;
Wang, 2022), leaving a critical gap in our understanding of how writing skills evolve during the
early stages of second language acquisition (SLA). Building on prior research and gaps in the
literature, our study examines linguistic changes in young EAL learners’ written texts across task

types and score levels and over time.

Lexical Complexity

Lexical complexity, typically measured by lexical density (e.g., proportion of content
words in a text), diversity (use of different types of words), and sophistication (e.g., word
frequency), is a key indicator of writing quality (Bulté¢ & Housen, 2014). Higher quality texts
tend to exhibit less frequent words, words acquired at a later age, and more diverse words
(Crossley, 2020).

Longitudinal studies involving adult L2 learners have shown that lexical diversity and
sophistication generally increase with better writing quality (e.g., Kim, 2021; Mazgutova &
Kormos, 2015; Zheng, 2016), although studies conducted over short time spans (e.g., one
semester) often report minimal quality change (e.g., Bulté & Housen, 2014; Yoon & Polio,
2017). Similar trends on the longitudinal development of lexical properties are observed in the
writing of young EAL learners (e.g., Gené-Gil et al., 2015; Maamuujav, 2021). For example,
Gené-Gil et al. (2015) examined writing development among 50 students in Grades 8 to 10 at
four high schools in Spain. The students completed a timed email task (25 minutes) at the
beginning of the second, end of the second, end of the third, and end of the fourth academic
years. Their essays were analyzed for lexical and syntactic complexity, accuracy, and fluency.
Using D-value, a measure of vocabulary diversity developed by Malvern and Richards (1997),
the researchers noted that students produced texts with increasing lexical variation over time

with significant improvements between different time intervals.

Syntactic Complexity
Syntactic complexity refers to the variation and sophistication of grammatical structures
in writing (Ortega, 2015). In SLA and assessment research, it is commonly measured using both

global features, such as mean sentence length, and more fine-grained features of clausal and
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phrasal complexity (Bult¢ & Housen, 2017; Kyle & Crossley, 2018). These features have been
examined extensively in the writing of adult L2 learners (e.g., Kim, 2021; Mazgutova &
Kormos, 2015).

Longitudinal research on young EAL writers is still emerging. Wang (2022) conducted a
case study and analyzed diary entries written by an 11-year-old Chinese EAL learner over 1 year.
Using the L2 Syntactic Complexity Analyzer (Lu, 2010), the researcher computed various
sentential, clausal, and phrasal complexity measures of the compiled written texts. The study
findings revealed a dynamic nonlinear pattern in the writer’s syntactic complexity; some
measures (e.g., mean sentence length, mean T-unit length) showed steady increases while others
(e.g., prepositional phrases, relative clauses) fluctuated. In another longitudinal study, Gené-Gil
et al. (2015) found that secondary students in a content and language integrated learning (CLIL)
program produced increasingly complex texts over 3 years, particularly in their use of

coordination and subordination.

Young EAL Learners’ Writing Quality and Linguistic Features

Few studies have examined the relationship between linguistic features and overall
writing quality in young EAL learners’ texts (e.g., Jiang et al., 2019; Maamuujav, 2021;
Martinez, 2018). Using cross-sectional data, Maamuujav (2021) explored a range of lexical
features and their relationship with writing quality in academic essays written by seventh- to
12th-grade English learners in U.S. schools. Findings revealed that lower grade students’ essays
tended to have lower lexical density (lower percentage of content words and higher percentage of
function words) and diversity and that low-scoring essays contained many basic and high-
frequency words used in everyday communication. Additionally, lexical sophistication, based on
age of acquisition measure and the percentage of academic words, significantly predicted holistic
writing scores. In another study, De Wilde (2023) analyzed a learner corpus that contains
narrative essays written by 3,168 EAL students, 11 and 12 years old, in Belgium. The analysis
indicated that lexical measures of word frequency, age of acquisition, and imageability
significantly predicted students’ holistic essay scores. This result is in line with findings of other
studies (e.g., Maamuujav et al., 2021) that show more proficient young EAL learners tend to use
less imageable and more sophisticated words in their written texts.

Research on the links between syntactic complexity and young EAL students’ written

texts suggests that higher quality writing contains more complex syntactic features. For example,
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Jiang et al. (2019) analyzed 410 narrative essays written by young Chinese EAL students.
Findings indicated that measures such as mean T-unit length, mean sentence length, and
dependent clauses per clause significantly differentiated essays across proficiency levels.
Similarly, Martinez (2018) analyzed writing samples from 188 Spanish EAL learners who
completed a timed writing task (30 minutes) in the classroom. The written texts were scored
holistically and coded on a range of syntactic complexity measures. The analysis revealed
significant and strong correlations between holistic essay scores and syntactic complexity
features such as mean sentence length and coordinate clause ratios.

Two empirical studies used cross-sectional data collected from a standardized writing
assessment to explore the relationship between young EAL learners’ writing performance and
linguistic characteristics (Sung et al., 2025; Wolf et al., 2018). Sung et al. (2025) examined
lexical richness indices in relation to scores on two TOEFL Junior® Opinion and Listen—Write
tasks. Results showed that students’ lexical characteristics differed by task score and task type,
particularly in lexical diversity and sophistication. Also using TOEFL Junior Writing test data,
Wolf et al. (2018) analyzed responses to the TOEFL Junior Opinion writing task and found clear
relationships between various lexical and syntactic features and holistic task scores assigned by

human raters.

Research Questions

Young EAL students differ cognitively from adult language learners, and their linguistic
changes exhibited in their written texts may follow distinct trajectories (Butler, 2025; Pinter,
2006). Despite this, as noted earlier, young EAL learners’ linguistic characteristics and writing
quality remain underexplored. A better understanding of the linguistic characteristics exhibited in
young learners’ writing and their changes over time can offer insight into writing skills of young
EAL learners and help explain linguistic variations from a language acquisition angle. The
results can also inform classroom teachers about young learners’ linguistic needs and language
skills that are necessary to meet the demands of English writing in formal classroom instruction.

The current study examined linguistic differences in young EAL learners’ written texts
across score levels, task types, and test administrations. The research questions guiding this study

included the following:
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RQ1. What is the relationship between linguistic features and holistic task scores

of young EAL learners’ descriptive and email essays?

RQ2. How do the linguistic features in young EAL learners’ descriptive and email

essays change over the course of 1 year?

Methods
Context

This study was conducted as part of a broader research project led by a team of
researchers at ETS in collaboration with language educators from The Netherlands, Denmark,
and Finland. The larger project, titled Innovating and Building Understanding to Improve
Language Development with Information Technology (iIBUILD IT), was funded by an
ERASMUS+ grant from the European Union. The iBUILD IT project aimed to (a) develop
innovative and sustainable solutions for delivering high-quality English language education and
(b) bridge the gap in primary and secondary English language education by designing practical
guidelines to support students during this transition (Erasmus, 2022). To achieve these goals, the
project team organized a series of face-to-face teacher training workshops and online webinars to
enhance teachers’ pedagogical approaches and language assessment literacy. Concurrently, the
ETS research team undertook independent studies to examine EAL students’ writing and
speaking skills and the challenges faced by young learners transitioning from primary to
secondary education.

Within the context of the iBUILD IT project, based on information provided by the
classroom teachers, writing is typically taught from the second or third grade level and a
communicative approach to writing is generally promoted across the three EAL contexts. English
language curriculum and textbook series such as the Look published by National Geographic
(https://www.eltngl.com/series/PRO0000009082) and Stepping Stones by Noordhoff
(https://www.noordhoff.nl/voortgezet-onderwijs/engels/stepping-stones), along with teacher-
designed materials, are used for instruction. Classroom writing activities vary from various
closed, controlled exercises (e.g., fill in the blank, sentence completion) to more open, modeled
writing tasks (e.g., paragraph completion, personal correspondence, short essay) depending on

students’ grade level and proficiency and the local curriculum and guidelines.
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Students and Samples

The iBUILD IT project involved students from three primary and three lower secondary
schools located in Denmark, Finland, and The Netherlands. The project spanned two academic
years from Fall 2021 to Spring 2023, engaging approximately 600 students. The students’ grade
levels ranged from third to sixth grades in primary schools and seventh and eighth grades in
lower secondary schools. The age of the participants varied from 8 through 14 years (M =12.19,
SD = 1.42). Most students spoke Danish, Finnish, or Dutch as their first language. No other
demographic information was collected or reported here to protect students’ privacy.

In this study, we focused on a subgroup of students who completed two writing tasks at
three waves of data collection (Times 0—2) between Fall 2021 and Fall 2022 (see the Data
Collection section). This subgroup consisted of 114 students, including 27 primary school

students (Grades 4 to 6) and 87 lower secondary school students (Grades 7 and 8).

Writing Tasks

Students’ linguistic characteristics and writing quality were assessed through two tasks:
one descriptive task and one email task (see Figures 1 and 2). The descriptive task was developed
by a team of researchers and assessment developers at ETS. The task required students to write a
short paragraph about a familiar topic in 15 minutes on the computer. The topics varied across
the three waves of data collection, including describing (a) an experience playing with friends at
Time 0, (b) a place you want to visit at Time 1, and (c) a school activity you enjoy doing at Time
2. The email task was adapted from one of the TOEFL Junior Writing assessment tasks' (ETS,
2025a). To accommodate the younger age group of some participants (younger than the typical
TOEFL Junior Writing test takers ages 11 and above), in consultation with the classroom
teachers, we extended the response time from 7 to 15 minutes. In this task, students read an email
about a school club and responded to three embedded questions. The school clubs varied and
included (a) chess club (Time 0), (b) basketball club (Time 1), and (c) music club (Time 2).

Because the classroom teachers followed a standardized task administration manual to
guide the students and implemented the tasks within their regular English classes in this
longitudinal, classroom-based research with young learners across three countries, a
counterbalanced design that rotated tasks and topics across students and waves was not feasible.
To minimize prompt-related variability and enhance comparability across administrations, we

took several steps during test development and implementation. First, the selection of the
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prompts was guided by our close collaboration with the classroom teachers through multiple
project meetings and face-to-face workshops. We chose topics that were age appropriate,
familiar, and broadly accessible to students across contexts. These topics reflected everyday
experiences and school-related themes about which young EAL learners were likely to have
sufficient background knowledge to complete a writing task. In addition, readability analyses
provided quantitative evidence of prompt comparability. The Flesch-Kincaid readability scores
(FK scores; Flesch, 1948) for the three descriptive prompts were 88, 87, and 80, all falling within
the same score category indicating that the texts were easy to read. The FK scores for the three
email prompts were 97, 92, and 95, all falling within the same score category indicating very
easy readability. These indices suggested that the prompts across waves were comparable in
linguistic difficulty and unlikely to systematically advantage or disadvantage students at
particular time points. Finally, across all administrations, the two task types followed identical

task structures, time limits, response requirements, delivery modes, and scoring criteria.

Figure 1. Sample Descriptive Task

B
Question 2 of 3

There are many special places to visit in the world. Write a
paragraph about the place you want to visit. Think of these
questions when you write:

+« What is one place you want to visit someday?
»  What do you want to see there?
+ What do you want to do there?

You have about 15 minutes to plan and write your response.
Write as much as you can and make your writing
interesting.
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Figure 2. Sample Email Task

Respond to Chris’ email. In your response, answer all questions in Chris’ email. You have about 15 minutes
to read the email and write your response. Write in complete sentences. When you are finished, check
your writing for grammar, spelling and punctuation. Then click Next.

Chris' email message: Your response:

From: Chris From: You

Sent: April 10, 11:30 AM. To: Chris

To: ‘You Subject: RE: Chess Club

Subject: Chess Club Trindo X cat] B rese [ © Come

Hi,

We have been talking about starting a chess club at
school. | wanted to get your opinion about how we
should do it.

How often should we meet? Why?

‘Where should we meet? Why?

Finally, we need to advertise our new chess club to
attract a lot of members. What do you think is the

best way to do this?

Thanks for helping me with this!
Chris

Data Collection

Data was collected in three waves: October/November 2021 (Time 0), April/May 2022
(Time 1), and October/November 2022 (Time 2), with approximately 6 months between each
wave. The classroom teachers administered the writing tasks to their students during regular
English classes. The teachers were provided with a detailed, step-by-step administration manual
to guide the students, ensuring that they understood the topics and task requirements and that
technical issues, if any, were resolved. Teachers reported that the students were familiar with

reading and typing in English on the computer and that the test administrations went smoothly.

Data Analysis
Scoring of Written Responses

A total of 342 descriptive essays and 342 email essays produced by the 114 students were
analyzed to examine their writing quality and linguistic changes over the 1-year data collection
period. The essays were scored by two project team members with graduate degrees and research

experience in language education and assessment. They evaluated the overall quality of the
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responses using a 4-point holistic scale that included performance criteria on language use and
content development. These criteria were consistent with components later adopted in scoring the
TOEFL Primary® and TOEFL Junior Writing tests (ETS, 2022b, 2023), which were launched
after the current data were collected. To achieve the maximum score of 4 points, a written
response needs to demonstrate appropriate vocabulary and sentence structures, a logical
progression of ideas with minimal unrelated content, and good use of transitions.

The two raters completed several rounds of training and norming sessions. They double-
rated a random sample of 118 essays to establish interrater reliability using Cohen’s weighted
kappa (k = .81), indicating substantial agreement. All discrepant cases were discussed until
consensus scores were reached. The remaining texts were scored by one rater. To ensure
consistency of scoring, the raters met periodically to recalibrate when necessary and discuss

difficult cases throughout the rating process.

Analyses of Linguistic Features

The same two raters assessed the students’ language use in their essays, using a 4-point
scale that was developed as part of the iBUILD IT project. Language use was operationalized as
the overall accuracy and variety of vocabulary and sentence structures demonstrated in the
essays. To ensure consistency, the raters went through multiple training and norming sessions.
They double-rated a random sample 205 essays to establish rater reliability with £ = .86,
indicating a high degree of agreement. All discrepant cases were resolved until consensus scores
were reached. The remaining essays were evaluated by one rater.

To analyze linguistic changes, we utilized two natural language processing (NLP) text
analysis tools, e-rater® and TextEvaluator®, to extract automated linguistic features from the
students’ essays. The e-rater tool, originally developed for automated essay scoring, analyzed
essays for linguistic accuracy (e.g., lexical and grammatical errors) and complexity (e.g., lexical
density, syntactic variety; Attali & Burstein, 2006). Building on the e-rater system, TextEvaluator
included additional automated lexical and syntactic complexity measures such as mean sentence
length, dependent clause count, age of acquisition (Bird et al., 2001; Kuperman et al., 2012), or
word imageability (Bird et al., 2001; Coltheart, 1981), which were not available in e-rater
(Sheehan et al., 2010).

More than 100 textual features were generated from the e-rater and TextEvaluator tools.

To narrow the scope for the current study, drawing on prior research in L2 writing, we selected a
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preliminary list of 20 NLP-based linguistic features for our initial investigation. These features
included measures of essay length, lexical diversity, lexical sophistication, and syntactic
complexity and variety. To identify features most closely associated with young EAL writers’
linguistic performance, we subsequently conducted a correlation analysis between the
preliminary list of features and human-rated language use scores. Given that language use score
was a categorical variable, we examined Spearman’s rho correlations between each NLP-based
feature and language use score and identified a small set of features with meaningful correlations
with the scores (|7| > .3; Hinkle et al., 2003). Among this set of features, we further examined
Pearson intercorrelations to filter out redundant features. High intercorrelations (|7| > .8)
indicated that feature pairs measured a similar construct (Young, 2017). In such cases, we
excluded the feature with the lower correlation with language use scores.

After finalizing the set of linguistic features, we converted them to z-scores and analyzed
them using linear mixed-effects models (LMMs) to examine how these features varied across
essay scores and changed over time yet still accounted for repeated measures from the same
students. In addition, we explored whether young EAL learners’ writing performances differed
by task type and education level—specifically, primary versus lower secondary education. We
were specifically interested in identifying similarities and differences in writing characteristics
and developmental patterns between primary and secondary students to inform classroom
instruction.

In this study, separate LMMs were fitted for each linguistic feature, with “student”
treated as a random effect. We treated the retained linguistic features as dependent variables. For
each model, we examined random intercepts using intraclass correlation coefticient (ICC). All
ICCs indicated meaningful variations in every dependent variable associated with the responses
across individual students (ICC > .05; Snijders & Bosker, 2011). As a result, individual students
were included as random intercepts in all models.

We subsequently selected fixed effects for each dependent variable (i.e., linguistic
feature). To address RQ1, we included the following independent variables in our analysis: essay
scores, writing tasks, and education levels. For each model, we added these variables one at a
time into the model as a fixed effect and used likelihood ratio tests (LRT) to examine whether
each addition significantly improved the model. Variables that did not yield statistically

significant improvements were excluded.
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When adding a variable, we also examined whether adding a random slope was
necessary. A random slope was only included if the addition led to significant model
improvement without causing overfitting. Once the fixed effects were determined, we tested for
fixed interaction effects among the selected variables one at a time using LRT. Interactions that
resulted in significant model improvements were retained.

To answer RQ2, we examined the three independent variables: time, writing tasks, and
education levels. The fixed effects were selected following the same process used for RQ1. For
each final model, we performed post-hoc analyses using Tukey’s Honestly Significant Difference

(HSD) tests to perform pairwise comparisons.

Results
RQ1. What Is the Relationship Between Linguistic Features and Holistic Task Scores of
Young EAL Learners’ Descriptive and Email Essays?

The correlation analysis revealed that five out of the initial list of NLP-based linguistic
features had meaningful relationships with human-rated language use scores (LG scores; |7| > .3)
while reflecting distinct constructs (i.e., |7| =.12 to .68). These features were essay length, lexical
diversity, age of acquisition, imageability, and syntactic variety score. They were included in the

final set of linguistic features for subsequent analysis (see Table 1 for descriptions).

Table 1. Descriptions of the Final Set of Linguistic Features

Feature Description Natural language
processing tool
Essay length Total number of words e-rater®
Lexical diversity Type-token ratio adjusted for text length using the formula: Type  TextEvaluator®

count divided by the square root of twice the word count

Age of acquisition Average age of acquisition score of all words TextEvaluator®
Imageability Average imageability score of all words TextEvaluator®
Syntactic variety A score assessing whether writers demonstrate control over a e-rater®

wide range of syntactic features of the language

It should be noted that both age of acquisition and imageability are psycholinguistic
measures of words in a text that are used as indicators of lexical sophistication and have shown

to predict writing quality in extant studies (e.g., Kim, 2021; Kyle & Crossley, 2016; Maamuujav,
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2021). An age of acquisition score indicates how early or late a word is learned, with lower
scores representing earlier acquisition and higher scores indicating later acquisition. Words with
low age of acquisition scores are processed faster and more accurately by adults, and words with
high scores are processed more slowly. A word’s imageability score indicates how easily it
evokes a mental image, sound, or other sensory experience, with higher imageability scores for
more concrete words such as houses and lower scores for more abstract words such as justice.
As shown in Table 2, language use scores were significantly positively correlated with
essay length, lexical diversity, age of acquisition, and syntactic variety score but negatively
correlated with imageability. These correlations suggest that higher scoring responses tended to
be longer, include more diverse and less imageable words, incorporate words acquired later in

life, and contain more varied sentence structures.

Table 2. Correlations Between Linguistic Features and Language Use Score (LG Score)

Linguistic feature 02 1 2 3 4 5
0. LG Score —
1. Essay length 52" —
2. Lexical diversity .59" .68" —
3. Age of acquisition .39° .23° .37° —
4. Imageability -32" -.28" -42" -12° —
5. Syntactic variety 46" .64" .66" .30" -.34" —

Note. Numbers in the row heads correspond to the column heads.
9The correlations with LG scores were Spearman’s rho correlation coefficients.
*p<.05

Table 3 presents descriptive statistics of the five linguistic features across essay scores.
Essays with higher scores tended to have greater length, higher lexical diversity, words acquired
later in life, greater syntactic variety, and lower levels of imageability. This trend aligns with the

relationships between the linguistic features and language use scores described previously.

Table 3. Descriptive Statistics of Linguistic Features for Each Essay Score

Essay n Mean (SD)
score Essay length Lexical diversity Age of acquisition Imageability Syntactic variety
1 74 37.27 (27.37) 2.98 (0.71) 2.19(0.78) 3.57(0.33) 1.31 (0.64)
2 255 66.05 (37.40) 3.57 (0.66) 2.42(0.79) 3.50(0.21) 1.67 (0.57)
3 220 114.42(54.89) 4.26 (0.56) 2.73(0.41) 3.44 (0.16) 2.19(0.53)
4 135  129.82 (60.38) 4.51 (0.65) 2.78 (0.32) 3.40(0.13) 2.35(0.45)

Note. Number of individual students = 114; total N = 684.
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For each linguistic feature, LMMs were selected following the process described in the
Methods section to examine variations across essay scores, tasks, and education levels. All final
models met the LMM assumptions, except for the model predicting essay length. Residual plots
revealed that the essay length model violated the homoscedasticity assumption. To address this
issue, we square-root-transformed essay length and standardized it, which then satisfied the
model assumption.

Table 4 reports the results of the final LMM:s for each linguistic feature. Education level
was excluded from the final models because its inclusion did not significantly improve model
performance. The reference levels used in the LMMs were an essay score of 1 and the
descriptive task. The results indicated that both essay scores and task types had significant main
effects on the five linguistic features. However, neither effect had a random slope, suggesting no
meaningful individual-level difference in how essay scores and task types affected the linguistic
features.

As shown in Table 4, email responses, compared to descriptive responses, featured more
diverse vocabulary, a greater proportion of words acquired later in life, less imageable words,
and more varied sentence structures while maintaining similar essay lengths. Despite these
differences, higher scoring responses were generally longer and demonstrated more diverse
vocabulary, more words acquired later in life, less imageable words, and more syntactic variety
compared to lower scoring essays. These results suggested that email responses tended to exhibit
greater linguistic complexity than descriptive responses and that higher scoring responses, in
general, were characterized by more complex lexical and syntactic features.

According to the effect sizes, essay scores had large main effects on essay length (,° =
0.35), lexical diversity (17,° = 0.33), and syntactic variety (#,” = 0.25) and medium main effects
on age of acquisition (77,° = 0.08) and imageability (77,° = 0.05; Cohen, 1988). In contrast, task
types had small main effects on the five linguistic features (essay length: 7,° = 0.02; lexical
diversity: ,° = 0.02; age of acquisition: 7,° = 0.01; imageability: ,° = 0.01; syntactic variety: #,’
= 0.03). These findings indicate that variations in students’ linguistic complexity were more
pronounced across essay scores than between task types.

Furthermore, significant interactions between essay score and task type were observed for
essay length (57,° = 0.07), lexical diversity (11,° = 0.05), and syntactic variety (#,” = 0.03), albeit

with small to medium effect sizes. No significant interactions were found for age of acquisition

TOEFL Research Report No. TOEFL-RR-110 and ETS Research Report No. RR-26-10 © 2026 Educational Testing Service 14



C.-N. Hsieh & H. Cai Linguistic Features in Young EALs’ Writing

and imageability. This finding suggested that variations across essay scores in essay length,

lexical diversity, and syntactic variety differed significantly between descriptive and email tasks.

Table 4. Results of Large Language Models Predicting Linguistic Features Across Essay

Scores
Effect Estimate (SE)
Model 1 Model 2 Model 3 Model 4 Model 5
Essay length @ Lexical diversity Age of acquisition Imageability Syntactic variety
Fixed effect
(Intercept) -1.06 (0.12)" -1.37 (0.12)" -0.65 (0.12)° 0.53 (0.12)° -1.12 (0.13)"
Score2 0.67 (0.12)" 0.82 (0.13)" 0.36 (0.13)" -0.33(0.13)" 0.50 (0.14)"
Score3 1.68 (0.13)" 1.73 (0.14)" 0.80 (0.13)" -0.58 (0.13)" 1.38 (0.15)"
Score4 2.10 (0.15)" 2.25(0.17)" 0.86 (0.14)" -0.75 (0.14)" 1.77 (0.18)"
Email 0.29 (0.15) 0.71 (0.17)" 0.17 (0.07)° -0.15 (0.07)° 0.54 (0.19)"
Score2: Email -0.24 (0.18) -0.32 (0.20) 0.05 (0.21)
Score3: Email -0.72 (0.18)" -0.66 (0.20)" -0.36 (0.22)
Score4: Email -1.01 (0.20)" -1.04 (0.22)" -0.61 (0.24)"
Random effect
Var: Student 0.19 0.09 0.03 0.05 0.07
(Intercept)
Var: Residual 0.39 0.50 0.86 0.88 0.59

Note. Score2 = essay score of two; Score3 = essay score of three; Score4 = essay score of four; Var = variance; SE =
standard error. Number of individual students = 114; total N = 684.
2 Values of essay length are after square-root-transformation.
*p<.05

Given the significant interaction effects for essay length, lexical diversity, and syntactic
variety in the final models, we performed Tukey’s HSD post-hoc pairwise comparisons between
essay scores by task (see Table 5). The results showed that all five linguistic features
significantly increased from Score 1 to Score 2 and from Score 2 to Score 3 for both tasks.

However, the increases between Scores 3 and 4 were generally statistically nonsignificant—with

the exception of essay length in the descriptive tasks.
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Table 5. Post-Hoc Pairwise Comparisons by Essay Score and Task Type

Contrast Estimate (SE)
score Model 1: Essay length® Model 2: Lexical diversity Model 5: Syntactic variety
Descriptive Email Descriptive Email Descriptive Email
152 0.67 (0.12)" 0.44 (0.14)" 0.82 (0.13)" 0.50 (0.15)" 0.50 (0.14)" 0.56 (0.16)"
2->3 1.00 (0.09)" 0.52 (0.09)" 0.90 (0.10)" 0.56 (0.10)" 0.88 (0.10)" 0.46 (0.11)"
354 0.43 (0.12)" 0.14 (0.10) 0.52 (0.14)" 0.15 (0.11) 0.39 (0.15) 0.14 (0.11)
1->3 1.68 (0.13)" 0.96 (0.14)" 1.73 (0.14)" 1.06 (0.15)" 1.38 (0.15)" 1.02 (0.16)"
254 1.43 (0.12)" 0.66 (0.10)" 1.43 (0.13)" 0.71(0.11)" 1.27 (0.14)" 0.60 (0.12)"
1->4 2.10(0.16)" 1.10 (0.14) 2.25(0.17)" 1.22 (0.15)" 1.77 (0.18)" 1.16 (0.17)"

Note. Number of individual students = 114; total N = 684. SE = standard error.
2 Values of essay length are after square-root-transformation.

*p<.05

Figure 3 displays how these linguistic features varied across holistic scores for the two

tasks. As shown in the figure, the increases in essay length, lexical diversity, and syntactic

variety were more pronounced between Scores 1 and 2 and between Scores 2 and 3 than between

Scores 3 and 4 for both tasks. Furthermore, feature variations across holistic essay scores tended

to be greater in the descriptive task compared to the email task.

Figure 3. Essay Length, Lexical Diversity, and Syntactic Variety by Essay Score, Task Type
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Interestingly, the differences in lexical diversity and syntactic variety between task types
diminished progressively from Score 1 to Score 4. However, differences in essay length across
task types became larger at higher score levels (Scores 3 and 4). Notably, at the score level of 3,
descriptive essays began to surpass email essays in length, and those receiving a score of 4
exhibited higher lexical diversity and slightly greater syntactic variety.

In contrast, the final models for age of acquisition and imageability did not yield a
significant interaction effect. Consequently, we performed Tukey’s HSD post-hoc pairwise
comparisons between holistic scores (see Table 6) and plotted these features across scores by
combining the two tasks (see Figure 4). Age of acquisition increased significantly from lower to
higher score levels whereas imageability exhibited the opposite trend (see Table 6). This finding
indicated that higher scoring essays tended to include words acquired later in life and less
imageable or abstract words. Consistent with the patterns observed for the other three features,
neither age of acquisition nor imageability showed significant variations from Score 3 to Score 4.

Also, the magnitude of these differences diminished at the higher score levels (see Figure 4).

Table 6. Post-Hoc Pairwise Comparisons for Age of Acquisition, Imageability by Essay Score

Contrast Estimate (SE)
score Model 3: Age of acquisition Model 4: Imageability
152 0.36 (0.13)" -0.33(0.13)
253 0.44 (0.09)" -0.25 (0.09)"
354 0.06 (0.11) -0.18 (0.11)
153 0.80 (0.13)" -0.58 (0.13)"
254 0.50 (0.10)" -0.43 (0.11)"
1->4 0.86 (0.14)" -0.75 (0.15)"
Note. SE = standard error. Number of individual students = 114; total N = 684.
“p<.05

Figure 4. Age of Acquisition and Imageability Across Essay Scores
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In summary, the written responses with higher essay scores demonstrated more complex
linguistic features, including longer length, greater lexical diversity, later age of acquisition,
lower imageability, and increased syntactic variety. Interestingly, the differences between higher
scoring essays were smaller than those observed between lower scoring ones. The email task
elicited more linguistically complex responses compared to the descriptive task. No statistically
significant effects of education level were found on the linguistic features examined. Task type
appeared to mediate the relationship between linguistic features and holistic essay scores.
Finally, the variations in linguistic features across essay scores were greater in the descriptive

responses than in email responses.

RQ2. How Do the Linguistic Features in Young EAL Learners’ Descriptive and Email
Essays Change Over the Course of 1 Year?

Table 7 presents the descriptive statistics of the five linguistic features assessed across the
two writing tasks during the three test administrations. The results showed that responses from
later administrations differed from those at earlier administrations in length, lexical diversity,
average age of acquisition, imageability, and sentence variety. These findings suggested that

young EAL learners’ writing exhibited noticeable linguistic changes over a 1-year period.

Table 7. Descriptive Statistics of Linguistic Features Across Three Administrations

Time n Measurement
Essay length Lexical diversity Age of Imageability  Syntactic variety
acquisition
0 228 65.05 (45.40) 3.62 (0.84) 2.41(0.72) 3.55(0.25) 1.57 (0.66)
1 228 97.37 (50.81) 4.01 (0.69) 2.67 (0.61) 3.41(0.16) 2.03 (0.54)
2 228 110.82 (64.64) 4.12 (0.79) 2.62 (0.56) 3.46 (0.18) 2.19 (0.57)

Note. Number of individual students = 114; total N = 684.

Using the same approach, LMMs were selected for each linguistic feature to examine
changes over time and differences between task types and education levels. All final models,
except the one predicting essay length, met the LMM model assumptions. To address the
violation of homoscedasticity, the essay length variable was square-root-transformed and
standardized, which solved the issue.

Table 8 presents the LMM results for each linguistic feature. The reference levels were
Time O (i.e., the first administration of the writing tasks), the descriptive task, and primary

school. The results indicated that time had a statistically significant effect on all five linguistic
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features. The effect of time on essay length included a random slope, suggesting substantial
variation across individual students in how their essay length changed over time. All features
except essay length were significantly affected by task type, consistent with findings from
models using holistic essay scores as reported in the previous section. Among the five linguistic
features, only age of acquisition was significantly affected by education level (17,° = 0.02). As
shown in Table 8, secondary school students tended to use words acquired later in life compared
to primary school students, aligning with expectations.

Despite differences due to task type and education level, as time progressed students’
essays generally tended to be longer with a broader range of vocabulary, more words acquired
later in life, less imageable words, and greater sentence variety. These findings again reflected
the meaningful linguistic changes in students’ written responses over a 1-year period.

In effect sizes, time had the largest main effect on syntactic variety (#7,° = 0.25), followed
by essay length (1,° = 0.22), lexical diversity (5,° = 0.13), imageability (17,° = 0.10), and age of
acquisition (5,° = 0.03). In contrast, task type and education level exerted relatively small effects.
Among task type effects, syntactic variety was most strongly impacted (5,° = 0.12), followed by
lexical diversity (77,° = 0.07), imageability (17,° = 0.02), and age of acquisition (7,° = 0.02). These
findings suggested that temporal changes in students’ linguistic complexity were more
pronounced than variations attributable to task type or education level.

Furthermore, there were statistically significant interaction effects between time and task
type on age of acquisition (7,° = 0.01), imageability (77,° = 0.07), and syntactic variety (77,° =
0.01), with small to medium effect sizes. These results indicated that the changes in these
linguistic features across the three testing periods differed between the two writing tasks. To
further explore these interactions, we conducted Tukey’s HSD post-hoc pairwise comparisons by
time and task type (see Table 9). Significant changes in all three features were observed from
Time 0 to Time 1 and for both tasks. However, from Time 1 to Time 2, significant linguistic
changes were limited to imageability in the email task and syntactic variety in the descriptive
task. From Time 0 to Time 2, the descriptive task responses showed significant changes in all
three linguistic features, whereas the email task responses displayed significant changes only in
syntactic variety. Interestingly, no significant changes in age of acquisition were observed in the

email task responses over time.
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Table 8. Results of the LMMs Predicting Linguistic Features Over Time

Effect Estimate (SE)
Model 1 Model 2 Model 3 Model 4 Model 5
Essay length 2 Lexical diversity Age of acquisition Imageability Syntactic variety

Fixed effect

(Intercept) -0.50 (0.07)" -0.56 (0.08)" -0.76 (0.12)" 0.77 (0.09)" -0.90 (0.08)"

Timel 0.67 (0.06)" 0.49 (0.07)" 0.62 (0.12)° -1.00 (0.11)" 0.84 (0.09)°

Time2 0.85 (0.08)" 0.62 (0.07)" 0.38 (0.12)° -0.97 (0.11)" 1.12 (0.09)"

Email 0.37 (0.06)" 0.46 (0.12)" -0.81 (0.11)" 0.68 (0.09)"

Secondary school 0.38 (0.10)"

Timel: Email -0.46 (0.17)° 0.65 (0.16)" -0.25 (0.13)

Time2: Email -0.12 (0.17) 1.08 (0.16)" -0.31(0.13)"
Random effects

Var: Student (Intercept) 0.50 0.34 0.07 0.11 0.27

Var: Student Timel 0.21

Var: Student Time2 0.50

Cov: Student (Intercept) Timel -0.12

Cov: Student (Intercept) Time2 -0.09

Cov: Student Timel Time2 0.25

Var: Residual 0.27 0.55 0.85 0.75 0.50

Note. Number of individual students = 114; total N = 684. Timel = Time 1; Time2 = Time 2; Var = variance; Cov = covariance; SE = standard error.
2 Values of essay length are after square-root-transformation.
*p<.05
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Table 9. Post-Hoc Pairwise Comparisons for Age of Acquisition, Imageability, and

Syntactic Variety by Time and Task Type

Contrast Estimate (SE)
time Model 3: Age of acquisition Model 4: Imageability Model 5: Syntactic variety
Descriptive Email Descriptive Email Descriptive Email

0->1 0.62 (0.12)" 0.16 (0.12) -1.00(0.12)°  -0.35(0.12)" 0.84 (0.09)" 0.59 (0.09)"
152 -0.25(0.12) 0.09 (0.12) 0.04 (0.12) 0.47 (0.12)° 0.29 (0.09)" 0.22 (0.09)
0->2 0.38(0.12)° 0.25(0.12) -0.97 (0.12)" 0.12 (0.12) 1.12 (0.09)" 0.81 (0.09)°
Note. Number of individual students = 114; total N = 684. SE = standard error.

*p<.05

Figure 5 illustrates changes over time in three linguistic features by task: syntactic
variety, age of acquisition, and imageability. All three features were significantly influenced by
interactions between time and task type. The figure reveals a consistent increase in syntactic
variety scores from Time 0 to Time 2 for both tasks, indicating that students’ descriptive and
email essays exhibited an increasingly wider range of sentence structures over the 1-year period.
However, the rate of increase slowed from Time 1 to Time 2 compared to the earlier period from
Time 0 to Time 1. In contrast, nonlinear change patterns were observed for age of acquisition
and imageability. Although students’ essays appeared to contain more sophisticated words from
Time 0 to Time 1 for both tasks, this trend did not persist between Time 1 and Time 2.

Since there was no statistically significant interaction between time and task type for
essay length and lexical diversity, we conducted Tukey’s HSD post-hoc pairwise comparisons
across time for these two features combining data from both task types (see Table 10 and Figure
6). Overall, essay length and lexical diversity increased steadily over time. Notably, as illustrated
in Figure 6, the rates of change, as indicated by the slopes, were faster between Time 0 and Time
1 for both features, compared to the slower progress observed between Time 1 and Time 2. This

mirrors the pattern observed for syntactic variety in Figure 5, regardless of task type.
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Figure 5. Changes of Age of Acquisition, Imageability, and Syntactic Variety by Task Type
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Table 10. Post-Hoc Pairwise Comparisons for Essay Length and Lexical Diversity by Time

Contrast Estimate (SE)
time
Model 1: Essay length @ Model 2: Lexical diversity
0->1 0.67 (0.07)" 0.48 (0.07)"
152 0.18 (0.07)" 0.13 (0.07)
0->2 0.85 (0.07)" 0.62 (0.07)"

Note. Number of individual students = 114; total N = 684. SE = standard error.
2 Values of essay length are after square-root-transformation.
“p<.05

Figure 6. Changes of Essay Length and Lexical Diversity for Both Tasks
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Taken together, over the 1-year period, the students’ written texts became longer and
included more advanced vocabulary and a wider range of sentence structures. The magnitude of
differences in linguistic features was larger between Time 0 and Time 1 than between Time 1
and Time 2. We speculated that this slower change may coincide with the extended summer
break between Time 1 and Time 2 when students did not receive formal language instruction in
the classroom.

In terms of task effects, we observed that the email task generally elicited more complex
language than the descriptive task, including greater lexical diversity, the use of more concrete
words, words acquired later in life, and a wider variety of syntactic structures. However, the
descriptive task might offer a greater scope for responses at higher score levels to demonstrate
length and linguistic complexity, as higher scoring descriptive essays tended to be longer with
more diverse vocabulary and more varied sentence structures compared to the email responses.
In addition, older students, particularly those in secondary schools, were more likely than
primary school students to use words acquired later in life, providing empirical support for the
age of acquisition measure. Task type also influenced linguistic changes over time with the

descriptive responses exhibiting more variations compared to the email responses.

Discussion
In this study, we examined linguistic features exhibited in young EAL learners’ written
texts across score levels and task types (RQ1) and the changes in linguistic features across three
test administrations over a 1-year period (RQ2). The following sections summarize the key

findings in relation to each research question.

RQ1. Linguistic Features Across Score Levels and Task Types

To address the first research question, we investigated how a selected set of lexical and
syntactic features varied across holistic task scores and task types. Our findings showed clear and
consistent score-related differences in all five linguistic features examined. Higher scoring
responses were generally longer, demonstrated greater lexical diversity, contained words
acquired later in life, involved less imageable words, and exhibited greater syntactic variety.
These observed score-related differences align with prior cross-sectional research on both adult

and young L2 writers, which has shown that higher quality texts tend to exhibit more complex
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lexical and syntactic characteristics (e.g., Bulté & Housen, 2014; Kyle & Crossley, 2017;
Maamuujav, 2021; Wolf et al., 2018).

Task-based language teaching indicates that task design variables, such as task
complexity, may influence linguistic complexity of language production (Ellis et al., 2019; Yoon,
2021). In this study, we found that task type played a role in shaping the observed score-related
linguistic variations. The email task elicited responses with greater lexical diversity, more words
acquired later in life, lower imageability, and greater syntactic complexity than the descriptive
task, particularly at lower score levels. On the other hand, the descriptive task appeared to allow
more differentiation at higher score levels, particularly in essay length and syntactic variety.
However, differences between task types diminished at higher score levels. Taken together, our
findings imply that as writing quality increases, young EAL learners’ written texts may become
more similar in their linguistic characteristics across task types. Additionally, linguistic features
in children’s written texts can distinguish stronger and weaker writing performances both within

and across task types.

RQ2. Linguistic Changes Across Administrations

The second research question focused on how the same set of linguistic features changed
across three test administrations over a 1-year period. The results showed that, overall, students’
written responses at later administrations differed from those at earlier administrations in length,
lexical diversity, average age of acquisition, and syntactic variety. The rate and magnitude of
change, however, differed by linguistic features. Overall, students’ essay lengths, lexical
diversity, and syntactic variety showed steady increase over time. In contrast, age of acquisition
and imageability displayed more nuanced, nonlinear patterns, with significant changes taking
place primarily between the first and second administrations; weaker or nonsignificant changes
took place between the second and third administrations. These patterns suggest that different
linguistic features may change or develop at different rates and may be differentially sensitive to
children’s formal instructional exposure or other broader contextual factors.

Across the five linguistic features, it is worth pointing out that the most pronounced
changes occurred between the first and second administrations and changes between the second
and third administrations were slower and more variable. This pattern coincided with an
extended summer break between the latter two timepoints, during which students received

limited formal classroom instruction. This finding is consistent with previous research that shows
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children’s productive use of language does not necessarily progress in a linear fashion and can be
influenced by fluctuations in instructional input (e.g., Levitzky-Aviad & Laufer, 2013). Our
finding also echoes the dynamic systems theory that emphasizes (a) variability and nonlinearity
in SLA and (b) that different linguistic subsystems may interact and reorganize over time rather
than develop uniformly (Larsen-Freeman, 2006; Verspoor et al., 2008).

Additionally, the results indicated that task type mediated the longitudinal linguistic
change patterns. Although both descriptive and email tasks showed overall increases in syntactic
complexity, changes in age of acquisition and imageability differed across tasks and there was
more consistent change in the descriptive task. This finding suggests that task type may influence

not only how young EAL learners use language but also how linguistic features vary over time.

Pedagogical Implications

From a pedagogical perspective, findings of the study have several implications for
supporting young EAL writers. First, our findings indicate that exposure to varied task types can
support richer linguistic performance in young students’ writing. Different writing tasks appear
to elicit distinct linguistic features, highlighting the value of incorporating a range of writing task
types or genres in classroom writing instruction. For example, teachers might consider using
correspondence writing that involves written interaction (e.g., email, online discussion, text
messages) to foster different aspects of linguistic development. Additionally, descriptive tasks
may be utilized to support narrative development and facilitate the use of different sentence
structures, and email tasks can be used to teach audience awareness or real-life written
communication. Teachers may also scaffold writing tasks by introducing task-specific
vocabulary and sentence structures that meet task requirements and support the development of
students’ writing skills. Furthermore, the variations in linguistic features across score levels
highlight the need for differentiated instruction. Teachers may use classroom-based writing
assessment tasks to identify individual students’ strengths and weaknesses at different score
levels and tailor their instruction to support specific linguistic or developmental needs, such as
vocabulary development or syntactic control.

The study findings also provide empirical support for age-related differences in lexical
choice. As shown in our data, compared to primary school students, secondary school students
were more likely to use words acquired later in life, even when responding to the same writing

tasks. This pattern is consistent with prior psycholinguistic research that shows that compared to
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younger children, older students have better access to and can deploy a lexicon that includes
more abstract or less frequent words (Bird et al., 2001; Kuperman et al., 2012). This finding also
demonstrates that age of acquisition can be used as a meaningful measure of lexical

sophistication in young EAL learners’ written responses.

Conclusion

This study examined linguistic features in young EAL learners’ descriptive and email
writing by integrating automated linguistic analyses with human ratings of writing samples in a
classroom-based longitudinal design. Findings of the study provide insight into how linguistic
characteristics in children’s descriptive and email writing are associated with essay scores and
how these characteristics change across three administrations over a 1-year period. With respect
to score-related variations, higher scoring responses consistently differed from lower scoring
responses across the linguistic dimensions examined. Regarding changes across test
administrations, findings showed that students’ written responses produced at later
administrations were generally longer and exhibited greater lexical and syntactic variety than
those produced at earlier administrations. Results also revealed that the magnitude and rate of
change differed by linguistic feature, with syntactic variety showing the most consistent increase
and lexical sophistication measures displaying more nuanced patterns. Changes were more
pronounced between the first and second administrations and slower between the second and
third.

Several limitations of the study need to be acknowledged. First, we analyzed young EAL
students’ written texts collected from three European learning contexts. The study samples may
limit the generalizability of the findings to other cultural and educational contexts. In addition,
the small sample size did not allow for cross-linguistic comparison and may also affect the
robustness of the findings from the analyses with LMMs. Future research should include more
diverse and larger young EAL student populations to explore cross-cultural, cross-linguistic
differences in EAL learners’ linguistic changes and development.

Second, we only included two task types and five NLP-based linguistic features in our
analyses. Expanding the scope of the analyses to include more task types and linguistic
phenomena such as cohesion and coherence will provide a more comprehensive understanding of
young EAL learners’ linguistic characteristics and writing performances. Finally, the observed

nonlinear change patterns in some linguistic features warrant further investigation. Longitudinal
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studies spanning longer periods of time can reveal more detailed linguistic change trajectories.
Research should also explore the impact of instructional interventions on linguistic change and
writing development over a longer period of time.

It is also important to note that future research should isolate linguistic change from
prompt-related variability. Researchers may adopt a counterbalanced design such that each
prompt is administered at multiple waves to different subgroups of students. This approach
would allow researchers to more directly examine whether observed changes are attributable to
time, task characteristics, or their interaction. Because the present study did not employ such a
design, observed changes across time should be interpreted as differences in response
characteristics across administrations rather than definitive evidence of individual writing
development.

Despite the limitations, the study provides insight into young EAL learners’ written
responses, showing patterns of linguistic variations across score levels, task types, and test
administrations. The findings highlight the importance of employing varied writing tasks and
scaffolded linguistic instruction in teaching young EAL writers and contribute meaningfully to

our understanding of early second language writing development.>
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Notes

' The TOEFL Junior Writing test was launched after the project completed data collection.
2 We would like to acknowledge the use of an Al tool to enhance readability of the manuscript.
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