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Abstract

With the increased rigor of academic standards, high expectations of academic writing skills have been
imposed on students in U.S. K-12 schools. For English learner (EL) students who cope with the dual
challenges of learning rigorous subject matters and developing their English language proficiency
simultaneously, extra support and effective instructional strategies are crucial. Given the rapidly growing
use of computerized testing and the prevalence of writing on computers in K-12 education, this study
explored the use of an automated writing evaluation (AWE) tool in support of the needs of EL students and
teachers. Specifically, this study examined the types of feedback that middle-school EL students received
from the AWE tool as well as from teachers and how the students addressed the feedback. A total of 130
Students participated in the study, including 106 EL students with different English proficiency levels and
24 non-EL students as a comparison group. The results suggest that the AWE tool provided considerably
more feedback to EL students compared to non-EL students and that teachers’ feedback was mainly
regarding language use rather than content development and organization. Drawing on the findings,
implications for practice and research are discussed.

Keywords: Automated Writing Evaluation, English Learners, Feedback, Revision, Second Language
Writing

Language(s) Learned in This Study: English

APA Citation: Wolf, M. K., & Oh, S. (2024). Investigating the types and use of feedback in middle-school
English language learners’ academic writing. Language Learning & Technology, 28(1), 1-25.
https://hdl.handle.net/10125/73583

Introduction

In K-12 public schools in the United States, students whose home language is not English are assessed for
their English language proficiency when they first enroll in school. Based on multiple measures (e.g.,
English language proficiency tests, teacher and parent inputs), a student who is officially designated as an
“English Learner (EL)” student is entitled to receive language assistance services such as ESL or bilingual
instruction and language-related accommodations as needed. EL students have been one of the special
subgroups drawing keen attention as they cope with the dual challenges of learning academic content in
English while developing their English language proficiency. EL students’ substantial achievement gap has
been frequently noted, raising concerns about fair and equitable opportunities to learn. Appropriately
educating EL students, particularly regarding effective instructional strategies to improve their English
language proficiency and academic achievement, has been one of the pressing issues across the nation,
considering their immense potential to contribute to the diverse society and globalized economy.

A good body of research has suggested that one of the effective strategies to address the achievement gap
of EL students lies in explicit instruction of academic English language and literacy skills for students
(Pereira & de Oliveira, 2015; Uccelli & Phillips Galloway, 2017). Although much research has emerged
on academic English language in general, relatively little empirical research has been conducted focusing
specifically on the characteristics of school-age EL children’s academic writing skills. Previous research
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on academic writing is predominantly concerned with adult L2 learners or school-age native speakers of
English. Yet, ample data indicate that EL students need support for writing abilities. For example, in the
2011 National Assessment of Education Progress (NAEP) Grade 8 Writing assessment, 65% of EL students
fell to the below basic proficiency level compared to 17% of non-EL students at the same level (National
Center for Education Statistics [NCES], 2012). States’ English language proficiency (ELP) assessment
results also indicate that EL students struggle with the writing section of the ELP assessments (Thompson,
2012; Wolfet al., 2024). Further, second language acquisition researchers have pointed out that developing
academic writing skills is a complex and recursive process, often taking a long time for L2 learners to
develop (Cloud et al., 2009; Grabe, 2001).

The challenge that EL students face in academic writing has become more pronounced as current academic
standards in U.S. K-12 education call for more rigorous writing expectations across disciplinary areas than
did the preceding standards (Shanahan, 2015; Troia & Graham, 2016). The writing standards of the
Common Core State Standards and states’ ELP standards, for example, require that students be able to write
coherently and effectively in various genres and formats (e.g., argumentative writing, expository writing,
narrative writing, research reports) in order to be ready for college and careers. In particular, Taylor et al.
(2019) maintain that the argumentative writing genre demands a high degree of academic language skills
because the argumentation cuts across multiple disciplinary areas. Some specific academic language
features include precise lexical use, such as connectives, to signify one’s arguments and supporting details.
EL students may struggle with different genres for a wide variety of reasons, given that they have
tremendously heterogeneous backgrounds in terms of English language skills, home language literacy,
socio-cultural norms, and formal schooling. Accordingly, it is essential to empirically examine EL students’
writing performance and types of support that help improve students’ academic language and writing
abilities.

To address this need, the present study focused on ways to provide useful feedback in order to improve EL
students’ academic writing skills. Specifically, we explored the types of feedback middle-school EL
students received from an automated writing evaluation (AWE) tool called Criterion® as well as from
teachers on an academic writing task. Given the rapidly increased use of computerized testing and the
prevalence of writing on computers in K-12 education, we were specifically interested in the use of an
AWE tool to aid both students and teachers. By examining the types of feedback and students’ use of
feedback in relation to writing quality, we attempted to provide insights into future research areas and
practical, instructional strategies for supporting EL students’ academic writing abilities.

To this end, we posit the following research questions:
1. What types of feedback do EL students at different score levels receive from Criterion and teachers
on their academic writing task responses, compared to non-EL students?

2. To what extent do the students use the feedback provided from Criterion and teachers?

3. How do EL students’ writing texts differ after receiving feedback? What are the patterns of
difference between pre- and post-feedback writing at different score levels?

4. How do EL students perceive the usefulness of feedback from Criterion and teachers?

Relevant Literature

In what follows, we provide a brief overview of relevant literature on feedback on L2 writing, focusing on
feedback provided by AWE tools and teachers.

Automated Feedback in L2 Writing

With advances in technology, there has been a growing body of research examining the utility and effects
of AWE tools (e.g., Criterion from ETS, Write & Improve from Cambridge, WriteT oLearn® from Pearson,
and MY Access!™ from Vantage Learning) on the teaching and learning of L2 writing (e.g., Chen & Cui,
2022; Dikli & Bleyle, 2014; Lee et al., 2013; Ranalli et al., 2017; Ranalli, 2018; Wang et al., 2020; Zhang,
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2020). These studies have explored the effectiveness of AWE tools in improving students writing
performance, how teachers and students made use of the tools, and their perceptions and attitudes toward
their use. Additionally, some studies have focused on examining the factors of automated feedback that
influence learners’ use of the feedback. Ranalli (2018) points out that the degree of explicitness and
accuracy of feedback are critical factors in determining the usefulness of automated feedback. For example,
he found that L2 college students were more successful in addressing specific feedback (which highlighted
the error’s location and/or offered a suggestion, such as using a different word) as opposed to general
feedback (which provided a message such as “Proofread this” without specific suggestions). The findings
support the argument that L2 learners respond better to explicit feedback than to implicit feedback.
Regarding the accuracy of feedback provided by AWE tools, previous research indicates that accuracy
varies depending on the categories of errors and the capabilities of the tool. For instance, in the Criterion
tool, the accuracy rate for the subject-verb agreement error type was over 90% whereas, for the confusing
word error type, it was around 70% (as cited in Ranalli et al., 2017). When examining the use of Criterion
feedback by college ESL students, Lavolette et al. (2015) found that students were more responsive to
accurate error types compared to inaccurate ones. This finding suggests that students actively judge the
accuracy of automated feedback.

Notably, most of these studies have involved adult L2 learners’ use of AWE tools, and little research has
been devoted to investigating the use of AWE for young L2 learners. Within this narrow scope of research,
Lee et al. (2013) investigated students’ writing performance when using an AWE tool in the context of an
EFL secondary classroom. The researchers compared 16-17 year-old students’ writing performance on an
argumentative writing task between two groups—one group receiving both teacher feedback and AWE
feedback and the other group receiving teacher feedback only. The AWE tool used in the study is the Essay
Critiquing System (ECS), mainly providing feedback on content and organization (see Cheung et al., 2007,
for details about the ECS design). The researchers found that both groups showed increased performance
on content, development, organization, and grammar, yet the group that received both teacher and AWE
feedback demonstrated more improvement than the group receiving teacher feedback only.

In one of the few studies on young students, Wang et al. (2020) examined how 5" and 6™ grade ESL students
in the United States implemented the feedback they received from an AWE tool, eRevise, when writing a
text-based argumentative essay (see Correnti et al., 2022, for details of the features of eRevise). In this study,
feedback from eRevise primarily addressed evidence use in writing, yielding mixed results regarding
feedback uptake and effects. 20% of students ignored the AWE tool's feedback; 30% tried but showed no
improvement; 30% displayed minor progress in evidence use; and 20% showed significant improvement.

Although these studies have provided some insights into the usability of AWE tools for young L2 learners,
more empirical research is needed. Particularly, more empirical information is warranted regarding young
L2 students’ use of AWE tools, the improvement of their writing performance, and their perception of the
usefulness across different writing proficiency levels.

Teachers’ Feedback in L2 Writing

Providing feedback on L2 students’ writing has long been an essential pedagogical practice in L2 learning.
Previous research has suggested that teachers’ feedback on L2 writing tends to focus on the accuracy of
linguistic forms—Iexical errors (e.g., word choice), grammatical errors (e.g., article, preposition, verb tense,
sentence structure), and orthographical errors (e.g., spelling, punctuation, capitalization). In turn, these
linguistic forms have been the focus of many studies that investigated the effectiveness of corrective
feedback on L2 writing development (e.g., Ellis et al., 2008; Ferris, 2006; Sheen et al., 2009; Van
Beuningen et al., 2012).

In the context of instructing young L2 learners, Van Beuningen et al. (2012) examined the effectiveness of
feedback on lexical, grammatical, and orthographical errors in writings written by students aged 14 to 15.
The researchers specifically compared the types of feedback that were given by categorizing the 268
students into four groups: those who received direct feedback, those who received indirect feedback with
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error codes, those who did not receive teacher feedback but were told to self-correct their errors, and those
who did not receive teacher feedback or revise their writing. The groups’ writing performances were
compared across three occasions (i.e., pre-test, post-test, and delayed post-test). The researchers found that
the two groups that received direct or indirect corrective feedback improved the accuracy of their writing
compared to those who did not receive any feedback from their teachers. They also found that it was the
direct corrective feedback that led to an increase in grammatical accuracy in students’ revised writings, but
it was the indirect corrective feedback that resulted in improvement in lexical and orthographical accuracy.

In addition to research on the feedback on erroneous forms, other lines of research have attempted to delve
into teacher feedback practices related to content and organization (Ferris, 2003; Hyland & Hyland, 2006;
Lee, 2008a, 2008b; Leki et al., 2008). However, these studies have suggested that teachers tended to focus
more on linguistic accuracy than on content and organization in their feedback on L2 students’ writing. For
instance, Leki et al. (2008) observed that instruction in secondary ESL classrooms in U.S. schools is
predominantly focused on grammar and mechanics. Lee (2008a, 2008b) examined the types of feedback
that students in secondary EFL classrooms in Hong Kong received from their teachers and students’
reactions to the feedback. Teachers in both studies focused mostly on providing feedback on linguistic
forms such as grammatical and lexical errors, and comments related to content and organization were sparse.
Teachers commented that this was due to the matter of priority—language errors being more of an urgent
issue for their L2 students. On the contrary, students reported that they would prefer receiving more
feedback on content and organization than on linguistic forms. Previous research points to the need for
more research on young L2 students’ engagement and perception of various types of feedback.

Methods

Participants

A total of 130 students (75 girls and 55 boys) from two middle schools in an Eastern state in the United
States participated in the study. Among these students, 106 students were from four ESL classes across
grades 6-8, and 24 students were non-EL students in a grade 6 honors English language arts (ELA) class.
In addition to EL students at different English proficiency levels, we purposefully recruited non-EL students
as a reference group to include a range of writing samples and to better understand EL students’
performances in comparison to the non-EL students’ performances. Based on the state’s ELP assessment
results, the EL group in this study included a range of overall English language proficiency levels from
beginning to advanced levels. A total of 80% of the EL group spoke Spanish as their home language, and
the remaining students reported eight additional languages as their home language. Four ESL class teachers
and one ELA class teacher who taught these students provided feedback on the students’ writings.

Instruments
Writing Prompt and Scoring Rubric

In order to elicit students’ academic writing abilities, we selected a source-based argumentative writing task
in this study. Argumentative writing based on reading is a prevalent genre in academic contexts (Ferretti &
Graham, 2019). The writing task included two short reading passages on the topic of serving junk food in
schools. The first reading passage (515 words) contained the author’s opinion in favor of banning junk food
in schools while the second reading passage (219 words) was a counterargument by a different author. The
prompt instructed students to write their opinion on which author they agreed with. Students were explicitly
asked to read both articles and use specific information from the reading passages to explain and support
their arguments in at least three paragraphs. A checklist was provided for students to review their work in
terms of content, organization, language, and mechanics.

Students’ essays were rated on a holistic rubric of scores from 0 to 4. The rubric descriptors encompassed
the aspects of content development (e.g., one’s position and supporting details), coherent organization, and
language use. The rubric descriptors can be found in the Appendix.
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Criterion Feedback

Criterion, developed by ETS, is a web-based writing evaluation tool that provides immediate feedback on
students’ writing (https://www.ets.org/criterion.html). Drawn from various micro-features included in a
natural language processing (NLP) engine, Criterion offers feedback on five areas: Organization &
Development, Grammar, Usage, Mechanics, and Style. Each area consists of multiple subareas, totaling
over 40 subareas across the five areas (see Ramineni & Deane, 2016, for details about the Criterion features).
Criterion identifies potential errors in these subareas in students’ writing and provides suggestions for
revision. In the present study, we focused on the areas of Grammar, Usage, and Mechanics since the
feedback in these three areas provides relatively concrete feedback for students to act upon (e.g.,
highlighting the texts under the heading of subject-verb agreement). In our initial review of Organization
& Development and Style, we found the feedback language to be too general or unactionable (e.g., simply
highlighting the thesis statement or short sentences) for middle-school EL students to effectively use for
revision. The subareas of Grammar, Usage, and Mechanics are summarized in Table 1.

Table 1

Criterion Feedback on Grammar, Usage, and Mechanics

Criterion Feedback Areas Description and Subareas

Potential errors including fragments, run-ons, subject-verb
agreement errors, ill-formed verbs, pronoun errors, possessive
errors, wrong or missing words that make ungrammatical structures

Grammar

Potential errors including determiner-noun agreement errors, article
errors, confused words, wrong form of word, preposition errors,
negation error, wrong part of speech

Usage

Mechanics Potential errors including capitalization, punctuation, etc.

Figure 1 displays a screenshot of the Criterion revision interface. Students can revise their drafts while
viewing Criterion feedback with highlighted areas and suggestions. The left pane of the screen contains
Criterion feedback, and the right pane shows a student’s draft in revision.

Figure 1

Screenshot of the Criterion Revision Interface
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1 agree with emil fedor because i think that it is important for students to eat healthy,if

students drink soda every day the students can get diabetes and if they eat hamburger,ice
cream,cookies,candy and drinks that are full of sugar.i'm not saying that the students
can't eat junk food.they can eat junk food but not every day.when in the cafecteria
students get a different message.when schools sell unhealthy foods students think thats
good for us when is not.

I agree with emil fedor because i think that it is important for students to eat healthy,if
students drink soda every day the students can get diabetes and if they eat hamburger,ice
cream,cookies,candy and drinks that are full of sugar.i'm not saying that the students
can't eat junk food.they can eat junk food but not every day.when in the cafecteria
students get a different message.when schools sell unhealthy foods students think thats
good for us when is not.
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Procedure
Data Collection and Scoring Procedure

In order to standardize the data collection across the five classes, an in-person training meeting with
participating teachers was first conducted. Teachers were trained on how to use Criterion and were provided
with information on the types of feedback students may receive from Criterion. During the session, they
were also informed of the purpose of the study, the details of the argumentative writing task used, and the
procedure for the writing-feedback-revision cycle in which teachers and students would be engaged. The
five teachers were instructed to provide written feedback on students’ essays, following their typical
practice of providing feedback. They were also reminded that Criterion feedback was not always accurate
and that this should be communicated with their students.

The teachers spent one class period on having students become familiarized with the Criterion platform.
All participating students were provided with a practice writing prompt and completed a brief essay on
Criterion. After completing the practice session, students were given the writing prompt of the current study
accompanied by the two reading passages. All five teachers briefly went over the prompt and the passages
with the students to ensure that students understood the topic and arguments made by the two authors of
the passages.

Students were encouraged to develop an outline prior to writing an essay. Then, students independently
completed their essays on Criterion. These essays were collected as pre-feedback essays for this study.
Students received immediate feedback from Criterion; however, they were told to wait until they received
additional feedback from their teachers before revising their essays. After students’ pre-feedback essays
were submitted, teachers printed these essays and provided written feedback on paper for students. It is
important to note that teachers provided their feedback independently without referring to the Criterion
feedback students received. Figure 2 exhibits samples of different teachers’ written feedback on EL students’
essays.
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Figure 2

Samples of Teachers’ Feedback on EL Students’ Essays
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During the second class, students revised their essays based on both Criterion and teacher feedback, using
Criterion to work on this revision. Students’ revised essays were collected as post-feedback essays. After
completing this task, students took a survey regarding their use of feedback and their perceptions of the
usefulness of feedback from Criterion and teachers.

Students’ essays were rated by three raters based on a five-point rubric (see Appendix) developed for this
study. The rating process was coordinated by one researcher. The coordinating researcher and raters had
backgrounds in TESOL and applied linguistics. The raters were involved in the development of the scoring
rubric and underwent a series of training and calibration sessions. During the initial session, they engaged
in reviewing a sample of responses and selecting benchmark responses to represent each score point. In
subsequent sessions, the raters independently rated a small set of samples and then discussed their scores
and the samples together to reach a consensus. This process was repeated across three training and
calibration sessions to rate 110 essays. The exact agreement rates increased over these sessions, starting
from 42.8% (average weighted Cohen’s kappa k = .45) to 62.1% (average weighted Cohen’s kappa k =.76)
and finally reaching 98.2% (average weighted Cohen’s kappa k = .98). Any discrepancies were resolved
through discussions to reach a consensus. The consensus scores were used in this study. The remaining 150
essays were assigned to the raters for single rating (50 essays per rater). Throughout the scoring process,
the coordinating researcher reviewed each individual rater’s scores.

Coding Procedure for Teachers’ Feedback and Students’ Use of Feedback

In order to analyze the types of feedback teachers provided, we employed both deductive and inductive
approaches to develop a coding scheme. In alignment with the major criteria in the rubric, the coding
categories originally included feedback related to content development, structure/organization, and
language use. However, an initial review of teachers’ feedback led us to further specify categories in the
language use area, resulting in the following eight categories: Content Development,
Structure/Organization, Lexical Use, Grammar, Sentence Frame, Cohesion, Register/Style, and Mechanics.
A description of each category is presented in Table 2.

To evaluate the extent to which students addressed the feedback from Criterion and teachers, a 3-point
rubric (from 0 to 2) was developed. A rating of 0 indicates no revision for the given feedback (i.e., no use
of feedback); a rating of 1 was assigned for partial revision (i.e., attempted to make revisions but with
inaccuracy); and a rating of 2 was given for a full revision (i.e., accurately corrected grammatical errors or
word choice per feedback) or a completely different composition that addressed the given feedback. This
rubric was applied separately for revisions based on Criterion and teacher feedback, respectively.

The three same raters served as the coders to categorize teachers’ feedback and students’ use of feedback
using the rubrics. During the training and calibration sessions, the coders coded a sample of 10 students’
essays with an exact agreement percentage of at least 80% for each category (average weighted kappa «
= .68 for the teacher feedback coding categories and k = .66 for the Criterion feedback coding categories).
Any ratings in disagreement were discussed to reach a consensus. The remaining 120 students’ essays were
then assigned to raters for individual coding. An additional researcher served as a coordinator and reviewed
all coding.

Coding Procedure for Accuracy of Criterion Feedback

The coders also holistically evaluated the accuracy of Criterion feedback, using a 3-point coding scheme.
Adapted from Ranalli et al.’s (2017) study, the coding categories were: 0 for not accurate (Criterion
captured the errors inaccurately.), 1 for partially accurate, and 2 for completely accurate. Partial accuracy
included cases where errors were detected, but the categorization or suggestions were not adequate. Three
coders received training and calibration using a sample of 10 students’ essays. The initial exact agreement
rate was 60% (average weighted kappa k = .50). The coders discussed and resolved disagreements to
achieve 100% agreement. The remaining essays were distributed to individual coders to evaluate the
accuracy of Criterion feedback, and an additional researcher reviewed all the coding. The coding showed
that 67.3% of the Criterion feedback was completely accurate while 32.7% was partially accurate (Mean =
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1.67, SD = 0.47). No feedback from Criterion in the areas included in this study (Grammar, Usage, and
Mechanics) was coded as inaccurate.

Table 2

Coding Categories for Teacher Feedback

Teacher Feedback Description

Example of Teacher Feedback

Category
Content Comments on the completeness and “State your claim”
Development quality of claim/position, evidence “Give more supporting details”

Structure and
Organization

Lexical Use

Grammar

Sentence Frame

Cohesion

Register/Style

Mechanics

Comments on the organization
including introduction, body, and
conclusion paragraph as well as
argumentative structure

Comments on vocabulary use including
word choices for intended meanings

Comments on grammatical errors
including corrective feedback

Provision of sentence frames or an
example sentence

Comments on coherent discourse
including appropriate and various uses
of discourse markers and the reference
of pronouns

Comments on formal style or
appropriate register

Comments on mechanics including
punctuation, capitalization, spelling, and
formatting

“Tell about other health problems”
“Add a conclusion paragraph.”

“Order: Intro, details, conclusion”
“Thesis statement belongs at the end of
your first paragraph.”

“Use appearance instead of physical.”
“wrote” instead of “say”

“Use a different word”

“Run-on”
“Rewrite fragments”
“has, not have”

2

“suchas , ,and |
“It can cause...”
“Finally, I think that...”

“I think junk food should be banned in
school.”

“Which one? Use author’s name”
“Add Finally”

“In conclusion”

“Do not begin a sentence with and.”

“Add the last name of the author (instead
of the first name only)”

“Use different word choice for put down.
(too colloquial)”

“Work on punctuations”

“Indent new paragraph”

Note. The examples of teacher feedback are from the samples of the present study.

Analysis

Based on the raters’ holistic scores assigned to the pre-feedback essays, the EL students were divided into
three writing proficiency levels: EL1 (score of 1), EL2 (score of 2), and EL3 (scores of 3 and 4). All non-
EL students received a score of 3 or 4. This grouping resulted in 31 students in the EL1 group, 52 students
in the EL2 group, and 23 students in the EL3 group. The 24 non-EL students were grouped separately as a
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reference group for comparison with the different EL groups.

In order to answer the first two research questions pertaining to the types of feedback and the extent to
which students made use of the feedback in their revisions, frequencies of consensus coding of Criterion
feedback and teacher feedback were first computed for the EL and non-EL groups at different score levels.
Then, ratings on students’ use of feedback were compared across the three EL groups and the non-EL group.
Additionally, a regression analysis was conducted to examine whether students’ initial writing proficiency
(indicated by pre-feedback scores) was significantly associated with the ways in which students responded
to the provided feedback in general (i.e., the coding scores on the 0-2 rubric about the degree of feedback
use).

Concerning the third research question on the improvement of students’ essays, several textual features
were compared between pre- and post-feedback essays in addition to the human raters’ holistic scores. The
analysis of textual features was conducted by utilizing the NLP tool called TextEvaluator™ developed by
Educational Testing Service. Among various features produced by TextEvaluator (see Sheehan et al., 2010,
for a list of features), four features were compared for each individual student’s pre- and post-feedback
essays. They include Number of Words, Syntactic Accuracy, Academic Vocabulary Score, and
Argumentative Language Score. These features were selected largely for two reasons: (a) the features
represent the main characteristics of the writing construct and rubric of the study and (b) the features were
empirically proven to be significant predictors of writing quality (Wolf et al., 2018). The description of
each feature is presented in Table 3. Table 3

Table 3

Selected TextEvaluator Features

Features Descriptions
Number of Words The number of all the words in the essay
Syntactic Accuracy The sum of all normalized frequencies of grammatical errors (i.e., errors in

subject-verb agreement, verb forms, articles, determiners, prepositions, and
run-on sentences); the normalization was based on the length of each essay

Academic Vocabulary A dimension score computed on the basis of several related, normalized

Score micro-features (e.g., academic word list ratio, academic words,
nominalizations, abstract nouns, topical adjectives, etc.); Scaled from 0 to
100

Argumentative Language A dimension score computed on the basis of several micro-features related

Score to argumentative style (e.g., use of discourse connectives including causal

connectives and adversative/concessive connectives, negations, etc.);
Scaled from 0 to 100

Descriptive statistics of these features in students’ pre- and post-feedback essays were computed and
compared for the EL (EL1, EL2, and EL3) and non-EL groups. We ran an intra-class correlation (ICC) to
examine if the class (i.e., teacher) had a main effect on the variation in feedback provided by teachers across
different classes. The ICC coefficient was .36, indicating that there was little class effect on the amount of
feedback provided. We also examined the ICC to determine if the class had the main effects on the variation
in the degree students increased their writing scores (the difference between post-and pre-feedback essays
scores). The ICC coefficient was .18, suggesting no main effect of class on students’ score increases. Based
on this insignificant nested effect, we focused our main analysis on the student groups (e.g., EL1, EL2, etc.)
regardless of their class. We employed a repeated-measures ANOVA across the student groups, using the
holistic scores and NLP variables across two time periods: pre- and post-feedback essays. We also
computed the effect size using partial eta squared to determine which dimensions showed significant
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improvement in students’ revised essays.

Concerning the fourth research question on students’ perception of feedback they received from Criterion
and teachers, we ran descriptive statistics of the survey responses and summarized the major patterns.

Results

Types of Feedback

As mentioned earlier, we examined the three areas of Criterion feedback: Grammar, Usage, and Mechanics.
Table 4 displays the proportions of the three areas of Criterion feedback that each student group received
and the average amount of feedback per student across the student groups along with standard deviations.
In terms of the proportion of the types of feedback students received, when comparing the three EL groups,
about half of the feedback students received from Criterion pertained to Mechanics, and the remaining half
of the feedback was distributed between Grammar and Usage. This pattern was also observed in the non-
EL group, as shown in Table 4. As for the average amount of feedback per student, it is worth noting that
the non-EL students received considerably less feedback compared to the EL students.

Table 4

Criterion Feedback Across Student Groups

EL1 EL2 EL3 Non-EL
(n=31) (n=52) (n=23) (n=24)
Frequency and proportion of feedback
Total instances of 314 (100.0%) 748 (100.0%) 486 (100.0%) 144 (100.0%)
feedback
Grammar 88 (28.0%) 231 (30.9%) 128 (26.3%) 37 (25.7%)
Usage 65 (20.7%) 168 (22.5%) 141 (29.0%) 41 (28.5%)
Mechanics 161 (51.3%) 349 (46.7%) 217 (44.7%) 66 (45.8%)
Average amount (SD) feedback per student
All feedback 10.1 (9.1) 14.4 (7.9) 21.1 (9.7) 6.0 (4.1)
Grammar 2.8(2.4) 4.4 (3.9 5.6 (2.9) 1.5 (1.3)
Usage 2.1(2.1) 3.2(2.95) 6.1 (4.2) 1.7 (1.7)
Mechanics 5.2(6.8) 6.7 (4.8) 9.4(7.3) 2.8(3.0)

Regarding teachers’ feedback on students’ writing, a total number of 295, 652, 259, and 34 instances of
feedback were provided to the EL1, EL2, EL3, and non-EL groups, respectively. Table 5 presents the
proportions of the eight areas of teacher feedback that students received and the average number of feedback
instances per student across the student groups. Generally, the proportion of the eight areas of teacher
feedback was similar across the three EL groups. However, compared to the EL2 and EL3 groups, the EL1
group received less Grammar feedback (39% for EL1, 48% and 47% for EL2 and EL3, respectively); but
more Structure-related feedback (5% for EL1, 2% for EL2 and EL3, respectively) which pertained to the
overall organization of the essay; and more Sentence Frame feedback (11% for EL1, 7% and 5% for EL2
and EL3, respectively) which was a more direct form of feedback. Compared to the three EL groups, the
non-EL students received substantively less feedback from their teachers (i.e., an average of 1.4 per student
compared to 10—12 per student among the EL groups). Of those instances, they received relatively less
feedback on Grammar but more on Content and Mechanics.
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Table 5

Teacher Feedback Across Student Groups

EL1 EL2 EL3 Non-EL
(n=31) (n=52) (n=23) (n=24)

Frequency and proportion of feedback

Total feedback 295 (100.0%) 652 (100.0%) 259 (100.0%) 34 (100.0%)
Grammar 116 (39.3%) 317 (48.6%) 122 (47.1%) 8 (23.5%)
Lexical 34 (11.5%) 78 (12.0%) 22 (8.5%) 4 (11.8%)
Mechanics 41 (13.9%) 78 (12.0%) 39 (15.1%) 8 (23.5%)
Sentence Frame 31 (10.5%) 46 (7.1%) 12 (4.6%) 1 (2.9%)
Content 39 (13.2%) 84 (12.9%) 38 (14.7%) 9 (26.5%)
Structure 16 (5.4%) 12 (1.8%) 5(1.9%) 1 (2.9%)
Discourse 15 (5.1%) 31 (4.8%) 15 (5.8%) 2 (5.9%)
Style 3 (1.0%) 6 (0.9%) 6 (2.3%) 1 (2.9%)

Average amount (SD) of feedback per student

All feedback 9.5(6.7) 12.9 (10.5) 11.3(11.7) 1.4 (2.2)
Grammar 4.0 (4.0) 8.6 (6.3) 7.2 (8.1) 0.9 (1.5)
Lexical 1.2(1.9) 2.6 (2.8) 1.3 (1.8) 0.4 (0.5)
Mechanics 1.4 (1.2) 1.7 (1.1) 23 (1.1) 0.9 (0.8)
Sentence Frame 1.1 (1.7) 0.6 (1.2) 0.7 (0.9) 0.1 (0.3)
Content 1.3(1.1) 1.1 (1.0) 2.2(1.3) 1.0 (1.0)
Structure 0.6 (0.9) 0.4 (0.7) 0.3 (0.7) 0.1(0.3)
Discourse 0.5 (1.1) 0.8 (1.3) 0.9 (0.9) 0.2 (0.7)
Style 0.1(0.4) 0.2 (0.4) 0.4 (1.0) 0.1(0.3)

In sum, the non-EL students received noticeably less feedback from both Criterion and their teacher.
However, when the proportion of the different areas of feedback was examined, the proportions of the three
areas of Criterion feedback students received were similar across the three EL groups and the non-EL group.
Regarding the teacher feedback, the EL groups demonstrated some slight variability in that the EL3 group
received more feedback on content development compared to the EL1 and EL2 groups. In general, there
was a noticeable difference between the EL group as a whole and the non-EL group, with the EL group
receiving a considerable proportion of grammar-related feedback compared to other areas, while the non-
EL group received a greater proportion of content- and mechanics-related feedback.

Students’ Use of the Feedback

To examine the extent to which students used the feedback provided by Criterion and teachers, the ratings
on students’ revision for each feedback area were compared across the student groups. Figure 3 exhibits
the proportions of the three revision ratings (no, partial, or full revision) across Criterion feedback areas
for different student groups. The vast majority of the EL students made a full or partial attempt to address
the Criterion feedback they received. Some variability in making a full or partial revision was also observed
across the feedback areas by different EL groups. The EL1 group addressed a greater proportion of grammar
feedback compared to feedback on usage or mechanics. The EL groups’ revision attempts on usage-related
feedback increased as the writing proficiency level increased. The EL3 group made a similar proportion of
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revision attempts across all three areas, in contrast to the EL1 and EL2 groups. The non-EL group
demonstrated a larger proportion of fully addressing the Criterion feedback compared to other groups.

Figure 3

Comparison of how well Students Addressed the Feedback Given by Criterion

EL1 EL2
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i a6% 45% 43%
29% 44%
60% 36% 34% 41%
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With respect to addressing the teachers’ feedback, Figure 4 displays the proportions of the three revision
ratings (no, partial, and full revision) across the eight feedback areas by each student group. Similar to
addressing the feedback from Crifterion, the majority of the students made either a partial or a full attempt
to address their teachers’ feedback on specific areas. There were, however, some areas of teacher feedback
for which a comparatively large percentage of students were not able to make a revision. For the ELs with
the lowest writing proficiency level (EL1), 50% of the students were not able to incorporate the feedback
related to Style, while only 17% of the EL2 group and none of the EL3 group students had difficulty
addressing Style-related feedback. On the other hand, 50% of the EL2 group and 67% of the EL3 group
students seemed to have difficulty in addressing Structure-related feedback. The non-EL group of students
also demonstrated a mixed level of revision across the teacher feedback areas, but it should be noted that
this group received relatively less feedback (34 instances in total across 24 students’ essays, as reported in
the previous section).

The regression analysis results demonstrated that students’ initial writing proficiency significantly
predicted how well students addressed the feedback in general (three areas of Criterion feedback and the
eight areas of feedback given by the teachers altogether), = .20, #127) = 2.29, p <.05.
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Figure 4

Comparison of how well Students Addressed the Feedback Given by the Teachers
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Comparison Between Pre- and Post-Feedback Essays

In comparing students’ pre- and post-feedback essays, we analyzed the holistic scores of essays and changes
in length, syntactic accuracy, lexis, and argumentative aspects of the essays. The correlation observed
between students’ pre- and post-feedback essay holistic scores was high and significant (» = .82).

Figure 5 displays the average, holistic scores of pre- and post-feedback essays by different student groups.
In general, students’ post-feedback essay scores increased compared to the pre-feedback essay scores. This
increase was statistically significant with a large effect size, F(1, 126) = 47.377, p < .001, 5,° = 0.273. The
interaction between the scores and the initial writing proficiency level (pre-feedback score) was also
significant (F(3, 126) = 17.689, p < .001, 5,° = .296). This suggests that, across the student groups, the
magnitude of the score increase in the post-feedback essays was larger in the lower proficiency levels,
compared to the higher proficiency levels.

In terms of essay length, on average, students in all groups produced longer essays after feedback, compared
to their pre-feedback essays (see Figure 6). This length difference between the pre- and post-feedback
essays was statistically significant, F(1, 126) = 15.256, p < .001, #,° = 0.108. Considering teachers’
feedback on content (e.g., the completeness of the claim and evidence including “state your claim” and
“give more supporting details”) and the structure of an argumentative essay (e.g., “add a conclusion
paragraph”), the length of the post-feedback essays was expected to be longer than that of the pre-feedback
essays.
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Figure 5

Holistic Score Comparison Across Student Groups
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Syntactic accuracy was also compared between pre- and post-feedback essays (see Table 3 for the
description of the Syntactic Accuracy variable). Figure 7 presents the normalized syntactic error measures
in the pre- and post-feedback essays, on average, by different student groups. The post-feedback essays
tended to include fewer syntactic errors than the pre-feedback essays in all student groups. This difference

was also statistically significant, F(1, 126) = 26.011, p <.001, 5,° = 0.171.

With regard to the Academic Vocabulary Score variable, Figure 8 shows the average score in pre- and post-
feedback essays of each student group. All groups but the EL1 demonstrated a slight increase of Academic
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Vocabulary Score in post-feedback essays. However, this increase was not statistically significant, F(1, 126)
=1.272, p=.262, n°=0.01.

Figure 7

Average, Normalized Syntactic Errors in Pre- and Post-feedback Essays by Student Groups
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Figure 8

Average Academic Vocabulary Score in Pre- and Post-feedback Essays by Student Groups
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Lastly, the Argumentative Language Scores were compared between pre- and post-feedback essays (see
Figure 9). Although the EL1 group demonstrated a relatively large score increase, on average, other groups
had little difference in Argumentative Language Scores in post-feedback essays. The difference was
statistically insignificant, F(1, 126) = 0.578, p = .449, 1,?=0.05.
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Figure 9

Average Argumentative Language Use Score in Pre- and Post-feedback Essays by Student Groups
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EL Students’ Perception of the Usefulness of Feedback

Students were asked to rate the usefulness of the feedback they received from Criterion and their teachers
on a scale from 1 to 5 (1 being strongly disagree to 5 being strongly agree). The categories of teacher
feedback were simplified in the survey for students to easily understand and provide their ratings. In
addition, students were asked to rate how much they would like to use Criterion for their future writing and
how they perceived the helpfulness of their teacher’s feedback compared to feedback from Criterion (all
on a scale of 1 to 5). Table 6 presents the results of student ratings across the three EL groups.

In terms of students’ rating on the helpfulness of Criterion feedback, the mean ranged from 3.71 to 4.06
across the three areas of feedback, suggesting that students generally felt the feedback to be helpful.
Students were also generally positive about using Criterion in the future for their writing. They rated the
helpfulness of teacher feedback positively as well (the mean ranging from 3.94 to 4.44). Overall, they
tended to rate the helpfulness of teachers’ feedback more highly than feedback from Criterion. These results
were similar across all three EL groups. We also analyzed students’ ratings by class to examine whether
the ratings depended on individual teachers who provided the feedback. However, the patterns remain the
same across classes.
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Table 6

Rating of EL Students’ Perception of Feedback

]él;oup Mean (SD) freque;lcy in p;rcentag4e 5
ELI  382(0.61) 0% 0%  29% 61% 11%
EL2  3.96(0.70) 0% 2%  20% 59%  20%
EL3  406(0.77) 0% 0%  25% 44%  31%
e ELI  400(120) 7% 3%  17% 28%  45%
Eggl"“ feedbackonUsagewas  pys  404099) 0% 7%  26% 24%  43%
BLS 371099 0% 1% 29% 3% 4%
ELI  359(0.89) 4% 11% 11% 70% 4%
EL2  398(0.84) 2% 2%  16% 56%  24%
EL3  406(0.77) 0% 0%  25% 44%  31%
| o ELI  3.79(096) 7% 0%  14%  64%  14%
iv ﬁﬁﬁ?iﬁﬁ;"f;ﬁf“wn"“ formy pro 386085 2% 0%  30% 45%  23%
EL3  376(097) 0% 6%  41%  24% 2%
_____________________________________________ ELI 444075 0% 0%  15% 26%  59%
EL2  416(095 0% 7%  18% 29%  47%
EL3  400(0.85) 0% 7%  13% 3% 27%
_____________________________________________ ELI  439(0.54) 0% 4% 4%  43%  50%
EL2  425(092) 0% 5%  18% 25%  52%
EL3 394085 0% 0%  38% 31% 31%
_____________________________________________ ELI  432(1.02) 0% 11% 7%  21%  61%
EL2  427(090) 0% 2%  23% 20%  55%
EL3  406(0.83) 0% 0%  29%  35%  35%
_____________________________________________ ELI  452(0.64) 0% 0% 7%  33% 59%
EL2  423(1.01) 2% 0%  27% 14%  57%

EL3 4.29 (0.77) 0% 0% 18%  35% 47%

Note. 1 = strongly disagree, 2 = disagree, 3 = neutral, 4 = agree, 5 = strongly agree

Statement to Rate

Criterion feedback on Grammar was
helpful.

Criterion feedback on Mechanics was
helpful.

The teacher’s feedback on
Organization was helpful.

The teacher’s feedback on Content
was helpful.

The teacher’s feedback on Language
was helpful.

The teacher’s feedback was more
helpful than the Criterion feedback.

Discussion

In this study, we explored one way to support middle-school EL students’ academic writing development
—the provision of feedback on student writing. We first examined the types of feedback that EL students
at different writing proficiency levels (indicated by the writing scores) received from an AWE tool and
teachers in comparison to non-EL students. The automated tool, Criterion, uses pre-determined categories
of feedback, so one issue of interest was the relative contribution of different categories to the feedback
provided to each EL group. The proportion of feedback on Grammar, Usage, and Mechanics was relatively
consistent across all groups of students, yet the average number of instances of Criterion feedback per
student was far higher for the EL group compared to the non-EL groups. Since the non-EL group of this
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study included an honors class, it is likely that these students did not make many errors in these areas. In
our data, the accuracy of Criterion feedback in the three areas was either completely or partially accurate,
suggesting that the Criferion feedback guided students on areas to revise. Seemingly, Criterion has a good
potential to point out the specific areas for EL students to attend to for revision.

Regarding teachers’ feedback, both our deductive and inductive process of classifying the types of feedback
resulted in eight main categories. Most of the teacher feedback provided to the EL groups was concerned
with grammar and mechanics, with a limited amount of feedback addressing content development. This
result signifies the potential, complementary role of an automated tool in providing feedback on EL students
writing. That is, an automated writing tool can be instrumental in alleviating some of the teacher’s need to
comment on grammatical forms and mechanics in the first draft of students’ writing. In doing so, teachers
could focus more on providing feedback on content development and structure for argumentative writing.

)

From our coding scheme, one notable category was the Sentence Frame, as teachers frequently offered
various sentence frames. In fact, sentence frames are considered an effective scaffolding strategy for
language learners (Block, 2020). In this study, we observed this particular strategy was used more often for
EL groups with less writing proficiency.

Secondly, we examined students’ use of feedback and compared students’ pre- and post-feedback writing.
Students across all groups demonstrated their efforts to address both Criterion and teacher feedback. Our
rating indicated that students were generally able to address more concrete and specific feedback such as
feedback related to Grammar and Mechanics, as opposed to mixed-level feedback in areas like Usage (i.e.,
style), which contained both general and specific feedback types. It was evident that students put more
effort into addressing teacher feedback than Criterion feedback, as teachers’ feedback on grammar, lexis,
and mechanics tended to include corrective feedback or alternative suggestions. Contrastively, Criterion
feedback was limited to highlighting the areas for potential revision without corrective suggestions. This
finding is consistent with previous studies about students’ uptake of concrete and actionable feedback
(Bitchener & Storch, 2016; Ranalli, 2018).

EL students’ proficiency level seemed to be a contributing factor in addressing the different areas of
feedback. For example, among the groups with higher proficiency levels, there were more students who
attempted to address usage-related feedback. This finding implies that teachers will need to provide more
guidance and explanation on English language styles and registers (e.g., formal and informal linguistic
usage) to EL students at the beginning level.

As students were highly engaged in addressing both Criterion and teacher feedback, it was unsurprising to
find the improved quality of students’ post-feedback essays. The increased holistic scores and length of the
essays indicate that students developed more content (e.g., claims, details, conclusions) in their revised
essays. In particular, the EL1 group appeared to benefit from the feedback the most, as evidenced by the
large increase in the scores and length compared to other groups. Because the EL3 and non-EL groups
already achieved high holistic scores in the first draft, the increase in the score and length in their revised
essays was relatively small (i.e., there was a ceiling effect). It was also worth noting that all groups of
students benefitted from feedback in terms of the syntactic accuracy of their writing. As discussed above,
concrete and corrective feedback in the grammatical area helped all students regardless of their proficiency
level. However, the increase in academic vocabulary and argumentative language features was not detected
in students’ revised essays, which may have to do with the lack of feedback in these areas.

In summary, we found that the sample of middle-school EL students in this study was highly engaged in
responding to both Criterion and teacher feedback. As indicated in the survey results, the EL students also
had positive attitudes about receiving feedback. Coupled with various types of feedback, students’ high
engagement and positive attitudes may have contributed to the improvement of students’ revised essays.

This study presents certain limitations that highlight areas for future research. Firstly, the sample size was
small, and the types and styles of feedback were dependent upon the individual practices of the participating
teachers. Thus, the generalizability of the study findings is limited. Secondly, our coding and analysis of
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the feedback types prioritized Criterion’s macro-areas (i.e., Grammar, Usage, Mechanics) over its micro-
areas (subareas). Given the small sample size and the relatively short length of essays, micro-areas did not
provide enough cases per subarea for a detailed examination. This constraint limited our ability to employ
alternative methods for categorizing feedback types such as explicit versus implicit (or general versus
specific). For example, Grammar feedback can be either explicit (specific) or implicit (general). Our coding
scheme for teachers’ feedback was designed to align as closely as possible with the Criterion feedback
categories for comparison between the feedback provided by Criterion and the teachers. This alignment
posed the same issue of applying a different feedback categorization for teachers’ feedback. Within the
Grammar category, teachers’ feedback, such as ‘Run-on’ and ‘has, not have’, indicated both implicit and
explicit feedback types, respectively. Although we reported on our observation of students’ tendency to
respond to more concrete and corrective feedback, a systemic analysis differentiating feedback into explicit
and implicit types will be a valuable avenue for future research to better understand the effects of feedback
types. Similarly, our analysis of students’ revisions was conducted holistically, providing a broad sense of
how students responded to feedback. A more detailed examination of the ways EL students address
feedback will offer important insights into the specific needs of individual EL students across various
proficiency levels. Lastly, this study spanned only a few class periods including one period dedicated to
familiarizing students with Criterion. Since the primary focus of the study was on exploring the types of
feedback and students’ use of the feedback in revisions, we did not investigate the long-term impact of such
feedback on student learning. Hence, it is uncertain if students internalized the feedback to apply it to
subsequent writing assignments. Further research that delves into EL students’ understanding and use of
feedback in more depth over an extended period will be invaluable for both technology development and
pedagogical support. In addition, there is a need for more experimental studies to supply robust evidence
regarding the efficacy of automated tool feedback for EL students’ academic writing.

Despite the noted limitations, the findings still offer empirical evidence for the benefits of feedback for
young EL students’ academic writing development. Beyond the implications for future research discussed
above, the findings also have implications for practice. From a practical, technology development
perspective, automated writing evaluation and feedback is a promising tool for aiding school-age EL
children’s writing development. However, the areas of the feedback and the ways the feedback is presented
to EL students warrant further development. Particularly, in the case of U.S. K-12 education settings,
students are expected to become proficient in different genres of academic writing (i.e., argumentative,
expository, and narrative writing). The analytic tool we used in this study, 7TextEvaluator, included relevant
categories to detect genre-specific linguistic features (e.g., Argumentative Language Score category), yet
Criterion provides only general feedback in areas such as style and usage. Considering the heterogeneous
background of EL students’ together with their developing English language skills, an automated tool that
provides genre-specific feedback will be of potentially greater use for EL students.

As far as pedagogical implications are concerned, this study reinforces the importance of the teacher’s role

in providing feedback on EL students’ writing. In this study, EL students in all groups were attentive to

teacher feedback and expressed their strong preference for teacher feedback. However, teachers’ feedback
focused heavily on the accuracy of grammatical structures and little on content and structures/organization.

While this behavior was understandable, more balanced feedback to cover foundational and higher-order

writing skills will be beneficial to EL students. To that end, teachers will also need to be provided with

professional development/support opportunities because the provision of balanced feedback for EL students’
academic writing development is a special pedagogical skill to be acquired.

Conclusion

As previously mentioned, high expectations for academic writing have been imposed on K-12 students, as
manifested in the Common Core State Standards and other college- and career-ready standards. For EL
students who are still developing their English proficiency, extra support is crucial. Yet, teachers are
constantly juggling with limited resources and time in their mixed-level classes. The present study provided
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promising results for the use of an automated writing evaluation tool to play a complementary role in
providing feedback for middle-school EL students’ academic writing as extra support. Teachers may add
another useful strategy by learning how to use this kind of tool for their instruction for EL students. We
hope that the findings and implications of the study inform the improvement of future tool development
and instructional strategies for EL students.
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Appendix. Holistic Rating Rubric

Score Development and Language Use Descriptors

4 A typical response at this level is characterized by the following:
* states a position on the topic
» provides support for the position, with specific details and/or examples based on the article
» is mostly well organized and coherent
* shows appropriate lexical choices and variation
* shows adequate and varied sentence structures
* may contain minor errors but they do not interfere with meaning or clarity
* maintains an appropriate style for intended audience
3 A typical response at this level is characterized by the following:
* states a position on the topic
» provides support for the stated position, but may have difficulty doing so fully
» is generally well organized, with an occasional lapse of clarity when connecting ideas
* shows some lexical variation
» shows some variation in sentence structure
* may contain some errors that occasionally interfere with meaning

2 A typical response at this level is characterized by the following:
* states a position on the topic, but provides inadequate/incomplete support,
OR
» only vaguely implies a position on the topic, and provides inadequate/incomplete support
* connections between ideas are attempted, but are sometimes unclear or missing

» shows little lexical variation (e.g., vocabulary is simple and repetitive), or frequently uses
vocabulary incorrectly

» shows little variation in sentence structure (e.g., sentences are mostly simple and short), and
shows little control of sentence structures

*» may contain errors that frequently interfere with meaning

1 A typical response at this level is characterized by the following:
* states a position but provides incoherent or no support
OR

» does not state a position, or makes only a minimal connection to the prompt and provides
minimal or no support

» is generally unorganized and incoherent

» displays extremely limited vocabulary that is frequently used incorrectly
* uses mostly incorrect sentence structures

* displays many errors that seriously interfere with meaning

0 Only copies words from the prompt, rejects the prompt, is completely off topic, consists of
keystroke characters, is written in a foreign language, or is blank
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