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Abstract
The present study used a focus group methodology to qualitatively explore elementary writing
teachers’ attitudes and experiences using an automated writing evaluation (AWE) system called
MI Write as part of a districtwide implementation of MI Write in Grades 3-5 in 14 elementary
schools. We used activity theory as a theoretical framework to answer the following research
questions: In what ways do teachers perceive AWE to mediate their own, and their students’,
activity in the elementary writing classroom? How, and in what ways, do teachers perceive AWE
to transform the teaching and learning of writing? Using an inductive coding method, four themes
emerged that highlight the complexities of using AWE to support instruction: (1) AWE both assists
and challenges teachers; (2) AWE influences students’ writing motivation and independence in
complex ways; (3) AWE functionality may create new instructional challenges; (4) AWE
implementation and efficacy is influenced by broader aspects of the instructional activity system.
Findings have implications for informing district and school stakeholders interested in the use of
AWE to support writing outcomes advancing research on AWE, for guiding future research, and
for guiding the design of AWE systems.
Keywords: Automated writing evaluation; automated feedback; automated scoring;

teacher perceptions; writing instruction.
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Elementary Teachers’ Perceptions of Automated Feedback and Automated Scoring:
Transforming the Teaching and Learning of Writing Using Automated Writing Evaluation
1. Introduction

Despite the importance of writing in K-12 and postsecondary settings (National
Commission on Writing for America’s Families, Schools, and Colleges, 2003, 2004, 2005), most
US students lack sufficient writing skills (National Center for Education Statistics, 2012; Persky,
Daane, & Jin, 2002). In researching ways to improve writing instruction, researchers and educators
have become interested in technology-based interventions (e.g., Morphy & Graham, 2012) because
of their scalabity and the success of technology-based interventions for improving student learning
in other subject areas, such as mathematics and science (see Hillmayr, Ziernwald, Reinhold, Hofer,
& Reiss, 2020; Zhu, Liu, & Lee, 2020). Technology-based interventions are also of interest
because of their potential to address some of the ubiquitous barriers facing writing instruction,
such as the time costs of evaluating writing (Warschauer & Grimes, 2008) and the difficulty of
providing students with timely, effective feedback (Parr & Timperley, 2010).

One promising technology-based writing intervention is automated writing evaluation
(AWE). AWE is software that provides students with immediate automated feedback, typically
coupled with automated essay scoring, intended to help students revise and improve their writing
(Grimes & Warschauer, 2010; Wilson & Roscoe, 2020). AWE is intended to support the teaching
and learning of writing by reducing teachers’ grading load, enabling teachers to provide more
frequent opportunities for writing practice and greater amounts of feedback on higher-level writing
skills (Kellogg, Whiteford, & Quinlan, 2010; Wilson & Czik, 2016). Research shows that AWE
helps students improve their writing quality (Franzke, Kintsch, Caccamise, Johnson, & Dooley,

2005; Palermo & Thomson, 2018; Palermo & Wilson, 2020; Stevenson & Phakiti, 2014), their
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ability to effectively revise their writing (Knight et al., 2020; Wang et al., 2020; Wilson, 2017;
Wilson et al., 2014), their writing motivation (Grimes & Warschauer, 2010; Wilson & Czik, 2016),
their attitudes towards writing (Roscoe, Allen, Johnson, & McNamara, 2018), and their writing
self-efficacy (Wilson & Roscoe, 2020).

Nevertheless, while efficacy studies have reported favorable results, there remain concerns
regarding AWE implementation in classroom settings, such as AWE will come replace the teacher
as a feedback agent and that students who use AWE will produce formulaic writing that
emphasizes length and complexity over quality (Conference on College Composition and
Communication, 2014; Ericsson & Haswell, 2006; Herrington & Moran, 2001; National Council
of Teachers of English, 2013; Perelman, 2014). Unfortunately, it is difficult to affirm or alleviate
such concerns because the majority of AWE research focuses on: (a) documenting the reliability
of the underlying scoring algorithms rather than documenting ways that AWE may support
instruction (e.g., Shermis, 2014; Shermis & Burstein, 2013); (b) testing the effects of AWE as a
stand-alone technology rather than testing the use of AWE when integrated with teacher instruction
(c.f., Palermo & Thomson, 2018); (c) evaluating AWE with students in secondary and post-
secondary setting (e.g., Koltovskaia, 2020; Link, Mehrzad, & Rahimi, 2020; and see Stevenson &
Phakiti, 2014), as well as in English as a Foreign Language or English as a Second Language
contexts (Koltovskaia, 2020; Li et al., 2019; Link et al., 2020; Ranalli, Link, & Chukharev-
Hudilainen, 2017); and (d) evaluating efficacy with relatively little attention paid to documenting
teachers’ perceptions of AWE (c.f., Palermo & Wilson, 2020; Wilson et al., 2021).

It is important to investigate teacher perceptions because they have been shown to influence
whether an educational technology system, such as AWE, is utilized well, or at all, for classroom

instruction (Backfisch et al., 2021; Ertmer, 1999; Tondeur, van Braak, Ertmer, & Ottenbreit-
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Leftwich, 2017). Indeed, teacher perceptions of the usefulness of educational technology comprise
an important dimension when measuring teachers’ technological-pedagogical content knowledge
(Saubern, Urbach, Koehler, & Phillips, 2020). Thus, teacher perceptions of AWE present an
important source of evidence—evidence of social validity (Lyst, Gabriel, O’Shaughnessy, Meyers,
& Meyers, 2005)—when evaluating the efficacy of AWE.

To our knowledge, prior research on teachers’ perceptions of AWE has exclusively focused
on secondary teachers; no prior studies have examined elementary teachers’ perceptions of AWE.
Secondary teachers generally perceive AWE to assist with reducing grading, increasing student
motivation, and simplifying classroom management during writing instruction (Klobucar et al.
2013; Palermo & Thomson, 2018; Roscoe & McNamara, 2013; Stevenson, 2016; Warschauer &
Grimes, 2008). Secondary teachers have criticized the accuracy and validity of automated scoring
and the ability of AWE to make teaching writing more enjoyable (Grimes & Warschauer, 2010).
However, it is unclear whether findings generalize to elementary teachers. Thus, the present study
explored elementary teachers’ perceptions of an AWE system called MI Write for supporting
writing instruction in Grades 3-5. We were specifically interested in ways that AWE might mediate
the activity of teachers and students in the elementary writing classroom, and ways that AWE
might transform the teaching and learning of writing.

1.1 MI Write: Automated Writing Evaluation Based on Natural Language Processing

MI Write (www.miwrite.net) is a web-based AWE system developed and marketed by
Measurement Incorporated. MI Write is an interactive learning environment that facilitates a
number of pedagogically-supported interactions among system, student, teacher, and peers (see
Graham, Hebert, & Harris, 2015; Graham, McKeown, Kiuhara, & Harris, 2012). Prior to 2019,

MI Write was named PEG Writing. Though the present study was conducted prior to 2019, to
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facilitate readers identifying the relevant, existing AWE system, we continue to refer to the AWE
system as MI Write.

In MI Write, system-student interactions center on students submitting their writing to Ml
Write for immediate evaluation and feedback. Each time a student submits a new revision, Ml
Write provides a new round of evaluation and feedback. MI Write’s automated feedback system
is undergirded by its automated essay scoring (AES) system known as Project Essay Grade (PEG;
Page, 2003), a system developed using natural language processing techniques and machine
learning algorithms (i.e., support vector regression).

MI Write uses PEG to evaluate the quality of students’ writing across six dimensions, or
“Traits,” of writing quality—the Six Trait scoring model is a widely-adopted analytic scoring
system intended to link assessment and instruction (Coe, Hanita, Nishioka, & Smiley, 2011). Ml
Write provides students with an AES score (range = 1-5) for each of the following traits:
development of ideas, organization, style, word choice, sentence fluency, and conventions. In
addition, students receive an overall score to characterize their writing performance holistically;
the overall score (range = 6-30) is formed as the sum of the six trait scores. M1l Write provides
students with trait-specific automated feedback to help students evaluate their writing (i.e., meta-
cognitive prompts, such as “Does your writing have a clear conclusion?”) as well as suggestions
for improvement (e.g., “Many of your sentences are very simple and begin in the same way. Add
introductions or descriptive phrases to add more information and create more interesting
sentences.”). M1 Write also provides students with in-line feedback regarding potential spelling
and grammar errors, as well as links to M1 Write’s interactive skill-building lessons.

In M1 Write, system-teacher interactions begin with teachers assigning writing activities.

MI Write’s automated scoring and feedback system is designed to be prompt-independent. This
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means that teachers have the option of assigning pre-packaged writing prompts and teacher-
created, curriculum-specific writing prompts. With any writing assignment teachers can require
students to use one of MI Write’s electronic graphic organizers. Teachers may also adjust a host
of advanced options such as specifying the amount of time students have to complete the task or
the maximum allowable number of drafts or require peer review based on groups that the teacher
designates randomly or deliberately. Teachers also interact with MI Write by reviewing its
automated scores and feedback for students’ writing. Teachers view students’ score reports and
may provide supplemental feedback through in-line or summary comments. Because MI Write is
a prompt-independent scoring system, it does not evaluate prompts for accuracy of content, only
writing quality, making it important for teachers to also view and provide feedback on student
writing. Finally, teachers may utilize MI Write’s suite of reporting functions to monitor classroom
or individual performance, and consequently adjust their instruction.

Student-teacher interactions within M1 Write are enabled by its instant messaging function.
Students can leave a comment for their teacher to request help, ask a clarifying question, or engage
in other relevant dialogue. Teachers can either respond to or initiate these dialogues. In addition,
teachers and students interact through the supplemental feedback that teachers provide.

Student-peer interactions within M1 Write consist of peer review. MI Write facilitates
either identifiable or anonymous peer review, which is decided by the teacher on a prompt-to-
prompt basis. At the time this study was conducted, MI Write’s peer review utilized the “Two
Stars and A Wish” format (Webb & Jones, 2009), in which peers identify two things the author
did well and one thing the author could improve. The peer review functionality has since been
updated.

2. Theoretical Framework
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The present study adopted activity theory (Engestrom, 1987, 2000; and see Zheng, Kim,
Lai, & Hwang, 2020 for a recent application of activity theory with educational technology) as a
lens for understanding how the adoption of AWE may influence teachers (teaching) and students
(learning). An extension of Vygotsky’s (1978) notions of socially-mediated learning via the zone
of proximal development, activity theory considers learning, and mental and psychological
development, to result from tool-mediated activity in pursuit of a goal (Engestrom, 1987; Jonassen,
2000; Russell, 1995). Tools, therefore, are a central focus within activity theory. Tools are
historically- and culturally-situated (Russell, 1995), and include cultural tools (language, signs,
symbols) as well as physical/technological tools (e.g., pencil and paper, word processor, AWE).
Tools are considered mediators because they are used by a subject to interact with and alter the
environment to achieve an objective. Activity theory posits that collective goal-oriented activity is
organized in an activity system, which has the following interacting components (Engestrém, 2000;
Jonassen, 2000):
e subject(s)—the individual(s) engaged in goal-directed activity;
e o0bjective—the goal towards which a subject’s activity is aimed; an objective typically
entails the production of artifacts, be they physical, mental, or symbolic (Jonassen, 2000);
e mediating tools—the means by which subjects interact with and alter their environment to
achieve their goal; mediating tools shape the way that people act and think (Jonassen,
2000);
e rules—the system of stated or normative regulations that shape activity within a system
(Jonassen, 2000);
e community—the individuals who participate in, guide the activity of, or benefit from and

consume the artifacts produced by an activity system (Jonassen, 2000; Whipp et al., 2005);
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e division of labor—the way in which activity is divided among different subjects within the

activity system (Jonassen, 2000).

When viewed through the lens of activity theory, writing instruction may be viewed as an
activity system. The subject, a teacher, may be assumed to hold the objective of helping students
learn to write proficiently—we recognize that no single objective characterizes the intentional
activity of all teachers within this activity system, and that individual teachers may have multiple
objectives (e.g., to have students learn content, to have students pass a state test, to have students
behave appropriately etc.), but for sake of illustration we assume the aforementioned objective is
broadly applicable to any elementary teacher engaged in writing instruction. To achieve his or her
objective, the teacher will engage in activity, and this activity involves the use of certain tools,
such as language, curricula, pedagogical techniques (Graham et al., 2012), as well as educational
technology tools, such as word processors (Little, Clark, Tani, & Connor, 2018), intelligent
tutoring systems (McNamara, Crossley, & Roscoe, 2013) or AWE systems (Graham et al., 2015;
Lee, 2017). These tools mediate (i.e., transform) the teacher’s activity (i.e., instruction), as well as
the student’s activity (i.e., learning). Thus, from the perspective of activity theory, a teacher’s
choice of tools may have profound effects on instruction and learning.

Although the heart of the writing-instruction activity system is a teacher who utilizes tools
to mediate his or her activity in pursuit of the objective of improving students’ writing proficiency,
other elements of the activity system influence a teacher’s activity. First, a teacher must act
according to certain rules. In the case of writing instruction, one critical set of rules is that which
governs the amount of time devoted to writing instruction and what curriculum teachers should
use. Rules also relate to the influence of accountability assessments on curriculum and instruction,

leading teachers to emphasize or de-emphasize aspects of the curriculum (i.e., washback; Au,
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2007). In addition, rules governing the conventional instantiation of different genres in written
form (see Bhatia, 2002) influence how those genres are taught and assessed in school. These rules
are outside of teachers’ control, but influence teachers’ instructional activity.

In addition, a teacher acts in accord with the beliefs and values, and available knowledge,
of the community(ies) with which he or she identifies. For example, there are different beliefs
about how students best learn to write and those beliefs manifest in different pedagogical methods,
such as the process writing approach (Graham & Sandmel, 2011) or strategy instruction (Graham
et al., 2012). Further, writing communities influence beliefs and establish, formally or informally,
rules regarding what “counts” as high-quality writing within that community (Graham, 2018),
thereby influencing assessment standards and feedback given to students to help them meet those
standards. The values and beliefs of the communities with which a teacher identifies will arguably
influence which educational technology tools a teacher employs in the classroom (Ertmer, 1999;
Roscoe, Cooke, Branaghan, & Craig, 2018; Tondeur et al., 2017), and how those tools are used to
in the classroom (Backfisch et al., 2021).

Finally, a teacher’s activity is influenced by the broader division of labor within the activity
system. In the case of writing instruction in elementary school, divisions of labor may be created
externally such as when schools departmentalize writing instruction. Divisions of labor may also
be created internally: a teacher may gravitate to certain tools, such as AWE, if the tools support a
teacher’s desired division of labor, such as the division between teaching and grading.

3. Purpose of the Present Study and Research Questions

Given the increasing prevalence of AWE in elementary schools, as well as the dearth of

research on AWE implementation and teacher perceptions of AWE at the elementary level, the

present study utilized focus group methodology to qualitatively explore teachers’ perceptions of
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AWE as a tool to support writing instruction. Specifically, we adopted activity theory as a lens for
answering the following research questions:

RQ1: In what ways do teachers perceive AWE to mediate their own, and their students’,
activity in the elementary writing classroom?

RQ2: How, and in what ways, do teachers perceive AWE to transform the teaching and
learning of writing?

4. Methods
4.1 Context, Data Source, and Participants

The current study was conducted as part of a research-practice partnership between a
university and a school district in the mid-Atlantic region of the United States. The school district
adopted MI Write for Grades 3-5 in all 14 of its elementary schools beginning January 2016. The
present study reports results of focus groups conducted with teachers in Spring 2018, the Spring
of the district’s first full year of district-wide implementation of M1 Write.

The school district serves approximately 17,500 students, 42% of whom are White, 27%
Hispanic or Latino, 21% Black, 6% Asian, approximately 4% Multi-Racial, and <.05% American
Indian or Native Hawaiian. Low-income students constitute 28% of the student body. English
learners and students with disabilities comprise 15% and 16% of the student body, respectively.
The percent of students demonstrating proficiency in English language arts as measured by the
Smarter Balanced ELA test was 46% in Grade 3, 51% in Grade 4, and 56% in Grade 5.

Focus groups were conducted at seven elementary schools that represented a diversity of
locale (urban, suburban, town), socio-economic status (Title 1 versus non-Title 1), and student
demographics. Within each school, focus groups were conducted with grade level teams with two

exceptions due to scheduling conflicts. In those cases, focus groups were conducted with all ELA



ELEMENTARY TEACHERS’ PERCEPTIONS OF AWE 12

teachers in Grades 3-5. In all, 17 focus groups were conducted with a total of 90 teachers who
served approximately 3,000 students. Focus group participants were mainly White women who
taught in the district for 3+ years. Names and other demographic characteristics were not collected
to preserve anonymity.
4.2 Measures

Focus groups were conducted using a semi-structured protocol developed in collaboration
with the school district (see Appendix). Questions probed the following areas: (a) the frequency
and manner that teachers used MI Write that year, (b) the procedures and routines teachers
developed for integrating MI Write into instruction, (c) the barriers teachers and students faced
while using MI Write, (d) perceived benefits of MI Write for students and teachers, () limitations
of MI Write, and (e) supports that teachers would find helpful for using MI Write effectively. All
focus groups (n = 17) were audio recorded and then transcribed verbatim into Word documents.
The 17 anonymized transcripts were the basis of qualitative analysis reported in the present study.
4.3 Qualitative Data Analysis

Qualitative data analysis followed a general inductive approach (Thomas, 2006). First, four
members of the research team independently read and reread focus group transcripts to generate
an initial impression of the data. Impressions were shared at research team meetings to develop a
mutual understanding and create initial categories and themes for coding. This first stage relied on
open coding. Second, the research team repeated this process multiple times over the course of
several weeks, each time with a new sample of transcripts; existing categories and themes were
revised and refined. Links between existing categories and themes were identified and categories
consolidated. This stage of analysis relied on both open and axial coding. Upon completing this

stage of analysis, four themes emerged. Third, the trustworthiness of the thematic coding was
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assessed in two ways: (a) through weekly discussions and debriefings to ensure consensus and
consistency of interpretation, and (b) formal inter-coder reliability checks. We conducted seven
rounds of reliability checks with each round involving five quotations that were independently
coded by three researchers. Average reliability, as measured by percent exact agreement between
the three raters, was very high (M = 95.28%, SD = 6.21%, range = 87-100%). Finally, having
ensured the coding system was reliable, we independently reviewed the transcripts to select
illustrative quotations to convey the essence of the four themes.
5. Results

Each of the four themes that emerged from the qualitative analysis is discussed in turn.
5.1 Theme 1: AWE Both Assists and Challenges Teachers

5.1.1 Assistance. Teachers spoke positively of the benefits of MI Write as a tool for helping
achieve their pedagogical objectives. “MI Write is a good partner with the classroom teacher,” said
one teacher. Teachers primarily credited this benefit to MI Write’s ability to increase the amount
and immediacy of feedback. Teachers viewed MI Write’s feedback as a helpful source of
suggestions for students, other than what the teacher could provide, an “additive to teacher
instruction,” as described by one teacher. Common praise was, “MI Write can cover many more
aspects and give feedback...quicker than I could do for all my students.” These comments
underscore teachers’ perceptions of how MI Write positively mediated divisions of labor within
their instructional activity system.

Moreover, teachers concurred that a unique advantage of MI Write as a tool to support
writing instruction was that it “teaches them that you’re not done the first time you write
something. It’s okay to have to go back." Teachers agreed that MI Write helped them teach

students that writing is a process and revising is important. In this way, MI Write served to
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reinforce community beliefs (i.e., that writing is a process) and rules that teachers sought to enforce
(i.e., repeatedly revise and improve your writing).

In addition, teachers perceived MI Write to be a helpful tool for transforming their own
understanding and beliefs about students’ needs. Many teachers expressed that prior to using Ml
Write, they struggled to diagnose and prioritize students’ needs; as one teacher put it, she
wondered, “Where am I going to start?” In contrast, teachers praised M1 Write for helping identify
a starting place when conferencing with individual students. One teacher summarized the benefit
this way: “It helped me know where they were and what they can do.” In turn this feature assisted
teachers with prioritizing feedback on specific skills:

When they come and they say, “Oh, look at my scores!” I'm like, “Well, look at this. You

could do better at that; now go back and add some more sentences, or strengthen, or make

your sentences longer or put more adjectives in it.”

Teachers appeared to perceive MI Write as authoritative with respect to its ability to
reinforce assessment norms and rules, and thus its scoring and feedback facilitated teachers’ own
analysis and assessment activity. In turn, this further aided teachers in achieving a desirable
division of labor. One teacher said, “The immediate feedback is so important cause it’s impossible
to grade like 20 essays and then give them back within a week.” Another teacher said, “I told them
I’m not checking spelling and grammar, because you can do that on MI Write...I am conferencing
with you because ‘Do you have facts? Do you have details? Do you have transitions?...Is it well
organized? Is it flowing?’” A third teacher said, “[MI Write] gets all the little things out of the way
like the spelling errors and little things. Like ‘Ok this is the little stuff and now we can focus on
the bigger stuff.””” Overall, Ml Write was seen as decreasing teachers grading time—“When they

do conference with us, we don’t spend an hour trying to fix all their mistakes”—and this enabled

teachers to prioritize their feedback on students’ instructional needs.



ELEMENTARY TEACHERS’ PERCEPTIONS OF AWE 15

Finally, teachers perceived MI Write’s automated feedback and scoring as assisting
teachers with communicating with other community members, such as parents. Several teachers
expressed that “the reports were very helpful for conferences with parents.” One teacher used Ml
Write’s data during a parent-teacher conference as evidence of a student’ level of effort:

| sat down with a parent. “Look, they had a week to do this. They made one revision and

resubmitted and they were done....They could have had as many revisions as they needed.”

So it was nice for showing to parents and holding the kids accountable.

Teachers appreciated that MI Write helped present objective evidence of student effort and
performance to parents. In this way, MI Write’s mediated teachers’ activity with respect one of the
communities that influenced their activity system.

5.1.2 Challenges. Teachers simultaneously perceived MI Write’s automated feedback as
creating new instructional challenges. First, Ml Write’s feedback was perceived as misaligned to
teachers’ instruction. One teacher stated, “I don’t feel like the things that they were checking in
MI Write aligned with what we were teaching in writing.” Another teacher shared, “We are having
trouble having that mesh with M1 Write, to get direct feedback on the actual skill we taught for the
day.” Teachers desired to use MI Write to support daily instruction, but teachers struggled to do
so given the decontextualized nature of MI Write’s automated feedback.

In addition, MI Write’s automated scoring created instructional challenges for teachers.
First, teachers shared that, since their curriculum did not use the Six Trait scoring system, they
struggled to align the scoring in MI Write with curriculum- and district-specific scoring rubrics:

Where [MI Write’s] rubric was just argumentative, then ours was a speech, which was

different. Or we are doing a science a fiction narrative, but it’s going to score it just on the

functions of a narrative speech, not a science fiction narrative.

MI Write reinforced a different set of rules than those the teachers wished to prioritize.

Teachers also voiced concerns about the accuracy of the automated scoring and its effect on



ELEMENTARY TEACHERS’ PERCEPTIONS OF AWE 16

students, again struggling with MI Write’s enforcement (and reinforcement) of a different set of
assessment rules than those that typically governed their activity system. The automated scoring
was at times perceived as too stringent: “Yeah, I kind of curve the PEG score...| always curve it
because | feel like PEG is a little harsh.” Other times the scoring was regarded as too lenient: “If I
felt like it was inflated in one area or the other, | would adjust that for myself. It would be nice if
it were more closely aligned.” For these reasons, teachers concurred that the score was strictly for
formative use and not for summative, grading purposes: “We don’t use the PEG score at all. I tell
[students] to use it as they’re revising and editing.”

Of greater concern to teachers was that students would internalize the wrong message about
writing quality (i.e., the wrong rules). The concern stemmed from teachers’ perception that MI
Write’s scores “go by the number of words.” For instance, one teacher stated: “The more they
write, even if it’s not great writing, the score goes up...or quality writing that is not as long is
scored lower.” Another teacher shared: “They are like, ‘Oooo! Look, I’m at 358 words.” But are
they good words? Are they quality words? Do they really say what you want to say?’”
Consequently, teachers were concerned that MI Write’s scores would lead students to value
quantity over quality.

Finally, teachers struggled to adapt to M1 Write’s consistent and unwavering feedback and
scoring with their own feedback and grading methods that accounted for individual differences
and progress within the curriculum. That is, Ml Write’s automated feedback and scoring does not
adjust its expectations for performance based on student ability, or timing within the instructional
cycle or school year, as a teacher would. One teacher explained the difference like this:

You’re picking and choosing what you’re focusing on with different kids. Some kids

you’re focusing on sentence structure and that’s the most important thing, you need that

first. Some kids you’re really focusing on like your voice or your sentence fluency or your
sentence structure. So it’s hard when technology scores it one specific way.
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Yet another teacher described the difference in feedback like this:

Like I know that I don’t start with making sure that your paragraph is indented at the

beginning of the year, like their narrative is just making sure that they have the key features

of a narrative. Once we get to the opinion then I’m like alright you have to indent the first
paragraph.

In contrast to the flexible, graduated, and individualized manner of teacher feedback and
grading, MI Write applied the same standard for all students and reinforced those standards (i.e.,
rules) regardless of whether teachers expected students to have mastered the skill at that point in
the year.

5.2 Theme 2: AWE Influences Students’ Writing Motivation and Independence in Complex
Ways

5.2.1 Writing Motivation. Teachers concurred in their perception that MI Write mediated
students” activity via its positive effect on students’ writing motivation. The ability to receive an
immediate score and to see progress was perceived to increase students’ writing motivation.
Teachers frequently made comments like, “They love seeing their score grow; that’s hugely
motivating,” and “The kids want to improve. So, they get their scores and it’s a motivation for
them to go back and revise or edit because they want their score to go up.” Indeed, a common
refrain was, “Students were excited to see and try to improve their scores.” One teacher described
the phenomenon like this:

Yeah, | like the score because the kids can see—“Wow! If | changed this little thing, or

added a paragraph here or dialogue there, it made my score go up. Now I’m excited to go

back and make some more [changes]. I’m ready to edit and revise.”
Another teacher spoke of the benefits this way:

They really enjoy having the opportunity to just do better, so like they’ll—having them

revise go back and check their scores and actually see them seeing their own progress—I

feel like that was a huge benefit because, you know, going back to our traditional way of
grading papers, | mean—take a paper, edit it up, mark it up, hand it back to them—>but that
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wasn't necessarily something that motivated them to do better...MI Write has a great
increase everyone will feel motivated to do more and add more so | think that was definitely
a great benefit for my students and | just like it for myself
In sum, generally teachers generally perceived that, by means of students being more motivated
and putting forth greater effort, M1 Write aided teachers in achieving their pedagogical objectives.
5.2.2 Independence. Teachers also perceived that M1 Write helped students complete
more of the writing process independently. One teacher said that with MI Write, students “take
ownership of their writing.” Rather than waiting for a teacher to provide assistance, as was
common with traditional instruction, teachers perceived that students were able to write, revise,
and edit with greater independence. Teachers agreed that this increased independence was a
desirable outcome and an objective of theirs, and that increased student independence had positive
effects on teachers’ division of labor. As the following quotations reveal, teachers not only viewed
MI Write as a useful instructional tool, but they also viewed it as a useful classroom management
tool:
Having the students on their Chromebook listening to the lessons [in MI Write] working
through a computer program instead of looking at a piece of paper with red marks all over
it and just rewriting, rewriting, rewriting...it definitely makes it easier for the teacher to
have the one-to-one conferences while the rest of the class is working and writing...it’s
also helping me manage the classroom.
Another teacher commented that:
I think it gives them feedback when I’m conferencing with kids about their writing and
they’re sitting here with their computer with me one-on-one. All the other kids are out there
needing my attention. But now they don’t need my attention because they can look to their
score to tell them what to fix...That’s been really helpful with me for conferencing.
Indeed, many teachers commented that students’ desire to use MI Write, coupled with increases
in students’ independence, facilitated a positive classroom environment: “It’s just a peaceful

time...that’s probably my most quiet moment of the day.” For these reasons, one teacher referred

to MI Write as the students’ “little teacher that keeps them busy in a productive way.”
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5.2.3 Complexities related to motivation. It was not always the case that teachers
perceive MI Write to positively mediate students’ writing motivation. Students who received low
scores, despite their best effort, would often feel frustrated. As one teacher explained, “They got
really frustrated with the revision because they want that good score, but they didn’t know how to
put in the work to get that good score.” This was true even for students who received high scores:

| have an amazing writer, | could never teach her anything; you know, she’s just a gifted

writer, and try as she might, I would read it and give her a 100% but MI Write won’t. She’ll

make revisions and it would lower her grade and it’s just, at some point we had a

conversation: “Like you’re a good writer, just walk away from it.”

In other cases, teachers perceived that students focused their motivation on the wrong goal,
aiming at improving scores, rather than improving writing. This led students to adopt bad habits
like plagiarism or adding in unnecessary details instead of “applying...the skills taught as much in
class.” Thus, MI Write was perceived to influence students’ motivation in complex, and not always
positive, ways.

5.2.4 Complexities related to independence. It also was not always the case that teachers
perceived MI Write to increase student independence. Teachers reported that some students
struggled to work independently through the writing process because M1 Write’s feedback was
perceived as misaligned to the target community of users: it was not “very kid friendly,” as one
teacher said. Another teacher stated that “Over half the class didn’t understand a lot of the words
being used...it wasn’t anything they could do independently.” Consequently, this complicated the
activity system because students would not make productive revisions and instead make basic low-
level edits with the hopes that their score would improve: “[students would] just look at the number
and add a period here, and then just go back and look at that number.” Also, teachers reported

spending a great deal of time trying to explain the feedback to students. As one teacher said, “They

can’t process the feedback and know what to do to make their score better without an adult sitting
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with them.” Thus, when MI Write’s automated feedback was not appropriately targeted to
students’ zone of proximal development, MI Write did not function as a tool that supported
teachers’ pedagogical objectives or facilitated a productive and desirable division of labor.

5.3 Theme 3: AWE Functionality May Create New Instructional Challenges

5.3.1 Writing with style is difficult. Teachers discussed MI Write’s limitation to recognize
formatting and other stylistic elements as an important aspect of writing instruction. Teachers
expressed worries about being unable to fully teach the required curriculum due to these
limitations. For instance, a common concern was that Ml Write would remove paragraph
formatting and show text as a solid block: “They can’t indent. Like some of that formatting that
we teach them in the classroom on paper they can’t [apply].” Another issue pertained to specific
kinds of formatting for dialogue, such as the use of italic font. One teacher explained, “Like as an
example in our reading anthology there’s the italicized print and we talk about how that is the
character’s thoughts, inner thoughts, but they can’t do that in M1 Write when they are writing a
narrative.” Although MI Write does allow students to indent and italicize their writing in the
“formatting” (i.e., publishing stage) of the writing process, teachers expressed desires that this
functionality be available in the drafting stage to connect instruction, practice, and assessment
more clearly.

More concerning to teachers, though, was MI Write’s inability to recognize stylistic
elements that added voice to students’ writing, particularly to their narrative writing. For instance,
“If students used interjections like “WOW!” and they write it in all caps, it tells them it’s not a real
word.” Another teacher recounted the following issue pertaining to onomatopoeia:

Our first narrative was about setting and | know a lot of the kids wanted to add sound

effects with what they would hear that the frogs are doing. And the sound effects M1 Write

would count as a non-word, so they were trying to add dialogue or sensory details and Ml
Write wasn’t allowing it.
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Teachers shared that other issues arose when students tried to integrate specific names,
characters, and animals into their writing (i.e., proper nouns): “Sometimes the dictionary
knowledge-base wasn’t always the best because they would write about animals and things like
that and MI Write wouldn’t recognize the word, and MI Write would be like you spelled it wrong.”

In sum, MI Write’s limitations with respect to accepting certain formatting during the
drafting stage and recognizing and accepting onomatopoeia and creative or content-specific
vocabulary, created a misalignment between what teachers expected of students versus what Ml
Write accepted, between the rules governing the technology and those influencing teachers.
Consequently, teachers expressed concerns that MI Write may work in opposition to their
pedagogical objectives by limiting voice and style in student writing.

5.3.2 Barriers for struggling writers. Teachers also shared concerns that MI Write’s
“good-faith-effort” detection algorithms complicated instruction for struggling writers. These
algorithms are designed to detect essays with very high percentages of misspelled words, too much
repetition, or insufficient text and prevent such essays from being scored by the system. The
intention of such algorithms is to allow only “good faith” attempts to be scored and prevent the
gaming of the system (e.g., by typing a bunch of gibberish or copying and pasting a paragraph
multiple times). However, teachers reported that for struggling writers, and some English learners
and students with disabilities, their good faith attempts at producing high quality writing were
flagged by these detection algorithms and students were denied opportunities to receive a score
and feedback, limiting the writing activity of certain members (i.e. students) within the community.
One teacher shared:

We have some kids who wouldn’t write a lot, would write one sentence and [MI Write]
wouldn’t accept it, SO we would have to try to figure out something or we have to do the
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spelling for them, um, if they’re just doing how they know how to spell it. Because if they
have multiple spelling errors it just says too many errors.

Another teacher lamented that “We had some kids that couldn’t even submit their work
because they were so low and they were making so many mistakes that [MI Write] wouldn’t even
accept their work.”

Issues such as these not only inhibited students’ activity and writing motivation, but they
also caused teachers to expend more labor and effort. Many teachers acknowledged that they ended
up spelling so that the first draft would be accepted by the system. Other teachers, when faced with
the prospect of taking dictation for individual students, simply circumvented the use of MI Write
altogether during the drafting stage, relying instead on other composing tools. Several teachers
reported using GoogleDocs in these instances: “Our students could type it in Google, and they
could use the text to speech and then they would copy what was produced via Google and then put
it into M1 Write.” When the core functionality of MI Write, its automated scoring and feedback,
were made inaccessible to struggling writers due to a stringent application of good faith effort
detection algorithms, teachers perceived MI Write to hinder their pedagogical objectives and
increase their labor.

5.4 Theme 4: AWE Implementation and Efficacy is Influenced by Broader Aspects of the
Instructional Activity System

5.4.1 Rules related to time for writing instruction. The implementation of MI Write is
situated within a broader activity system that includes rules regulating the amount of time that
should be devoted to writing instruction. Although the district required writing instruction daily
for 45min, individual schools did not always adhere to this requirement. Across schools, teachers

reported master schedules that included writing instruction ranging from 45min once a week, to
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20min daily, to 45min daily. As a result, there was significant variability in teachers’
implementation of writing instruction and MI Write. As one teacher shared:

Our schedule is the issue. We just didn’t have the time to do anything beyond like, until

we got done what we had to do as a district requirement, there was nothing left to do other

stuff, you know, MI Write or any other kind of publishing.

Teachers in schools with limited time for writing often expressed a desire to use MI Write to a
greater extent and to learn more about its features, but they lamented the lack of time available to
do so: “I feel like the biggest obstacle was just finding the time to teach writing. And that has
nothing to do with MI Write.” Rules dictating the allotment of instructional time for writing
influenced teachers’ decisions about their division of labor and what tools they used. When faced
with time constraints, teachers often focused on meeting curricular requirements rather than
investing time in learning to use, and teaching students to productively use, M1 Write.

5.4.2 Community supports for implementation. Teachers recognized the value of
community for productively implementing MI Write. Teachers spoke of the value of working with
each other to learn and integrate M1 Write with instruction: “My wonderful colleague helped show
me things,” said one teacher, echoing a common sentiment among the teachers. Indeed, teachers
used the focus groups as an opportunity to learn from each other about different features of Ml
Write, and how to troubleshoot or integrate MI Write with instruction. This phenomenon
exemplified the value teachers placed in implementing MI Write as part of a community of
educators.

Teachers also recognized that implementing M1 Write was an evolving process within their
classroom, grade level, school, and district communities. Indeed, many teachers expressed how
their implementation of MI Write gradually grew within and across years; effective

implementation was recognized as a gradual and evolving process, not a one-time event. Teachers



ELEMENTARY TEACHERS’ PERCEPTIONS OF AWE 24

discussed how they benefitted from having time to explore and use M1 Write from one year to the
next. One teacher shared: “Now that we got the hang of it, | feel a little bit, | feel 50 times better
than | did last year.” A teacher from a different school echoed this sentiment: “Since we’ve used
it for some time now, I’m comfortable adding prompts and figuring out how to share them amongst
the school and accessing district ones.” Many teachers expressed objectives for expanding their
use of MI Write the following school year either by incorporating new functions or troubleshooting
issues they encountered that year.

A final community factor that teachers perceived to influence their productive
implementation of AWE was student exposure to MI Write. One fifth-grade teacher happily
commented that “They have been using it since third grade, so we have the advantage where they
are used to logging into MI Write. T personally didn’t have to set up how to get onto MI Write
because they already knew how.” Ongoing and continued use of MI Write was perceived to benefit
students and teachers alike. As students became more proficient with Ml Write, teachers
recognized that they focused less of their time on teaching students to use MI Write and more of
their time on teaching writing, the desired focus of their labor.

6. Discussion

This qualitative analysis of focus groups conducted with elementary teachers who used an
AWE program called M1 Write identified four major themes: (1) AWE both assists and challenges
teachers; (2) AWE influences students’ writing motivation and independence in complex ways;
(3) AWE functionality may create new instructional challenges; and (4) AWE implementation and
efficacy is influenced by broader aspects of the instructional activity system.

Interpreted considering Activity Theory, study findings indicate that AWE mediates

teachers’ instructional activity in complex ways. Many ways were facilitative, helping teachers to:
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(a) provide students with greater amounts of feedback and more efficiently, (b) emphasize that
writing is a process requiring revision, (c) identify students’ needs and prioritize their feedback,
and (d) help students be more motivated and independent. In these ways, AWE appears to help
teachers achieve a more desirable division of labor and more effectively achieve their pedagogical
objectives.

Findings also indicate that AWE mediates teachers’ instructional activity in potentially
counterproductive ways. For instance, teachers perceived MI Write to (a) lead students to overly
focus on the automated scores and enact maladaptive writing habits, (b) cause certain students to
experience decreased writing motivation, (c) create more work for teachers when students did not
understand the automated feedback, (d) create challenges arising from its standardized scoring and
feedback and certain formatting features. When these phenomena were present, AWE created a
less desirable division of labor, reinforced a misaligned set of assessment and writing rules, and
potentially undermined teachers’ pedagogical objectives.

However, the extent to which AWE mediates writing activity in facilitative or unhelpful
ways is affected by additional aspects of the activity system, namely the rules and community a
teacher is subject to and participates in. For instance, teachers commented that rules governing the
availability of instructional time for writing significantly affected their implementation of Ml
Write. With scarce instructional time, it is understandable that teachers would perceive the time
required to teach students to use MI Write as an up-front cost to be avoided, rather than an
investment that may pay dividends later. Teachers also expressed that community supports and
continued usage of AWE over time may mitigate the challenges and maximize the benefits of

implementing AWE.
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In sum, AWE mediates teachers’ instructional activity in complex ways that may support
or hinder teachers’ pedagogical objectives. AWE is neither wholly beneficial nor wholly
detrimental, neither savior nor scourge. Whether AWE acts as one or the other is dependent on
complex relationships among elements of the instructional activity system, including the
affordances and limitations of the AWE system, the subject (the teacher), the needs of the students,
and the rules and community influencing the instructional system.

6.1 Implications

Study findings have important implications for practice, research, and the design of AWE
systems. First, districts and schools should recognize that AWE is not a magic bullet, but a
pedagogical tool that mediates the instructional environment in new and sometimes challenging
ways. Moreover, districts and schools should understand that aspects of the broader instructional
activity system may either constrain the affordances of AWE, such as the curriculum or a school’s
master schedule; or act as supports, such as the ability for teachers to work in communities of
practice (see Desimone & Garet, 2015). Finally, districts and schools should recognize that using
AWE to improve writing outcomes requires aligning the use of AWE with elements of the broader
instructional activity system, such as scheduling, curriculum, and professional development. This
recommendation is consistent with findings from analyses of the effectiveness of digital tools in
other subject areas, such as mathematics and science: effect sizes on student learning are larger
when teachers receive explicit training and support for using digital tools to support instruction
(Hillmayr et al., 2020) and there is strong organizational support including a “shared vision for
technology-enriched learning” within a school (Olszewski & Crompton, 2020, p. 7).

Second, findings suggest that research on AWE’s effectiveness should place greater

emphasis on documenting the instructional context. Although AWE generally has a positive effect
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(Grimes & Warschauer, 2010; Palermo & Thomson, 2018; Palermo & Wilson, 2020; Stevenson
& Phakiti, 2014; Warschauer & Grimes, 2008), findings of the present study suggest that AWE
may not have the same effect for all students. Thus, future AWE research should move beyond the
basic question as to whether AWE is effective and should instead address questions regarding for
whom and under what conditions AWE is effective.

Finally, study findings provide important guidance for AWE developers. Findings illustrate
how certain features that are intended to solve one problem (e.g., gaming the system) may create
new problems for teachers and students (e.g., struggling writers being denied access to feedback).
In addition, developers should be sensitive to the role that AWE plays in reinforcing rules,
particularly those related to assessment standards given the authority with which AWE appears to
be perceived by teachers and students. AWE developers should focus on teachers and their needs
and evaluate how different AWE functionalities and assessment features (e.g., the use of Six Traits
versus other criteria) affect instruction and provide or withhold access to certain community
members, such as English learns and student with disabilities. This approach to AWE development
is consistent with a human-systems engineering approach (see Roscoe et al., 2018).

6.2 Limitations

First, focus groups were conducted with elementary teachers within a single school district
in the Mid-Atlantic region. While the school district was diverse and quite large (14 elementary
schools), the sample was not nationally representative, but one of convenience, which may limit
generalizability of findings. Second, focus group methodology relies on teacher self-report.
Teachers may have felt social pressure to exaggerate or withhold certain information. Although
this limitation cannot be ruled out, teachers’ self-reported experiences were consistent with those

reported in prior research (Grimes & Warschauer, 2008; Warschauer & Grimes, 2010) and with
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behavioral measures of AWE implementation that show significant variability in usage and effect
(Attali, 2004; Foltz et al., 2013; Roscoe & McNamara, 2013). Finally, the present study examined
the topic of AWE through the lens of one AWE system, MI Write. AWE systems have common
functionality, but systems differ with respect to scoring and feedback algorithms and their
functionality (e.g., supporting peer review). Thus, future research should continue to qualitatively
explore elementary teachers’ experiences using other AWE systems to evaluate the

generalizability of the four themes identified in the current study.
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Appendix — Focus Group Protocol

1. How long is your writing block? Your writing block is the time when you teach writing. We define teaching
writing as instructing students in the craft and structure of writing, not using writing to support learning.
2. Did you use MI Write this year with your students? How much would you say you used it?
3. Here are a few specific questions about how you used MI Write this year.
a. How often did your students go through the entire writing process, starting with their first draft in Ml
Write?
b. How often did they write their first draft by hand and then use MI Write to revise, edit, and publish it?
c. How often did they use MI Write just for editing and publishing, for essay clean-up and to get a score?
4. What were the main barriers to you and your students to using MI Write?
a.  Queries to follow-up with if these don’t come up in teachers’ responses:
i. Keyboarding skills
ii. Reading skills — maybe the feedback is too complex and they can’t read it
iii. Lack of alignment of the MI Write scoring system with district system
iv. Not enough time in the day
v. Lack of teacher training in using MI Write
5. What procedures and routines did you develop for integrating MI Write into writing instruction this year?
6. Did you feel like MI Write integrated well with your writing instruction? Why or why not?
a. Queries:
i. Did you use any of MI Write’s planning tools? If so, how did they fit with other planning instruction?
ii. Did you teach students to evaluate their writing? What criteria or rubrics did you use? And how did it
work?
iii. How did you integrate the MI Write scores with your grading?
7.  What are the benefits/effects of using MI Write for your students?
a. Queries:
i. What do you think the effect of MI Write is on students’ writing motivation and self-confidence as
writers?
ii. What do you think the effect of MI Write is on students’ writing performance? Is it helping them
become better writers?
8.  What are the benefits/effects of using M1 Write for you as a teacher?
a. Queries:
i. Were you able to assign more writing?
ii. Assist you with your grading?
iii. Allow you to provide more feedback?
iv. Allow you to focus on higher-level writing concerns?
v. Assign more writing?
vi. Encourage revisions?
9.  What were the limitations of M| Write as you used it this year?
a. Queries
i. Did you think the scoring was accurate?
ii. Did students understand the scores and feedback?
iii. Were there technical issues within M1 Write?
10. What kinds of supports would be helpful to you and your students next year when you use M1l Write?
11. Anything else you would like to talk about regarding M1 Write or using M1 Write during writing instruction?



