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Abstract
300,000 immigrants move to Canada each year in search of better economic opportunities,
and many have limited English language skills. Improving written literacy of newcomers
can enhance education, employment, or social integration opportunities. However, frequent,
timely, and personalized feedback is not always possible for immigrants. Online writing
support tools can scaffold writing development by providing this feedback, but existing
systems provide inadequate support when instructors are inaccessible. In this paper, we
show how feedback system design can leverage peer and automated feedback to support
mature English Language Learners’ (ELL) needs and practices. We identify strong associ-
ations between epistemic beliefs and learning strategies, highlighting the importance of
tasks that activate productive epistemic beliefs. We find learners accurately assessed high-
level issues in a peer’s writing and are accepting of automated feedback, demonstrating that
a platform combining peer-review and machine feedback could promote meaningful
discussions. We present the results of our mixed-methods investigation that integrates three
sources of information: analysis of learners’ psychometric constructs, writing samples to
identify error patterns, and participatory design group sessions incorporating human-centred
design methods.We synthesize our results into four guidelines derived from seven findings
resulting from the investigation of a system that scaffolds writing development for mature
immigrant ELLs in the absence of formal instructional support. First, we find that ELLs
require a platform to collaboratively iterate through the writing process. Next, we suggest
how peer feedback can be enhanced through automated support. We then demonstrate how
rubric design can guide both linear and holistic peer-review. Finally, we illustrate why open
learner models and learning dashboards should contextualize real world progress.
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Participatory design

Mature English Language Learners

Of the approximately 272,000 immigrants to Canada in 2015, 62% intended to find
work (Immigration, Refugees and Citizenship Canada 2016). For 91% of all immi-
grants, English was not their native language, with 23% reporting no English language
ability. In total, over 20% of the current population was born outside Canada. Recog-
nizing the importance of language in adapting to a new country, the Government of
Canada offers free English Language classes, called Language Instruction for New-
comers to Canada (LINC), to new immigrants (Immigration, Refugees and Citizenship
Canada 2013). These classes may last several weeks to a few months, and they are
offered full or part time. While Canada is an officially bilingual country and LINC
offers support for both official languages, this work was conducted in one of the
English-speaking regions so we focus on English language development.

Effective written communication is an essential but often underdeveloped skill for
success in school and the workplace. Resource constraints in LINC, as well as
traditional classrooms, limit the amount of one-on-one, individualized attention
teachers can provide to students. However, improving written literacy, especially for
adult migrants who speak English as an additional language, can lead to better
employment, education, or social opportunities (Derwing et al. 2012). This relationship
has been thoroughly investigated in countries, such as Canada, which see a large annual
influx of migrants. It is also reasonable to expect that improving written literacy for
mature immigrant English Language Learners (ELLs) is beneficial in other socio-
economic settings.1

Research on improving written literacy or Learning to Write (LTW) has generally
focused on understanding the motivations and challenges faced by post-secondary
learners writing within an academic context. It has done so by analyzing writing
rhetoric, errors, and feedback in order to design analytics and models that guide learners
towards making meaningful revisions (Gibson et al. 2017; Perin and Lauterbach 2018;
Shum et al. 2016; Ullmann 2017) or by designing help-seeking systems for learners
(“Peerceptiv—Data Driven Peer Assessment n.d.). Both ELLs and older adults outside
of the university setting have received comparatively little attention. Relative to young,
native English speakers, much less is understood about what motivates mature immi-
grant ELLs (those between the ages of 30 to 60) to improve their written literacy, the
challenges they face in learning to write, and how the design of writing tools can
provide formative feedback that scaffolds these learners towards making meaningful
revisions to their writing.

This study builds an initial understanding within this space by identifying the
motivations, beliefs, challenges, and needs of mature immigrant ELLs who are im-
proving their written English. We build on existing peer-learning research by
employing user-centered design methods to engage with mature ELLs. We explore

1 Throughout this paper, when we refer to our participants, we imply mature immigrant ELLs, although for
brevity we may use only the term ELLs.
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how to personalize the learning experience of mature immigrant ELLs, as personaliza-
tion is crucial to providing timely help and guiding sense-making (Brooks et al. 2014;
Julita Vassileva et al. 2016). A two-phase in-depth mixed-methods investigation with
15 adult ELLs was conducted to identify the goals of these learners, the processes they
use to achieve them, and the design requirements for a support tool. From this, we
suggest four design guidelines to help developers of language learning tools that are
intended to support this underserved population. First, a platform that allows mature
ELLs to collaboratively improve their writing skills would benefit both reviewer and
writer (DG1). Second, a platform that incorporates automated feedback could scaffold
learners through the technical aspects of writing tasks (DG2). Third, rubrics for peer-
review should be deconstructed into manageable tasks that allow both linear and
holistic review (DG3). Fourth, open learner models and learning dashboards may
motivate consistent practice through real-world contextualization of progress (DG4).
We expand prior research on peer support and open learner models (Bull and Kay
2010; Greer et al. 2001; Zapata-Rivera and Greer 2002) to a population whose needs
have been underserved. This expansion integrates peer review with the types of
feedback that are typically seen in open learner models to support student reflection
over their abilities and help them identify which aspects of their writing they need to
work on if they are going to move beyond their current skill set.

Understanding Learners and Assessing Writing

Providing just-in-time, formative feedback to learners is crucial for writing skills
development. Understanding the writing challenges faced by mature ELLs as well as
the individual goals, beliefs, motivations, and strategies that influence their behaviour is
required to inform the design of writing support tools for this population. Though there
is a large body of work on writing feedback for English language learners, the findings
are often conflicting and much debated (Shao 2015; Waller and Papi 2017). One
explanation of these differing findings is that writing feedback research generally
focuses on overall trends instead of individual learner profiles, creating a gap in our
understanding of individual learner differences. (Ferris 2010; Shao 2015). Unique
learner needs, strengths, and weaknesses must be understood in order to provide
automated, individualized support similar to the personalized feedback that instructors
provide intuitively to their students (Ferris 2010). This need for understanding and
adapting to individual differences is especially pronounced among underserved popu-
lations such as mature, migrant ELLs, where there is a need to understand how this
group differs from other learners. In this literature review, we first provide an overview
of existing writing support tools and the type of feedback or support they provide. The
limitations of these, as they relate to adult ELLs, are discussed. Next, we discuss the
various psychometric constructs that can affect a learner’s approach to the writing
process.

Writing Assessment and Feedback Delivery

Many writing support systems aim to assess writing quality and provide actionable
feedback to learners. These systems generally have two major components. One, they
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analyze learner writing. This analysis may include an instructor or it may rely on
automated tools that generate analytics or create a model of the learner’s knowledge
and skills. Two, these systems use this assessment to deliver feedback to the writer,
hoping that the feedback is comprehendible and meaningful. This feedback provision-
ing is consistent with much of what is seen in learning analytics dashboards and open
learner models (Bodily et al., 2018; Bull 2020) - hereafter jointly referred to as open
learner models (OLM).

Automated Assessment and Feedback

Automated components of writing support systems may analyze writing according to a
set of rules or a model that was generated using data-driven approaches. These
approaches automate assessment by mining the system’s repository of submitted
writing to identify patterns that can be used to tailor feedback for future submissions.
These patterns can then be used to provide formative feedback to learners as long as
models are interpretable, (H. Zhang et al. 2019) as is the goal with open learner models
(Bull 2020; Bull and Kay 2016; Kay 1999). With Academic Writing Analytics (AWA),
sequences of labels in high and low quality writing can be compared to discover
patterns and generate actionable feedback that provides assessment on rhetorical quality
to students as they write (Gibson et al. 2017). Like AWA, the potential for actionable
feedback with Elouazizi et al.’s (2017) system lies in benchmarking a learner’s essay
against some standard and prompting learners to revise their writing to mimic the
features of this standard. Similarly, Writing Pal (W-Pal) uses natural language process-
ing (NLP) tools to provide automated formative feedback that is based on the analytics
output by those NLP tools (Roscoe and McNamara 2013).

Human Assessment and Feedback

In contrast, Peerceptiv is a cloud-based peer-review system with a conceptually
different approach to developing writing support tools. Peerceptiv does not provide
automated feedback, instead all feedback is provided by peer-reviewers (Peerceptiv—
Data Driven Peer Assessment n.d.). In a similar fashion, the PHelpS and iHelp systems
provided peer support (Julita Vassileva et al. 2016). However, they did so in different
contexts, with PHelpS being used in a work environment and iHelp used to support the
understanding of computer science concepts and writing or debugging of code in post-
secondary settings.

Writing Support Systems for Mature ELLs

Most computer-based writing support tools have been designed to assess writing in
academic contexts with native speakers. Comparatively little attention has been given
to ELLs, with most research involving this group having been done in academic
contexts (Mathews-Aydinli 2008) rather than the everyday settings in which adult
ELLs usually find themselves, such as searching for employment (Immigration,
Refugees and Citizenship Canada 2016). When considering the appropriateness of
existing systems for mature immigrant ELLs, a major limitation of using these tools
is that they were designed for younger students in academic contexts.
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W-Pal was developed with high-school students, while the other tools discussed
were designed for post-secondary students who are highly proficient users of English.
This may not appear to be an issue at first, but the features of these systems can make
them challenging to use beyond the context for which they were built. One associated
challenge is that low proficiency writers have greater diversity in the types of errors
they produce, which makes designing targeted interventions more challenging (Perin
and Lauterbach 2018). Also, the strategies, rhetoric, and linguistics of ELL writing
differ from that of native speakers (Crossley and McNamara 2009; Silva 1993). ELLs
tend to plan less before they write and produce structurally simpler writing (Silva
1993). ELLs also make use of different rhetorical devices. A common rhetorical error
made by ELLs, in general, is when they attempt to translate a phrase word-by-word
from their native language into English, resulting in a syntactically incorrect translation
(Connor 1996).

ELLs may also struggle to understand the typically technical language used to
provide feedback based on automated assessment (such as in AWA). This is even
more problematic when there is no instructor to provide context. Many of these tools
require an instructor to facilitate the software. However, many mature ELLs may not be
taking classes or have access to an instructor to facilitate this writing development
process. This lack of timely access to an instructor is one of the motivations behind the
iHelp system (Bull et al. 2001) and our work here. These requirements and features
make such systems impracticable for immigrant ELLs who wish to develop their skills
outside of formal learning environments.

Group and individual differences must factor into the design of language learning tools
for marginalized populations. For example, ELLs practicing their spoken literacy seek
opportunities to learn in context. This practice can be supported by a search function that
allows users to access context-specific vocabulary (Demmans Epp 2018). Marginalized
populations may also have certain beliefs and perceptions that influence their learning
process. Low-literacy adults and ELLs prefer to practice in private to avoid what they
perceive as negative attention. For these users, a tool that can be used without overtly
signalling the user as a language learner is particularly valuable (Demmans Epp 2018;
Munteanu et al. 2014). When working with such groups, this understanding of both group
and individual differences in user practices, beliefs, and needs can be uncovered through
user-centered design approaches (Demmans Epp 2017).

Understanding Learners: Goals, Beliefs, Emotions, and Strategies

Understanding a learners’ achievement goal orientations, epistemic beliefs and emo-
tions, and cognitive strategies is essential for designing interventions to scaffold
learners towards their goals. Interventions can encourage learners to adapt their strat-
egies to meet their goals. However, such persuasive strategies are mediated by learner’s
beliefs and attitudes, and must be tailored to the learner to promote desirable learning
outcomes (Orji et al. 2019). According to Krashen’s affective filter hypothesis, lan-
guage learning is influenced by affective factors such as motivation and anxiety
(Krashen 1983). Studying the affective, motivational, and cognitive aspects of feedback
at the same time brings together multiple dimensions of the learning process, which
some have argued should be jointly studied (Shute 2008). In addition to individual
variance, cultural factors (e.g., learners in an individualist context are influenced more
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by reward and less by social comparison) mediate persuasive strategies and their
effectiveness in influencing behaviour and attitudes (Orji et al. 2019). These potential
differences between learners suggest a need for personalization within and across tasks
or platforms, which would require user models that bridge contexts and user needs, as
was the case with the Massive User Modelling System (MUMS) (Brooks et al. 2004).

Consistent with this general learner need, the design of a writing tool for adult,
migrant ELLs should be informed by an understanding of their goals, beliefs, emotions,
and learning strategies, as these constructs guide learning behaviour (Krashen 1983;
Silva 1993). Muis (2007) proposed an integrated model combining goal orientations,
epistemic beliefs, and learning strategies. Achievement goal orientations, which are
cognitive conceptualizations of what an individual aims to achieve, affect the strategies
learners’ adopt and how they evaluate their performance (Pintrich et al. 2003). Indi-
viduals with a mastery goal orientation aim to learn the content of the task, while those
with performance goals tend to focus on their ability relative to peers or some other
external assessment (Ames 1992; Pintrich 2000; Pintrich et al. 2003).

A learner’s achievement goal orientations are associated with their beliefs about the
nature of knowing (Schommer 1990). These epistemic beliefs are associated with the
cognitive strategies that learners use during a task. Muis’ (2007) empirically tested
model showed that learners’ epistemic beliefs influence the learning strategies they
used, including how they defined task requirements, their method and goals for
completing the task, the cognitive strategies used to reach those goals, and the internal
standards set to evaluate the task after completion (K. R. Muis and Franco 2009).
Learners also experience epistemic emotions when engaging in a task. These emotions
arise from the cognitive aspects of a task, such as curiosity, boredom, frustration, and
confusion and can greatly influence learning and performance (D’Mello and Graesser
2012; Pekrun et al. 2017). Negative feelings like frustration and boredom may lead to
task abandonment (D’Mello and Graesser 2012) or ELLs disengaging from the types of
activities that are known to support language learning (Demmans Epp 2016).

Epistemic beliefs and emotions are not fixed. Rather, they are domain-specific and
can change depending on the task (K. R. Muis et al. 2006) and ELL context (Demmans
Epp 2016). Domain-specific beliefs, as they relate to writing and particularly, for older
adult ELLs have not been well explored. A 2009 survey of over 40 landmark studies in
writing assessment only reported two studies involving adults (Cumming 2009), and
neither of these studies investigated mature ELLs learning in non-academic contexts
(Cumming 2009). Adults ELLs face challenges that have not been explored in previous
writing support tool research, such as different motivations and goals for learning to
write, and these exclusive features of ELL writing have not been explicitly represented
in currently existing software. Moreover, contextual and individual differences make
the results of such studies non-transferable to adult ELLs learning in non-academic
contexts (Mathews-Aydinli 2008).

To enable the development of appropriate adaptive tools for this population, we
must examine the links between the domain-specific, epistemic writing beliefs and
emotions of adult ELLs. Doing so will allow us to make sense of their motivations and
learning strategies to better design feedback systems for this population. With a more
concrete understanding of the various underlying psychometrics at play during the
writing process, recommendations can be made for feedback systems that promote on-
task behavior, engagement, and learning.
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Study Overview and Objectives

We conducted an investigation with 15 mature ELLs who are recent immigrants to
Canada to better understand the needs of mature immigrant ELLs learning to write
while collecting data to inform the development of analytic tools. This sample size is
typical of design-based human-computer interaction (HCI) research (Caine 2016). The
methodology was modelled after other studies that work with non-traditional popula-
tions where sample sizes may be smaller and analysis of qualitative data is required
(Paulus 1999; Yang et al. 2006).

This design-based, mixed-methods study was performed in two phases. The first phase
involved understanding the characteristics, needs, and motivations of mature ELLs
learning to write using psychometric scales and interviews. During this phase, we also
analyzed writing samples, which consisted of essays and peer-feedback on those essays.
This analysis aimed to identify common patterns and errors faced by mature immigrant
learners. To supplement the results from the first phase, the second phase explored the
requirements of a tool that allows immigrant learners to independently engage in writing
exercises and receive peer feedback. We collaborated with these mature ELLs using
Participatory Design (PD), an approach from human-centered design methodologies that
involves users throughout the design process (Vines et al. 2013).

Qualitative research is useful in revealing a deeper understanding about users, which
cannot always be captured with larger scale, quantitative studies. Such an understand-
ing is needed to inform the design of technologies when quantitative methods may not
be as revealing (Baecker et al. 1995; Card et al. 1983; Moran 1996). Qualitative HCI is
complementary to other quantitative methods, and it can be used at all stages of design
(Baecker et al. 1995; Gould et al. 1991).

Given that our focus is gaining an understanding about a specific user group, the
above methodology was considered appropriate, as opposed to formulating an a priori
hypothesis and verifying it through statistical testing. Such an approach is suitable for
understanding underrepresented users in a learning context, especially when the larger
goal is designing technology that better addresses their needs (Munteanu et al. 2012). In
this work, we expand on existing research on peer-learning by engaging with mature
ELLs learning to write through user-centered design methods. We focus in this paper
on understanding individual learner differences to inform the design of adaptive
support for writing tools (Ferris 2010; Waller and Papi 2017). The result of this process
is a set of guidelines for advising developers in the design of language learning tools for
this underserved population.

Phase One: Understanding Learners and Assessing Writing

Associations between epistemic beliefs and other learning factors have not been well
studied for learners in general, and even less so for mature immigrant ELLs. To address
this lack of understanding we set two objectives for this phase. The first objective was
to observe the role of various psychometric constructs in participants’ writing process.
Participants completed questionnaires that measured their achievement goals as well as
their motivation and epistemic beliefs. The second objective aimed to discover com-
mon themes across learners’ writing profiles. Participants provided writing samples and
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engaged in peer-review. They were also presented with feedback they believed to be
from several sources to capture their epistemic emotions throughout the peer-review
process.

Participants

We used purposive sampling for participant recruitment (Etikan 2016) because we
wanted to understand the particular and unique learning needs of a specific population.
For this, we identified learning environments that aim to address the needs of our target
population. As such, participants in this study were recruited from the Language
Instruction for Newcomers to Canada (LINC) program. LINC is a government funded
program offering free English language classes to recent immigrants. All students are
assessed before being placed in a LINC class. Students are placed in courses based on
this assessment, with courses dedicated to each of the proficiency levels defined by the
assessment instrument.

LINC uses an assessment that is tied to the Canadian Language Benchmarks (CLB)
standard, which is a scale describing language proficiency. CLB is divided into three
stages. Individuals in stage one can use language in basic and predictable contexts. In
stage two, individuals can participate in a variety of contexts and independently engage
in routine and familiar situations. In the third stage, individuals can use language in
sophisticated and high-stakes contexts (Hajer and Kaskens 2012). At the time of the
study, all participants were enrolled in a stage two LINC class so they had similar
English speaking, writing, and reading proficiency.

A researcher visited LINC classes in a large, predominantly English-speaking
metropolitan area in Canada to invite students to participate in the study. Participants
were informed during recruitment that they would receive $50 CAD and reimburse-
ment for travel expenses to study sites. The researcher was not affiliated with LINC.
Both the researcher and the program coordinators facilitating recruitment made it clear
that participation was completely voluntary and not a component of their LINC class.
The study was approved by the university’s research ethics board.

While sample sizes vary for similar qualitative studies across the HCI field (Caine
2016), we stopped enrollment once we reached 15 participants. This number was
deemed satisfactory because the second part of our study involved participatory design
which tends to engage users in longer sessions and produce large amounts of data
(Vines et al. 2012). Of the 15 ELLs who participated in this study, 11 were female. The
uneven gender split in this study is representative of the split in LINC classes, where
72% of students are female (Government of Canada 2011). Participant ages ranged
from 31 to 59 years (M = 40.1, SD = 9.2). Two participants immigrated under protected
status (e.g., refugees), while the rest were either sponsored or skilled immigrants, which
is the predominant migration class in Canada. All participants were either unemployed
or employed part-time. For almost all participants (93%), getting a job or returning to
school was the main motivator for taking LINC classes. All participants had completed
at least some post-secondary training before moving to Canada. Four had either a
master’s degree or a PhD. This sample reflects the Canadian skilled immigration
program, which favours highly-educated migrants who are selected using a competitive
point-based system. The skilled worker program requires that immigrants demonstrate
a certain level of competency in either official language (English or French) but not
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both. This is reflected in our participant pool, with English being a second language for
12 participants and a third language for three of them. The prior education and language
abilities of participants indicates that they are likely to succeed and are highly capable
learners: high literacy in one or more languages allows one to draw on resources from
other languages which supports the acquisition of additional new languages (Dixon
et al. 2012; Wagner et al. 2007). Other demographic information is summarized in
Table 1.

Instruments

The Motivated Strategies for Learning Questionnaire

The Motivated Strategies for Learning Questionnaire (MSLQ) is an instrument for
gauging learners’ motivational orientations and learning strategies (Pintrich et al.
1991). The MSLQ was selected as it provides a comprehensive assessment of learner
motivations, which is a key component of understanding learner behaviour (Silva
1993). The MSLQ is a reliable instrument, with the reported Cronbach’s alpha for its
subscales ranging from .52 to .93 (Pintrich et al. 1991). The lowest reliability (.52) is
for the help-seeking subscale, which may be because the subscale asks about help-
seeking behavior from peers and instructors, though learners may rely on only one
source for feedback (Pintrich et al. 1991). The MSLQ is a widely used instrument that
can be employed across a range of contexts with reasonable reliability (Taylor 2012).
Learners self-report on a Likert scale from 1 (not at all true of me) to 7 (very true of
me). The MSLQ contains two scales: motivation and learning strategies, each with
multiple sub-components. The motivation scale contains three components: value

Table 1 Participant Demographic Information

ID Age Gender Place of
Origin

Languages
spoken

Time in
Canada

Education
Level

Profession

1 35 Female Syria Arabic 1 year Diploma Education

2 37 Female Iran Farsi Over 10 years Masters IT

3 36 Female Iran Farsi, French 1 month Bachelor’s Biochemistry and IT

4 44 Male Iran Persian, Azari 2 years Bachelor’s Engineering

5 58 Male Brazil Portuguese Over 10 years Bachelor’s Architecture

6 30 Female China Mandarin 1 month Bachelor’s IT

7 49 Male Syria Arabic 1 month Bachelor’s Engineering, Business

8 40 Female China Mandarin 3 months Masters Engineering

9 33 Female Iran Farsi 6 months Diploma Tourism

10 36 Female Iran Farsi 1 year Bachelor’s Chemistry

11 59 Female Iran Farsi 4 months PhD Medical/Healthcare

12 33 Female Peru Spanish, Italian 7 months Bachelor’s Education

13 31 Female Iran Farsi 2 years Bachelor’s Medical/Healthcare

14 32 Male Iran Farsi 4 months Masters Law

15 49 Female China Chinese 1 year Diploma Economics

International Journal of Artificial Intelligence in Education



beliefs (achievement goals and task value), expectancy (self-efficacy and control of
learning beliefs), and affect (test anxiety). The learning strategies scale measures three
strategies: cognitive, meta-cognitive, and resource management. The test anxiety
subscale was adapted as participants were not tested in their LINC classes. The
modified scale switched references to tests with writing assignments, and it is referred
to as the writing anxiety subscale in this paper.

Epistemic Writing Beliefs Questionnaire

The epistemic writing beliefs questionnaire (EWBQ) was administered (Jones 2008) to
measure participants’ beliefs about learning to write. This instrument was selected as it
focuses heavily on higher-order writing features such as organization and thesis
development and less on sentence-level skills such as grammar. There are 26 items,
each scored on a Likert scale from 1 (no confidence) to 7 (completely confident). The
questionnaire comprises three scales: writing behavior, writing tasks, and writing skills.
The writing behavior scale measures a learner’s approach to writing. “I give up on
written assignments before completing them” is one example of an item from this scale.
The writing tasks scale measures the confidence a learner has in his or her ability to
communicate via writing. Items consist of tasks such as “Write a summary of a long
essay that effectively captures the essence of it.” The third scale, writing skills, includes
items measuring confidence in the technical aspects of writing, such as “Write with
concise, clear sentences that ‘flow’ together.” Cronbach’s alpha is 0.85, 0.94, and 0.93
for behavior, task, and skills subscales, respectively. (Jones 2008).

Epistemic Emotions Questionnaire

The epistemic emotions questionnaire is a self-report instrument for measuring emo-
tions during knowledge-based activities (Pekrun et al. 2017). On a scale of 1 (not at all)
to 5 (very strong), learners report how strongly they feel each of seven emotions:
surprise, curiosity, enjoyment, confusion, anxiety, frustration, and boredom in response
to information that may conform to or challenge a learner’s beliefs. The epistemic
emotions questionnaire has a confirmatory fit index of 0.936. This questionnaire was
selected to assess the role of epistemic emotions in mature ELLs’ learning processes,
and their relationships to learner motivations and beliefs.

IELTS Grading Rubric

The IELTS rubric (IELTS 2019) was selected based on recommendations from ELL
instructors because it is a fine-grained, standardized rubric for assessing ELL writing.
This rubric was selected over those used purely in academic settings as it better assesses
a wider range of both academic and non-academic quality indicators. The IELTS is also
one of the few tests that can be used to provide evidence of English proficiency for
migration purposes. Essays were graded on a scale from 0 to 9, in 0.5 point increments,
along four dimensions: task achievement, coherence and cohesion, lexical resource,
and grammar. Essays were graded by an independent, hired ELL instructor with
expertise in teaching and grading essays written by adult immigrant ELLs. The
instructor also provided feedback and identified mistakes per the rubric.
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Feedback Classification Scheme

Peer-feedback was first divided into two categories by the independent instructor: low-
level and high-level. Low-level feedback was any minor grammatical or vocabulary
correction that reviewers made by directly altering the essay itself. Qualitative com-
ments, where reviewers added their own insights were counted as high-level feedback.
As an example, correcting a typo would be low-level feedback. Making a comment
“there were many problems with the structure of the essay throughout” would be high-
level feedback.

Next, all high-level comments were assessed by the independent instructor for
accuracy and categorized per Nelson and Schunn’s (2009) coding scheme. The scheme
identifies several characteristics of feedback, which include type of feedback (is it
praise, problem/solution identification, or summarization?), problem/solution scope
(does it refer to the paper, or a part of it?), affective language type (is praise used?),
problem/solution localization (can the problem be identified?), problem/solution type
(is a problem, solution, or both presented?), problem explanation (is the issue ex-
plained?), and solution explanation (is reasoning for the solution provided?). This
scheme was selected for its fine-grained classification approach that allows for in-
depth analysis of feedback.

Procedure

This phase consisted of two, two-hour sessions spaced four to six weeks apart. At the
start of the first session, participants signed a consent form. Participants had received a
copy of the consent form at least a week prior to study participation, and they were
encouraged to go over it with a trusted friend or family member. Following consent,
participants completed a demographics questionnaire that collected information about
their background, motivation for taking English language classes, employment status,
and career goals. Participants also completed the 84-item MSLQ and the EWBQ.

Participants wrote two essays each in response to provided argumentative prompts
adapted from IELTS practice prompts (see Table 2). The researcher clarified the
prompts and ensured participants understood the task. Essays were written on the
computer; blank paper and pens were provided for notetaking. Only two participants
used the paper provided. In both cases, participants wrote a few words in their native
language with the English translation next to it, which they had looked up on their
phones. At the end of this first session, a one-on-one interview with each participant
was conducted to reflect on their responses.

Table 2 Essay prompts

Prompt

Some people spend their entire lives in one place. Others move a number of times throughout their lives,
looking for a better job, house, community or even climate. Which do you prefer? Staying in one place or
moving in search of another place?

We are becoming increasingly dependent on computers. They are used in businesses, hospitals, crime
detection and even to fly planes. Is this dependence on computers a good thing or should we be more
suspicious of their benefits?
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Twelve of the participants returned to the lab approximately four to six weeks after
completing the first session. The other three participants (P4, P10 and P14) did not
continue with the study due to scheduling constraints. The returning participants took
part in the peer-review session which consisted of participants grading and providing
essay feedback. When questioned about prior experience with peer-review, all but P7
reported having assessed a peer’s writing in their English classes. They all reported it
was done informally and without a rubric.

The researcher explained the IELTS rubric to participants. Participants were then
asked to provide feedback on the computer and grade three essays that were written by
other participants. Since the IELTS rubric uses technical words and is designed for
skilled graders, the researcher thoroughly explained the four dimensions to participants.
This rubric was selected as the IELTS is written by many immigrants in Canada
because it is required for a large number of educational and employment opportunities.
Understanding the IELTS requirements, particularly for learners in informal contexts
who do not have instructor support, is a highly relevant task. Participants were told the
objective of their feedback was to help the writer improve his or her draft. Three essays
were reviewed by each participant. Each participant reviewed an essay of high (score =
7), medium (score = 5), or low (score = 3) quality, as determined by the hired instructor.

To explore participant attitudes towards the source of feedback, participants were
told they would be shown feedback on both essays from three different sources. They
were told the feedback would be labelled as either coming from an instructor, peer, or
machine; and it was assumed that the feedback would be correct. However, all
feedback was generated by the instructor. The feedback participants were shown could
also incorrectly identify errors. This deceit was necessary to ensure that the feedback
was of similar quality so that we could explore their attitudes towards the feedback
based on who they believed had provided it: a human authority, a human peer, or the
software. This aspect of the study was disclosed to participants at the end. Participants
were also shown which of the feedback they viewed was correct or incorrect.

The instructor was asked to generate true and false feedback for each essay. True
feedback accurately identified a shortcoming in the writing. To generate false feedback,
the instructor was asked to incorrectly identify an error in the essay. Across their two
essays, participants were shown six pieces of feedback in total. This feedback was
comprised of all combinations of feedback source (instructor, peer, machine) and
correctness (true, false). Some of the feedback written by the instructor was modified
slightly by the researcher to sound more believable in certain cases, while retaining the
original content (i.e., replacing more technical language with colloquial words when the
text was labelled as peer feedback).

For each piece of feedback, participants completed the epistemic emotions ques-
tionnaire. As well, they were asked how strongly they agreed with the feedback on a
scale of one (not at all) to seven (very strong). The objective of this activity was to
measure whether the perceived source of feedback affected their epistemic response to
it, as well as their ability to assess its accuracy.

Findings

Results and implications from the first phase are discussed in this section. This
discussion includes the MSLQ and epistemic writing beliefs questionnaire, the
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writing samples, and peer-feedback. We focus on these data as understanding a
learners’ achievement goal orientations, epistemic beliefs and emotions, and
cognitive strategies is essential for designing interventions to scaffold learners
towards their goals. Since we recruited from a classroom where student groupings
are competency-based, the variance in participants’ demographic backgrounds is
low (See Table 1).

EWBQ and MSLQ Scales

To understand mature ELLs epistemic beliefs, we analyzed each of the three
EWBQ subscales. The mean, standard deviation, median, and inter-quartile range
(IQR) are shown in Table 3. These scores are comparable to the epistemic beliefs
reported by younger students in a study of 170 college students in an introductory
English writing class, which found an average score of 4.2 for the behaviours
scale and 4.5 for the task and skills scale (Jones 2008). This consistency with prior
findings suggests that both groups of learners have strong beliefs in their ability to
write.

MSLQ responses were analyzed to understand mature ELLs’ motivations and
learning strategies. The average scores per scale item and score distribution are shown
in Table 4. Overall, participants reported high MSLQ and EWBQ scores. The highest
items were the intrinsic goal orientation, task value, control of learning beliefs,
elaboration, and organization MSLQ subscales, which leads to our first finding:

F1: Mature Immigrant ELLs have strong interest in mastering course material,
even if they find it challenging, and they believe the material is important for them
to learn.

This finding is supported by prior work with university level ELLs. A study of Iranian
undergraduate ELLs found that learners had similar levels of intrinsic and extrinsic goal
orientations (Shafaei and Nejati 2008), suggesting that learners were equally motivated
to study English for both personal and practical reasons. Additionally, a study of Thai
University ELLs revealed that students in vocational programs were significantly more
performance oriented than those in academic streams. (Koul et al. 2009). This suggests
that learners in vocational programs have stronger performance orientations. For mature
ELLs, the strong intrinsic motivation may be explained by a desire to feel independent
and competent, as they did in their previous educational and professional roles before
migrating (Mathews-Aydinli 2008), while the extrinsic motivation may be explained by
the immediate need to find employment.

Table 3 EWBQ scale averages

Scale Mean SD Median IQR

Writing behaviours 4.2 0.7 4.1 0.9

Writing skills 4.5 1.5 5.0 1.6

Writing tasks 4.9 1.2 5.1 0.9
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Understanding Scale Responses across Groups

To identify different groups of learners within our participant pool, we performed a
descriptive analysis of how ELLs’ responses varied across the EWBQ and MSLQ
scales. Participants were grouped into a low score (score < = 4.5) or high score (score >
= 5.5) category. These cut-off scores were selected as the average score for most of the
scales was close to 5.0. Table 5 presents the high and low scores in the writing skills
and anxiety scales. As is suggested by the table, those with stronger belief in their
writing skills may experience lower levels of anxiety, and those who reported weaker
writing skills seemed to experience a range of writing anxiety levels. This finding is
supported by prior research. In one case, self-confidence was closely related to second
language writing anxiety (Matsuda and Gobel 2004). Consistent with the above results,
a study of Taiwanese second language learners found that learner beliefs about their
writing skills were a stronger predictor of anxiety than actual performance (Cheng et al.
1999) Also, those with lower self-confidence may feel increased anxiety regarding
evaluation of their performance (Cheng et al. 1999). The heightened anxiety that
mature ELLs may experience in the classroom can be explained through a variety of
reasons, some of which were mentioned by learners in the interviews and are discussed
next.

P14, who was the only participant to score a seven on the epistemic writing skills
subscale, also reported the lowest anxiety. P11, who scored the lowest on the writing
skills subscale, had one of the highest anxiety scores. In a follow-up interview, P11’s
explanation provided context to these scores: “I’m worried about my writing feed-
back… Because I live in Canada.” P11 reported that these concerns led to feelings of
frustration when receiving feedback and prompted an urgency to practice more. Unlike
P11 who interpreted critical feedback as “punishment”, P7, who has lower anxiety,

Table 4 MSLQ scale averages

Scale Subscale Mean SD Median IQR

Motivation scales Intrinsic goal orientation 5.9 0.6 6.0 0.5

Extrinsic goal orientation 5.1 1.8 5.7 2.3

Task value 5.6 1.0 5.8 1.5

Control of learning beliefs 5.6 0.9 5.8 0.8

Self-efficacy for learning and performance 3.3 1.3 3.0 2.4

Writing anxiety 5.1 0.9 5.3 1.3

Learning Strategy Scales Rehearsal 5.4 0.7 5.5 1.0

Elaboration 5.6 0.9 5.8 1.3

Organization 5.9 0.6 5.8 0.8

Critical thinking 5.4 0.8 5.4 1.0

Metacognitive self-regulation 5.0 0.7 4.9 0.8

Time and study environment management 4.9 0.5 4.8 0.6

Effort regulation 4.0 1.0 3.8 1.0

Peer learning 5.3 1.1 5.3 1.0

Help seeking 5.2 0.7 5.3 0.5
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views revision as an opportunity for improvement: “Every time when we read some-
thing we can change. Even bigger writers when they read their books, they change.”
These scores and comments suggest that there may be an association between anxiety
and learners’ approach to writing tasks. Conversely, low epistemic beliefs may inhibit
learning strategies, and so, writing development. One explanation for this interpretation
are the similarities between the MSLQ metacognitive strategies and control of learning
beliefs subscales, as the data in Table 6 suggests.

The few participants who scored low on metacognitive strategies generally scored
lower on control of learning beliefs. P8, who falls into the low group, commented on
externals factors, such as “different culture background” and “language habit” that
cause an individual to make mistakes in English. Despite identifying these translational
challenges, P8 does not engage in pre-planning metacognitive activities and prefers to
have a complete mental draft before starting to write: “I keep in my head. I don’t want
to write. I just think a long time.” Learners who are less able to regulate their mental
processes, as suggested by a tendency to not pre-plan, are less likely to believe their
performance is a result of their efforts. However, we do not see a clear division with the
control of learning beliefs scores in the high and low groups (Table 6), which may

Table 5 Writing Skills and Writing Anxiety

ID Writing Skills Writing Anxiety Group

11 1.8 5.2 Low

1 3.3 2.8 Low

9 3.3 4.8 Low

5 5.8 3.2 High

7 5.8 2.8 High

14 7.0 1.0 High

Table 6 Control of Learning Beliefs and Metacognitive Strategies

ID Metacognitive Strategies Control of Learning Beliefs Group

1 3.6 4.5 Low

15 4.6 3.8 Low

4 4.6 5.8 Low

8 4.7 4 Low

9 4.8 5.5 Low

6 4.9 5.8 Low

10 5 6.5 High

12 5.1 6.5 High

13 5.2 5.8 High

5 5.3 5.8 High

14 5.8 7 High

2 5.9 6.5 High

11 6.4 7 High
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indicate that our participants generally had a high internal sense of control when
learning to write. Despite this, the scores suggest that most of the mature ELLs would
benefit from support for enhancing self-regulatory behaviour, such as metacognitive
skills, and increasing their sense of control over the learning process. To promote
consistent self-regulatory behaviour, Greene et al. (2010) emphasized the importance of
aligning task conditions to trigger productive epistemic beliefs in computer-based
learning environments. They recommend that instructors in online environments make
the epistemic features of learning activities explicit to learners (Greene et al. 2010).
This analysis leads to our next finding:

F2: Learners who are confident in their ability to learn to write also employ
productive metacognitive strategies and seek ways to improve their writing.

Next, participants were again categorized per high and low scores, as shown in Tables 7,
8, and 9, to explore how scores vary across the intrinsic goal orientation and other
MSLQ subscales.

Within the peer learning and self-efficacy subscales, the few participants who scored
low also scored lower than their peers on intrinsic goal orientations. P11, who scored
relatively lower on intrinsic motivation, does not consider herself a good writer, stating: “I
am not good in my writing.” This indicates that goal orientation may be associated with
help-seeking behaviour and confidence about writing. In a study of undergraduate ELLs,
students with higher motivation were more likely to seek feedback (Waller and Papi
2017). Similar results have been found in studies with undergraduate students, where
intrinsic goal orientation was positively associated with self-efficacy while extrinsic goal
orientation was negatively associated (Phillips and Gully 1997). These relationships
highlight the importance of encouraging intrinsic motivation among ELLs to promote
engagement, confidence, and productive learning strategies. Put another way:

F3: Intrinsically motivated mature ELLs are likelier to seek help from instructors
and peers.

We then further explored learner motivations for learning to write. For the task value
subscale, no participants fell into the low category as none of them scored below a 4.5.

Table 7 Peer Learning and Intrinsic goal orientation

ID Peer Learning Intrinsic Goal Orientation Group

11 2.5 4.3 Low

7 4.0 6.0 Low

5 5.7 5.8 High

6 5.7 6.3 High

13 5.7 6.3 High

12 6.3 6.5 High

1 6.7 5.8 High

14 7.0 7.0 High
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All participants reported a high belief in the importance of learning the material, despite
their varying levels of intrinsic motivation. Participants reported high extrinsic goal
orientation, while no patterns between participant scores were observed on the other
EWBQ and MSLQ subscales. For example, P14 who had low extrinsic goal orientation
(score = 2.7) scored lower on self-efficacy (score = 5.0) than P9, who had the highest
extrinsic goal orientation (score = 7.0) and higher self-efficacy (score = 5.75).

Learning context can influence the goals learners adopt (Midgley et al. 2001). An
explanation for the high average extrinsic orientation scores and lack of association
with other EWBQ and MSLQ subscales in this study may be that many of the
participants are under pressure to learn these skills to improve their employment
prospects. In this setting, adopting a performance orientation may not negatively impact

Table 8 Self-efficacy and Intrinsic goal orientation

ID Self-Efficacy Intrinsic Goal Orientation Group

11 2.8 4.3 Low

5 5.6 5.8 High

12 5.6 6.5 High

13 5.6 6.3 High

4 5.8 5.5 High

9 5.8 6.0 High

8 5.9 6.0 High

7 6.0 6.0 High

6 6.1 6.3 High

10 6.1 6.0 High

2 6.4 6.3 High

14 6.4 7.0 High

Table 9 Task Value and Intrinsic goal orientation

ID Task Value Intrinsic Goal Orientation Group

3 5.5 5.0 High

6 5.5 6.3 High

15 5.5 5.8 High

7 5.8 6.0 High

8 5.8 6.0 High

5 6.2 5.8 High

12 6.2 6.5 High

9 6.3 6.0 High

13 6.3 6.3 High

10 6.7 6.0 High

2 6.8 6.3 High

14 7.0 7.0 High
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mature ELLs self-efficacy as it might for younger students (Midgley and Urdan 1995).
Though mastery goal orientations have been associated with higher levels of motivation
and persistence than performance orientations, this difference may not be as pro-
nounced for mature ELLs (Pintrich 2000).

When asked their reasons for taking English classes, most participants had clearly
defined goals. For example, P15 needed to score a 6.5 on the IELTS “to go to
university and continue my education in [healthcare field] … it need perfect language
because this field is related to people and I should speak a lot”. P7 was taking ELL
classes to improve his job prospects, as he believes employers prefer individuals with
“Canadian experience”. P7 further explained that “Sometimes they prefer a native
speaker or sometimes they prefer younger people.”

The above comments add context to the finding that no participant reported a low
task value score. These learners may not enjoy the material in their ELL classes, but
they recognize the value of the content in helping them reach their goals. Feedback
interacts with goal orientation to influence performance, and can be a powerful
scaffolding tool (Shute 2008). More specifically, goal-directed, formative feedback
which updates learners on progress towards their goals can motivate and direct learners’
efforts (Shute 2008). As many of the learners were motivated to master the course
material, they are likely to value feedback that provides information on how well they
are learning the material. Therefore, numerical grades (summative scores without
justification) may not hold much value for adult ELLs. This is summarized in our next
finding:

F4: Formative, goal-directed feedback may be more valuable to adult immigrant
ELLs than numerical scores.

Next, we analyzed the common writing mistakes made by participants to explore the
type of feedback that mature ELLs need to improve their writing, the types of feedback
they provide, the type of feedback they value, and how they respond to feedback on
their writing.

Common Writing Mistakes

Essay samples were graded to understand the writing challenges faced by mature ELLs.
The breakdown of essay scores across the four dimensions of the IELTS rubric is
summarized in Table 10. The average score was 5.1 out of 9. As a guide for academic
institutions, IELTS states that a score of 5.5 is probably acceptable for training courses
that are linguistically less demanding (e.g., catering, fire services) (Settings IELTS
entry scores n.d.).

An overview of the most common weaknesses identified across each dimension of
the IELTS rubric is provided below:

& Task response: Participants did not appear to accurately conceptualize all compo-
nents of the task requirements, as most essays did not adequately meet all aspects of
the prompt. All but one essay received some variant of the comment “Addresses the
task only partially”. Only three participants (P3, P7, P11) reported that they
engaged in pre-writing activities, such as note-taking. ELLs who engage in mining
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strategies, where they re-read the essay prompt to search for specific information
while writing, have improved task response and overall writing quality (Bråten
et al. 2011). Promoting such mining strategies can foster reflection and revision.
Additionally, these errors may be related to challenges in understanding writing
expectations in a new language, and individual differences may also play a role. As
said by P15: “for me even in my first language, I sometimes find it difficult to start.”

& Cohesion and coherence: Most of the essays had structural problems. One common
grader comment was the “lack of progression” in student essays. Ideas were
underdeveloped and lacked supporting details. Many essays also incorrectly used
cohesive devices. For instance: “But in compare between good things and bad
things from computer, I have to say that it is good device and I love it.” Several
participants reported that they thought in their native language, which led to
translational errors when converting their thoughts to writing. P6 explains: “I think
in Mandarin so maybe I have some problem, translate the sentence from Mandarin
to English. Maybe after translation is not what I want to say.” P11 adds to this “I
think it in Persian and write it in English. [Instructor] always said to us think
English and live English. I do not agree.” Participants’ tendency to think about their
writing in their native language can be leveraged by encouraging pre-writing
activities as brainstorming in one’s native language leads to better cohesion and
coherence in writing (Lally 2000).

& Lexical resource: Generally, essays contained inaccuracies in collocations and
expressions that impeded meaning. The errors suggest learners are attempting to
convey complex ideas but are unable to construct the appropriate sentence structure.
For instance: “We can sleep less hours that our grandparents slept, we spend hours
and hours in front of the …” Learners expressed hesitation when using complex
words they knew for which they lacked confidence in its proper usage. P6 said: “I
maybe I know the word but I don’t know how to use it appropriate.” P1 pointed to a
perceived lack of rules as her challenge in learning vocabulary: “This is ‘a’ instead
of ‘u’. So, and I found this really difficult for me, like just because there is no rules.
Like there is... sometimes it’s the same word, the same pronoun but the meaning is
different.” When uncertainty poses a challenge in individual writing, collaboration
with peers can provide learners with confidence and greater awareness of their
writing challenges (Tang 1999).

& Grammar: Common grammatical errors included run-on sentences, a limited range
of structures, and complex, unclear sentences. At least one of these issues occurred
in all 30 essays. P1 suggested that having example sentences with the word would

Table 10 Essay average scores

Topic Mean SD Median IQR

Task Response 5.0 1.1 5.0 2.0

Cohesion 5.1 0.9 5.0 1.0

Vocabulary 5.4 1.2 5.0 1.0

Grammar 5.0 1.1 5.0 2.0

Total 5.1 1.0 5.3 1.5
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give her confidence in modelling her sentence: “You write one word give you the
meaning and you write a sentence, I will write a sentence”. This kind of modelling
has been shown to benefit adult ELLS When adult ELLs work collaboratively, they
produce texts with more complex sentences and higher accuracy (Storch 2005).

Peer-Review Feedback

Mature ELLs provided feedback on peers’ writing. Across the 30 essays, a total of 316
low-level feedback comments were made. Of these, 198 (63%) were correct. In total,
68 high-level feedback comments were made. Of these, 71% were correct. Most of the
feedback was delivered in an affectively neutral tone (83%), and praise was uncommon
(21%).

Feedback most commonly addressed the coherence and cohesion of the essay, at a
frequency almost double that of the other three rubric dimensions. Most feedback
identified a problem (96%), but only a small portion of this feedback offered a solution
(23%). This breakdown is shown in Table 11, and is summarized in the next finding:

F5: While mature ELLs provided more frequent low-level feedback, their high-
level feedback was more accurate.

Explanations of the problems and solutions were rare, which may be problematic as
learners are more likely to implement feedback revisions they understand, and learners
are more likely to understand a problem if a solution is provided (Nelson and Schunn
2009). On the advantage of peer-review, P3 points out that learners with similar
challenges may be better suited to help identify errors as “foreigner students have
problem in some kind of thing. I know for example, the Iranian the ‘how‘ and ‘where‘
is their problem.” Training ELL students by providing examples of good feedback
leads to more revision-oriented feedback (suggestions and critical analysis) in
computer-mediated peer review (Liou and Peng 2009). P15 says: “I want to read some
real good ones to compare because yes, a good writer can use some materials I often I
know but I can’t write out.”. This suggests that one way to improve feedback quality
could be through coaching mature ELLs to provide explanations in their feedback.

Epistemic Emotions in Response to Feedback

As the epistemic emotions questionnaire data was not normally distributed, a more
robust non-parametric test was run (Wilcoxon Signed-rank test for paired data). Of the
seven emotions, participants felt moderately more anxious (Z = 2.61, p = 0.008), bored
(Z = 2.39, p = 0.017), and frustrated (Z = 2.41, p = 0.008) when presented with fake
feedback. No differences were found for the emotions of surprise, curiosity, excitement,
and confusion between the true and false feedback. Median and IQR for each of the
responses are shown in Table 12.

There was no significant difference in participants’ agreement when they were given
true or false feedback (Z = 1.04, p = ns). Participants were split on whether they
believed they could identify incorrect peer feedback. Both P7 (“No it would not
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confuse me … I know what I wrote and where I want to focus on.”) and P3 (“No I
didn’t get confused. Because sometimes if I have a problem I know that I have a
problem.”) explained that they knew their challenge areas and therefore would not be
confused by incorrect peer feedback. Some acknowledged that unless peer feedback

Table 11 High-level feedback breakdown and classifications

Feedback attribute Feedback Categories Count Proportion

Correct Correct 48 0.71

Incorrect 20 0.29

IELTS Dimension Task response 13 0.19

Coherence/cohesion 29 0.43

Vocabulary 14 0.21

Grammar 12 0.18

Feedback type praise 14 0.21

problem/solution 53 0.78

summary 1 0.01

Scope global 45 0.61

local 23 0.39

Affective language mitigation-compliment 10 0.02

mitigation-other 9 0.15

neutral 49 0.83

Localization localized 24 0.41

not localized 35 0.59

Problem/solution problem 45 0.76

solution 2 0.03

both 12 0.20

Problem explanation absent 49 0.83

content 10 0.17

Solution explanation absent 56 0.97

content 2 0.03

Table 12 Median and IQR for responses to feedback accuracy

Response Feedback Accuracy Median IQR

Anxious True 2.0 1.0

False 2.0 2.0

Bored True 1.0 1.0

False 2.0 2.8

Frustrated True 1.0 1.0

False 2.0 2.0

Agreement True 5.0 3.0

False 5.0 4.3
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was clearly wrong, they may not identify it as incorrect. P15 said: “If the feedback is
very clearly it is wrong, maybe I can tell. Sometimes I can’t identify”. P6 shared a
similar thought: “If he didn’t know what is correct and the other give him the wrong
feedback it may be confused”. While trust in peer feedback was mixed, no participant
reported distrust in instructor feedback. When asked if he had ever received incorrect
instructor feedback, P7 expressed surprise: “I didn’t think of that before. I don’t know. I
think that the instructor will give the right feedback as he should be experienced.”

Participants agreed more (Z = 3.12, p = 0.005) with what they believed to be ma-
chine feedback than peer feedback. However, there was no significant difference in
how much they agreed with the feedback between the instructor and a peer (Z = 2.02,
p = ns) or the instructor and machine (Z = 1.23, p = ns). Median and IQR values for the
responses are shown in Table 13. As content of feedback may influence acceptance
(Nelson and Schunn 2009), our investigations focused on the source of feedback and its
perceived level of authority. The content of the feedback was not manipulated in this
study as all feedback shown to participants was generated by the instructor and was
therefore standardized. This analysis informs our next two findings:

F6: Participants felt significantly more anxious, frustrated, and bored when pre-
sented with false feedback (incorrect feedback that was generated by the
instructor).
F7: There was no difference detected in mature immigrant ELL acceptance of peer
and instructor feedback. However, mature immigrant learners seem accepting and
less likely to question automated feedback than peer feedback.

One explanation of the increased negative emotions (see Table 5: Writing Skills and
Writing Anxiety) may be that mature immigrant ELLs have strong and generally
correct beliefs about what their writing weaknesses and challenges are. Feedback that
contradicts these beliefs elicits negative feelings of frustration and anxiety, especially
when they do not receive justification for the feedback or understand why they received
it. Previous studies have also observed strong beliefs about feedback correctness among
ELLs. A study of peer-review found that graduate student ELLs incorporated only 53%
of feedback during revision, suggesting that learners selectively decide which com-
ments are accurate (Mendonça and Johnson 1994). In another study, the most common
reason given for rejecting peer feedback was that it was believed to be incorrect (Yang
et al. 2006).

Participants were significantly more likely to agree with machine feedback than with
peer feedback, but not more likely to agree with instructor feedback than machine
feedback. One explanation of this may be that learners initially read peer-feedback with

Table 13 Median and IQR for responses to perceived feedback source

Perceived Feedback Source Median IQR

Peer 4.0 1.8

Instructor 5.0 2.0

Machine 6.0 1.0
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distrust and instructor feedback with trust. However, they are open to automated
feedback until it contradicts a strongly held belief. For instance, P15 expressed distrust
of automated feedback in response to feedback she believed was wrong: “The best part
of my study is grammar. I don’t believe I can make so many frequent grammar errors.
So if computer can give this kind of assessment, maybe the computer can point
mistakes.” P1 explains: “I will trust people or machines who I believe... I know they
know more than me.” If feedback does not align with their self-beliefs, non-acceptance
of automated feedback may increase. These reactions suggest that response to feedback
is highly context dependant. Prior research on learner perceptions of peer-feedback in
undergraduate and graduate classrooms is inconclusive, with some indicating that ELLs
are distrustful of peer advice (Murau 1993; S. Zhang 1995), while others suggest that
they are just as or more likely to incorporate peer comments than instructor feedback
(Mendonça and Johnson 1994; Paulus 1999).

Participants were also more likely to feel confused about feedback they believed
came from a peer or instructor, compared to that from a machine. An explanation for
this lack of confusion could be that most of the participants were receiving automated
feedback for the first time, which may have meant they had no existing expectations for
the feedback they received. Their acceptance may be partly due to automation bias,
where an overload of manual and automated input distracts a decision-maker and leads
to increased acceptance of automated tasks (Parasuraman and Manzey 2010). The
finding that mature ELLs are accepting, and possibly even more trusting of automated
feedback than peer feedback, could be useful in designing online learning systems. For
instance, coaching mature ELLs about qualities of effective feedback could lead to
more meaningful peer-review and be supported by a computational agent.

Discussion: Mature ELL Attitudes towards Learning to Write through Peer-Review

The above section presented the first phase of work contributing to the development of
a writing support tool for adult immigrant ELLs. Individual differences were measured
through the MSLQ and EWBQ and led to Finding F4, which suggests unique ELL
characteristics, such as low value placed on summative assessment (Section 4.4.2).
From this analysis, we present two suggestions to consider in the design of feedback
systems. First, adult immigrant ELLs have high intrinsic motivation, which may be
prompted by a need to quickly acquire and apply skills (Finding F1, Section 4.4.1).
This finding of high motivation among older adult ELLs supplements an earlier study
which found that as individuals age, belief in their ability to learn strengthens
(Schommer 1998). The correlation between age and epistemic beliefs, as well as strong
motivation to learn, suggests that mature immigrant learners may be better equipped to
independently learn new and complex skills than younger learners. Second, learners’
epistemic writing beliefs and goal orientations may shape the cognitive, metacognitive,
and rehearsal strategies used when learning to write, such as help-seeking behaviour,
which may ultimately impact writing development and performance (Finding F2, F3,
Section 4.4.2).

Learners who held positive epistemic beliefs also employed productive learning
strategies, as has been proposed in prior theoretical models (Bråten et al. 2011; K. Muis
2007). This finding has implications for adaptive system design. For instance, learners
with low epistemic beliefs may require greater prompting to seek feedback on their
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writing. As suggested by Greene et al. (2010), an epistemic tutor in a computer-based
learning environment could provide explicit cues about the learning task to activate
productive epistemic beliefs. An example of these types of cues would be prompts to
compare and contrast the information presented.

Regardless of learners’ epistemic beliefs, the provided peer-feedback was generally
accurate and more so when the feedback commented on a high-level aspect of the paper
(Finding F5, Section 4.4.4). In general, participants reacted differently when feedback
was not correct, as shown by an increase of negative emotions when faced with fake
feedback (Finding F6, Section 4.4.5). Feedback from peers elicited greater confusion,
suggesting that learners were more willing to question comments they believed came
from another learner. However, participating ELLs tended to be very accepting of
automated feedback, more so than peer feedback (Finding F7, Section 4.4.5). Studies
of younger students indicate that they are generally optimistic about automated feed-
back, similar to our mature ELLs. While university-level students (both native English
speakers and ELLs) appreciate feedback on writing, they are not comfortable with the
numerical grades provided by these systems (Curran et al. 2013; Dikli and Bleyle 2014;
Fang 2010). However, grades were not a major concern for our learners who were
engaged in an informal learning activity (Finding F4, Section 4.4.2), which suggests
that mature ELLs may be more accepting of automated support than younger students.
Thus, a platform incorporating automated feedback may be more likely to be adopted
by mature ELLs as positive perceptions of automated feedback are linked to future
intention to use the writing support tool (Roscoe et al. 2017).

Many of the participants in this study were no longer taking English classes by the
second session. Most were either searching for a job or attempting to return to school.
Thus, this study discovered a need for a tool to facilitate writing development outside of
the classroom and without instructor involvement. As summarized by P8: “Feedback is
important. It’s key. Practice. I can practice in my home but we can’t if we don’t have
feedback. Practice will not continue because I don’t know if it’s right or wrong”. In this
context, two ways learners can get timely and accurate feedback is through peer-review
and machine generated metrics. This analysis found support that peer-review between
mature immigrant ELLs can yield high-quality, accurate feedback. Additionally, ma-
ture ELLs were generally accepting of machine feedback; a question that has not been
previously explored. So, an application that incorporates peer and automated feedback
could bridge instructor-led learning with learning outside the classroom, and thus serve
as a valuable tool for new immigrants transitioning into the workplace, school, and new
culture overall. These kinds of transitional technologies have been found to improve
learning outcomes with other learner groups, such as low-literacy adults (Munteanu
et al. 2010). To further develop this idea, a more thorough examination of the design
requirements for such a tool was undertaken in the second phase.

Phase Two: Developing Design Guidelines

The methods used in education research for early specification of design requirements
are still generally grounded in prior knowledge, theoretical frameworks, and the
existing body of practice. Often, end users of an application are not involved in its
development. While traditional methodologies, such as these, provide a strong
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background for development, they do not always easily adapt to a wide range of user
needs. However, participatory design does, and this design method helps ensure ease of
use. As such, participatory design methods were used to investigate how learners
respond to various feedback types and presentations, and to elicit design requirements
for learning analytics and feedback features in the final part of this study. The first
phase found support for the development of a platform that allows mature immigrant
ELLs to engage in peer-review, while this second phase aims to provide further context
to the earlier findings.

Methodology: Participatory Design

Participatory design (PD) integrates users into the technology creation process through
a variety of methods (e.g., interviews, observations, or design activities) that elicit
requirements from the early stages of the design process. A key component of PD is the
partnership between the researcher and participant, where the researcher acts as ap-
prentice to the participant who is a master of their process (Soegaard and Friis Dam
2013). PD can be employed with a variety of users, even if they do not have any design
experience or technical knowledge, and it can reveal hidden elements that result from
the difficulty associated with verbalizing one’s process. Though it is extensively
employed in other research domains, PD is rarely used in educational contexts (Birch
and Demmans Epp 2015) despite its potential to inform design by better understanding
learners and their environments.

Combining observations from PD with traditional assessments can provide addi-
tional insight. One major advantage of integrating these approaches is that it provides
both an objective view of the learning context and the learner’s perception of it. This
can highlight surprising (in) consistencies between the two (Liaqat et al. 2018). Another
advantage of PD is that it can help generate design ideas. The result of such investi-
gations are themes and recommendations, which are followed by more qualitative
research that aims to formalize the designs of technologies for the target user group.
This is the approach we took in the second part of our research. These qualitative
design-based methods are easily combined with more quantitative insights, such as
those drawn from psychometrics and learning analytics as was done in the first phase of
our research.

Procedure

Two open-ended PD group sessions were run where ELLs were given tasks that would
support the design of a tool. Both groups were facilitated by the same researcher. A
subset of the previous participants were included in these PD group sessions. Each
session lasted approximately 1.5 to 2 h. The first group consisted of three participants
(P1, P7, P12), while the second group involved four (P3, P8, P11, P13). These groups
were formed based on participant availability. See Table 1 for participant demographic
information.

For both PD sessions, participants first completed a warm-up activity where they
were asked to work together and provide feedback on a drawing to get them comfort-
able with the type of activities performed in the main session. The main session then
varied by group.

International Journal of Artificial Intelligence in Education



The first PD group was tasked with modifying the IELTS rubric into one they would
feel comfortable using for peer-review, as it was an assessment tool all the participants
had experienced using. They were provided with pen and paper to sketch out their
ideas. The group was encouraged to discuss their ideas and to reach a consensus on
design decisions. This activity was designed so that the think aloud process and group
collaboration could reveal how the target learners translated a set of standardized
requirements into their own words. This activity was also meant to help identify gaps
between the learners’ interpretations and the expectations communicated through the
rubric.

The activities of the second group were independent from those of the first. The
group was asked to collaboratively peer-review an essay. They were asked to
think aloud and to reach a consensus with the group before providing feedback.
The observed workflow was then compared with the modified rubric developed by
the first group to identify common themes across the two. Since participants were
at LINC level two, all had experience in assessing writing (whether their own or a
peer’s). They also had experience with receiving feedback. This activity was
designed to elicit information about what learners emphasized and valued when
providing feedback.

Themes were drawn from the transcribed sessions using thematic analysis methods
(Braun & Clarke, 2006). Thematic analysis makes use of inductive strategies for
analyzing qualitative data, where data is iteratively abstracted to identify common
themes and patterns. This inductive approach allows for a systematic analysis of
qualitative data and links research with theory (Smith, Harre, & Langenhove, 1995).
We report structured findings as common for mixed methods research where thematic
analysis is required. Similar to other work with ELLs, we provide support for the
findings (emerging themes) through the use of quotes from participants (Demmans Epp
2017; Munteanu et al. 2010).

Findings

Themes and related codes were generated by the researcher from each of the two PD
group sessions, as shown in Fig. 1.

Explicit Cues Are Needed to Scaffold the Writing Process

Rubrics Need to Embed Guidance to Support Peer-Reviewers The first group’s
preliminary design included a slightly reworked version of the IELTS rubric,

Fig. 1 Themes and related codes
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where the peer-reviewer could give a numerical score and provide open-ended
comments under each dimension. Overwhelmingly, the group decided they did not
like the open-ended idea of an IELTS rubric, with P1 (Table 1) explaining they
did not feel they had the expertise to provide detailed feedback for each dimen-
sion: “For me, it’s too complicated, and I can’t read exactly the difference
between each category.” Other suggestions were made, such as having a guiding
set of questions that followed the structure of the essay, as said by P12: “We could
follow the steps of the paragraph. We could start with the topic sentence, then
work on a specific topic, give an explanation for each one, and then the conclu-
sion.” The group concluded that it was important to get a holistic view and to
have the ability to see the details of the writing.

Peer-Review Is Structured Iteratively around Explicit Cues The second group was
asked to review an essay together. Without being prompted to do so by the
researcher, participants made sure that everyone in the group agreed with a point
before writing it down. When asked to develop a rubric, there were conflicting
ideas on how to organize it. The participants agreed that the first criteria should be
the structure of the essay: “I think first there should be an introduction. We need
the question but in different words and our main idea that we want to analyze it in
whole essay” [P13].

The group read through the essay at least three times. After the first pass, the group
discussed the structure and task response of the essay. P13 remarked: “It didn’t show us
any point or goals of the writing. There’s no introduction, no conclusion, just exam-
ples.” Next, the group agreed to move on to check for vocabulary, grammar, and
punctuation. However, they realized they would have to re-read the essay to observe
these issues as they had been focusing on structural aspects the first time. In the last
pass, the group looked at more holistic aspects of the essay, such as the writing style
and overall impact, as explained by P8: “In Chinese, I’m focused on some writing skill
about how you organize your sentence, how to make the idea clearly, and make the
reader want to read your writing.”

The first PD group discussed how using a purely holistic rubric, such as the IELTS
was a challenge for them. The second group generated a deconstructed rubric that
transformed review into a linear process. Rather than attempt to read through the entire
essay before being able to use the rubric, the group could comment on each part of the
essay as they read it. Additionally, by focusing on a distinct aspect of the writing in
each pass, it seemed that less cognitive effort was required overall.

Collaboration between Peers Brings Multiple Benefits

Sense of Collaboration Promotes on-Task Behaviour While developing the modified
rubric, the first group discussed how it would be helpful if they could see what
feedback other reviewers had given. The group appreciated the idea of having a sense
of collaboration with other learners. Another benefit mentioned was that it may draw
attention to overlooked problems. As mentioned by P7, “It will help you pay more
attention to the details.” P12 confirmed that “it keeps good information between us,
keeps us posted.”

International Journal of Artificial Intelligence in Education



On the benefits of being able to ask questions, P1 said:

That’s a good idea. That would keep you writing more, because you write more,
by asking questions. Because the people that give you the grade, you are going to
ask, oh why, what is the mistake, so you write more, the relation between you and
the other people.

There was consensus in the group on the importance of two-way communication
channels between peers. The group believed that communication fosters a sense of
collaboration, motivates, and helps learners identify and understand their errors. In
other contexts, the benefits of a two-way, semi-structured communication platform
have included timely responses to queries and higher quality of help (Greer et al.
1998a, 1998b) as well as increased social support that contributes to learning
(Phirangee et al. 2016).

Peers Are a Rapid Source of Feedback The reviewing behaviour in the second group
demonstrated additional advantages of collaboration. When a participant went off-track
during the review, another participant would bring them back on task. At one point,
P11 began discussing what their own response to the prompt would be. The participant
was quickly reminded about the task objective by P13: “Ok, it’s right, but we just want
the feedback about this essay, not our opinion.” Participants were also comfortable
asking each other for clarification when they encountered unfamiliar words or sentence
structures while reviewing. For instance, P11 asked “What’s the meaning ‘wished’ in
this sentence?”, to which P13 replied “It’s used a verb, but in the past”. Learners may
also be more willing to seek help from peers. With PHelpS, a peer-help system for the
workplace, employees asked questions frequently to other co-workers when provided
with a platform that facilitated this exchange (Julita Vassileva et al. 2016).

Collaboration allowed the groups to identify opportunities for improvement and also
promoted on-task behaviour. Through discussion, learners could seek immediate
clarification from peers, remind each other when discussion went off-track, and
collaboratively make sense of the learning activity. These interactions demonstrate
the important role peers play in regulating learning behaviour among mature ELLs,
suggesting that providing opportunities for collaboration in an online platform could
bring similar benefits.

Open Learner Models Can Promote on-Task Behavior

Progress Tracking May Motivate Revision The first group discussed how they found it a
challenge to review and revise their writing. They suggested that prompts to revise,
such as a rubric for self-assessment might motivate them to review their writing. As P1
stated: “I don’t like to review my writing, so maybe now, let’s see how many mistakes I
can find” with P12 adding “I like seeing numbers.” P1 illustrated that incorporating a
means of assessing performance could be a strong incentive when faced with a lack of
intrinsic motivation, while P13 emphasized the importance of concrete indicators of
performance. In language learning settings, the use of open learner models to provide
feedback on current learner abilities and progress has been found to support continued
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learner effort (Demmans Epp and McCalla 2011). Beyond motivating learning activ-
ities, prompting learners to reflect on models that represent their current knowledge or
skill state can facilitate knowledge acquisition (Zapata-Rivera and Greer 2002). OLMs
can also encourage cognitive processes, such as noticing and depth of processing, that
are expected to support language acquisition (Shahrour and Bull 2008).

External Prompting May Motivate Consistent Practice The second group explained
how they need better tools to help them learn new vocabulary and grammar rules.
Simply saving new information to a library was not enough: [P13] “I think it’s not good
enough. It’s just a collection of words.” [P3] “I know some applications help you to
repeat again and again. If it’s just a collection you put it aside.” Consistent with prior
findings of migrant ELL use of technology (Demmans Epp 2017), the group agreed
that it was insufficient to just save. They wanted a system that would prompt them to
regularly practice what they had saved in their library, which is also reflective of their
need for structure when writing.

A common theme in mature immigrant ELL discussion seems to be an aversion to
uncertainty and vague objectives when learning to write. Providing more tangible,
quantifiable details, better explanations, or mechanisms that guide learners through an
activity seem to be potentially useful scaffolds for supporting learners during the
writing process. This can be done through learning dashboards or open learner models
which have been found to increase motivation and engagement for ELLs (Tsourounis
and Demmans Epp 2016). A simple feature addition that could meet these learner
preferences would be the use of an OLM that allows learners to reflect on their
performance, plan their future learning activities, or see their progress (Demmans
Epp and Bull 2015).

Discussion: Co-Designing Peer-Review for Mature ELL Needs Participants emphasized
the need for structured direction throughout the writing process. This need for explicit
guidance may be explained by the phase one findings, which revealed a strong
association between epistemic writing beliefs and learning strategies, as well as links
between anxiety and time and study environment management. This suggests that
when learners lack confidence in their writing ability, they are less likely to engage
in effective learning strategies, and so feel a greater need for clear structure.

Like other adult migrant ELLs (Demmans Epp 2017), participating ELLs repeatedly
highlighted the importance of socio-collaborative approaches to learning throughout
the PD process. This type of approach is supported by language-learning theories, such
as languaging, that state language is learned through deep interaction with that lan-
guage and those in our surroundings (Swain 1995). In the first phase it was found that
learners have high intrinsic motivation to learn to write, and they can provide high-level
peer feedback with 63% accuracy. Combined, these findings add support for the need
to build an online peer-review platform for writing development. Such a platform could
even integrate just-in-time support from peers that can be used to address specific
writing problems as identified through the feedback that a learner has received. This
type of interaction would be consistent with the aims of the PHelpS and iHelp systems
that were previously used to support learners who were trying to write code and adults
in the workplace (Bull et al. 2001; Greer et al. 1998a, 1998b; Julita Vassileva et al.
2016).
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Peer collaboration seems to have many benefits. A study of collaborative writing
among adult ELLs found that learners working in pairs produced shorter texts than
individual writers, but these texts had higher complexity, grammatical accuracy, and
better responded to the task (Storch 2005). Additionally, computer-mediated collabo-
rative writing provides a platform for learners to engage in meta-discussions about
language and writing, which may promote deeper levels of understanding of the
material (Storch 2011; Swain 1995). Thus, a peer-network may be an efficient and
effective channel for providing learners with timely and useful writing feedback. Such
peer-networks have shown potential in other domains for providing just-in-time,
meaningful support (Bull et al. 2001; Julita Vassileva et al. 2016). They have also
resulted in better second-language writing products (Abrams 2019).

The PD group sessions revealed that members of this population may lack intrinsic
motivation to complete certain writing tasks, such as revision. Additionally, mature
immigrant ELLs’ discussion indicates they appreciate having clearly defined mile-
stones and seeing their progress towards them. Thus, there is a need to more explicitly
link in-app achievements to real-world, tangible progress. This can be done through
open learner models that promote reflection and allow learners to contextualize prog-
ress through comparison with their prior abilities or peers, as has been seen in other
language-learning contexts (Demmans Epp and McCalla 2011). Providing more tan-
gible, quantifiable details, better explanations, or mechanisms that guide learners
through an activity seem to be potentially useful scaffolds for supporting learners
during the writing process.

Implications and Design Guidelines

The cyclical writing process of submitting a draft, receiving feedback, and revising can
take considerable class time and is resource intensive for instructors. It also does not
support the transition of learners into the workplace environment, which is particularly
challenging for mature migrant ELLs as they have limited access to formal support
systems when transitioning to this context. Computer-based support tools provide
opportunities to guide learners through the writing process by provisioning timely
feedback and supporting the recursive nature of writing that traditional classrooms often
do not support. In addition to the adaptive supports and automated assessment one
would expect in such tools, integrating online peer review could be beneficial because it
can lead to greater on-task behaviour than face-to-face interaction (DiGiovanni and
Nagaswami 2001). From the data captured in the PD group sessions and by drawing on
our earlier findings, we suggest four design guidelines for the development of writing
support tools for mature ELLs. These design guidelines and example implementations
are summarized in Table 14. In this section, we detail these design guidelines and,
highlight their connections to existing literature where appropriate.

Design Guideline One: Support Collaborative Writing Processes

The study found that learners were able to provide accurate feedback, especially on
higher-level issues such as task response and logic (Finding F5, Section 4.4.4). As
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part of meeting this objective, the workflow of peer-review was observed to
understand how a system might support this process. It was discovered that as
peer-reviewers, mature immigrant ELLs felt comfortable collaborating, asking
questions, and correcting one another. Mature ELLs’ tendency to question peer
feedback also suggests that peer-review can serve as a platform for productive
discussion (Finding F7, Section 4.4.5). This finding is supported by a study which
suggests that face-to-face peer-review can serve as a scaffolding mechanism for
ELLs (Guerrero and Villamil 2002). However, group dynamics (e.g., relationship
between peers, cultural background, type of task) affect learners’ engagement with
online peer-review, highlighting the importance of properly designing the mecha-
nisms for delivering peer-review systems (Yu and Lee 2016). Otherwise, mature
ELLs may not trust the system or engage with it.

We also found that mature ELLs feel anxious when presented with feedback that is
inaccurate (Finding F6, Section 4.4.5). Providing a channel where learners can ques-
tion the feedback they receive may help alleviate some of this anxiety. This can be done
in a manner that is consistent with the approaches used in open learner models, where
learners can try to persuade the system (Bull et al. 2016), edit the results of an
assessment (Mabbott and Bull 2006), provide additional evidence of their knowledge
or skills (Bull and McKay 2004), or negotiate with the OLM (Bull and Pain 1995;
Kerly et al. 2007; Mabbott and Bull 2006) when they disagree with something that is
communicated through that OLM.

In existing writing systems, the peer-review process is rigidly structured. Peer-
reviewers communicate with the writers through a rubric, and writers usually cannot
respond back. This study found support for creating a platform that allows for more
free-form communication and discussion between learners, and that helps reviewers
provide more formative feedback (Finding F4, Section 4.4.2). Additionally, our
learners were intrinsically motivated (Finding F1, Section 4.4.1), which suggests they
are more likely to engage in help-seeking behaviour (Finding F3, Section 4.4.2). These
findings lead to our first design guideline:

Table 14 Summary of Design Guidelines

Design Guidelines Example Implementation

DG1: Support Collaborative
Writing Processes

Encourage learners to discuss concerns in a group
channel (e.g. Are you unsure about this feedback?
Ask your peers for their opinions in the main
discussion channel.)

DG2: Enhance Peer Support
with Automated Support

Adaptive prompts to encourage learners to reflect
on task requirements as a pre-writing activity
(e.g. What do you think the prompt is asking
for when it says X? How could you address that?)

DG3: Structure Tasks to Support
Linear and Holistic Review

Ask peer-reviewers localized questions (e.g.,
Does this sentence support the topic statement?)
and holistic questions (e.g. What are your
overall impressions?).

DG4: Contextualize Learning
through an Open Learner Model

Connect in-system performance to practical skill
acquisition (e.g., “You can now write short,
work-related emails to a co-worker”)
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DG1: Peer-review platforms should allow mature immigrant ELLs to collabora-
tively iterate through the writing process.

Design Guideline Two: Enhance Peer Support with Automated Support

The acceptance of peer-review feedback was also measured, which showed that mature
ELLs are more accepting of machine feedback than peer feedback (Finding F7,
Section 4.4.5). This suggests that automated tutors (i.e., agents) could play an important
role in prompting and guiding learners through writing tasks. We propose three types of
support that could be provided by an online tutor, based on the patterns of errors
learners made in each of the four IELTS rubric dimensions. This includes supports to
help learners conceptualize, structure, and include details in their writing.

Conceptualize The first challenge participants faced was interpreting task requirements.
One strategy for addressing this issue is pre-writing, an essential first step in the writing
process for idea development (Rohman 1965). It seems that participants were not familiar
with pre-writing, as the majority did not use the provided paper for notetaking. Writing a
multiple paragraph essay without an outline can lead to incomplete, off-topic responses
and exacerbate structural issues. So, a support tool should ensure that learners understand
the task requirements. This can be done by using an agent or other mechanism based on a
user model to ask leading questions that prompt learners to explicitly define the task as a
pre-writing activity. For instance, the iHelp systemmatched learners with a peer based on a
model of both students’ knowledge of domain content (Julita Vassileva et al. 1999). A
similar approach could be used to match adult ELLs to ensure that the peer providing
feedback has the knowledge necessary to support the writer whosework is being reviewed.

Other pre-writing activities often used in classrooms to help learners make sense of
the task requirements are clustering, where learners brainstorm related words or
thoughts in response to a prompt, rapid free writing, where learners quickly write
down ideas, and asking wh-questions where learners come up with who, what, where,
when, why, and how questions (Richards and Renandya 2002). Online tools could
further enhance these activities by serving as a platform for learners to springboard
ideas and seek validation and feedback from peers.

Structure It was clear from many of the essays that their authors struggled with framing
coherent arguments. The lack of high-level structure, such as paragraphs, suggests that
not all learners were familiar with the essay format. Teaching structure is a challenging
task as practice may not always improve skill. This may be because learners require a
conceptual understanding before being able to transfer structural features to other
contexts (Richards and Renandya 2002). Support tools can help by providing templates
that learners can select and build from. On a more localized level, structural issues with
sentences were also common, and similar templates could be provided.

Details Many essays did not provide an adequate level of detail. Feedback mechanisms
could prompt learners to develop their points as they write by suggesting sentence
starters that encourage writers to provide different types of details, by including an
example, elaborating, or providing a counterargument.
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In addition to these supports, mature ELLS have a need for greater guidance on
technical aspects of writing. It was found that the accuracy of the low-level feedback
reviewers provided was lower than that of the high-level, suggesting that mature ELLs
have incorrect understandings of such technical details which require revision (Finding
F5, Section 4.4.4). Mature ELLs also need guidance in providing higher-level feed-
back, which suggests that they may not be aware of such issues in writing and need
greater guidance (Finding F5, Section 4.4.4). Peer-review is one channel for such
guidance. Natural language processing approaches are another if they are augmented
with appropriate explanations for different types of errors (Wanderley and Demmans
Epp 2020).

Migrant ELLs’ tendency to question peer feedback (Finding F7, Section 4.4.5) and
their strong epistemic beliefs suggest that peer-review can serve as a productive
platform for promoting discussion, seeking support, and making sense of feedback
together. Peer-review could encourage learners to question and revise their beliefs.
Learning can also be facilitated through prompting learners to justify the claims they
make about their knowledge (Zapata-Rivera and Greer 2002). However, mature ELLs’
higher acceptance of machine feedback suggests that automated guidance can play an
important role in supporting technical aspects of the writing process. Additionally, this
support would serve as another channel for receiving formative feedback that helps
mature ELLs identify and revise errors, which our learners indicated was more valuable
to them than numerical scores (Finding F4, Section 4.4.2). These findings inform our
next guideline:

DG2: Automated tutors should enhance a peer-review platform by scaffolding
mature immigrant ELLs through technical aspects of writing by providing prompts
for understanding task requirements, improving structure, and providing relevant
details.

Design Guideline Three: Structure Tasks to Support Linear and Holistic Review

Learners reviewed writing iteratively, focusing on one aspect of the writing at a time.
First, they examined the structure to ensure the required elements of the writing were
present. Here, they also assessed the task response. Next, they moved on to correcting
the grammar and punctuation. Finally, they engaged in a holistic assessment of writing
style and clarity.

Rubrics are generally designed for holistic assessment and assessment is usually
done as a last step in the peer-review process. However, mature ELLs assessed writing
in a linear pattern as well as a holistic one. This observation suggests that
deconstructing the task of peer-review into smaller ones, prompting learners to assess
as they read, and encouraging them to take multiple passes may make the peer-review
process more manageable.

Research on differences in feedback type in online and face-to-face peer-review is
mixed, with some suggesting that an online platform prompts greater global-level
feedback, while other studies have found the opposite (Yu and Lee 2016). This may
be due in part to individual and context differences between the studies. Understanding
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these differences is needed to guide the design of scaffolds in online peer review. It was
found earlier that mature ELLs provided high-level feedback with less frequency than
lower-level feedback (Finding F5, Section 4.4.4), though they prefer to receive high-
level formative guidance on their own writing (Finding F4, Section 4.4.2). Decon-
struction could help address this issue by guiding the peer-reviewer’s attention through
the different levels of granularity they should assess writing on. So, our next guideline
is:

DG3: Rubrics should deconstruct peer-review into manageable tasks that allow
mature immigrant ELLs to review both linearly and holistically.

Design Guideline Four: Contextualize Learning through an Open Learner Model

Another key component for this system is determining the kinds of prompts that would
motivate learners to engage in the writing process. One finding was that mature
immigrant ELLs enjoy assessing themselves, though they may not be sure how to do
so. This finding was in line with the earlier results from psychometric scales, which
showed that these learners have strong intrinsic motivation to master the material
(Finding F1, Section 4.4.1), and a strong desire for formative feedback that helps
them in assessing progress (Finding F4, Section 4.4.2).

A major concern participating ELLs expressed was the danger of this system
becoming a tool for collecting vocabulary and writing feedback without it supporting
learning and improvement. To address this concern, participating ELLs suggested that
regularly receiving prompts to review would help them stay on track, which comple-
ments the earlier finding that intrinsically motivated learners are more likely to engage
in help-seeking behaviours (Finding F3, Section 4.4.2). These prompts for activities,
combined with regular feedback and writing tips may help motivate mature immigrant
ELLs to consistently practice and improve their writing. Explicit prompts and imme-
diate feedback can be used to promote on-task behaviour (Deterding et al. 2011), such
as motivating learners by allowing them to compare progress with each other, with
themselves, or with a model of an expert (Demmans Epp and Bull 2015; Domínguez
et al. 2013).

While mature ELLs may be motivated through competitiveness with their peers,
they also tend to have high intrinsic motivation and need to make sense of their own
performance. Coupled with their desire for external prompting, allowing learners to
benchmark their own progress, as is common in OLMs, may be a strong motivator.
A system that explicitly links a learner’s writing performance to the real-world
contexts in which those skills are applicable could motivate learners to reach the
next benchmark. For instance, relating in-system performance to practical skill
acquisition (e.g., “You can now write short, work-related emails to a co-worker”)
may be more meaningful for mature ELLs than a self-contained feedback system
that only makes sense within the platform. The explicit links to real world progress
may also help counter the anxiety mature ELLs experience when they perceive
feedback to be inaccurate, as such information could help learners make sense of
the reasoning behind that feedback (Finding F6, Section 4.4.5). These observations
lead to the final guideline:
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DG4: Open learner models that contextualize ELL progress in the real world
should be incorporated into peer-review platforms to motivate mature immigrant
ELLs to consistently improve their writing.

Conclusion

Mature immigrant ELLs take English classes for very brief periods of time, often
between the time when they arrive in a new country and when they intensively start
their job search. During this gap between leaving classes and finding employment, they
have no access to formal instruction for improving their writing skills. Additionally,
mature ELLs face challenges specific to their age, such as slower acquisition of
language comparative to younger ELLs (Johnson and Newport 1989). As such, these
learners need a system that provides them with regular opportunities to practice their
writing and one that has mechanisms for feedback and support to allow learners to
improve. These systems must understand the needs and goals of these learners to
support them in attaining their goals (Orji et al. 2018). This study sought to determine
what the design requirements of this system should be. The design requirements for this
system come from three sources: analysis of the learners’ various psychometric con-
structs, writing samples to identify patterns of errors, and group sessions incorporating
participatory-design methods.

Through questionnaires, interviews, and design sessions, we generated seven main
findings. We identified that mature immigrants have both high intrinsic motivation and
a strong belief in their ability to learn to write, which reinforced the importance of
instructors making the epistemic features of a learning task explicit (Finding F1,
Section 4.4.1). We highlight the need for a tool that better supports the highly
independent, self-regulatory behaviour of mature immigrant ELLs (Finding F2, Find-
ing F3) by providing formative feedback rather than numerical scores (Finding F4,
Section 4.4.2). This formative feedback is especially necessary for higher-order features
because most learners struggle with higher-order features, such as cohesion and
structure, when learning to write. However, they can accurately identify problems with
higher-order features in their peers’ writing (Finding F5, Section 4.4.4). This peer
support may be more valuable when there are knowledge differences in a group which
allow the pairing of learners with complementary skills (Greer et al. 2001). Automated
feedback can supplement this peer support by providing critical feedback to learners.
We found that receiving incorrect feedback elicits negative emotions in mature ELLs
(Finding F6, Section 4.4.5), but they were less likely to question automated feedback
(Finding F7, Section 4.4.5). This automated feedback may also help them to overcome
the reported inability of existing tools to facilitate consistent practice and to motivate
change in learning strategies and attitudes (Orji et al. 2019).

Building on the above findings, we developed four guidelines for a system to
support ELL writing development. First, systems should enable peer support as mature
ELLs may benefit from collaboration with peers because they are comfortable
questioning one another and can provide accurate, high-level feedback (DG1). Second,
since learners are accepting of automated feedback, such feedback can scaffold learners
through technical skills involved in writing tasks (DG2). Third, mature ELLs expressed
a need for greater direction and were found to review writing iteratively. Thus,
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embedding guidance into rubrics and clearly defining a task structure would help
learners better understand expectations and reduce anxiety (DG3). Finally, incorporat-
ing open learner models may promote reflection, help contextualize performance
through comparison with an appropriate frame of reference, and support the mapping
of in-app performance to real world skills, thus motivating consistent practice (DG4).

The idea of using learners as peer helpers is a pervasive one within the AIED
community (Bull et al. 2001; Julita Vassileva et al. 1999, 2016). The key to such
systems is personalizing technology so that learners can find the right helper at the right
times (Julita Vassileva et al. 2016). We would argue that this can be taken further by
augmenting peer support through automated analytics and their presentation via an
open learner model, as is commonly done in intelligent tutoring systems (Demmans
Epp and Bull 2015; Zapata-Rivera and Greer 2002). These types of feedback have also
been provided in collaborative online learning environments to support student moti-
vation and participation (Bull et al. 2001; J. Vassileva 2008). Regardless of the
environment in which these analytics are used, their visualization can support the
decision-making of those who are planning learning experiences (Brooks et al.
2014), as is the case with adult migrant ELLs. The findings from this research build
upon many of the themes that were woven throughout Jim Greer’s work. This
contribution includes the expansion of peer support to a population whose needs have
been underserved, and the integration of open learner models within this peer-support
process. This expansion is accompanied by design guidelines for personalizing the
learning experience of mature immigrant ELLs. A peer-support platform that incorpo-
rates these design elements would be particularly valuable when mature immigrant
ELLs are left without resources, structure, or guidance in the overlooked, and some-
times, long, gap between when they conclude their classes and find employment.

Building on Jim Greer’s Legacy

In this research, we extend Jim Greer’s work to a domain outside of which he typically
worked (mature, migrant ELLs). We build on the various foci of his work, which are
evident throughout this and our other research, from the use of analytics and open
learner models to the use of peer support and integration of technology into classroom
and other learning environments. Here, we have used analytics and feedback to study
learner responses to this feedback alongside a form of peer support. While our students
were not directly seeking support for knowledge gaps that they had noticed in them-
selves, they were wanting additional support with respect to improving their writing. To
address this need for support, we used the practical approach of engaging peers in this
help process. This approach is characteristic of what we view as Jim’s highly pragmatic
view of educational technologies. He would find simple solutions that would combine
some element of artificial intelligence (e.g., learner modelling) or accompanying
technology, with a human-in-the loop approach (e.g., peer help, open learner models)
to support students in real learning environments. He emphasized getting support out to
learners so that it could help them over the importance of using advanced algorithms.
This emphasis on impacting practice is one of the many lessons that we will carry with
us as we navigate the complex socio-technical systems that we are trying to create by
integrating advanced technologies into existing learning environments and systems.
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