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Abstract. Mature English Language Learners (ELLs) learning to write in
informal environments have little access to instructor feedback and must rely on
other sources to support their writing development. While it is known that
mature ELLs trust instructor feedback, their perceptions towards feedback from
non-expert sources may be mixed. We report on mature ELLs’ perceptions and
interpretations of peer and automated feedback when using dashboard visual-
izations of their writing skills derived from several metrics and sources of
feedback. These perceptions and interpretations were collected through a short-
term deployment of the dashboard within a writing app with 16 mature ELLs,
followed by interviews with the learners. From analyses of these interviews, we
suggest three design guidelines (DG) related to learning analytics dashboard
design for mature ELLs in informal learning contexts. First, analytics-based
feedback should contextualize ELLs’ learning progress by providing temporal
information about learner performance. Second, justifications should accompany
feedback to avoid criticism arising from ELLs’ prior beliefs. Third, learner
autonomy should be fostered by offering explicit mechanisms for reflecting on
feedback that is inconsistent with learner beliefs since learners are willing to
question automated feedback. We discuss how these three guidelines can be
used to benefit learners when an instructor is not present.

Keywords: Learning analytics + Writing - Adult learners - Migrants -
Dashboards

1 Introduction

Receiving timely and meaningful feedback is crucial for writing skills development
[13]. However, those studying in informal settings may not have access to instructors
who can provide such feedback. One such population is mature immigrant English
Language Learners (ELLs). Many of these learners are not able to receive formal
education to improve their English writing skills even though they need to excel at
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writing English to achieve professional and social success. Without consistent and
timely feedback from instructors, mature ELLs struggle to identify errors and how to
prevent them in their writing. Most of these ELLs face barriers in achieving their
learning goals because of their inability to access individualized feedback tailored to
them. A way to tackle this issue is to provide automated and peer feedback. However,
ELLs’ perceptions towards these kinds of feedback need to be explored to see the
extent to which this approach can compensate for a lack of instructor feedback, as
perceived expertise of the feedback source affects acceptance [22]. For this reason, this
study asks “How do mature ELLs perceive and respond to automated and peer feed-
back on their writing?”.

2 Writing Support Tools

Several tools aim to support ELL learning in informal environments. However, many
tools were not designed to provide support in settings when an instructor is not present
[26]. Mobile apps for vocabulary acquisition or pronunciation consist of short, spaced
activities, but provide summative rather than formative feedback through gamification
elements [16] or simple error counts [17]. In a study of technology use by new migrants
in informal contexts, ELLs expressed that they want tools that help them plan and
rehearse [12]. As well, these tools should guide them in closing knowledge gaps,
especially when they are unsure of how to do so [12]. To provide such formative
guidance, tools with greater socio-collaborative components are needed. Additionally,
existing tools primarily focus on language skills related to vocabulary acquisition,
pronunciation, and listening, rather than emphasizing writing skill development.

Several tools have been designed targeting members of other populations. These
tools use peer-review processes to provide feedback for writing support: ARISE [36],
Peerceptiv [32], and Peer Portal [1] are among this class of tools. Having learners
assess each other’s writing in this way promotes the development of evaluation and
judgement skills through reflection on the peer’s work, which also encourages learners
to reflect on their own writing [10]. Most of these existing tools require an instructor to
facilitate the peer-review activities to some degree. However, many ELLs may not be
taking writing classes and therefore have no access to an instructor to manage this
process. This requirement makes these systems impracticable for immigrant ELLs who
need to develop their skills outside of formal learning environments. In contexts where
an instructor presence is minimal, other system designs are needed for providing
sustainable and meaningful feedback.

3 Learning Analytics Dashboards and Open Learner Models

Open Learner Models (OLMs) and Learning Analytics Dashboards (LADs) are feedback
approaches that could be used to support this need since these student-facing-analytics
can provide feedback to learners in a timely fashion without requiring instructor
involvement [3]. OLMs and LADs, hereafter jointly referred to as LADs, are represen-
tations of information that a system has about a learner or group of learners [5, 7].
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Traditionally, learners have been given LADs because these tools can support learner
reflection and monitoring; they can even foster collaboration among peers [7].

According to the SMILI® framework [6, 7], several factors should be considered
when designing LADs. Among these factors, is the evaluation of the tool. Ideally, field
evaluations with the target users are performed to determine if the feedback is
understandable. Evaluations should focus on how learners engage with the LAD,
including what information they access and the accuracy of their interpretations [7].
Though many such LADs have been evaluated, they often fail to motivate design
decisions and fail to analyze evaluation results with learning science concepts [29].
Few evaluations have focused on learner acceptance of the analytics, even though trust
and confidence is a major barrier to learning analytics adoption [3, 19, 24]. Learner
comprehension and preferences should be evaluated [38] as a first step to under-
standing feedback effectiveness because the objective of these tools is to motivate
change. As a result, the perceived usefulness and ease-of-use should be included as part
of evaluations of the potential benefits associated with LAD use [24].

The mounting body of work evaluating LADs provides evidence of their potential
usefulness. However, LADs are often used within formal learning contexts, with most
implementations focusing on STEM subjects [3]. These LADs may not help mature
ELLs learning to write in informal environments. We, therefore, study the perceptions
of this feedback mechanism by an understudied and underserved population: mature
ELLs who are trying to improve their writing skills without teacher support.

4 Method

This case study was conducted to examine mature ELLs’ perceptions and interpreta-
tions of automated and peer feedback delivered via an LAD from a user-centered
design perspective [31]. The LAD implements visualizations of learners’ writing skills,
derived from several automated metrics and sources of feedback (expert and peer). We
collected writing samples from immigrant ELLs through a short-term deployment of
an app that provides both automated and peer feedback. We then conducted post-
deployment focus groups where participants were presented with dashboards to gauge
their perceptions of automated and peer feedback.

4.1 Participants

The study was approved by the university’s research ethics board. The first author
visited classes in the Language Instruction for Newcomers to Canada (LINC) program
in a large, predominantly English-speaking metropolitan area to invite students to
participate. LINC is a government-funded program offering free English-language
classes to recent migrants: 16 mature ELLs (Female = 13) consented and received an
honorarium of $50 and reimbursement for travel expenses to the study site.

The gender split in this study is representative of that found in LINC classes (72%
of students are female [18]), where students are assessed using the Canadian Language
Benchmarks (CLB) standard before placing them in classes. The CLB is a scale
describing language proficiency that has three stages. At the time of the study, all
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participants were CLB stage 2. Individuals in the second stage can participate in a
variety of contexts and independently engage in routine and familiar situations [20].

The average age of participants was 38.56 (SD = 6.48). Seven participants spoke
Farsi, five spoke Mandarin/Cantonese, and each of the remaining participants spoke
one of French, Italian, Spanish, Ukrainian, Russian, Korean, Portuguese, or Azari.
Excluding English, four of the participants spoke more than one language. All par-
ticipants held at least a college diploma or a bachelor’s degree. Additionally, some had
a master’s degree (six) or a PhD (two).

This sample reflects the Canadian immigration system, which favours highly-
educated immigrants selected using a competitive point-based system. Most partici-
pants (11) were unemployed at the time of the study. Three worked part time and two
had full-time work. For eight participants, improving English for daily life was an
important motivator for taking English-language classes, followed by getting a job
(three), preparing to study (two), passing a test to get certified in a trade or profession
(two) and preparing for a citizenship test (one).

4.2 Dashboard Data Sources

In this section, we introduce each measurement used to create the dashboard that
provides automated and peer feedback. These measurements include feedback from an
instructor using a rubric and an automatically generated score.

CELPIP Derived Rubric. An independent instructor who specializes in adult ELL
instruction derived an assignment grading rubric based on the Canadian English
Language Proficiency Index Program (CELPIP) [37]. CELPIP is a standardized exam
that measures the test-taker’s communication abilities in informal, routine contexts,
such as interacting with coworkers and friends. The CELPIP was selected for this study
as it is a standardized rubric for ELL informal writing, which was the focus of this
study. The rubric consists of four dimensions: Task completion and coherence, format
and tone, mechanical convention, and lexical resource. These dimensions are scored on
a scale of 1 (some proficiency) to 5 (advanced proficiency).

Instructor Feedback. The same instructor who created the rubric used it to grade all
the assignments submitted during the deployment. The instructor provided scores for
each of the four dimensions. The instructor also wrote a brief (three to six sentences)
profile for each learner based on all the assignments (up to three) submitted by that
learner. The instructor was asked to base the content of the profiles on the rubric and to
include observations of the learners’ writing strengths and weaknesses, to provide
direction for improvement, and to comment on any general trends across assignments.
This profile was the instructor feedback that we compared learner reflections against.

Automated Scoring. In the dashboard, learners were presented with automated scores
for each of their assignments. Assignment scores were predicted by running simple
linear regression on the first assignment (n = 14), which had been graded by the
instructor to generate equations for predicting instructor scores. Feature selection was
done with SiNLP (Simple Natural Language Processing Tool). SiNLP is a linguistic
analysis tool that evaluates 17 features of writing (e.g., number of pronouns and number
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of future words). SINLP was used for feature analysis because it is a simple tool that has
been shown to provide similar levels of accuracy to more complex discourse analysis
tools, such as Coh-Metrix, when predicting essay scores [11].

From the feature set produced by SiNLP, a subset was selected using WEKA’s
CfsSubsetEval method with best first search to identify the features that most accurately
predicted instructor scores. WEKA is a software package that provides tools for data
analysis and predictive modelling. The CfsSubsetEval method evaluates the subset of
features with the highest predictive power while minimizing inter-correlation [21].
Feature selection was done for the overall score, as well as for each of the four
dimensions. Next, simple linear regression was run on each of the five scores. The
resulting equations were used to calculate the predicted scores for the three assignments
(Egs. 1-5). Definitions for the features are taken from [11] and provided below:

e TTR (Type Token Ratio): A measure of lexical diversity computed by dividing the
number of types (categories of words) in the text by the number of tokens (total
words) in the text, with a higher value indicating more diverse vocabulary use.

e F (Future): A measure of text temporality. Tense use can indicate the rhetorical
stance and cohesion of a text.

e NW (Number words): The total word count of the text. Text length is related to
discourse sophistication and structure.

e SPP (Second person pronouns): This count can be used as a measure of anaphor use
(referencing earlier parts of the text) and can indicate text coherence.

e N (Negations): A count of a type of connective that indicates a contradiction (e.g.,
“however”, “but”), and it is a measure of text coherence.

e D (Demonstratives): A count of words such as “this”, “that”, and “these”. Demon-
stratives indicate references to information present elsewhere in the text, and they
serve as a measure of cohesion.

Task Completion and Coherence = 11.9 TTR +25.2F+ —5.0 (1)
Format and Tone = —0.0073NW + 13.8SPP + 107.6N +34.3F 3.2 (2)
Mechanical Conventions = —19.3014D + 3.6 (3)
Vocabulary = 5.1TTR +23.8F+ —0.5 4)

Total = 5.5TTR + —15.8D+21.7F+ —0.4 (5)

The predicted scores resulting from the equations were compared with the
instructor graded scores. The predicted scores from our equations were fairly accurate.
Across all four dimensions and three assignments, there was an average difference of
0.62 points (SD = 0.50) on a 5-point scale between the predicted and instructor-
assigned score.
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4.3 The Dashboard Visualization

The visualization (Fig. 1) was designed to display a line graph of a user’s automated
score for each of the three assignments in blue. The red line displays the average score
across all participants. This provides learners with a temporal view of their perfor-
mance, as was suggested by [15, 25]. Scores were rounded to nearest the .25 point. This
accounts for a portion of the uncertainty associated with automated scoring, as sug-
gested by [14]. If an assignment was not submitted, the score was displayed as zero.

Each user receives five graphs: one for each of the four dimensions and one for the
overall score. Below each graph, general feedback is provided via text. This feedback is
drawn from the rubric feedback corresponding to the average score across the three
assignments. This general feedback uses text to provide further context to the graph
above, as suggested by [2]. The general feedback is intended to provide users with a
holistic impression of their performance. Below the general feedback, users can view
the peer-feedback they have received for each assignment. This was intended to pro-
vide detail and clarity to the general, automated feedback. Per the framework proposed
by [6], the analytics were designed to allow learners access to different levels of detail.
Learners could view a general overview or explore a single dimension. Within each
dimension, learners were provided with a temporal view of how they performed across
the three assignments and could access peer-feedback for each assignment.

General Task Completion and Coherence Format and Tone Mechanical Conventions Vocabulary

5
4.5
4 ‘\'
35 .\;
3
2.5
2
15 | =l P] —@— Average
1
0.5
0
Assignment: 1 2 3

]
—0

Score

General Feedback

Letter contains some key format guidelines and may be missing two or all format guidelines. Tone partially appropriate for the context and may
not be consistent throughout.

Peer Feedback

the structure of the e-mail seems to a little yes ,it did
strange. for example , could we use 'Good
afternoon Sir/ Madam' in the beginning?

Al A2 ‘ lAS I

Fig. 1. The visualization of the dashboard combines automated and peer feedback to present
data on performance over time, across dimensions, and on each activity. (Color figure online)
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4.4 Study Procedures and Learning Tasks

Participants completed three informal writing assignments and used the app to provide
peer-feedback over nine days, with an assignment due every three days. To submit
assignments as well as provide and receive feedback, participants used a web-app that
runs in any browser but is more suitable for larger screens (e.g., laptops). In the app,
participants receive writing prompts and can submit a response. Users are also assigned
a partner. After the participant submits a writing assignment, the partner can provide
peer-feedback and vice versa. During peer-review, reviewers are asked four general
questions to guide their feedback. Each question corresponds to a dimension on the
CELPIP rubric and is listed below:

1. Did the letter address all the main points required to complete the task? Which parts
of the task are missing? (Task completion and coherence)

2. Was the letter organized well so that it was easy to understand? What can be done to
ensure good flow and organization? (format and tone)

3. Did the ideas of the writer connect well? How can this be improved? (mechanical
convention)

4. Did the writer use a wide range of vocabulary for the task? How can this be
improved? (lexical resource)

After the activities were complete, all participants were invited to the lab for a focus
group session where they were presented with the dashboard. Twelve of the 16 par-
ticipants attended the group session phase. The four participants who were unable to
attend a group session (due to scheduling constraints) met with the researcher one-on-
one online. The 12 participants attending the focus group sessions each joined one
group, for a total of three groups, consisting of three, four, and five mature ELLs. As
almost all participants attended ELL classes at the same centre, participants in the focus
groups generally knew each other. All three focus groups were audio recorded and
transcribed, and they were used to provide context when answering our research
question.

Author 1 first demonstrated the visualization. Participants were informed that the
information they received was not produced by an expert and may be inaccurate. They
were given time to interact with their visualizations and reflect on the following
questions: “Based on what you see, what would you say are your writing challenges?
What are you good at? How do you think you can improve? Please write a few lines
reflecting on your observations.”

After everyone had submitted their responses, the researcher led the group through
several questions about their interaction with and perceptions of the dashboard. As all
participants were at an intermediate to advanced English proficiency level, they were
able to understand and participate in the discussion. The below questions were asked:

1. Did you find the automated scores accurate? The peer feedback? Why or why not?

2. Do you think the feedback (scores, general, and peer) was helpful?

3. Did seeing the average scores of all the learners help you understand anything about
your own performance?

4. Did you feel surprised or anxious about any of the information your received?
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4.5 Data Analysis

Data gathered from students’ written reflections and the focus-group transcriptions
were analyzed using inductive data analysis [28]. In this approach, there are no pre-
developed schemes or templates: codes emerge from the data. This coding procedure
was part of an overarching analysis approach where the flow model of content analysis
was used [30]. This model employs three steps in sequence: (1) data reduction, (2) data
displays, and (3) conclusion drawing and verification. In Step 1, data was reviewed to
determine patterns and codes, independent of the type of code displayed. Step 2
included reorganizing data to make the patterns and codes more explicit and easily
accessible. In Step 3, themes were grounded in the data and clearly appeared from
those suggested in Step 1 and Step 2. Finally, verification was performed by repeating
all of the steps three times.

The peer-feedback data was not appropriate for content analysis because it is
limited both in number and content (e.g., “Yes”, “yes, it did”). While we could not
reliably analyze the feedback provided by peers as a result of these limitations, we
report participants’ opinions about peer feedback. These data came from the focus
groups.

For data analysis, each participant’s reflection was compared against the infor-
mation presented in the LAD. Through this process, it was determined how accurate
learner reflections on their writing skills and learning process were (i.e., how closely
their perceptions aligned with the dashboard). Next, the strengths and weaknesses
identified in participants’ reflections were compared with those contained in the
instructor’s feedback.

Analyses were handled by a researcher (Author 2) who is experienced in qualitative
data analysis. Additionally, another expert in the field (Author 3) reviewed all of the
steps of this analysis and confirmed the output.

5 Findings

We report our findings in accordance with the themes that emerged during data
analysis. These themes consist of learners’ focus on challenges over strengths, eval-
uation of performance over time, incorrect interpretations possibly tied to past beliefs,
and a tendency to question automated and peer feedback.

5.1 Focus on Challenges Over Strengths

Participants stated 11 strengths and 26 weaknesses. Almost half the students (n = 7)
only specified their weaknesses without discussing any of their strengths. These
findings suggest learners were focused on identifying weaknesses rather than strengths
in their writing. This tendency towards understanding weaknesses to improve their
writing skills also can be seen in nearly all participants’ (n = 15, 93.8%) expressed
desire to improve further. Learner identified methods for improving their writing skills
usually centered on practicing more (n = 9). Other approaches included finding sources
of additional feedback and guidance, as stated by PS5, “the key is to have some
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professors to review and to give advice”, and investing more time, as was stated by P9:
“I need really do more practice and more time to improve my level”. These expressions
may also be evidence of participants’ high motivation, which would be consistent with
prior work showing that mature ELLs have high intrinsic motivation for learning to
write [32].

5.2 Evaluation of Performance Over Time

Almost half of the ELLs (n = 7, 46.7%) reviewed their performance by looking at their
improvements throughout the app deployment, as can be seen through P13’s comment
that “My general feedback about mechanical convention was near to average and was
progressive in my third assignment”, and P9’s comments that “In first practice in task
completion and coherence I was lower than average but after I understood my weak
points so I arrived near the average point and the same thing happens for format and
tone parts.”

This behaviour is consistent with that of other adult language learners who have
used this class of feedback tools [13, 15]. However, this type of comparison goal is not
typically supported within the visualizations we provide to learners [14] as temporal
analytics are a relatively new area of exploration [25].

5.3 Incorrect Interpretations Possibly Tied to Past Beliefs

Participant interpretations of their feedback contain incorrect or sub-optimal interpre-
tations of both their strengths (n = 5, 45.5%) and weaknesses (n = 8, 30.8%). While
the percentage of potential misinterpretation of weaknesses is almost double that of
their strengths, this rate is consistent with the rate at which they identified strengths and
weaknesses. An example of an incorrect interpretation from P14 (Fig. 2) demonstrates
how participants interpreted the visualizations. P14 stated “My challenges are the
mechanism [mechanical conventions] and vocabulary”. However, Fig. 2 shows the
participant’s performance with respect to mechanical conventions was above average
for the two assignments he had submitted; the third assignment measure is missing
because it was not submitted. The visualizations for the task completion and coherence
dimension (Fig. 2) indicate P14 has an area where he is weaker, which this learner
failed to see. This makes P14’s identification of the mechanical conventions dimension
as his primary weakness an incorrect interpretation of the provided feedback.
Participants’ suboptimal or incorrect interpretations may come from their past
experiences and the prior beliefs that stem from these experiences [33]. These prior
beliefs likely play a role in mature ELLs’ interpretation of these charts since we know
that members of this population can possess strong epistemic writing beliefs [27].

5.4 Tendency to Question Automated and Peer Feedback

Average scores shown in the visualization were perceived as helpful but providing
more details would have improved perceived usefulness: “I see the line and it makes
sense but [inaudible] the structure it’s very weak for my writing I need to improve more
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and more, I don’t know. Just from the scores, it’s maybe not enough” (P5). P5 added
there is “not so much context” and suggested model assignments for different scores:

In my opinion not just the score. It shows that you have some gaps from others, so I need to
improve to make scores improve. It just shows the scores. If possible, it could show some model
assignments to show us how others write. (P5)

The request for more detail was agreed to by P2 (“yeah”) and P4 (“Yeah, I agree”).

Participants think that all feedback (scores, general, and peer) was useful, in gen-
eral. However, the peer feedback was perceived as unreliable because it was not always
available: “my partner didn’t respond to me for the second assignment. So, I think that
affected my feedback and my graph is strange” (P13). These perceptions carried over to
the writing platform with most participant opinions focusing on how helpful or “very
useful” (P16) it was for them. Comments included:

I can see others people’s writings, and it helps me a lot. But maybe it should provide more

partners at the same time. Because one partner’s writing skills are not enough, sometimes she
couldn’t give me the correct advice. After all, I like this program (P7)

Using the App has helped me to have a better understanding of what I was asked for. In short, I
could say it’s been a good practice. (P16)

5
5
4
4
3
3 o
g o
3 A —o—P14
A, 2
—@— Average
1
1
0
0
1 2 3
1 2 3
Assignment

Asssignment

Fig. 2. P14 performed below average in the task completion and coherence dimension (left).
However, P14 identified mechanical conventions as a weakness despite better performance,
which was above average, in this dimension (right). (Color figure online)

5.5 Design Guidelines for Feedback in Informal Learning

In light of the above findings, we suggest three design guidelines (DG) to consider

when creating feedback tools for mature ELLs in informal learning contexts.

DG1: Feedback should contextualize performance by showing how learners are
progressing over time, while allowing learners to compare their performance
against a reference point.
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DG is based on our finding that when presented with two dimensions of com-
parison (temporal versus peers) mature ELLs chose to evaluate progress by looking at
their performance over time. Temporal analyses that present learners with historic data
on past performance can prompt reflection on performance over time [15]. While these
participants did not strongly emphasize comparison with peers, it is a common refer-
ence point used to contextualize analytics of student performance [23, 35], suggesting it
could be used in this context. Moreover, some participants compared the average score
to their own when identifying gaps in their performance and through that their need to
seek strategies for improvement. Participants also requested access to sample assign-
ments to make sense of expectations. If peer work is used to provide these exemplars, it
would give learners the opportunity to learn from stronger peers [8]. Therefore, it may
be beneficial to allow mature ELLs the choice to view peer scores and samples.

DG2: Feedback should be presented with clear and detailed justification to prevent
possible bias arising from mature ELLs’ prior beliefs.

Our mature ELLs already have substantial educational experience and possess a
strong skillset for achieving learning success, suggesting that we need to design
learning activities and tools that recognize and support this learner characteristic. Along
with this prior experience, our findings suggest mature ELLs hold pre-existing beliefs
about their writing strengths and weaknesses. This is indicated by learner reflections
where they identified weaknesses that were not included in the dashboard or that
contradicted the information presented there. One contributing factor to their strong
writing beliefs may be that our participants have completed post-secondary degrees and
have likely acquired learning skills and beliefs they are comfortable with. Therefore,
presenting mature ELLs with information on their performance may not be sufficient.
While some groups of learners can benefit from receiving summarized performance
reports (e.g., lower achieving students) [6], mature ELLs may benefit from access to
their full, detailed student models. As experienced learners have well established
beliefs, they may interpret the information in a manner that confirms those beliefs.
Thus, in informal learning with mature ELLs, consideration should be given to helping
learners identify when their beliefs are incompatible with their skills or performance so
that the system can scaffold belief revision.

DG3: Foster learner critical thinking and autonomy using mechanisms that support
learners’ tendency to question automated feedback.

We found that mature ELLs were comfortable questioning scores they disagreed
with. This may be because learners do not perceive automated feedback as having the
same authority as that provided by an instructor. Perceiving automated feedback as
having less authority may benefit learners because those who view the teacher’s role as
one of authority take less responsibility for their learning [9]. Additionally, online
platforms in blended language-learning classes have been shown to increase learner
awareness of feedback importance, improve confidence, and trigger a shift in learner
perceptions of the instructors’ role from that of director to that of facilitator [34].
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Thus, we find automated feedback could play an important role in scaffolding learners
towards critical assessment of their writing by offering explicit mechanisms for users to
challenge the feedback or to reflect on why they may disagree with it, as is commonly
done in negotiated and persuadable open learner models [4].

6 Limitations

Our participants consisted of a specific subset of ELLs (highly educated), thus our
findings may not be representative of other immigrant contexts. In our analysis, we
were unable to include peer-feedback as it lacked detail or was not provided. So, the
role of peer-feedback in prompting learner reflections has not been assessed. In future
studies, mechanisms should be designed to elicit more detailed, meaningful peer
feedback.

7 Conclusion

In this paper, we explored mature ELLs’ perceptions of writing skills visualizations,
derived from several automated metrics and sources of feedback (expert and peer). The
importance of providing such types of feedback comes from the lack of available
instructor feedback for our target population, immigrants. This population usually does
not have access to formal language education, even though their language proficiency
is one of the biggest factors affecting socio-economic status in their new country. In
this sense, a dashboard that provides customized feedback for the writing activities they
perform on their own contributes not only to the success of individuals but also the
development of community. Based on our findings, we presented three design guide-
lines that can be used to help others create similar types of systems within their
contexts.

Future studies should employ long-term deployments and explore ways to facilitate
high quality peer feedback. A study exploring the effectiveness of peer and automated
feedback compared to instructor feedback could show whether these practices influence
language learning. Alternatively, a similar type of technology could be built to support
the development of recent migrants’ speaking skills with automated and peer feedback
of learner speech being used to advance their fluency and pronunciation accuracy.
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