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 1st generation – grading of student writing
 Project Essay Grade 

Automated Writing Evaluation (AWE)

 3rd generation – analysis of student writing across academic 
disciplines and writing genres  

 2nd generation – individualized feedback on errors 

Ability of computer technology to evaluate and score written 
prose (Shermis & Burstein, 2003)

A “comprehensive 
history of AWE has 
yet to be written” 

(Hazelton et al., 2021)      
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 From quantifiable features that, “in the aggregate, embody the 
meaning of writing for the assessment”
(Williamson, 2013, p. 166)

 To “the rhetorical ability to integrate an understanding of audience, 
context, and purpose […]; the ability to effectively employ multiple 
writing strategies; the ability to learn and use the conventions
appropriate to a specific genre of writing” (Perelman, 2012, p. 129)

Genre-based AWE

3rd generation of AWE took a “left turn” (Burstein et al., 2016a, p. 6)

 Motivated by EAP teaching and learning needs
 Grounded in ESP genre theory 
 Focused on the design and pedagogical uses of automated feedback 

tools for genre writing
 moves (communicative goals)
 steps (writing strategies)
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Genre-based AWE 

 Mover (Anthony & Lashkia, 2003) 
 Move structure of research article abstracts 
 Naïve Bayes classifier

 Intelligent Academic Discourse Evaluator (IADE) (Cotos, 2009)
 Move feedback on research article Introduction sections
 Support Vector Machines classifier (Pendar & Cotos, 2008)

 Research Writing Tutor (RWT) (Cotos, 2014, Cotos et al., 2015, 2016, 2017, 2020)
 Move/step feedback on IMRD/C sections
 Support Vector Machines classifier 

(Cotos & Pendar, 2016)

 Academic Writing Analytics (AWA); AcaWriter (Knight et al., 2020)
 Feedback on rhetorically salient sentences
 Rule-based dependency parser 

(Sándor, Kaplan, & Rondeau, 2006)



7

Outline

 Background to genre-based Automated 
Writing Evaluation

 Research Writing Tutor: Genre-based 
AWE exemplar for scientific writing

A. Corpus as data
B. Corpus for feature design
C. Corpus for pedagogical 

implementation

 Learning potential and impact

 Future directions



8

 Writer’s self-awareness and 
metacognitive knowledge of the 
rhetorical task

 Socio-disciplinary awareness about 
the discourse community

 Metapragmatic ability to produce a research genre artifact
 communicative action
 genre-specific language choices
 appropriate to the expectations of the disciplinary discourse 

community 

Genre-based AWE for scientific writing 
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 Invaluable tool for genre 
analysis (Hyland, 2007, p. 224)

 Powerful methodology-
technology for determining 
how disciplines use language 
in their major genres
(Lee & Swales, 2006, p. 57) 

Genre-based AWE for scientific writing 

Corpus for RWT development

Data 
Feature 
Design
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Genre (move/step) conventions in 
published research articles

Cotos, Huffman, and Link (2015)

Cotos, Link, and Huffman (2016)

Cotos, Huffman, and Link (2017)

A. RWT: Corpus as data

 Moves/steps used across 
disciplines, with distinct patterns 
and variation 

 Characteristic functional, 
rhetorical, content, and linguistic 
realizations

 Disciplinary writing is 
multi-functional

 Moves/steps not randomly 
distributed

 Disciplines cluster based on use of 
moves/steps

Corpus analysis and annotation of research articles in the disciplines

Corpus of 30 disciplines

900 articles (30 per discipline)
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A. RWT: Corpus as data

(Cotos et al., 2015)

 Cross-disciplinary 
conventions
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A. RWT: Corpus as data

(Cotos et al., 2016)

Discussion section
Move 2: Framing new 
knowledge

Step 1: Explicating findings

 Description of moves and steps
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A. RWT: Corpus as data

(Cotos et al., 2017)

Methods section

 Frequency of 
moves and steps 
in the disciplines
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A. RWT: Corpus as data

 Linguistic features for computational modeling

[OR - probability 
that n-gram will 
occur in a given
step versus the 
probability that it 
will not]  

(Cotos & Pendar, 2016)
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A. RWT: Corpus as data

 Computational modeling – Support Vector Machines  
 Classifier ‘learns’ the characteristics of moves/steps in the 

annotated corpus

(Cotos & Pendar, 2016)

 Classifier predicts the moves/steps that new texts should have in order 
to be classified similarly to human annotation

 Identified moves/steps passed on for generation of different types of 
feedback
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A. RWT: Corpus as language data

 Computational modeling

(Cotos & Pendar, 2016)
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B. RWT: Corpus for feature design

Features
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B. RWT: Corpus for feature design

(Cotos, 2015)



19

B. RWT: Corpus for feature design

 Instruction: ‘Understand Writing Goals’ module

Feature
Learning materials
(each move/step 

explained/exemplified) 

Emphasis
Multi-modal scaffolding

(video and textual) 

http://panopto.its.iastate.edu/Panopto/Pages/Viewer/Default.aspx?id=adf27d04-1c15-4a28-9141-3da4f14b40a6


20

B. RWT: Corpus for feature design

 Pedagogical mediation: ‘Explore Published Writing’ module

Feature

Annotated corpus
(shows each move/step 

glossed and color-coded) 

Emphasis

Representation of target 
disciplinary writing

(presents authentic texts as 
enhanced input) 
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B. RWT: Corpus for feature design

 Pedagogical mediation: ‘Explore Published Writing’ module

Feature

Functional concordancer
(move/step search engine) 

Emphasis

Language choices for 
rhetorical purposes

(all examples extracted 
from the corpus) 
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B. RWT: Corpus for feature design

 Feedback: 
‘Analyze My Writing’
module

Emphasis

multiple drafting and 
continued revision
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B. RWT: Corpus for feature design

Feature

Color-coded feedback
(entire text is shown in 

colors representing 
particular moves) 

Emphasis

Textual context
(to depict the move 

structure of the draft) Feature

Functional feedback
(comments or clarifying 

questions about the step 
function of individual 

sentences)

Emphasis

Monitoring of rhetorical 
intent 

(to draw attention to 
functional meaning) 

 Feedback: ‘Analyze My Writing’ module
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B. RWT: Corpus for feature design

 Feedback: ‘Analyze My Writing’ module

Note-taking
(comments or clarifying 

questions about the step 
function of individual 

sentences)

Emphasis

Intra-personal interaction 
(to foster cognitive 

processing) 

Feature
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B. RWT: Corpus for feature design

 Feedback: ‘Analyze My Writing’ module

Numerical, comparative 
feedback

(range bars and pie charts 
summarize the distribution 

of moves in the draft 
compared with disciplinary 

corpus)

Emphasis

Socio-disciplinary context 
(to compare the draft with 

the target discipline) 

Feature
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B. RWT: Corpus for feature design

 Feedback: ‘Analyze My Writing’ module

Goal-orienting feedback
(range bars for moves expand to 
show which step/s are addressed 
well and which may be lacking or 

needing more work)

Emphasis

Planning and revision
(to set goals based on textual and 

socio-disciplinary patterns) 

Feature
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Course: Preparing Publishable Thesis Chapters

 Knowledge and comprehension
 Instructional videos (RWT)
 Readings - genre writing conventions (RWT)

(Huffman, Cotos, & Becker, 2021; open access 
https://iastate.pressbooks.pub/preparingtopublish)

 Knowledge consolidation activity

 Corpus exploration 
 Rhetorical composition (RWT)
 Language use (RWT)

 Analysis and application
 Drafting and revision (RWT)
 Peer review
 Final draft submission

C. RWT: Corpus for pedagogical implementation 

https://iastate.pressbooks.pub/preparingtopublish
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RWT: Corpus for pedagogical implementation 

 Corpus exploration: Top-town analysis of rhetorical 
composition  

 How is [Move] distributed in the 
Introduction? 

 Do all the three steps appear in 
[Move]? If yes, in what order? Does 
the order matter?

 Are there any steps in [Move] that 
are not used or are very rare? Why 
do you think they are not typical of 
the research articles from your 
discipline? 

 Is there any communicative overlap? 
That is, are there sentences that 
represent more than one step in a 
given move or more than one move?
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RWT: Corpus exploration

 Corpus exploration : Bottom-up analysis of language use

 Identify the linguistic choices 
indicative of certain step 
functions  

 Compile findings into a list of 
move/step examples of 
functional language use 

* Note grammatical features (e.g., 
present vs past, active vs passive, 
modals, etc.)
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RWT: Effects of corpus & genre-based AWE

 Writing task: Self-analysis and revision
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RWT: Effects of corpus exploration

 Corpus-based features can 
 raise genre awareness
 increase understanding of disciplinary 

conventions
 foster noticing of

 discipline-specific patterns in rhetorical 
composition 

 functional language expressing specific 
rhetorical intent 

• Distribution [move placement]
• Amount [step extent, quantity]
• Order [step succession]
• Occurrence [step presence, absence]
• Overlap [multiple step functions in 

the same stretch of text](Cotos, Link, & Huffman, 2017)
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RWT: Effects of corpus & genre-based AWE

 Corpus-based automated feedback can
 foster intra-personal interaction 
 enable learning-revision cycle
 develop a meaning-oriented internal representation

(Cotos, 2011, 2014)
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RWT: Effects of corpus & genre-based AWE

 Corpus-based automated feedback and 
features can
 enable students to tailor their own 

interaction strategies
 allow the necessary degree of learner control

Time on interaction with features

(Cotos et al, 2020)
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RWT: Effects of corpus & genre-based AWE

 Corpus-based automated feedback can
 foster metacognition
 enhance revision processes

(Cotos et al., 2020)
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RWT: Effects of corpus & genre-based AWE

 Corpus-based automated feedback can
 help transfer knowledge from corpus 

exploration to drafting and revising
 contribute to improving genre writing 

quality

(Cotos et al., 2017, 2020)
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RWT: Effects of corpus & genre-based AWE

 Corpus-based automated feedback can
 exert impact at multiple levels

 focus on functional meaning is key to 
positive impact

(Cotos, 2012, 2014; Cotos & Huffman 2013;  Cotos et al, 2017, 2020)
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Future directions: Development

(Cotos et al., 2015)

M
ove 1. Approaching the niche 

M
ove 2. O

ccupying the niche
M

ove 3. Construing the niche
M

ove 4. Expanding the niche

Re
su

lts
 se

ct
io

n

Animal Science Applied Linguistics Mol. Cel. & Dev. Biology

 New feedback on move sequencing 
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Future directions: Development

(Cotos et al., 2015)

MethodsIntroduction

Results
Discussion/
Conclusion

Matrices represent the probability 
of transitioning from one step to 
another: black -->high probability; 
white --> low probability 

 New feedback on 
step sequencing 
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Future directions: Development 

 Future feedback on linguistic features 
 (Multi-Dimensional Analysis of moves)

(Gray, Cotos, & Smith, 2020)
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Future directions: Evaluation research 

 Optimize teachers’ understanding of automated feedback
 Improve feedback generation

(Cotos, in press)

RWT: “You are likely
highlighting a problem”

[but I’m not entirely 
sure]

Teacher: How
do I explain 
why? I can’t 
just say that 

it makes 
errors!

Me: What is going 
on in the “black 

box”?

Student: 
Why?
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Future directions: Evaluation research 
• To what extent can GBAWE feedback accurately reflect students’ genre writing 

competence?
• How helpful is GBAWE for revision practice and genre writing improvement? 
• How do students use GBAWE, and what strategies are most effective?
• What kind of and how much training do students and teachers need to use GBAWE 

effectively? 
• How can teachers assess the effectiveness of GBAWE implementations in their classrooms?
• What are the strengths and limitations of GBAWE compared to other digital writing 

technologies, and how can different strands of research on feedback, usefulness, and 
impact address limitations and further inform the advancement of GBAWE?

• How can we most appropriately operationalize genre constructs to design ‘actionable’ 
GBAWE feedback; i.e., feedback that provides the guidance needed to improve? 

• How can the functionality and output of GBAWE engines be evaluated and interpreted in 
meaningful ways for teachers and students? 

• How can different theories, research results, and practical needs be best integrated in the 
design of new GBAWE for a range of target contexts?

• What principles should be developed to scale GBAWE from individual genres to genre 
systems spanning different contexts and discourse communities?

(Cotos, 2022)
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Thank you!

(ecotos@iastate.edu)
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