IOWA STATE UNIVERSITY

Digital Repository

Iowa State University Capstones, Theses and

Graduate Theses and Dissertations . )
Dissertations

2012

Online tutor for research writing

Nandhini Ramaswamy
Towa State University

Follow this and additional works at: https://lib.dr.iastate.edu/etd

b Part of the Computer Sciences Commons, and the Linguistics Commons

Recommended Citation

Ramaswamy, Nandhini, "Online tutor for research writing" (2012). Graduate Theses and Dissertations. 12743.
https://lib.dr.iastate.edu/etd /12743

This Thesis is brought to you for free and open access by the Iowa State University Capstones, Theses and Dissertations at Iowa State University Digital
Repository. It has been accepted for inclusion in Graduate Theses and Dissertations by an authorized administrator of Iowa State University Digital

Repository. For more information, please contact digirep@iastate.edu.

www.manharaa.com



http://lib.dr.iastate.edu/?utm_source=lib.dr.iastate.edu%2Fetd%2F12743&utm_medium=PDF&utm_campaign=PDFCoverPages
http://lib.dr.iastate.edu/?utm_source=lib.dr.iastate.edu%2Fetd%2F12743&utm_medium=PDF&utm_campaign=PDFCoverPages
https://lib.dr.iastate.edu/etd?utm_source=lib.dr.iastate.edu%2Fetd%2F12743&utm_medium=PDF&utm_campaign=PDFCoverPages
https://lib.dr.iastate.edu/theses?utm_source=lib.dr.iastate.edu%2Fetd%2F12743&utm_medium=PDF&utm_campaign=PDFCoverPages
https://lib.dr.iastate.edu/theses?utm_source=lib.dr.iastate.edu%2Fetd%2F12743&utm_medium=PDF&utm_campaign=PDFCoverPages
https://lib.dr.iastate.edu/etd?utm_source=lib.dr.iastate.edu%2Fetd%2F12743&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/142?utm_source=lib.dr.iastate.edu%2Fetd%2F12743&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/371?utm_source=lib.dr.iastate.edu%2Fetd%2F12743&utm_medium=PDF&utm_campaign=PDFCoverPages
https://lib.dr.iastate.edu/etd/12743?utm_source=lib.dr.iastate.edu%2Fetd%2F12743&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:digirep@iastate.edu

Online tutor for research writing

by

Nandhini Ramaswamy

A thesis submitted to the graduate faculty
in partial fulfillment of the requirements for the degree of

MASTER OF SCIENCE

Co-majors: Human Computer Interaction; Computer Science

Program of Study Committee:
Stephen B. Gilbert, Co-major Professor
Jin Tian, Co-major Professor

Elena Cotos

lowa State University
Ames, lowa

2012

Copyright © Nandhini Ramaswamy, 2012. All rights reserved.

www.manharaa.com



DEDICATED

I would like to dedicate this thesis to my parents, S. K. Ramaswamy and Latha Ayyar, and

my sister Anu Radha & her family.

www.manharaa.com




TABLE OF CONTENTS

LIST OF FIGURES ...ttt bbbttt bbbt %
LIST OF TABLES ... bbbttt bbbt e st Vi
ABSTRACT .ttt bbbt bRttt b b bbb bRttt b bbb enes vii
Chapter 1 INTRODUGCTION .....ccuiiiiiiiiieieie ettt bbbttt sbe st sneenes 1
1.1 OVEIVIEBW ...ttt ettt b et se e s bt e st b et e e s e e Rt e s et e st e es e e beenbeaneenbeenneanee e 1
1.1.1 History of Automated Writing EValUALOrS...........cocviieiirriieie e 1
1.1.2 Benefits of Automated Writing EVAIUALOIS ...........ccooeiieriniieiie e 3
1.1.3 Issues of Automated Writing EVAIUALOIS............cceveiiiiiiiiiicisee e 4
1.1.4 Problem StatemeNt..........ooiiiiiie et 6

1.2 RESEAICN QUESTIONS ....ecviiiiiecitie ittt ettt ettt st ste e et e e s te e e ebeesaeesabeesbeesbeesbeesbeesneeebeeas 7
1.3 Significance 0f the STUAY ..........coviiiiiee e 7
I Lo T @ a1 4 L1 o] PSSR 8
Chapter 2 LITERATURE REVIEW.......cooiiiiiie ettt 9
2.1 EXISTING AWE TOOIS ...ttt 9
2.2 Related StudieS 0N AWE TOOIS.......uoiiiiiiierii sttt snee s 17
2.2.1 Trust on AULOMALEA SYSTEMS......ccueiiiiieiiiteitesie st 21

2.3 Related Usability RESEAICH ........cvoiiiiiiii e 22
Chapter 3 ONLINE TUTOR FOR RESEARCH WRITING.......cccoooiiiiiiininieieie e 25
S LTADE 10 RWT .ottt bbbttt se et e et et e nbenbesbennearean 25
3.2 RWT IMPIEMENTALION. .....cuiiiicie ettt et nte e eneeeas 25
3.2.1 SYSEEM DBSIGN ..ttt ettt et e e e e st e e r e e re e te et e ne e reenreenre e 26
3.2.2 User Interface COMPONENTS .........ceiiiieieiierie ittt 28
3.2.3 U DESIGN DECISIONS ......veuvetitiitisteeiieiieie ettt st b bttt et nb et beene e 36
3.2.4 Database ArCHITECIUIE. .........eiiiiieie ettt esre e e sreeneeenee e 37
Chapter 4 EVALUATION OF THE TUTOR ..ottt 39
O T (ot o L] £SO SRR 39
4.1.1 User Evaluation — GrOUP L.....c.coioiiiiiiiece et 40
4.1.2 User Evaluation — Group I .......ooiiioie et 40
4.1.3 User Evaluation- Group H........coooioioiieie et 41

A2 IMALEITAIS ...ttt b et b ettt b e e ne e 42
4.2.1 Likert-scale & Open Ended Survey QUESTIONS.........ccciverierierieiiniinesieieee e 42
4.2.2 RWT DatabaSE.......cveiieeiieeieiiesiesiesie e esteste e ste et st e steesae e e steenaesneesseensesneesneenseeneens 43

G o (0T or=T [ ] £ SR 44
LTS | SRS 45
4.5 ANALYSIS MOAUIE ...t e bt e e e sae e e beesreeereea 46

www.manaraa.com



TN I T (01U o I PO POUP PRSP 47
T €1 (01U o I I PO PP PRSP 50
TR T (01U o I 1 I PO PTO PP UPROTRRURN 51

4.6 DEMONSLIAtION MOAUIE.......ooeeeeeeee e, 56
4.6.1 GIOUP Tl .o 56
4.6.2 GIOUP T .ot 57

4.7 Trust on AUtOMALEd SYSTEMS .....oouiiiiiiiieicrie e 60
T I L1 L[ T 61
LS B LYo 1X] [ R 62
Chapter 5 SUMMARY AND FUTURE WORKS.........ccoooice e 66
APPENDIX A SURVEY QUESTIONS.......ooo ettt 69
AL ANAIYSIS MOGUIE. ... bbb 69
A2 DEMONSIFALION IMOUUIE ... ettt eeeeeesennennenennnnnne 71
APPENDIX B USEE HANAOULS ...ttt sesseensnsnennnnens 72
BIBLIOGRAPHY ...ttt ettt sennenennnnnnnen 78
ACKIN OV LE D G EIMEN T S ..ottt ettt eeees s e e seseeseesessesssessnnennnnnees 83

www.manharaa.com



LIST OF FIGURES

Figure 2.1: Sample Automated Feedback-Criterion ............coceviiiiiiiiiinieeee e 11
Figure 2.2: Sample Automated Feedback- MYACCESS! ........ccciieieiiieiicc e 13
Figure 2.3: IADE color-coded feedback (Cotos, 2010) ......cccceiirieririieieieenieeie e see e 15
Figure 2.4: IADE Numerical Feedback (Cotos, 2010) .........cceciveieiiieiieie e 16
Figure 3.1: RWT SYSEM DESION ....cviitiiiiiiieiieieieie ittt bbb 26
Figure 3.2: Analysis MOdule OF RWT ......ooiiiii e 29
Figure 3.3: System feedback and USer COMMENTES ...........cooiiiiiiieieie e 31
Figure 3.4: Feedback from Range bars on HOVEr ............ccoiieiiiie i 32
FIQUIE 3.5: P18 CRAIS ...ttt bbbttt bbb 34
Figure 3.6: Demonstration Module 0f RWT ... 35
Figure 3.7: Tables in RWT Database...........ccuuiiiiiiiiiiiiieeee e 38
Figure 4.1: RWT usability data for GrouUp L.......ccoeiieiiiie e 48
Figure 4.2: RWT utility data for GroUp L........ccooiiiiiiiiiiieeeee e 49
Figure 4.3: Usability data for Group H & Hl........ccoooveiiiiieceee e 53
Figure 4.4: Usability data for Group I & HI ...t 54
Figure 4.5: RWT usability data for Group Il & 111 (Demonstration Module) ...........c.ccccevvevieenens 58
Figure 4.6: RWT utility data for Group 1l & 111 (Demonstration Module) .........cccccceveriiinnnnnne 59
Figure 4.7: Trust on automated systems for Group I ........c.ccoveveeiiiicieccc e 60
Figure 4.8: Trust on automated systems for Group I1 & Group HI ........c.coovvvviiiiiininiiiie 61
Figure 4.9: RWT's website performance ..........cccooeiieiiiic i 64
Figure 4.10: RWT's website performance (Demonstration Module) ...........cccceoevvieneiciennnnne 65

www.manaraa.com



Vi

LIST OF TABLES
TaADIE 2. 11 AWE TOOIS ...ttt sttt e sttt esreenteenee e 16
Table 4.1: EVAlUALION GIOUPS ....c.eeiieiieiieiierie et e et sts et e e aessaessa e e sneesteenaesneesneeneanee e 42
Table 4.2: RWT hover statistics for ANalySIS ... 55

www.manharaa.com




vii

ABSTRACT

English is the most prominent second language used in educational programs
throughout the world. Unfortunately, there is a limitation of time and skill to guide students
with learning the language and for evaluating their writings. Automated Writing Evaluation
(AWE) tools would help in addressing this gap. AWE is a relatively new field which has
been of interest to a lot of researchers. It is believed to have the potential to aid in teaching
and learning of writing skills in English. Recent improvements in Artificial Intelligence,
Machine learning and Natural Language Processing has also enabled researchers to try new
approaches to improve the features and performance of AWE systems. Although AWE could
be of great use to both students and teachers, research analyzing the usage of such systems in
classroom environments has been insufficient.

In this thesis, | document a contribution to the field of Automated Writing Evaluation
in the form of a new AWE tool called the Research Writing Tutor (RWT). The system
design, user interface design, and features of this tool are introduced first, and then the
findings obtained from an user evaluation study are reported.

RWT is a web-based tool that provides instantaneous feedback on students’ research
writing using a machine-learning algorithm trained on an annotated collection of articles
from 30 different academic fields. The system analyzes individual sections of the research
article (Introduction, Methods, Results, and Discussion/Conclusion) and categorizes each
sentence as a particular rhetorical shift with a functional meaning. The goal of the RWT, as
explained by Cotos et al. (2010) in a proposal for research funding, is to make the students

think of their writing as a series of rhetorical strategies to convey a particular functional
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meaning. As the research writing norms differ depending on the discipline, the system is
designed to be discipline specific. This tool could be of great use to graduate students and
undergraduates in writing research reports, articles, and thesis or dissertations.

In this thesis, | develop the user interface, present the design and usability evaluation
of a new web-based AWE tool, RWT, which uses the Intelligent Academic Discourse
Evaluator (IADE) (Cotos, 2010) as its prototype. While IADE analyzes only the Introduction
section of the research article, RWT is capable of analyzing all the sections of this genre. The
website has been designed and developed to be user friendly. Unlike most studies that
concentrate on the accuracy of the AWE systems, this study aims at the usability and utility
of the RWT.

The study reported here focused on evaluating the two major modules of RWT: the
analysis and demonstration module by three groups totaling 39 participants. The three groups
of participants were used in order to see the difference in the evaluation of usability and
utility of the tool based on their background training and practice with academic writings. As
expected, the users who did not have a background or understanding of academic research
writing found the tool to be less useful than the users who understood the purpose of the tool.
Also the level of trust on automated systems was low among this group when compared to
the other groups which attended courses or workshops on academic writing. The knowledge
acquired in this study makes a significant contribution to the field of AWE and to the study

of usability of such educational tools.
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CHAPTER 1 INTRODUCTION

1.1 Overview

The Research Writing Tutor (RWT) is a web-based Automated Writing Evaluator
(AWE) that provides formative automated evaluation to guide graduate students and
undergraduates in writing research reports, articles, and thesis or dissertations. Once the user
chooses the discipline and section of paper that he or she is writing (Introduction, Methods,
etc.), and inputs the draft text to the system, RWT automatically categorizes each sentence in
the student's writing as a particular rhetorical shift with a specific functional meaning. The
writing is analyzed by the system with a machine-learning algorithm. The system is trained

on an annotated collection of journal articles chosen from 30 different academic fields.

1.1.1 History of Automated Writing Evaluators

In order to understand RWT and its features and to see the improvements in the field
of AWE over the years, it is important to know the history and features of previous AWE
tools. Automated evaluation is a relatively recent research field with only 50 years of history.
The first generation of automated systems was developed in the mid-1960s by Ellis Page and
a few others. It was called the Project Essay Grader (Page, 1966, 1994; Yang, Buckendahl,
Juszkiewicz, & Bhola, 2002). Although the pioneering works by Page seemed promising,
AWE tools did not gain popularity for the next two decades. It was only in the 1980s that a
few tools were developed to provide feedback on student writing. Since then, there have been

a limited number of intelligent technologies and approaches developed to evaluate the
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writing. There have been a variety of tools designed for various purposes over the years. The
Writer’s Workbench tool (WWB) developed by AT&T provided feedback on “spelling,
diction, and readability” (Kukich, 2000, p.23). Writer’s Help (WH) was a tool designed to
give feedback on word frequency, sentence variety, transition word, and paragraph
development. The Intelligent Essay Assessor (IEA), and Concept Rater (C-Rater) evaluate
the content of the writing. Project Essay Grade (PEG) evaluates the style of the writing. The
Electronic Essay Rater (E-Rater), BETSY, Intelligent Essay Marketing System, SEAR,
Paperless School free text Marking Engine (PS-ME), and Automark evaluate both the content
& style of the writing. The e-Rater, developed by the Educational Testing Services, has been
the most popular of all as it provides the most accurate score of all (Burstein, Kukich, Wolff,
Chi, & Chodorow, 1998; Burstein, Leacock, & Swartz, 2001). While there have been a lot of
systems that concentrates on various aspects of essay writing, there are not many systems to
aid in research writing with genre awareness. IADE serves as the prototype to RWT to build
such a tool to help in academic writing.

Most research on AWE has focused on the accuracy of these systems. Usually this is
done by having the system and a human rater score a set of writings and find the correlation
between the scores generated. In addition to accuracy, there is also a high research interest to
know about how these systems could be used for formative assessment of the writings by
students (Charman & Elmes, 1998; Sambell, Sambell, & Sexton, 1999; Shermis & Burnstein,
2003; Myers, 2003). While there have been a lot of research papers on such systems, none of
them, to our knowledge, has focused on evaluating usability of their respective tools. This

study tries to close this gap in the research of automated systems.
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1.1.2 Benefits of Automated Writing Evaluators

Given the advantages of previous systems in improving student writing, we believe
RWT will also lend advantages to writers. The following section describes specific benefits
that we may expect. AWE has a number of advantages for use in classrooms. The immediate,
individual, automated feedback can motivate students towards better writing. Research by
Grimes and Warschauer (1996) on the AWE tools MyAccess! and Criterion indicated that
these tools motivated the students to practice writing and provided easier classroom
management for teachers. The automated systems are capable of providing feedback on
different aspects of writing. Criterion can even provide feedback on prompts that were not
rated by human scores. It may also reduce the uncertainty of the students about their writing.
Teachers’ feedback on students writing is extremely valuable, but there are certain
limitations to human ability as well. Also, as pointed out by Cotos (2010), there are times
when the teachers feedback is vague like “Why?, Relevance?, Explain?” (Ferris, 2003, p.26),
which could make the students frustrated (Ferris, 1995, Straub, 1997). AWE systems could
be helpful in such cases as they could be designed to provide specific feedback on various

aspects of the writing.

Automated feedback is reported to have a greater impact on revision of drafts
compared to oral or written feedback (Tuzi, 2004). It can help in understanding the cognitive
and social process involved in writing (Kukich, 2000). Also, the automated feedback is
accurate, unbiased and provides no pressure to respond quickly. These systems could

generate a wide range of feedback starting from individual feedback on grammatical
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problems in writing to a holistic feedback on various features of writing like structure, style,

content (Brock, 1990, 1993; Hyland & Hyland, 2006).

There has been an increasing demand of large-scale educational testing organizations
to evaluate large number of writings in standardized tests conducted nationally and
internationally. Human grading of these large scale writings involves training the evaluators
for inter reliability training and regulation of grading using reliability checks (Hyland &
Hyland, 2006). The cost involved for these makes the AWE an attractive and cheaper
alternative to human evaluators. With an increase in class size, the AWE is looked as an

economical feasible supplement to instructions given by teachers (Hyland & Hyland, 2006).

As the AWE systems are capable of storing large database of user writings, these
could be used by the instructors for in-class discussions or for other purpose of analysis.
Reviewing the previous drafts and corresponding errors could help students to monitor and

self-correct their own writings (Yuan, 2003).

The RWT has been developed with the motive to help students in a classroom
environment providing individualized automated feedback. It is believed to help students as
an effective supplement to instructions provided by the instructors and to help in creating

genre awareness.

1.1.3 Issues of Automated Writing Evaluators

There are quite a few opponents to AWE as there are proponents. This opposition

may also apply to RWT, so it is worth understanding these issues. AWE tools are criticized
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for their “over-reliance on surface features of responses, the insensitivity to the content of
responses and to creativity, and the vulnerability to new types of cheating and test-taking
strategies” (Yang, Buckendahl, and Juszkiewicz, 2002, p. 393). The system might not be able
to provide a fair evaluation on writings that are well organized but with poor mechanics
(Calfee, 2000, p. 35). Also, students might adjust their writing to the formulaic essay that
would obtain the maximum score from the algorithm (Baron, 2005, p. B14).

AWE systems could be misused and thus “reinforce artificial, mechanistic, and
formulaic writing disconnected from communication in real-world context” (Grimes and
Warschauer, 2006). There is an opinion that the AWE could make students think of their
writing as discrete stylistic components that operate independently of communicative
contexts (Fitzgerald, 1994, p. 16). Also, the actual impact of the feedback generated by the
automated systems is not clearly understood yet (Warschauer & Ware, 2006). Although the
advantages of feedback and these automated systems are deemed true, they remain
hypothetical at this point. There is a need for further research yielding solid statistical
evidence for all anticipated advantages.

Finally, most studies of AWE tools seem to focus on the technical improvements and
accuracy of the software, ignoring the learning and teaching process involved. According to
critics, this issue makes these research studies methodologically unsound and outcome based,
and "it leaves the educational process involved as a black box™ (Warschauer and Ware, 2006,

p. 14).
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1.1.4 Problem Statement

RWT attempts to address part of the difficulties faced by students in academic
writing, which are synthesized in Cotos (2010). Some of the most common problems faced in
writing are poor structuring, which includes missing linking words or transition sentences,
informal language selection, too many quotes, and ineffective paraphrasing. Both native and
non-native speakers (NNS) find articulating ideas in the conventions of written English for
academic writing as the most frequent challenges (Llosa, Beck, & Zhao, 2011). Specifically,
NNS have reported less facility of expression, restriction to simple style, difficulty to provide
appropriate amount of force on the claims for their research (Flowerdew, 1999).

Given that these are the general issues faced by students in writing, there are a
number of AWE tools to address these surface level problems. But one of the major issues
faced by graduate students in academic writing, which is competence in discipline specific
writing (Huang, 2010), is an area that requires further attention due to the limitation of tools
to aid in discipline specific writing. The main goal of this thesis is to develop the user
interface and back end database for such a tool, RWT that attempts to address this gap in
AWE tools. The corpus-based approach is considered to be powerful for creating genre
awareness, which would aid discipline specific writing (Aston, 2002). Hence, RWT uses the
corpus based approach which consists of training the machine-learning system with a wide
set of real world discipline specific examples of use of language. RWT could be effective in
addressing these difficulties by providing anytime feedback on the rhetorical development in

response to individual leaner output.
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1.2 Research Questions

A goal of this research work is to help develop a new AWE tool called RWT. This
thesis attempts to answer the following questions:
1. Do the users find RWT to be user friendly?
2. Do the users find the various features of RWT to be useful for improving their
academic writing?
3. Do the users trust automated systems? What is the level of trust on automated

systems among graduate students?

1.3 Significance of the Study

While studies in the field of AWE have been done to investigate the accuracy of the
system in evaluating the students writing, this study emphasizes more the usability aspect of
one such AWE tool called RWT. This research could serve as an example for building more
user friendly AWE software in the future. The importance of trust on automated systems will
have a critical response on the way the tool is perceived by the students. The study reports
important findings on the level of trust on automated systems and discusses how trust plays
an important role in the usage of such tools. Certain features in the software, for example,
have been designed to display the results of search in a format users are familiar with from
the web. For example, the search feature of the demonstration module has been developed to
closely match the Google search page design in order to make it easier for the user to relate

the various features of the webpage.
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1.4 Thesis Organization

This chapter provides an introduction to the field of automated writing evaluators by
providing the history of AWE and discussing both their benefits and issues. It also describes
the difficulties faced by students in academic writing, explaining how a part of the
difficulties could be solved by RWT and the accompanying research questions. In the rest of
the thesis, | document several contributions to the field of automated writing tutors in the
form of research studies on how useful (utility), and easy it is to use (usability) the various
features of the web-based RWT.

Chapter 2 reviews a list of existing AWE systems. It also reviews previous research
work on various automated systems explaining the main concepts that were inspected and
those that are yet to be explored. The Intelligence Academic Discourse Evaluator (IADE)
that serves as the prototype for RWT, its results are also explained. Chapter 3 explains the
improvements in RWT over IADE. The system design, database architecture, features of
RWT and other technical details behind the functioning of the tool are explained. Chapter 4
explains the research approach, participants, materials, procedure, results and limitations of
the research. Chapter 5 summarizes the results of the study and discusses directions for future

research.
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CHAPTER 2 LITERATURE REVIEW

This chapter is a literature review that elaborates on various existing AWE tools, their
features, and their major utility for students. A detailed review of various studies and their
results on various AWE systems is presented, as AWE has both supporters and opponents.
Finally, as this research focuses on a user evaluation of the RWT interface, an overview of
user-centered design approach which is used in the design of RWT is explained. In later
chapters, the design decisions made for RWT, based on the best practices outlined here, is

explained.

2.1 Existing AWE Tools

A variety of AWE systems have been developed over the years and there are a few
systems that have gained commercial success in schools and universities across the world.
An overview of a few other AWE systems is provided in this section.

SaK (Wiemer-hastings & Graesser, 1999) is an interesting writing tutoring system
that speaks to the writer using avatars during the process of composition. Each avatar
provides feedback on different aspects of the composition identifying strengths and
weaknesses in the text but without offering corrections. Summary Street (Wade-stein &
Kintsch, 2004) is another automated system that focuses on drills. It is not based on
disciplinary concepts but based on skills like learning to summarize. It incorporates cognitive
research on the development of summarization skills. The system generates feedback on the
content of the summaries. While using Summary Street in classroom trials, students were

found to be more engaged in writing task and showed improvement in writing skills.
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Glosser is an automated feedback system that provides contextualized feedback to
students about their professional writings. It uses textual data mining and computational
linguistics algorithm to quantify features of the text to provide descriptive information about
patterns in the text to the users (Calvo, 2010). The feedback from this system aims to provide
different perspective on the writing and helps students stay engaged. The version 1.0 of
Glosser provides feedback on the structure, coherence, topics and key words of the writing.

Writing-Pal is an intelligent tutoring system that incorporates many AWE elements in
order to provide feedback on student essays (McNamara, Crossley, & McCarthy, 2010). It is
targeted to provide writing strategy instructions to high school and college students. The W-
Pal is capable of providing feedback to students’ natural language input (Mcnamara et al.,
2001). It consists of two principle components: Strategy Training and Essay Training.
Strategy Training includes lessons to help in prewriting, drafting and revising an article. In
the Essay Training module, students are provided feedback and suggestions to use a
particular strategy to improve the essays. Usability evaluation indicates that the feedback
from W-Pal improved the student essays after revision (Roscoe, Varner, Cai, & Weston,
2011).

The web based AWE tool, Criterion, was developed by the Education Testing Service
with the capability to score and provide evaluation. It was targeted for use in K-12, colleges,
US and foreign universities, national job training programs and military institutions. The
software is capable of identifying errors in the syntax, discourse, topical content, lexical
complexity, grammar, usage, mechanics and style of writing. A corpus based and statistical

approach is used to detect these errors (Attali, 2004). In the corpus-based approach, the
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system is trained on a large corpus of text from which the count sequence of adjacent words
and part-of-speech pairs called bigrams are extracted. The system searches for bigrams that
occur much less often than expected in a student essay based on the corpus frequencies
(Chodorow & Leacock, 2000). The system recommends a five-paragraph essay strategy
according to which an essay should contain an introductory paragraph, a three-paragraph
body and a concluding paragraph. Studies indicate that the reliability between Criterion and

experts is very high, approximately 0.98 (Shermis, Burstein, & Leacock, 2006.)

E/T'sj Slucent: Danielle Cameron Lengthening the School Year
Ess! Criterion. Wriing for Success Submitted Septemoer 23. 20X, 09:01:45 AM
]’faif Feedback Ana"s"s Menu Rovice Eccay Prantor- Friandly Varcion Writer's Handbook

I Grammar Il Vnsage “ ; Mechanics H Style 7 “ Organization & Development I

(3) Roll over the hightightad 1ext in your passaga to dlsplay commenis Specific to your writing.
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see the comesponding feedback.  Yiew Question Compound Words
Summary of Mechanics Errors
Spelling Dear School Board:

Capitallze Propar Nouns

ies oo il Cantal Later ina  lamwriting you this letler conceming the issue of school length. [ am against iaking away students
Santence vacation, If students are notlearning itis bacause sither they dontwantto or because they don't

Missing Question Mar undersiand. Those who dan't want o you can ¢o nothing about. Butthose who don't [JS:nderstand

Micsing Fin! Punctsabon there are plenty of oportunities 1o go In aner school to catch up and gethelp.
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Bilbticetas Students also to have tme ust 10 thamseves 1 do they want JEEIE having to worry

about home work, or 10 do whatthey are 1oid 1o do all'ofthe tme.

Thank you for your time and cancideration.

e (1 —

Print Expandad
Performance Daniglle Camaron
Summary Report
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Figure 2.1: Sample Automated Feedback-Criterion

Criterion has two main components: E-Rater, an automated essay scoring system and

Critique Writing Analysis Tool. This tool detects errors in grammar, usage, and mechanics. It
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also identifies discourse elements and undesirable style in the essay. The various discourse
elements in a well-written essay are introduction, thesis statement, main idea, supporting
ideas and conclusion. The corpus-based approach was used to train the system to identify
such discourse elements and provide feedback on their usage. The other features available in
Criterion are explained next. The context-sensitive Writer’s Handbook provides additional
definitions and lessons to the user. This tool highlights the usage of passive sentences and
very short or very long sentences and overly repetitious words, so the user could make
changes. The system also provides a list of eight templates to aid students in planning their
writing. The program has the ability to display both automated and teacher feedback to the
users at different stages of their writing.

MyAccess!, developed by Vantage learning is one other popular AWE software that is
used for the development of writing skills. The scoring engine is called as Intellimetric,
which is capable of analyzing and providing feedback on the organization, content and
development, focus and meaning, language use and style, and mechanics and conventions of
writing. Immediate score along with diagnostic feedback is provided. It is used for both
formative and summative assessment purposes. It is an artificial intelligence scoring engine,
which is capable of analyzing some 300 semantic, syntactic and discourse features of an
essay, and compares them to features of sample essays scored by humans (Elliot, 2003). It is
majorly targeted towards K-12, colleges, the US and foreign universities. A large set of pre-

scored essays with scores assigned by human raters is used to calibrate the scoring system.
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MY WRITING ASSIGNMENT ANIcartact grammar, style, spellig. aned word choica oirors |

WRITING TOPIC MY TUTOR MY EDITOR
Dol wanta <Spalling errors> fama? 4

In oty ke | <Pronoun errors> wud <Spelling arrors> never want to have fame, Som paopie may want

to be famaous but some people may notweant to be famous. There ars many reasons wiy | do notwant
fame, but these are my top three reasons why | do not wart fame.

My first resson wiy | do notwant fame is some <Some or anyz peaplz might really hate you and
Rigtos you might want to hurt you when nobody elsa is around and maybie that guy of a airlwill ty to harm
you. Thera are <Agreament with herafthera> a large amount of peapls who hate famous people and
i5 0 SIghE You never know whak people can do i ey really hte you. This s onky myfirst reason wby |
da not wart fame.

second reason is, peaple wil snaak up on you to see what you are doing,and if itis really interesting
than the chances ane that they are gaing 1o take 3 picture of you, and the next day pacple will know For
example they found out that afamaous girlwas pregnant end as soon as they found out the next day
ever'rqu:r e shequ prlwegnant.hda,be some people make uplies altlmut*a famaus person 50 they,

Figure 2.2: Sample Automated Feedback- MyAccess!

The software offers a variety of writing assistance features that includes My Editor,
Thesaurus, Word Bank, My Portfolio, Writer’s Checklist, Writer’s Guide, Graphic
Organizers, and Scoring Rubrics. My Editor highlights the error in writing and provides
editing suggestions. The scoring rubric is used for self-assessment. Thesaurus is an online
dictionary that offers a list of synonyms for the word being consulted. Word Bank offers
words and phrases for a number of writing genres. My Portfolio allows students to access
their previous works and view their progress. Writer’s Guide is an online writing coach to
evaluate and provide revision goals on student writings. Also for students who are native
Spanish or Chinese speakers, the feedback can be provided in the native language. It also

provides the ability for the teachers to create their own writing assignment or to choose a
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topic from a list of over 700 prompts that are in line with state standards. These prompts
include a variety of genres including narrative, persuasive, informative and literary.

SAGrader is an online learning environment. It uses the principles of artificial
intelligence, NLP, computational linguistics and fuzzy logic to form a semantic network that
stores the presence or absence of key features. The tool provides a natural language feedback
on the content of the writing. It is used to encourage the students to work on multiple drafts
by providing direct and specific feedback. The goal of this tool is to help students understand
course-specific concepts and to enable effective communication of the content. It also allows
the instructors to comment proactively on student writings.

The Intelligent Academic Discourse Evaluator (IADE) (Cotos, 2010), the prototype
for RWT, is a web based AWE program that was developed as an additional tool for students
to practice with and make incremental improvements on their drafts of research article
introductions. The goal as explained by Cotos (2010) was to help the learners write
academically, abiding by the writing conventions in their field, and to help them achieve a
certain rhetorical purpose by learning to express functional meaning. The system terms the
communicative strategies as “moves” and the functional meanings as “steps”. For example,
the moves for the Methods section are (1) contextualizing the study methods, (2) describing

the study, and (3) analyzing the data (Cotos et al. 2012)
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J Student Writing Analysis - Mozilla Firefox

Ble Edt Yew Hgory Bookmaks Joos beb
@@ G L i ssarkeg sstate cduladefstdent snsvzssho [=[p]) (G
180 Engt_courses
IADE -
SIGN OUT
In recent years the development of comput isted language learning (CALL) has

created the need and opportunity for investigating the effects of multimedia on
vocabulary acquisition. Thus far, numerous studies (Al-Seghayer, 2001; Aust, Kelley, and
Roby, 1993; Brett, 1998; Chun and Plass, 1996; Davis and Lyman-Hager, 1997;
Duquette, Renie, and Laurier, 1998; Groot, 2000; Hulstijn, 2000; Laufer and Hill, 2000;
Lyman-Hager and Davis, 1996; Lyman-Hager, Davis, Burnett, and Chennault, 1993;
Plass, Chun, Mayer, and Leutner, 1998; Siribodhi, 1995) have shown that computerized
media and a multimedia environment can be helpful for learning foreign language
vocabulary.In these studies, however, the materials used for foreign language teaching
were commercially available or teacher-produced.No studies have investigated how the
istudent authoring of computer-based materials for foreign language learing affects
student acquisition of vocabulary. The idea of cognitive and affective benefits from
authoring of learning materials in a conventional or computerized environment has been
the topic of numerous studies (Amett, 1995; Bowman and Plaisir, 1996; Brown, 1993;
Kramsch, A'Ness, and Lam, 2000; Kubota, 1999; Marchionini, 1988; Meek, 1990; Milone,
1995; Renzulli, 1977; Turner and Dipinto, 1992).The encouraging resuits of these studies
have prompted the work described in this article. The present study reports data from an
investigation of the effects of student participation in authoring of multimedia materials,
based on authentic French texts downloaded from the Internet, on student vocabulary

E— . s o

T Paper_TSLL_03 re. @ Piot_paper

Figure 2.3: IADE color-coded feedback (Cotos, 2010)

In 1ADE, the students enter their article for analysis in the web browser that is
encoded by the Hypertext Preprocessor (PHP) module and sent to the response processor
where the drafts are analyzed. The PHP gets the analyzed data and displays it back to the user
after saving them to the database. The IADE interface with the color-coded feedback is
shown in Figure 2.3.

The IADE also provides definitions, step statistics, annotated corpus and revision tips
on demand if the students need additional guidance. The numerical feedback generated by

IADE is shown in Figure 2.4.
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) Student Writing Analysis - Mozilla Firefox

Ble fdt Vew Hgloy fookmarks Tocls bep

@D - @ L G [D wimssackeng amte shjacesuden savss o 5[] [Geeoe [%)| 5 -
I5U) €ng_courses

Your discipline: APLI
Number of sentences in your text: 8
Number of words in your text: 291

33.33% of your sentences belong to intro_m1. This is below average in your discipline,
where the minimum is 22.22%, the average is 51.35%, and the maximum is 77.78%. Try
revising this move.

33.33% of your sentences belong to intro_m2. This is above average in your discipline,
where the minimum is 0%, the average is 19.61%, and the maximum is 41.67%. Try
revising this move.

33.33% of your sentences belong to intro_m3. This is about average in your discipline,
where the minimum is 4.17%, the average is 29.03%, and the maximum is 52,63%. Do
you think there is more room for improvement?

Number of words in your text: 291. This is below average in your discipline, where the
minimum is 272 words, the average is 712.7 words, and the maximum is 1,616 words.
Try revising the text's length.

T Research Propasal. T) Paper_TRUL_08 re.,. @ Piot_paper o scoeenshot.pdf - A, o Paper_TSUL_08_re. Radl s

Figure 2.4: IADE Numerical Feedback (Cotos, 2010)

AWE Systems Assessed Constructs
BETSY (Rudner and Liang, 2002) | Content, grammar, style, mechanics

Automark (Mitchell et al., 2002) Content, grammar, style, mechanics

Project Essay Grade (Page, 2003) Grammar, fluency, content, grammar,
style, mechanics, plagiarism

E-Rater (Burstein, 2003) Plagiarism, content, rhetorical
structure, syntactic complexity

IntelliMetric (Elliot, 2003) Focus, content development,
elaboration, organization, structure,
mechanics

Intelligent Essay Assessor Organization, ideas, conventions,

sentence fluency, word choice,
writer’s voice, spelling, copying,
redundancy, irrelevancy

Table 2.1: AWE Tools
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The various AWE tools and its features are summarized in Table 2.1. From the brief
overview of AWE tools presented in this section, it could be seen that there are not much
systems that aids graduate students with discipline specific writing. Hence, RWT could be

really helpful in bridging this gap in AWE tools.

2.2 Related Studies on AWE Tools

A number of studies were conducted to address questions on the accuracy of the
scores generated, the efficiency of the feedback, the utility of the tool, and the negative
impact of AWE systems on writing. Researchers are also keen on knowing if the AWE
systems actually improve students' writing or not, and how they are used (Warschauer &
Ware, 2006). There are results that indicate that these systems could help in improving
writing skills.

Now, the various studies conducted on the usage of Criterion for essay writing is
discussed. System generated feedback is one of the important features in automated systems.
Studies have been conducted to see if the feedback generated by Criterion helps in
subsequent revisions of the essay. The study conducted by Attali (2004) evaluated the
effectiveness of automated feedback and revision features of Criterion by focusing on the
improvements in feedback from first to last submission of an essay. The drafts from the
large-scale production environment were used for the study. The participants were between
six and twelve grade. As the study involved large-scale production data, the user information
and details of intermediate drafts were not available. Only 29% of the users used the software

for analyzing more than one draft. Hence, only 29% of the users’ data was used for analysis.
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The results indicate that the students were sensitive to the feedback for most types of errors
and were able to correct them in subsequent versions of their essay. In case of discourse
elements, students were able to improve all the discourse elements in the essay except for the
thesis statement.

Another user evaluation study of Criterion was conducted in one of the public
schools in Miami (Burstein & Chodorow, 2004). In this study, the teachers who used
Criterion in class responded to a survey in which they agreed that the immediate scores and
feedback were useful. They also found the system easy to learn. Another study conducted by
Mark Shermis (Burstein & Chodorow, 2004) reveals that there was no significant difference
in the FCAT writing assessment scores between the students who were trained using
Criterion and those who were not. But the study indicates that the students who used
Criterion had significant improvements on later prompts. A similar study on Criterion to find
the difference in writing skills between students in ninth grade across four states who used
and did not use the software over a four week period was conducted (Rock, 2007). The
results revealed that the usage of Criterion for a short time period improved the mechanical
aspects of writing and found a small but statistically significant increase in the analytic score
of essays.

There is also an argument on the validity of the results of the various researches on
automated systems for classroom environments as it is highly different from standardized test
environments. While automated evaluators are meant to improve the writing practice among

students, results indicate that relatively few revision of drafts were carried out in a classroom
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environment which could be because of the little time left for multiple revisions of single
essay in classrooms (Attali, 2004).

Next, the various studies on MyAccess! is discussed. In order to understand the
effective usage of AWE, MyAccess! was implemented in three writing classes in Taiwan as a
part of a study (C. Chen, 2008). The main motive of the implementation was to reduce the
instructors’ workload. The MY Editor, Thesaurus, Work Bank and My Portfolio were used
the most by the users in the study and had a positive reaction from the users. 50% of the users
found the feedback generated to be helpful. The users commented on problems like: it favors
lengthiness, over emphasizes the use of transition words, ignores coherence and content
development, and discourages unconventional ways of essay writing. Although the students
did not perceive the AWE very positively, the study shows that the teachers’ pedagogical
practices with AWE software can affect student perceptions of the effectiveness of AWE. It
might not be a good idea to use AWE as a surrogate writing coach without human feedback
as it could frustrate students.

The software is reported to have increased the writing ability of students in school
districts that implemented MyAccess! (Suite, 2007). There has been significant increase in
performance in statewide writing assessments of fifth through eleventh grade students (Elliot
& Mikulas, 2004). A study conducted by Vantage Learning also shows that 85% of the users
view MyAccess! as an effective tool for preparing for state mandated assessments. The users
also reported the software to be user-friendly. The usage of MyAccess! for six weeks was
reported to increase the overall score from 2.00 to 2.84 on a four point scale (Elliot &

Mikulas, 2004).
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Finally, the result of the study on IADE is explained. The results of the study
conducted with 105 graduate students from lowa State University (Cotos, 2010) revealed that
the IADE’S feedback drew the participants’ attention to the discourse form of their draft
helping them notice the negative evidence in their writing, motivating them to revise it. It
was also observed that there was an improvement in the quality of the discourse as the users
changed the content, vocabulary, grammar, structure and mechanics of the writing. The users
believed that the interaction with IADE and its feedback helped them learn about moves.

In the early stages, AWE research was primarily focused on the accuracy of
automated scores given to the students (Warschauer & Ware, 2006). Although accuracy of
the results produced by the algorithm is important, students can only benefit if provided with
a clear, timely and usable feedback (Shute, 2008; Cowie, 1995). This is similar to what
Douglas Reeves refers as “The Nintendo Effect” that is experienced by kids: “Kids respond
to feedback from electronic games because it is immediate, accurate, and incremental.”
Similarly, when the students receive instantaneous feedback they get motivated to submit a
revised essay as they would be motivated to get to the next level of a videogame (Suite,
2007). The immediate formative feedback is necessary for the students to understand what
constitutes quality writing. Additionally, varying combination of feedback style might
accommodate students who learn in different ways (Shute, 2008).

The RWT has been designed with care to provide formative feedback to the users in
order to improve their writing practices and partially address the problems experienced by

the users with existing tools. The evaluation presented in this thesis aims to address not just
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the utility of RWT but also the usability of the RWT interface which is least explored by

researchers in AWE.

2.2.1 Trust on Automated Systems

Trust is an important factor when it comes to using automation. The trust on
automation of systems in various domains like cockpit automation, automated navigation has
been studied by researchers. There are also a few studies that explored the trust of users on
AWE systems. Studies report that some users prefer understanding how the tool works, its
capacity and limitations to help them understand how much they can rely on an automated
writing tool (Scharber & Dexter, 2008). A few users who originally had no trust on AWE
systems preferred using the tool for a longer time to make a decision about using the tool
(Scharber & Dexter, 2008) . With tools like AWE used in a classroom environment, the trust
of the teachers on automated tools could also influence the trust of the students on these
systems. A study on the use of one such AWE tool showed that the students found the tool to
be more useful in cases where the teachers trusted automated systems(C. Chen, 2008). In this
study, a student also reported that the reason for his/her distrust in the AWE system could be
because of the distrust the teacher had in the system.

Given the importance of trust on automated systems for proper usage, the trust on
automated systems among the user groups is also studied. The impact of trust on the

perception of the usability and utility of the tool is analyzed.
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2.3 Related Usability Research

Usability in human—computer interaction (HCI) is ‘‘the capability to be used by
humans quickly, easily and effectively’” (Shackel, 1991, p. 24). In simple terms it refers to
the ease of use of an interface. A website or a software is considered to be usable if (1) it is
easy to learn when the user visits it for the first time, (2) enables the users to perform the task
efficiently once they learn the features of the website, (3) pleasant to use, easy to remember
and use with ease for a returning user, and (4) if the user makes minimal errors using the
website/software (Nielsen, 1995). Any software needs to be easy to use (usability) and
provide the features the user wants (utility) for it to be useful. Any software that is not usable
but provides the utility of the software or one that is user friendly without proper utility
cannot be useful to the users (Nielsen, 1995). According to Krug (2000), some key features
that could possibly make a software more usable are: identifying the difference between what
is clickable and what is not, using buttons instead of hyperlinks, using a proper visual
hierarchy for Ul components, using minimum number of clicks to reach a destination page,
using meaningful names, and using minimum possible scroll.. Drop down boxes are a good
choice for providing users with a list of options in a space-constrained environment, but the
drop boxes should be used with care as it involves an additional click and less readable
compared to other menu options. Also it is better to use web conventions instead of
reinventing the wheels. All these best practices in Ul design has been taken into account
while designing for the user interface of the RWT. The design decisions made are explained

in the next chapter.
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User interfaces account for 48% of the code (Myers & Rosson, 1992) in a software
product developed, but takes only 6% of the development budget (Nielsen, 1993) on usability
engineering. Almost one third of the review is about the user interface of the software
(Nielsen, 1993). Hence improved usability testing methods could help in greatly improving
the quality of products. In usability testing, a group of participants are recruited in order to
observe the difficulties faced by the users and see how they perceive the software. In this
process, the users are asked to either figure out what a webpage is or to try using the website
to do a particular task. It is always a good idea to conduct usability studies with different set
of participants, if the audience fall in different groups or require some form of background
knowledge about the software or website (Krug, 2000). As suggested by Krug, the user study
of the RWT was conducted using three groups of participants, as the target audience of RWT
could have varying background knowledge about the tool and its usage. The research about
usability of AWE software is not presented here as none of them, to our knowledge, has
focused on evaluating usability of their respective tools.

One other topic of interest for this study is the correlation between mouse hovers and
eye movement in the webpage. The RWT software tracks the mouse hovers on the various
features of the user interface in order to compare its usage rate. A recent study conducted by
comsScore, Inc and Pretarget (2012) for over nine months on about 263 million impressions
indicates that the correlation between hovers and purchase rate in online advertising is 0.49
where 0 indicates no correlation and 1 indicates maximum possible correlation. As the mouse

movements are known to have a correlation of about 84 to 88% with eye movements (Chen,
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Anderson, & Sohn, 2001) we decided to track the hovers on the user interface, the results of

which are provided in Chapter 4.
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CHAPTER 3 ONLINE TUTOR FOR RESEARCH WRITING

This chapter is outlines the structure of a research article, explains the previous work
done with the Intelligent Academic Discourse Evaluator (IADE) (Elena Cotos, 2010) and the
improvements over IADE. Then the various modules of the RWT, its system and Ul design

and database architecture is explained in detail.

3.1 IADE to RWT

The RWT is an extension of IADE with the ability to analyze and provide feedback
on the Introduction, Methods, Results, and Discussion & Conclusion sections of a research
article. Also to make it more interactive the user interface of the IADE (see Figure 2.3) has
been totally redesigned and developed to include interactive discipline-specific, color-coded
& numerical feedback. RWT consists of the analysis and demonstration modules. The
analysis module enables the user to browse through the history of drafts and provide different
visual and textual feedbacks. The demonstration module serves as an additional help module
to aid self-learning. Using this module, discipline specific examples for a particular section,
move and a step combination in the corpus could be retrieved. While IADE was meant for
integrated classroom use, RWT is designed to be supportive of longer-term usage for

numerous and diverse learners.

3.2 RWT Implementation

The current implementation of RWT has several improvements over the previous

version, IADE. The modules that are implemented in RWT along with the system and Ul
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design and database architecture is explained in this section. The database and Ul design for

the two modules of RWT are my major contributions in the development process.

3.2.1 System Design

The system design of the RWT consists of programming logic and modules for the
web browser and the web server as shown in Figure 3.1. In the figure, blue color represents

my contributions to the system.

User Interface Server

Python SVM
Script | Classifier

Machine Learning DB

Figure 3.1: RWT System Design

The presentation module of the RWT supported by web browsers consists of the
display logic for the analysis and the demonstration module. The user logs in to the system,

drafts research articles, receive color coded and numerical feedback on hitting analyze
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button, provides comment on system generated feedback and looks for history of articles
written in the analysis page of the presentation module. The presentation module also
facilitates the interface to search for examples in the demonstration module. The presentation
module is developed using HTML, PHP, Java script and AJAX. The demonstration module
was developed and added after the program was evaluated with a group of users.

Once the user enters their research article for analysis in the presentation module and
hits on the analyze button, the data is sent over to the web server. The web server consists of
PHP scripts, Ul database for both the analysis and demonstration module, Python scripts,
machine learning database, and a Support Vector Machine (SVM) classifier (see Pendar &
Cotos, 2008). The PHP script takes care of the encoding and decoding of data, creating
sessions, saving results of analysis and user information to the database. It also transforms
the text submitted by the users into a format suitable for processing, acquires the results of
analysis and converts the text into color coded and for display on the web interface.

The python script receives the data from the PHP script and preprocesses the text like
breaking the text into sentences and sends it to the classifier for automated analysis. The
SVM classifier analyzes and classifies each sentence as belonging to a particular move and a
step. The lexical features indicative of a certain move are identified for this classification.
The percentage for move distribution is calculated in the user article to provide feedback on
the distribution and percentage of various moves in the writing. The distribution of moves in
the annotated corpus of his/her academic field is also calculated. This data is presented as
feedback to the user to enable comparison of the distribution of moves in his/her writing and

the annotated corpus. This makes the feedback individualized and discipline-specific.
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Lastly, the results of the analysis sent from the python script to the PHP script are
stored onto the RWT database. After writing the results to the database, the PHP script again
reads the data from the database and displays it back in the web interface.

The RWT is designed to provide evaluative comments on how the rhetorical moves in
the writer’s article approximate the norm in his/her discipline and not provide scores in order
to avoid misuse which is one of the most important issues of AWE tools. This design would
never encourage students to adjust their writing to the assessment criteria of the tool. Also,
the tool helps the student acquire the knowledge of rhetorical functions in writing. The social
factor or the influence of the teacher is not avoided as this tool serves as a supplementary tool
in revision and not an assessor for academic writing. Studies indicate that students prefer
systems that provide feedback on their writing than systems that only score their writing

(Riedel, Dexter, & Scharber, 2006).

3.2.2 User Interface Components

The user interface was designed to make it user friendly and intuitive. The RWT has
two major modules, namely the analysis module and demonstration module. The analysis
module provides the ability to analyze and receive system generated feedback on the various
sections of a research article. The user enters the text in the text area of the analysis webpage

(shown in Figure 3.1) of the RWT website and hits on the analyze button on the webpage.
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History RWT Analysis Module
Introduction Discipline: | i [=] Section: | i [=]
e At ———
intr_Article Analysis done. Click text below for feedback
intr_Article3 Extensive reading, reading with large quantities of materisls that is within =~
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a1 step(s) needs work | © 2 step(s) good work |

.....

nat unliks native spes often lack the word know
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Comect inferences of word s are conditional upen accurste
recognition of sumounding words snd sensitive Lse of reading strategies
(Huckin Coady, 1985). Laufer (1385) observed that lesmers whose MOVE 2. IDENTIFYING A NICHE ®
sacabulary size enabled them to cover 96 of the words in a text were
ueosssful in i level of Howaver,

ent word knowledge _
ot emough zoal 00 mach
a1 step(s) needs work | © 4 step(s) good work |

.....

ping =n
lother studies show that L2 learners commonly lack suffi
o suppart successful guessing and often do not acti
irategies that might aid successful comprehension {Chen,
Stoller, 1997). Thus the chances of comprehending unsimplifisd suthentic  +

FEEDBACK (Click on text above for sentence level feedback)

[l anaLvze | MOVE 3. ADDRESSING THE NICHE @

| mwan [BRwSR shwnm
ot enough ol o0 much

@ @ i 8 stepis) needs work | © 1 step(s) good work |

Comments: 2R

'WORDS: 547

Figure 3.2: Analysis Module of RWT

The analysis webpage sends the user text to the machine-learning algorithm in the
back-end, receives the system-generated feedback, and displays the results of the analysis
back to the user. The components of the user interface screen are explained next.

The analysis module has various features that were designed mainly to communicate
the feedback effectively to the users. A user centered design approach was used throughout
the design process. The various features in the interface of the analysis module that a user
sees when he/ she uses the software are: discipline and section selection, color coded text,
sentence level feedback, thumbs button and user comments, range bars, pie charts and history
of drafts.

After logging in, the user can choose the discipline and section for the writing from a

drop down list. The various sections of a research article as supported by RWT are
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Introduction, Methods, Results and Discussions & Conclusion. The current version of RWT
supports up to 30 disciplines listed below.

e  Agricultural and Bio-Systems Engineering

. Agronomy

o Animal Science

. Applied Linguistics

. Art and Design

. Bioinformatics and Computational Biology

. Biochemistry and Biophysics

o Biomedical Sciences

o Business

o Curriculum and Instruction

o Economics

o Food Science

. Forestry

. Geological and Atmospheric Sciences

. Horticulture

. Immunobiology

. Molecular Biology

. Mechanical Engineering

) Meteorology
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. Physics and Astronomy

. Plant Physiology

. Psychology

. Sociology

. Special Education

. Synthetic Chemistry

. Community and Regional Planning
. Veterinary Medicine

. Power Systems Economics

. Chemistry

act That undike native spaakedrs, L2 learmners often 1ack the woed knawledge
necessary 10 make accurdte INerences of word maanings from context Correct
fnferences of word meanngs a0 contitaonil Upon AcCurate recogntion of
Isurrounding words and sensidae use of reading strategias (Hucikon Coady, 1999)
aufar (1969) cbsened that leamars whose vocabulary size anabied them 10 cover
of the words m 2 text ware succossiul in doveloping an adequateo level of
omprehension Howewe, othae studios show that L2 lsamers commonly lack
sufhciont word knowlodge to suppont successiul guossing and often do not actavely
5@ the roading strategos that meght aid succosshil comgrehension {Chen, 1998
rabe Stoller, 1997) Thus the chances of camprohending unsimpified authentic

E;-t»km 2000}, The peodblom of guesses that are mncorrect can be ancnbed 1o the [ll

oxts are frustratingly low, with the chances of effective vocabulary acquisition lower

ntsll

addition to leamers kmated language competence. resincted voaqu oppodumlw;
eocounters of new words pose ol ancther stumbimg b

FEEDBACK (Click on text above for sentence level feedback) FeedbaCk on

sentence function

3 O o/ In.teraction

with Feedback

Yes! I am providing general B
Background.

Figure 3.3: System feedback and User comments
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After the user chooses the discipline and section of their choice, he/she enters the
text to be analyzed into the text editor. When the user clicks on the analyze button, the text
becomes color coded to represent the different steps and moves. The user can access the
various drafts of the writing for one or more articles from the history of drafts. Clicking on
each sentence of the color coded text gives feedback in a text area below. There is also a
thumbs up, thumbs down, and thumbs neutral button where the user can provide comments

about the system generated feedback (shown in Figure 3.3).

Range Bars Range Bars on Hover
TTE—
Move-level

MOVE 1. ESTABLISHING A TERRITORY & MOVE 1. ESTABLISHING A TERRITORY ® Feedback
cm— 545 to 76%

AU enEN 100 Mch
& 2 step(s) needs work | & 1 step(s) good work | >» stey Step'leVF—"
= Mm’::: :’nﬂh’v!omnw | Lowrn moee | FeedbaCk

Papert

MOVE 2. IDENTIFYING A NICHE @®

7 cood work 00 clabming contrality | very
—invy 1o Accounting papers.

ORI 7o s st anoug focin on eming pr i

oat 200 Much lw(htmnnutmmmi | Loarn Mere | Duamvplen

Needi More work
A 5 step(s) needs work | ¥ 0 step(s) good work | >>

MOVE 3. ADDRESSING THE NICHE @ MOVE 3. ADDRESSING THE NICHE @
m—m ‘_—m’
. P 9t eroagt 109

aot encugh 200 much
4 8 step(s) needs work | ® 1 step(s) good work | »>

& 8 stop(s) needs work | & 1 step(s) good work | >>

Figure 3.4: Feedback from Range bars on Hover

The users can use the range bars to view a visual analysis of his/her writing in a

range of one percent to 100% for different moves. The arrowhead in the top of the range bar
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bar to view the drop down box containing step level feedback. The feedback consists of text
explaining if a particular step needs attention or if the user has done a good job with a
particular step, accompanied by a caution sign or a smiley face respectively. Research
indicates that students favor comments that indicate the positive and negatives in his or her
writing (Land & Evans, 1987). Hence comments like good job with a step might encourage
the students to work further on their drafts. There are two other options available along with
it. The user can click a learn more button to pop up description about the step along with an
example. The writer can click the examples button to view the demonstration module loaded
with examples that falls under the discipline, section, move and step that the user was
working-on in the analysis module. The range bars are shown for all the different moves
starting with move 1. Next, the feedback on word count is displayed in a similar fashion. The
range bars indicating the different moves and the feedback on steps on mouse hover are

shown in Figure 3.4.

The writers can see the percentage of different moves in his or her writing and the
average number of moves in most research articles from their discipline using the pie charts
presented at the bottom of the page. The above aids them in comparing their writing with
established research articles. The pie charts indicating the percentages are shown in Figure

3.5.

The writers can use the demonstration module (shown in Figure 3.6) to look for
examples of writings from the corpora. The demonstration module enables the user to search

for discipline specific examples from various sections like Introduction, Methods, etc., that

www.manaraa.com



34

fall under a particular move and step combination. For example, when the user receives a
feedback from the analysis module that he/she needs to work on the step “Providing general
background” in the introduction section of a research article in Agronomy, the user could
search for the same using the demonstration module. This helps users understand how to
construct sentences that provides general background for the introduction section of their

research paper.

Your Intraduction section Average Introduction section in your discipline

o Average: 32 to 54 (43%)

You: 33.333343 (33%) 2 4
/ 4
YA ou: 16.666666 (17%) 4 A
/ ] I Move 2. Identiying A Nichx Average: 1010 17 (13%) > 1 I Move 2 Ideniifying A Nch
! W Move 3. Addressing The Nich l W Move 3. Addressing The Nich
— Average: 32 to 54 (43%)

Figure 3.5: Pie Charts

In the demonstration module shown in Figure 3.6, searching for examples displays a
list of all sentences that belong to the particular search criteria accompanied by the context of
the text. The user can choose from a drop down list of 30 disciplines and four sections similar
to the Analysis module. Choosing the section populates a dynamic drop down box for the
moves. Similarly choosing the move populates a dynamic drop down for the steps in a
particular move. Ten results are displayed per page and a hyperlink to the page numbers is
displayed to view further examples. Clicking on an example displays the entire section of the
research article as color-coded text on a display box right next to the sentence. Further, the
user can click on every sentence in this color-coded article to understand its functionality.
The results could span across various pages and the design presents several challenging

tradeoffs like “Should the samples be from several articles or one?”” and “How much context
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should be shown around the sample sentence?” and “How many results should be displayed

2
per page?”.
RWT Demonstration Module
Disciplines: | Applied Linguistics 14) Section: | Intraduction 1)
Moves: Step:
12345678910 11213 et
File: APLID4B

The key assumption of our research project is that in dealing with diversity, collective
construction of meaning in the classroom is the basic principle: if pupils can bring in their

(in the form of ions) info the interaction, and if in this i ion different
perspectives come forward, are argumentated and respected, then you can assume there is
space for multiperspectivity, or in other words: multicultural education has become reality.
Migrants from several countries came to live in The Netherlands since 1960.

File: APLIO51

Current technologies in language leaming allow student-users to consult translations,
dictionary definitions, grammatical explanations, and cultural information at the simple click of
a mouse. The availability of this kind of additional, often multimediatic, informaticn is
considered to be one of the preeminent advantages of language leaming via computers, and
consulting any of these extras is no longer seen as a major interruption of the language-
leaming activity.

File: APLI0O38

South Africa is a country in flux. The changes brought about by the collapse of an apartheid
system have resulied in the need to reformulate social relationships in all realms of life.

File: APLIO06

Performance-based language assessment for occupational certification raises the issue of how
to conceive of appropriate criteria for the 1t of spoken interaction in p ional
settings. One source of relevant information is the investigation of communication in
professional contexts.

File: APLIO04

Two major modes of instruetion in Higher Education are lectures and seminardiseussion type
classes. These modes of instruction are practised widely in universities both in English-
speaking countries and in many developing countries which use English as the medium of
instruction and base instructional practice on Western models.

File: APLIO49

Fa'afetai is a five-year-old boy from Samoa. His family had immigrated to New Zealand, and at
the time of this study, he had been attending a mainstream class at school for about six weeks.

File: APLIO06

based language for occupational certification raises the issue of how
to conceive of appropriate criteria for the assessment of spoken interaction in professional
seftings. One source of relevant information is the investigation of communication in
professional contexts. Although research of this kind has long been recommended for the
speci- fication of test content (through the development of an inventory of professional tasks
which are then sampled in a test), it has not been used as the basis for examining the issue of
appropriate assessment criteria.

The key assumption of our research project is that in dealing with diversity, collective
construction of meaning in the classroom is the basic principle: if pupils can bring in their
experiences (in the form of narrations) into the interaction, and if in this interaction different
perspectives come forward, are argumentated and respected, then you can assume there is
space for multiperspectivity, or in other words: mulficultural education has become reality.
Migrants from several countries came to live in The Netherlands since 1960. So in the last 40
years The Netherlands has become, in a way, a multicultural society. The population of
classrooms at many schools has grad=ly become heterogeneous in cultural and linguistic
respects. But to really create ima . , schools and teachers, as
we zeee it, still need tg' chang Mov:l1..istallxll;§hlrg 2 terrlmry in order to deal with this
diversity adequately. Using NS ChSned 1 ulticultural school population

ise thi he interaction in the

@ process of knowledge
construction, when there is space for pupils bo brlng forward their personal perspectives and
experiences, and when this input confributes to the colleciively constructed knowledge in
school, then you can hope for an atmosphere of multiperspectivity in which pupils will leamn to
be able to see the world through not enly their own eyes, but understand and respect
different interpretations as well. In our research project we observed and videotaped classes
based on themes from a multicultural textbook for environmental education (called "The
Great Journey"). All three schools participating in the project can be described as
multicultural primary schools: more than 50% of the pupils have a background other than
middle-class Dutch. Children in the data vary from 8 to 12 years of age. With all of the
teachers involved, and a lot of the children we held stimulated recall interviews to complete
our interpretations with their comments on their own behaviour. One of the book's main goals
is to introduce children 1o various cultures and societies without reinforcing stereotypes and
prejudices. The children are i to discover that differences exist even within
specific ethnic groups. The Great Joumney is structured hierarchically so that groups of
related topics establish so-called "topical lines," such as the topic "Migration,” which is
developed in 12 lessons on related issues such as "homesickness," and "leaving or staying."
The various topics are adjusted to differing degrees of language proficiency ameng the
children of different ages. In addition, much attenfion is paid to stimulating children to actually
participate in the conversations and to interact with their peers and teachers. The teacher's
role is merely to guide and supervise the process. The teaching method contains interesting
assignments that children carry out individually or in groups. The Great Journey, teacher's
guide {our lation, MH, MB, WH) describes the method thus: From group 4
(7-B-year-olds) on, the goals of each topic will be made clear to the children prior to their
activities. This is accomplished by asking the children to write down what these goals actually
are. In this way, children will become aware of what the aims of the activities are. From group
5 (8-8-year-olds) on, the children begin to keep a diary of each topic that is addressed. They
may take these 'travel accounts' home with them as a kind of remembrance. Each activity is
rounded up by means of a group discussion, which is comprised of various suggestions for

i During these di ions, the children present and discuss their own and their
peer's contributions and experi It is considered very i for the children fo look
back at what they have done, to reflect upon their activities and experiences and to
communicate all of this with their peers.

Figure 3.6: Demonstration Module of RWT
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3.2.3 Ul Design Decisions

The various components of the RWT user interface were designed and implemented
with care after previous research on the best practices in web designing explained in the
previous chapter. In the analysis module, the drop down boxes was used to list the discipline
and section choice. Using drop down is a good design decision as it provides the optimal
design for displaying the list of 30 disciplines supported by RWT and is also considered to be
the most efficient for alphabetized list (Krug, 2000). The entire width of the screen is divided
into three parts with the first half displaying the history of drafts, the second half displaying
the text area for the users to enter their article, and the third half displaying the visual
feedback to the user. Having such a three-column view instead of a larger text area for the
user article is better as it avoids scrolling to look at the feedback for each sentence. Also, as
medium sized line length is considered to be better than longer lines for reading, we decide
on 60-70 character lengths per line for the text area of the article (Baker, 2005). A simple text
area was chosen for article entry instead of rich text or WYSIWYG editors as users could get
distracted with formatting instead of concentrating on working on the feedback from the
system. On hitting the analyze button, the user writing is converted into color codes as they
could enhance the notice and focus on discourse form. The system-generated feedback is
displayed below the text area in grey color in order to differentiate user writing from system
feedback. The thumbs up, down and neutral button and the comments box are used to crowd
source information about the system. Colors and fonts of different weight are used in the
feedback column for gaining user attention. Hovering over the feedback provides detailed

step level feedback. A drop down feedback on hover is used instead of a pop up feedback on
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click in order to minimize the number of user clicks, one for opening the pop up feedback
box and the other for closing the pop up box.

In the demonstration module, the drop box serves a similar purpose for selecting the
criteria for search from the list. The search page is designed to closely match a known web
convention, the Google search interface, as it would be helpful in minimizing the initial
learning curve and be intuitive to the users. The entire context of the research article is shown
in the second column when the user clicks on an example, instead of displaying a pop up
with the entire article or redirecting the user to a new page. This design was done in order to
avoid additional clicks in closing the pop up or going back to the search page. The results of
the search are also displayed in randomized order in order to minimize the repetition of the

same research article next to each other.

3.2.4 Database Architecture

The RWT database forms an important part of the overall system architecture. A part
of the data for evaluation of the RWT is extracted from the database. The database stores the
user information that includes the first name, last name, login name, email address and
discipline, annotated corpora, list of all drafts submitted by a user, results of analysis of each
draft, number of hovers on the step and move feedback in the form of range bars and pie
charts, number of agreements/disagreements/neutral opinions, and other comments to the

sentence level feedback. The various tables in the database are shown in Figure 3.7.
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o UID VARCHAR{100)

“» SessionID VARCHAR{100)

“» AnalyzeSessionID VARCHAR{100)
< Timestamp VARCHAR{50)

“» IPAddress VARCHAR(20)

< BrowserAndOS VARCHAR(200)
“» Discipline VARCHAR(20)

“» Section VARCHAR(20)

< InputText MEDIUMTEXT

< Aanalysistime_min DECIMAL{45,0)
< Aanalysistime_sec DECIMAL{45,0)
< your_sectionhover IMT{50)

“» awvg_sectionhowver INT(50)
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-

o UID VARCHAR(100)

<> SessionID VARCHAR{100)

“» AnalyzeSessionID VARCHAR{100)
< section VARCHAR(50)

o discipline VARCHAR(50)

< ID VARCHAR{10)

< disciplineFullName VARCHAR{200)
o texct VARCHAR{1029)

< svmMowe VARCHAR(3)

“» svmStep VARCHAR(3Z)

“» nbnMowve VARCHAR(3Z)

“» MbnStep VARCHAR(3)

o ruleMove VARCHAR(3)

o UID VARCHAR(100)

“» Firstname VARCHAR(50)
“» Lastname VARCHAR{S0)
< Discipline VARCHAR{102%)

. discipline_two VARCHAR{45)

o gpa VARCHAR(45)

< english_first_language VARCHAR{45)
< enrolled_indass VARCHAR{45)

< ruleStep VARCHAR{Z)

o step VARCHAR(3)

“» agreementSteps VARCHAR(S)
< feedbackSteps VARCHAR(10249)
o mowve VARCHARIZ)

“» agreementMoves VARCHAR(10)
< clicked DECIMAL{10,0)

< thumbsup DECIMAL{10,0)

< thumbsdown DECIMAL{10,0)

“» thumbsneutral VARCHAR(45)

< comments VARCHAR{1024)
Indexes

 UID VARCHAR(50)
& ArticleName VARCHAR(100)
» DraftMName VARCHAR(100)

V sectionID TINYINT(20)
 section VARCHAR(200)
. abrev VARCHAR(10)

¢ discID TINYINT(255)
& description VARCHAR{200)
. abrev VARCHAR(10)

& UID VARCHAR{100)
» articleMame VARCHAR(100)

 AnalyzeSessionID VARCHAR(100)
* AnalyzeSessionID VARCHAR(100)

* Section VARCHAR(100)
* Discipline VARCHAR (100)

5 UID VARCHAR.(100) & UID VARCHAR(100) 5 UID VARCHAR (100) > Sno TINYINT(100)

» SessionID VARCHAR(100) & SessionID VARCHAR(100) » SessionID VARCHAR(100)  Section VARCHAR(20)

* AnalyzeSessionID VARCHAR(100) * AnalyzeSessionID VARCHAR(100) * AnalyzeSessionID VARCHAR(100) * Move_ID VARCHAR(2)

 section VARCHAR{50) & section VARCHAR(50) » section VARCHAR{50)  StepType VARCHAR(100)

* discipline VARCHAR{50) » discipline VARCHAR(50)  discipline VARCHAR{50) . StepDescription VARCHAR(1024)

5 ID VARCHAR(3)  ID VARCHAR(S) 5 ID VARCHAR(S)  StepExample VARCHAR(1024)

» numWord VARCHAR(6) . step VARCHAR(S) » move TINYINT(Z) > NewDescription_Step VARCHAR({1024)
& t_numWord_min VARCHAR(4) - move TINYINT(2)  numSentMove VARCHAR(10)

& t_numWord_low VARCHAR({4) & numSentStep VARCHAR(10) & target_numSentMove_min VARCHAR(10)

“» target_numSentStep_min VARCHAR(10)
o target_numSentStep_low VARCHAR({10)
“» target_numSentStep_norm VARCHAR(10)

& t_numWord VARCHAR(4)
2 t_numWord_hi VARCHAR.(4)
“» t_numWord_max VARCHAR(4)

“» target_numSentMove_low VARCHAR(10)
2 target_numSentMove_norm YARCHAR(10)

. Sno VARCH,
“» target_numSentMove_hi VARCHAR(10) AR

) > Section VARCHAR(40)
 numSent VARCHAR(4) - target_numSentStep_hi VARCHAR(10) o target_numSentMove_max VARCHAR(10) coorCode VARCHAR(?)
@ jor e
& t_numSent_min VARCHAR(4)  target_numSentStep_max VARCHAR(10)  percentMove VARCHAR{10)
5tep VARCHAR(10 < Move VARCHAR(Z)
& t_numSent_lo VARCHAR(4)  percentStep AR(10)  target_percentMove_min VARCHAR(10)
» moveDescription VARCHAR(50)

o target_percentStep_min VARCHAR({10)

“» target_percentStep_lo VARCHAR(10)

o t_numSent_max VARCHAR(4)  target_percentStep_norm VARCHAR(10)

< feedback VARCHAR(1024) “» target_percentStep_hi VARCHAR(10)

. target_percentStep_max VARCHAR(10)
» feedbackStep VARCHAR(1024)

» hover_general DECIMAL(50,0)

- hover_specific DECIMAL(50,0)

& t_numSent VARCHAR(2)
& t_numSent_hi VARCHAR(4)

o target_percentMove_lo VARCHAR{10)

“» target_percentMove_norm VARCHAR(10)
 target_percentMove_hi VARCHAR({10)

» target_percentMove_max VARCHAR(10)
» feedbackMove VARCHAR(1024)

» movePopupDefinition VARCHAR(1024)
> NewDescription_popup LONGTEXT
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Chapter 4 EVALUATION OF THE TUTOR

This chapter elaborates about the approach undertaken to evaluate the usage of two
primary modules of RWT: Analysis Module for the Introduction section, and Demonstration
Module as a supplement to instruction. Both quantitative and qualitative data were collected
from three different sets of evaluation with a total of 39 participants. The participants in the
first evaluation set consisted of graduate students enrolled in English 508 coursework in the
Spring of 2012 at lowa State University(n=9). The participants in second set of evaluation
consisted of students who attended the academic writing seminar conducted monthly for
graduate students (n=24). The third set of participants consisted of graduate students who
have not attended any courses or seminars related to academic writing, having little
background understanding about the purpose and the concepts associated with the tool (n=6).
Following that, the materials and other data collection instruments is explained. The results

that were obtained from multiple data sources and analyses are also explained in this chapter.

4.1 Participants

The participants for the study were split into three different groups. All the
participants in the study were graduate students at lowa State University differing by the
amount of training and practice in implementing the move/step schema for academic writing
explained in Chapter 3. The main motive of having these three different set of evaluation
groups was to identify if there were any difference in the perception of the usefulness of
RWT by different group of users who were given different levels of training and practice on

academic writing.
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4.1.1 User Evaluation — Group |

Users for group | of evaluation consisted of nine graduate students at lowa State

University enrolled in the “Advanced Workshop in Empirical Research Writing” course in

the Spring of 2012. There were three male and six female participants, two native English

speakers. The students from the ENGL 508 course were from the following disciplines:

1.

2.

3.

Civil Construction & Environmental Engineering
Plant Pathology And Microbiology

Sociology

Textiles

Animal Science

English

Apparel Events & Hospitality Management
Physics & Astronomy

Economics

4.1.2 User Evaluation — Group |l

Group Il consisted of 24 graduate students at lowa State University who attended

monthly academic writing seminars conducted by the graduate college. The evaluation

results of both the Analysis and Demonstration module for this group are presented later in

the chapter. These students were also enrolled in the graduate programs at this university in

the following disciplines:

1. Animal Science
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11.

12.

13.
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Food Science & Human Nutrition-H Science
Chemical & Biological Engineering
Human Development & Family Studies
Agronomy

English

Materials Science & Engineering
Aerospace Engineering

Educational Leadership & Policy Studies
Kinesiology

Electrical/Electronic Manufacturing - |
Plant Pathology And Microbiology

Mechanical Engineering

4.1.3 User Evaluation- Group llI

Group 11 consisted of 6 graduate students at lowa State University who did not attend
or take any courses related to academic writing. There were three male and three female
participants, four native language speakers. These students were also enrolled in the graduate
programs at this university in the following disciplines:

1. English (2)
2. Art & Design (2)
Interdisciplinary Graduate Studies (2)

Table 4.1 summarizes the differences between the groups in one glance.

www.manaraa.com



42

Significant Significant Watch RWT
training on | practice on | training video
moves/steps moves/steps

Group | X X

Group 11 X

Group 11 X

Table 4.1: Evaluation Groups

4.2 Materials

The RWT software itself is one of the core materials that were used. It was used both
as a formative assessment tool for analyzing students writing and as a data collection
instrument. The RWT database recorded the usage of on screen RWT features by tracking
mouse hovers over various features to track the amount of usage. It also stored the feedback
given by users, the different drafts and usage pattern by the users and the time taken for
analysis. Data was also collected using Likert-scale surveys, which provided more
quantitative analysis of the tool, and open-ended survey responses, which provided

qualitative feedback.

4.2.1 Likert-scale & Open Ended Survey Questions

There were two different versions of the survey used. Group | evaluated just the
Analysis module unlike the groups two and three. Hence Group | was given version 1 of the
survey, which consisted of 14 questions for just the Analysis module (See Appendix A.1).

The version 2 of the survey was then created which contains five additional questions for
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Analysis module and 18 questions for the demonstration module (See Appendix A.1 & A.2).
Both the surveys contained open-ended questions about the Analysis and Demonstration
modules. A certain number of survey questions were required to evaluate and analyze the
different aspects of the four research questions: In version 1, four questions for the usability
of RWT, three questions for trust on automated systems, six questions for the utility of RWT
and one question for the working of the RWT website. In version 2, five questions for the
usability of RWT, two questions for trust on automated systems, eleven questions for the
utility of RWT and one question for the working of the RWT website. The responses in the

survey scaled from 1 to 4, 1 being strongly disagree and 4 being strongly agree.

4.2.2 RWT Database

The RWT database was used as an instrument to identify the frequency of usage of
various Ul features on the Analysis module of RWT. The RWT database contains
information about the students name, id, discipline, history of drafts submitted, the results of
the analysis for each draft, the hover information over the visual bars representing the
feedback on steps and moves, hover information over the pie charts representing the results
of analysis, the time taken for analysis, students feedback on the analysis by saving if the
user hit a thumbs up or thumbs down or neutral, students written feedback on the analysis.
The data from the database were all exported to worksheets, one for each group of users.
Specifically the worksheets contained the following data: The time taken for analysis, the
number of thumbs up, thumbs down or neutral, the number of hovers on the range bars of

Move 1, Move 2 and Move 3, the number of hovers on the pie charts.
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4.3 Procedure

As there were three different groups of users evaluated for the RWT, all the three
procedures are explained. In group I, RWT was implemented as a part of classroom
instruction in the Spring of 2012. They were given extensive training in the move/step
schema for each of the sections of the research article. The training for each section lasted
about three and a half weeks. During these sessions the students were shown lectures about,
had knowledge quizzes on and did interactive exercises to practice applying the move/step
schema for the different sections. After introducing the theories and providing enough
practice materials, the instructor introduced the RWT tool to the students and explained how
it worked with a demonstration. The demonstration consisted of submitting a draft for
analyzing, receiving feedback and resubmitting the new draft to the system. The study lasted
for about an hour in class when they were asked to use the RWT to analyze their own
research article. Only the Analysis Module of RWT was evaluated by this set of participants.

The purpose of the study was explained in the participants’ consent form, which was
handed out prior to data collection. The ISU Institutional Review Board approved the consent
form, data collection process using the survey and RWT database. The data collection was
done in class after the students signed the consent form. The students filed an electronic
survey out at the end of the session.

In group Il, RWT was implemented as a part of the academic writing seminar
arranged by the Graduate College. The seminars for each section of research article lasted for
about two hours each. So this group of students had lesser practice time and training time

compared to the group | students, but had an understanding of the theories behind academic
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writing. After the series of seminars about the theories of academic writing, the RWT
software was introduced to the participants by the facilitator with a small demonstration. The
students used the RWT to analyze their research article after signing the consent form. Both
the analysis module and demonstration module were presented to the users of this group. The
electronic survey was filled at the end of the seminar.

In group 111, RWT was implemented to a group of six participants. The study lasted
for about an hour during which they were shown a short video presentation about what RWT
is and a hand out, which explained what different steps and moves are. The students were
then asked to use RWT to analyze their own research article. This group also evaluated both
the Analysis and Demonstration module. The same consent form and electronic survey was

used.

4.4 Results

The following section explains the results of the Analysis module and Demonstration
module. The findings are reported as they address the research questions about RWT:

1. Do the users find RWT to be user friendly?

2. Do the users find the various features of RWT to be useful for improving their
academic writing?

3. Do the users trust automated systems? What is the level of trust on automated
systems among graduate students?

First for the Analysis module, results of the data collected from survey and the RWT

database are provided for all the three groups of participants. The findings are shown for each
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user groups. The results reveal that a majority of users from all the three groups found the
tool to be useful but the level of trust on automated systems was very low among the users in
group IlI. Next, results of the data collected from the survey are presented for the
demonstration module. Results show that group Il of users from the academic seminar found

the demonstration module to be really helpful to look for examples.

4.5 Analysis Module

The Analysis module of the RWT has a variety of formats in which the results of the
analysis and the feedback given on their writing are presented to the users. It includes the
range bars for each move representing the percentage of user’s writing that falls under a
particular move. In addition to this, it also gives the step level feedback as a drop down when
the user hovers over a particular move. There were also two pie charts in the bottom of the
page that explains the percentage of different moves in the students writing and the average
number of moves in most research articles from their discipline aiding them to compare their
writing with established research articles. While the survey questions were meant to get the
user's response on the utility of such features, the RWT database was used to track if the user
actually used these features. Although the students submitted various drafts of their writing to
the system, there was not much difference in the drafts in terms of the content. This could be
because of the limited time given for the user evaluation session. Hence, results pertaining to
the number of drafts submitted are not presented. All the other results provided in this section

is based on the total number of drafts submitted by the users without considering the actual
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difference in content between the drafts into account. In the following section, the results of

the data analysis of the Analysis module for all the three groups of users are presented.

4.5.1 Group |

User comments on the system-generated feedback and usage data about various
visual feedbacks were obtained from the RWT database. The average time taken for analysis
of the various drafts (n=38) of user’s introduction section of the article varied from three

seconds to 30 seconds, averaging 8.5 seconds with a standard deviation of 6.6 seconds.

The pie chart showing the distribution of various moves in the user’s article and the
pie charts showing the distribution of various moves in an average article in the particular
discipline were hovered over in 26% of the drafts. The range bars for the different moves,
explaining the percentage of a particular move in the student’s article along with smiley
faces, has the following hovers: Range bar for Move 1 has been hovered over in 69% of the
drafts, Move 2 and 3 in 54% of the drafts. Also the percentage of thumbs up, thumbs down,
and neutral among those sentences that received user’s feedback was 32%, 55% and 13%
respectively. For all these values about hovers, the number of hovers on individual drafts was
not taken into account as they varied significantly between drafts and users. The reason for

such huge differences in the number of hovers needs further analysis.

Next, the data from the user survey is explained in order to answer following research

questions.

e Do the users find RWT to be user friendly?
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Four questions were used to answer the research question about usability. 11% of the
users agreed that the website was difficult to use although none strongly agreed to it.
Remaining 89% of the participants disagreed/strongly disagreed for the website being
difficult to use. It could be seen that a majority of the users did not find the website as

difficult to use.

Strongly =9 Strongly
Disagree Agree
| found the website difficult to use. } - } I {
The various functions in this website | | - | |
were well integrated. ' ' | I
| thought the website was very cluttered. } EQ i {

| thought there was too much inconsistency | |
inthe website. |

Figure 4.1: RWT usability data for Group 1

There was no strong agreement or disagreement in the response for the question “The
various functions in this website were well integrated.” But there was a 56% agreement. Also
there was none who strongly felt that the website was cluttered. There was a 11% strong
disagreement and 67% disagreement. For the question “l thought there was too much
inconsistency in the website”, there was an equal percentage (11%) of strong agreement and
strong disagreement and a 44% disagreement. It is important to note that three out of four of
these questions (shown as crosses in Figure 4.1) are negative and hence a lower score is a

better. The mean value for all these questions is shown in Figure 4.1.
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e Do the users find the various features of RWT to be useful for improving their
academic writing?

Six questions were used to answer the research question about the utility of the tool.

There was no strong disagreement for any of the questions about the utility of the tool. 89%
of the users reported that: they understood the feedback, the feedback made them think twice
about their writing, they looked at the feedback for the steps they needed to work on and that
they felt this website will be very useful to the students. 100% of the users looked at the
system generated feedback for each sentence. The mean values for all these questions are

shown in Figure 4.2.

Strongly n=9 Strongly
Disagree Agree

| understood the feedback. } = * {

The feedback made me think twice about my | | | |
writing. l I l l

| looked at the feedback for each sentence | } { } L) {
wrote.

| looked at the feedback about the steps | i I i ] i
needed to work on.

| would like to use this website frequently. } % = } {

I think the website will be very useful to the I | | I
students. !

Figure 4.2: RWT utility data for Group |
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4.5.2 Group Il

For group Il, the average time taken for analysis of the drafts (n=102) of the user’s
introduction section of the article varied from a few microseconds to 23 seconds, averaging

2.7 seconds with a standard deviation of 3 seconds.

The pie chart showing the distribution of various moves in the user’s article and the
pie charts showing the distribution of various moves in an average article in the particular
discipline were hovered over in 41% and 51% of the drafts respectively. The range bars, for
the different moves explaining the percentage of a particular move in the student’s article
along with smiley faces, has the following usage: Range bar for Move 1 has been hovered
over in 72% of the drafts, Move 2 in 67% of the drafts and Move 3 in 56% of the drafts. Also
the percentage of thumbs up, thumbs down and neutral among those sentences that received

user’s feedback were 58%, 25%and 16% respectively.

Next, the data from the user survey is explained in order to answer following research
questions. Few questions were added to this survey in addition to the survey questions for

group 1.

e Do the users find RWT to be user friendly?

Five questions were used to answer the research question about usability. None of the
users strongly disagreed with the questions about usability. All the users found the analysis
module easy to use and thought that the various functions in the website were well integrated.
95% of the users thought that the website was consistent. 82% of the users found the analysis

module easy to navigate and the website to be user friendly.
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e Do the users find the various features of RWT to be useful for improving their
academic writing?

Eleven questions were used to answer the research question about the utility of the
tool. Only one of these questions received a strong disagreement. 82% of the users looked at
the system-generated feedback for each sentence and 100% of the users reported that they
understood the feedback. 90% of the users felt that the feedback made them think twice about
their writing. 100% of the users looked at and understood the feedback for the steps they
needed to work on. 95% of the users felt this website will be very useful to the students like
them. 100% of the users looked at the visual feedback in the form of charts while 95% of the
users understood them. 86% of the users would like to use the website frequently. 86% of
the users agree that the automated feedback was helpful and 100% of users agree that it

would help them improve their writing.

4.5.3 Group Il

For group Ill, the average time taken for analysis of the drafts (n=9) of the user’s
introduction section of the article varied from a few microseconds to twenty three seconds

averaging 1.7 seconds with a standard deviation of 1.8 seconds.

The pie chart showing the distribution of various moves in the user’s article and the
pie charts showing the distribution of various moves in an average article in the particular
discipline were hovered in 89% of the drafts. The range bars, for the different moves
explaining the percentage of a particular move in the student’s article along with smiley

faces, has the following usage: Range bar for Move 1 has been hovered over in 89% of the
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drafts, Move 2 in 78% of the drafts and Move 3 in 56% of the drafts. Also the percentage of
thumbs up, thumbs down and neutral among those sentences that received user’s feedback

were 69%, 17%and 14% respectively.

Next, the data from the user survey is explained in order to answer following research

questions. The survey questions for this group are same as group II.

e Do the users find RWT to be user friendly?

Five questions were used to answer the research question about usability. None of the
users strongly disagreed with the questions about usability. 67% of the users found the
analysis module easy to use. 34% of the users thought that the various functions in the
website were well integrated. 84% of the users thought that the website was consistent.50%

of the users found the analysis module easy to navigate and user friendly.

e Do the users find the various features of RWT to be useful for improving their
academic writing?

Eleven questions were used to answer the research question about the utility of the
tool. Four of these questions received a strong disagreement of 16% each. 60% of the users
reported that they understood the feedback. 83% of the users felt that the feedback made
them think twice about their writing with a strong agreement of 17%. 50% of the users
looked at and understood the feedback for the steps they needed to work on. 50% of the users

felt this website will be very useful to the students like them.

57% of the users looked at the system-generated feedback for each sentence and 60%

of the users understood the feedbacks. 50% of the users looked at the visual feedback in the
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form of charts while 67% of the users understood them. 50% of the users would like to use
the website frequently. 84% of the users agree that the automated feedback was helpful and

that it would help them improve their writing.

Figure 4.3 compares the responses for the questions on usability of the Analysis
module between group 11 and Ill. It can be seen that the group Il has a better response than
group I11. Figure 4.4 compares the responses for the questions on utility between group Il and
I11. Group Il has a better user response than group Il in this category as well. The results for

group | is shown separately as the survey questions differed slightly from the other two

groups.
| Grouplll
Strongl (n=8)
Di oA = Group ll Strongly
isagree (n=24) Agree

| found the Analysis module webpage easy to } % & } = {
use.
The various functions in this website were well } % 2 i = {
integrated.
I thought the website was consistent. } % L i L {
The Analysis module was easy to navigate. } % a3 i o i
I thought the website was user friendly. } | P | |

Figure 4.3: Usability data for Group Il & 111
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Strongly Group Il Group Il St |
u m Group rongly
Disagree (n=24) (n=8) Agires
| looked at the feedback for each sentence | } } .__P i

wrote.

| understood the sentence-level feedback.

| | |
[ | |
I looked at the visual feedback (range bars and } } = = {

pie charts).

| understood the visual feedback.

|
[
1 looked at the smiley faces and caution symbols |
associated with the range bars. !

The smiley faces and caution symbols helped me | |
understand what | needed to focus on or | I
improve.

The feedback made me think twice about my [ |
writing.

Overall, the automated feedback was helpful.

Reasonably accurate feedback would help me
improve my writing.

I think the website will be very useful to students
like me. ! !
Figure 4.4: Usability data for Group Il & 111

1 would like to use this website frequently. I } - { =
| | |
[

The comparison between the percentages of drafts in which the various features of the
Analysis module were hovered over is shown in Table 4.1. It is clear that the number of
hovers is lower for features in the bottom of the screen. But overall, all the three groups seem
to have hovered over the various features in the Ul screen. It is interesting to note that the
number of hovers for most features is high for group 111 although the users in this group dint
find the tool to be as useful as group | and I1. This could be because of the lower number of
drafts and users in group I11 or because the users in group I11 wanted to try out all the features

as they were first time visitors.
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Feature Percentage of drafts
hovered on

Group | Group Il Group Il

(n=38) (n=102) (n=9)
Pie charts — Your Article 26% 41% 89%
Pie charts — Average Article 26% 51% 89%
Range Bars - Move 1 69% 72% 89%
Range Bars- Move 2 54% 67% 78%
Range Bars- Move 3 54% 56% 56%
Thumbs up 32% 58% 69%
Thumbs Down 55% 25% 17%
Thumbs Neutral 13% 16% 14%

Table 4.2: RWT hover statistics for Analysis

The various qualitative feedbacks about the Analysis module of RWT comprised of
the following five common themes indicated with examples:

e Utility of the software
“This interface gave me another prospect for looking into my own writing. (User 2) *

“It's very good for helping researcher analyzing their papers so that they have a
clear picture of their paper compared to the discipline field. (User 7)”

e Support for more disciplines

“Add more selections for discipline. So students won't have to choose a closest
discipline and then find out some paper examples that are actually not relevant to
them. (User 4) “

e Accuracy of analysis ( Mainly in Group I)

“I think it’s an interesting tool & could be useful especially if the accuracy is improved. (User
8) “

e Additional feature request
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“.., If this system integrate other system, such as Criterion, it would be great. In this
case, we can edit both grammar errors and rhetorical meaning to improve our
writing... (User 5)”

e Ul Comments

“A better text editor would be helpful. (User 22)”

4.6 Demonstration Module

The demonstration module explained in Chapter 3 was evaluated only with group Il
and group Il of users as the group | evaluation was done before the development of the
demonstration module. The demonstration module has data only from the survey responses

and is explained in the following section.

4.6.1 Group Il

Of the 24 participants, there were only nine responses recorded for the demonstration
module in this group. The data from the user survey is explained in order to answer following

research questions.

e Do the users find RWT to be user friendly?

Five questions were used to answer the research question about usability of the
demonstration module. None of the users strongly disagreed with the questions about
usability. 89% of the users found the demonstration module easy to use, consistent and user
friendly. 100% of the users thought that the various functions in the website were well

integrated and easy to navigate.
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e Do the users find the various features of RWT to be useful for improving their
academic writing?
Eleven questions were used to answer the research question about the utility of the tool. 78%
of the users agreed that they looked at a lot of examples and 100% understood them. 89% of
the users used the search feature to look for more examples in different steps and moves.
56% of the users looked at more than one page of search results. 89% of the users felt this
website will be very useful to the students like them and 78% of them would like to use the

demonstration feature of RWT again.

4.6.2 Group Il

The data from the user survey is explained in order to answer following research

questions.

e Do the users find RWT to be user friendly?

Five questions were used to answer the research question about usability of the
demonstration module. None of the users strongly disagreed with the questions about
usability. 80% of the users found the demonstration module easy to use, 60% agreed to be
consistent and user-friendly. 80% of the users thought that the various functions in the
website were well integrated and easy to navigate.

e Do the users find the various features of RWT to be useful for improving their

academic writing?

Eleven questions were used to answer the research question about the utility of the

tool. 40% of the users agreed that they looked at a lot of examples and 80% understood them.
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60% of the users used the search feature to look for more examples in different steps and
moves. 40% of the users looked at more than one page of search results. 80% of the users felt
this website will be very useful to the students like them and 80% of them would like to use

the demonstration feature of RWT again.

Figure 4.5 compares the mean of the responses for the questions on usability of the
Demonstration module between group Il and I11. It can be seen that the group Il has a better
response than group Ill. Figure 4.6 compares the responses for the questions on utility

between group Il and I11. Group Il has a better user response than group Il in this category

as well.
w Qrﬁup ]
(n=9)
Strongly Strongly
Disagree o ﬁ':“;‘” Agree
| found the Demonstration module (search page I I ! I £ I
with examples easy to use.
The various functions in this website were well | | | o |
: I [ I |
integrated.
| thought the website was consistent. | | a| = |
I I I I
The Demonstration module was easy to navigate.
I | * = I
I [ |
I thought the website was user friendly.
I I | I
| ! & |

Figure 4.5: RWT usability data for Group Il & 111 (Demonstration Module)
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Strongly g Gouwell g Goupll  Strongly
Di n=9) (n=5)
isagree Agree

I
Ilooked ata lot of examples. | "

|
I I
lunderstood what the examples represented. I = I
Seeingasentence beforeand afterinthe search |
results helps me understand the context. |

|
I looked atthe textthe examples were extracted ._*
from (displayed nextto a given example).

I searched for examplesof different communicative - h I
functions.

I looked at more than one page of search results. 51— } I

The examples helped me understand the communicative - | m
functions and how they are used. I

The examples made me think twice about my writing. ._*7

Overall, the examples were helpful.

I like that the tool provides examples for each
communicative function.

I would like to use this tool frequently.

I think the tool will be very usefulto students like me.

Figure 4.6: RWT utility data for Group Il & 111 (Demonstration Module)

The various qualitative feedbacks about the demonstration module of RWT
comprised of the following two common themes indicated with examples:

o Utility of the software

“ | absolutely love this part of the program! Seeing how successfully published
authors have done what I'm trying to do is enormously helpful.. (User 20) “

e Support for more disciplines
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“Add more examples, especially the ones in my specific areas of research.. (User 8) “

4.7 Trust on Automated Systems

Trust is an important factor while presenting automated systems to the users. Hence
there were survey questions to measure the level of trust among the participants and to see its
impact on the usability and utility review. First the results of the survey for group | are
discussed. 22% of the users strongly agreed that they do not like the computer evaluating
their writing and there was no strong agreement on the trust on automated systems. 67% of
the user disagreed on “I do not like the computer evaluating my writing”. 78% of the users
felt that they would change their writing if accurate feedback is produced. The mean values

for all these questions are shown in Figure 4.7.

Strongly jeg Strongly
Disagree Agree
I don't like the computer evaluating my writing.} % % % i

Even if the feedback is accurate, | don't think | | |
would change my writing based on it. | '

| |
» l |

| trust automated systems. I } g I |

Figure 4.7: Trust on automated systems for Group |

In group 11, 86% of the users strongly agreed that they like the computer evaluating
their writing and 71% trusted automated systems. There was no strong disagreement for both

the question. The mean values comparing group Il and 111 is shown in Figure 4.8.
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Group I
Strongly 2’:24" Strongly
: roup I
Disagree g (71-6) Agree
| trust automated systems. } = i = % {
| like the computer evaluating my writing.
I | 7 | o |
| | I |

Figure 4.8: Trust on automated systems for Group Il & Group 111

In group 11, 67% of the users strongly agreed that they like the computer evaluating
their writing with no strong agreements and none of the users trusted automated systems.
Clearly the trust on automated systems is lower among the groups, which did not undergo
any courses or workshops related to automated writing systems for research articles. This
clearly shows that there are chances of difference in perception about the utility of the tool
among these three groups and that the results are subject to the variation in trust on AWE

tools.

4.8 Limitations

Although the results from the user surveys are encouraging, there are certain
limitations that restrict their generalizability. The limitations are related to the data obtained
and the data collection tool used. There were two versions of the survey that was used to
collect data and hence it is difficult to generalize the results for all the three groups of
participants. The group | users did not evaluate the demonstration module, and the
demonstration module survey for group Il was not taken by all participants; leading to loss of

data. The number of participants was limited and hence it might be necessary to perform a
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study that involves a larger group of participants to gain statistical power. There were a few
technical issues during the study by the group | participants, which could have some impact
on the survey responses regarding the usability of the system. The data about hover on the
various features does not necessarily mean that the users used the respective features
although previous research indicates a high correlation between hovers and eye movements.
Also there was significant difference in the number of hovers between users and between
drafts which would require further research as the time of the hovers or the difference in time

between the hovers were not tracked.

4.9 Discussion

We presented the evaluation results of the web based AWE tool, RWT based on the
data collected from the three groups of participants. First, there is an important observation
that needs to be pointed out about the groups. Groups | and Il used the tool for improving
their writing as a part of a course and a seminar respectively after which they evaluated the
tool. With Group Il the students were asked to use the tool for the purpose of evaluation.
Hence, it is important to notice that the main motive behind the usage of the software varied
between the three groups. Also, Group | and Il were explained about the goals that could be
accomplished using the software by the instructor. It was closely aligned with the goals of
their course and the seminar. With Group 11l the expectations from the software were not set

clearly as they were asked to use and evaluate the software after viewing a demo video.

Next, as the mouse hover is known to have a high correlation with the eye movements

(Chen, Anderson, & Sohn, 2001), the hover on the various Ul elements was tracked and
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analyzed. A number of interesting observations were made during the analysis of the data. In
a few cases, the number of hovers on various features reduced as writers worked on
additional drafts. The number of hovers was lesser for features found on the bottom of the
page than in the top of the page as expected which could be due to the additional scrolling
involved. But, it is also important to note that the pie charts are passive Ul component while
the range bars are active components displaying the feedback on hover. Hence the hover over
range bars is a must in order to use the feature while it’s not the case with the pie charts.
Inside the range bars the number of hovers on the step and move level feedback varied
significantly. There was no pattern observed in the number of hovers across various drafts. It
might be interesting to do further investigation on the hovers and its associated timings to see

if any other usage pattern could be obtained.

For the user comments about the performance of the analysis engine, the number of
thumbs up increased from group | to Il as the accuracy of the engine was improved
gradually from the time group | used the software. There is also a possibility of bias against
thumbs up, as it indicates no problem in analysis, versus thumbs down, which the users might
be interested more in because they are interested in improving or registering complaints

about the system.

Overall, the percentage of hovers along with the results from the survey indicates
that the users from group I and Il found the features to be useful overall. The users from

group Il reported a better usability experience than the group I. Group 111 reported the lowest
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values for questions on usability. All the three groups gave a positive response about the

utility of the tool.

Strongly Group | Group II Group Il Strotely
- roup roup roup

Disagree N n=9) M ,_o4 a (n=6) Agree
The RWT Analysis website worked well i } H I {
Group |.
The RWT Analysis website worked well | | | - |
Group Il ! ! ! |
The RWT Analysis website worked well | | 5 | |

| |

Group lIl. I !

Figure 4.9: RWT's website performance

One other important topic for discussion is the comparison of technical difficulties
faced by the three groups to see if that has an impact on the user reviews. From Figure 4.9, it
could be seen that the group | had the lowest mean for the question “The RWT analysis
module worked well”. The results of ANOVA table shows that the responses of the three
groups are statistically different with a very low p-value (p<0.001). The t-test indicates that
group | and Il are extremely statistically different (two-tailed p value less than 0.0001) and
group Il and 111 are statistically significant (two-tailed p value equals 0.0459) and group | and
Il are not statistically significant (two-tailed p value equals 0.2137). Group | had a few
technical issues during the try out which could have affected the data regarding the usability
and utility of the tool. The accuracy of evaluation was also improved from the time of the

evaluation by the group I.
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Group |l
B -9

St'rongly Group llI Strongly

Disagree (n=5) Agree
The RWT Analysis website worked well i i { E33 i
Group Il.
The RWT Analysis website worked well i I * I
Group lll.

Figure 4.10: RWT's website performance (Demonstration Module)

There was no statistical difference between Group Il and Group Il (p=0.3266) in the
response about the performance of the demonstration module website. Overall the group 11
gave better user reviews than the other two groups. Also both the groups had a positive
response about the usability of the demonstration module than the analysis module. This
could be because of the usage of the standard web convention design for displaying the

search results unlike the analysis module that requires an initial learning curve.

As expected, the trust on automated systems had a huge impact on the user’s review
about the utility of RWT. It is clear that the group IIl users who, were never guided on
automated systems, had no or less trust on automated systems. Group | and Il had a higher
trust on automated systems which could be because of their knowledge about the norms of
academic writing and the capabilities of the tool via the demo shown by the instructor during
the session. It could be beneficial to educate users on what automated tutors are capable of

in order to use it in the best possible way, as trust is an important factor in systems like RWT.
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Chapter 5 SUMMARY AND FUTURE WORKS

This chapter summarizes the research work done related to the questions raised in

section 1.2, and proposes future work related to RWT and automated tutors.

In order to answer the research questions related to the usability and utility of the
RWT software, three sets of user evaluation was performed. There were two primary
modules of RWT which was evaluated: the analysis module which enables the users to enter
research articles and receive feedback on their writing and the demonstration module which
enables the users to search for discipline specific examples of a particular move and a step.
To evaluate these two modules, a total of 39 participants were divided into three groups
based on the training and practice provided with academic writing skills. Group | consisted
of graduate students who were enrolled in one of the academic writing course at lowa State
University and received special training and practice sessions for improving academic
writing skills. Group 1l consisted of graduate students who attended monthly seminars on
academic writing, had the background understanding of academic writing, but lesser practice
and training than group I. Group Il consisted of graduate students who did not attend any
course or seminar related to academic writing and used the software after viewing a
demonstration video of what the tool is all about. Each participant in the group used the
RWT to analyze their research articles. All the three user studies lasted for about an hour
each. The results show that the group I and group Il found the RWT to be more useful for
their improving their academic writing skills than group Ill as expected. From the mean

values obtained, Group Il found the tool to be more user-friendly and useful than the other
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two groups. Another question of research interest other than usability and utility of the RWT
is about the trust on automated systems. The goal was to see how important trust is, in order
to find an automated writing evaluation tool like RWT to be useful in guiding academic
writings. Also we wanted to see if there is a difference in the level of trust on automated
systems among these three groups. As expected, the results from group 111 show that there is
totally no trust on automated systems. This could be because the users from group | and 11
have a background understanding of what RWT is capable of and how it could help them
with academic writing. Users from group | had the maximum trust on automated systems of
all the three groups. This results shows that the users would be better benefited by the usage
of systems like RWT if they are educated about what these systems are capable of. There was
also a question in the survey which was aimed at knowing if there were any technical
difficulties faced with the website to see if it has an impact on the response to the questions
related to the usability. The results indicate that group I had the lowest mean for the question
about the working of the website. Group | gave lower response about the usability although
they gave good reviews about the utility of the RWT site. This could be because of the

technical problems faced by this group.

In addition to the survey, there was also data collected from the RWT database to see
the usage amount of different features on screen in the analysis module. Overall results from
all the three groups indicate that the range bars showing move and step feedback have been
viewed by higher number of users than the pie charts in the bottom of the page. Within the

range bars feedback for move 1 was hovered over higher number of times than the others
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below it. The pie charts which are at the bottom most area of the page has been hovered the

least as expected.

There is scope for further improvements in this tool. In terms of the Ul, the editor for
analyzing the drafts could be replaced with better text editors, additional features like support
for uploading documents to the tool for analysis, saving or exporting writings and their
feedback from the tool could be added. A few other recommendations that need design
decisions for implementing are simplifying the way analyzed drafts are edited. Currently the
“Edit” button needs to be clicked on to edit an analyzed draft which could be simplified. The
users could also be provided with options to delete, rename or move a draft to another article
helping to better organize the writings. Other tools like plagiarism check and grammar
corrections could be provided optionally to the users. Also additional features like the one
stated above could be given in an advanced tab and not in the home screen in order to
maintain the analysis page simple. In terms of the analysis engine, the accuracy could be
further improved and it would be interesting to add the potential to analyze the whole

research article instead of analyzing it section by section.
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APPENDIX A SURVEY QUESTIONS

A.1 Analysis Module

uqual’[rlcs rom’

To what extent do you agree with the following statements?
Strongly disagree Disagree Agree Strongly Agree

| found the website difficult to use. O O O O
| understood the feedback. O O O O
The feedback made me think twice

about my writing. O O O O
| don't like the computer evaluating

my wriing. 0 0 0 0
The website worked well. 8, O O O
| looked at the feedback for each

sentence | wrote. O O O O
| looked at the feedback about the

steps | needed to work on O O O O
Even if the feedback is accurate, |

don't think | would change my O O O O
writing based on it.

| would like to use this website

frequently. O O O O
The various functions in this website

were well integrated. O O O O
| thought the website was very

cluttered. O O O O
| think the website will be very

useful to the students. O O O O
| thought there was too much

inconsistency in the website. O O O O
| trust automated systems. O O O O
How do you think the Research Writing Tutor could be improved?
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Q q ualtrics com*

What do you think about the Analysis module of RWT?

Strongly disagree Disagree Strongly Agree

O

| found the Analysis module O
webpage easy to use.

The RWT Analysis website worked
well.

The various functions in this website
were well integrated.

| thought the website was
consistent.

The Analysis module was easy to
navigate.

®)

| thought the website was user
friendly.

| looked at the feedback for each
sentence | wrote.

| understood the sentence-level
feedback.

| looked at the visual feedback
(range bars and pie charts).

| understood the visual feedback.

| looked at the smiley faces and
caution symbols associated with the
range bars.

The smiley faces and caution
symbols helped me understand
what | needed to focus on or
improwve.

The feedback made me think twice
about my writing.

Overall, the automated feedback
was helpful.

| trust automated systems.

ODOODDOODOO%

©c OO0 0O 0 0 0 0O 0 0O
©c OO0 0 0 0 0 0O 0o 0O
©c OO0 0 0 0 0 0O 0o 0O

@]
@]
@]
@]

| like the computer evaluating my
writing.

Reasonably accurate feedback
would help me improve my writing.

| would like to use this website
frequently.

| think the website will be very
useful to students like me.

0O 0 OO0 0 O
C © 0 000 O
C © 0 000 O
C © 0 000 O

How do you think the Analysis module of RWT could be improved?

Did you use the Demonstration module (search page with examples from published articles) of RWT?
O Yes
) No
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A.2 Demonstration Module

Did you use the Demonstration module (search page with examples from published articles) of RWT?

® Yes
O No
What do you think about the Demonstration module (search page with examples) of RWT?
Strongly disagree Disagree Agree Strongly Agree

| found the Demonstration module

(search page with examples easy to O 0 O O
use.

The RWT Demonstration website

worked well. O O O O
The various functions in this website

were well integrated. O O O O
| thought the website was

consistent. O O O O
The Demonstration module was

easy to navigate. O O O O
| thought the website was user

friendly. O O O O
| looked at a lot of examples. O 0 O O
| understood what the examples

represented. a O O O O
Seeing a sentence before and after

in the search results helps me O O O O
understand the context.

| looked at the text the examples

were extracted from (displayed next O 0O O O
to a given example).

| searched for examples of different

communicative functions. C o C C
I looked at more than one page of

search results. O O O O
The examples helped me

understand the communicative O 0O O O
functions and how they are used.

The examples made me think twice

about my writing. O O O O
Owerall, the examples were helpful. O 0 O O
| like that the tool provides

examples for each communicative O 0O O O
function.

I would like to use this tool

frequently. o O o o
1 think the tool will be very useful to

students like me. O O O O

How do you think the Demonstration Module of RWT could be improved?
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APPENDIX B USER

HANDOUTS

Using RWT to Evaluate Your Writing and Developing Elena Cotos
Revision Strategies

D't
- FORGET)
~
e

Reminder: Communicative goals and strategies in research

article Introductions
} Goal 1 (move 1) Establish a knowledge territory
Strategies (steps) Claiming centrality
Providing general background

Reviewing previous research

> Goal Z (move 2) Identify a niche
Strategies (steps) Indicating a gap
Highlighting a problem

Raising general questions
Proposing general hypotheses
Presenting justification

}  Goal 3 (move 3) Address the niche

Strategies (steps) Introducing present research descriptively
Announcing present research purposefully
Presenting research questions
Presenting research hypotheses
Clarifying definitions
Summarizing methods
Announcing principal outcomes
Stating the value of present research
Outlining the structure of the paper

The Research Writing Tutor (RWT) refers to communicative goals as ‘moves’ and to
strategies as ‘steps’. [t also uses color codes to visually differentiate the moves for you so
that you can see how the communicative goals are distributed in the text. Numbers 1, 2,
and 3 for moves do not _ linear development of the communicative goals.

This practice with RWT is meant to help you think about your writing and analyze what
you are doing communicatively in each of your sentences. You may realize that some of
your sentences may need to be formulated clearer to make sure that the communicative
strategies take effect and impact the reader as intended. If you are not conscious about
your communicative goals and use of strategies, the overall argument you are building in
your Introduction may not be very effective.
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Using RWT to Evaluate Your Writing and Developing Elena Cotos
Revision Strategies

Evaluate your Introduction draft with the Research Writing Tutor (RWT)

To access the RWT website, open Mozilla Firefox and go to
https://rwtvraciastate.edu/index.php. Log in with your ISU net ID and password.

1. Submit your draft for analysis

Choose your discipline from the drop-down menu. If your discipline is not listed, choose
one that is closest to your research area.

Paste your text in the textbox with the heading “Your article / Currently editing text”.

Click on ANALYZE. Wait till your text is returned color-coded (blue for goal (move) 1, red
for goal (move) 2, green for goal (move) 3). Colors and numbers are used for better
discrimination of communicative functions.

2. Use the RWT Analysis module for feedback to self-analyze and evaluate your
draft

When you receive the color-coded feedback, click on a color-coded sentence and check the
feedback box below. Do you agree with the feedback prompt?

¥ Ifyou agree, clickonk

¥» Ifyou don't agree, click on and write the communicative strategy (step) you
had in mind in the Comments box below.

¥ Ifyou partially agree (for example, the goal (move) is colored as you intended, but
the strategy (step) you are trying to use is different; or, your sentence emplois two

or more strategies, but the feedback prompt contains only one; etc.) click on k
and explain in the Comments box below what you agree with and what the feedback
prompt is missing, clarifying what you are trying to communicate.

Also pay attention to the visual feedback (range bars and pie charts). They show a
comparison of your draft with the Introductions of research articles published in top
journals of the field, showing how close or how far you are from achieving each of the three
communicative goals (moves).

If you hover below the range bars, you'll see feedback prompts specifying what you are
doing well (with a smiley face E]] and what you need to focus on more (with a caution
symbol M) You will also see two links: “Learn more” and “Examples.” Click on “Learn
more” and you will see a brief description of a particular communicative strategy in a pop-
up. Click on “Examples”, and you'll be taken to the Demonstration module of the RWT to
see a selection of all the examples of a particular communicative strategy (step) extracted
from published Introduction sections in your field.

As you interact with RWT, you might notice that some parts of your draft may need to be
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Using RWT to Evaluate Your Writing and Developing Elena Cotos
Revision Strategies

improved - either at the level of a particular communicative strategy (step) or at a broader
level of a certain communicative goal (move). Try to revise in order to make your draft
better and more effective. For that, click on EDIT, make the changes you want, and then re-
submit your modified draft for automated analysis and feedback by clicking on ANALYZE.

3. Use the RWT Demonstration module for examples to guide the revision of
your draft

The Demonstration module of the RWT is a search engine, where you can search for
examples of all the communicative goals and strategies (moves and steps) used in research
article Introductions published in your field. Search for different steps to see how

>)

In addition to the list of examples, you can click on the arrows next to each example (=) and
you will see the Introduction from which the example was extracted. The text is color-
coded just like your Introduction draft in the Analysis module of RWT, and it is also tagged
with a move and step, which you can see when you click on a sentence. Look at the color-
coded Introductions to see how the communicative goals and strategies (moves and steps)
are generally distributed in your field.

The RWT tool is in the earliest stage of its development. Please go to this link
http://vrac.us? qualtrics. com/SE/?SID=SV_bI6x?W38RkRkyNu and answer a few questions.
Your input will be extremely useful and informative for the developers.

Thank you!
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Approved Dave: 13 February 2012
Date: 19 Octobar 2012

CONSENT FORM FOR: RESEARCH WRITING TUTOR (RWT)

This form describes a research project. It has information to help you decide whether or not you
wish to participate. Research studies include only people who choose to take part—your
participation is completely voluntary. Please discuss any questions you have about the study or
about this form with the project staff before deciding to participate.

Who is conducting this study?
This study is being conducted by Stephen B. Gilbert, Elena Cotos.

Why am I invited to participate in this study?

You are being asked to take part in this study because you are enrolled in one of the academic
writing courses. You should not participate if you are under the age of 18.

‘What is the purpose of this study?

The purpose of this study is to discover whether or not automated writing interventions are
helpful to students and to learn more about how students perceive the software system.

‘What will I be asked to do?

If you agree to participate, you will be asked to complete your research paper writing
assignments within the RWT web site to get feedback on your writing assignments. The number
of clicks, time spent on the site, areas of the web site you visit, and number of adjustments to
your writing after tutoring tips will be recorded in a log file. This will take place over the course
of a month and following a month of use at the end of which you will be asked to complete a
short exit survey asking them to assess the system's ease of use and helpfulness,

Your participation will last for one month.

‘What are the possible risks and benefits of my participation?

Risks—The possible risks related to your participation in this research are no greater than your
daily use of computational technologies.

Benefits—You may not receive any direct benefit from taking part in this study. We hope that
this research will benefit society by a better understanding of how software interfaces should be
designed as learning aids should benefit society by providing information relevant to the
development of new computer interfaces that are easier to use and more effective at helping
students learn to write research papers.

How will the information I provide be used?

Office for Responsible Research Page 1 of 3
Revised 06/14/10
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Approved Date: 13 Fabruary 2012
ration Date: 19 Oclober 2012

The information you provide will be used for the following purposes: the data will be analyzed in
order to improve the Research Writing Tutor application and analyzed in aggregate form
(nobody will be able to identify you individually) for publication in international conferences

and journals,

What measures will be taken to ensure the confidentiality of the data or to protect my
privacy?

Records identifying participants will be kept confidential to the extent allowed by applicable
laws and regulations. Records will not be made publicly available, However, federal government
regulatory agencies, auditing departments of lowa State University, and the ISU Institutional
Review Board (a committee that reviews and approves research studies with human subjects)
may inspect and/or copy your records for quality assurance and analysis. These records may
contain private information.

To ensure confidentiality to the extent allowed by law, the following measures will be taken:
Participant confidentiality will be ensured by not recording names of participants on any data
gathering information. All data collected will be stored in a locked lab on a password-protected
computer (digital data) or in a locked filing cabinet for non-digital data. Informed consent
documents will be kept in a locked filing cabinet in an access-controlled lab. If the results are
published, your identity will remain confidential.

Will I incur any costs from participating or will I be compensated?

You will not have any costs from participating in this study. You will not be compensated for
participating in this study.

What are my rights as a human research participant?

Participating in this study is completely voluntary. You may choose not to take part in the study
or to stop participating at any time, for any reason, without penalty or negative consequences.
‘When completing the survey, you can skip any questions that you do not wish to answer. Your
choice of whether to participate or not will have no impact on you as a student or your grade in
the course where you have the option of using RWT.

‘Whom can I call if I have questions or problems?

You are encouraged to ask questions at any time during this study.

¢ For further information about the study contact Stephen B. Gilbert (gilbert@iastate edu),
515.294.6782.

s [If you have any questions about the rights of research subjects or research-related injury,
please contact the IRB Administrator, (515) 294-4566, IRB(@iastate.edu, or Director,
(515) 294-3115, Office for Responsible Research, 1138 Pearson Hall, Iowa State
University, Ames, lowa 50011.

Office for Responsible Research Page2of 3
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~ Consent and Authorization Provisions
Your signature indicates that you voluntarily agree to participate in this study, that the study has
been explained to you, that you have been given the time to read the document and that your
questions have been satisfactorily answered. You will receive a copy of the written informed
consent prior to your participation in the study.

Participant’s Name (printed)

(Participant's Signature) (Date)

Office for Responsible Research Page 3 of 3
Revised 06/14/10
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