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Academic writing 

• interpersonal and persuasive

• writers strategically choose potentially evaluative 
lexis:
• to express (explicitly or implicitly) their attitudinal 

stance, 

• to convey their level of commitment towards 
propositions, and

• to engage appropriately with the readers 

(Gray & Biber, 2015)
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Using reporting verbs to refer to/cite prior 
research in research articles (Hyland, 2002, p. 
115)

• “the attribution of propositional content to another 
source”

• “situating current work in a larger disciplinary 
narrative” 

• Interpersonal and rhetorical objectives: 
• “rhetorically construct a community consensus” and 

• “ensure that criticism stays within accepted bounds” 
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Terminology: ‘writer’ and ‘author’

Writer: the one who writes the journal article

Author: the one who is cited in the article by the writer
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Terminology: “integral citations” and “non-integral 
citations”

Integral citation: The name of the cited author in the citing 
sentence; e.g.,

• In 2011, Haneder et al. evaluated flow-dependent NE-MRA of the 
calf station at 3.0 T in a cohort of 36 patients with PAOD [19]. 

• Weems (2008) proposed a developmental model of anxiety that 
incorporates AS.

Non-integral citation: The cited author in parentheses, or by 
superscript numbers, as defined by the convention of the 
journal; e.g.,

• They found task performance was better with concurrent cognitive 
load than performance without such load (Mikels et al., 2008).

• More recently, dual-energy CT has been proposed for this 
purpose.[10-13]
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Hyland (2002)

Corpus data 

10 leading journals in 8 disciplines, 80 research articles 

Findings

• 2,287 reporting verbs (RVs)

• 1/220 words of text 

Hyland, K. (2002). Activity and evaluation: reporting 
practices in academic writing. In J. Flowerdew (Ed.), 
Academic discourse (pp. 115-130). Harlow: Pearson 
Education Limited.

7



Hyland (2002): Categories and (process and 
evaluative) functions of reporting verbs
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Process functions: Three types of activity and
evaluation (Hyland, 2002, p. 119)

Research 
(Real-World) Acts

Cognition Acts Discourse Acts

Verbs that represent 
experimental
activities or actions 
carried out:
In statements of 
findings; e.g., observe, 
discover, notice, show
In procedures; e.g., 
analyse, calculate, 
assay, explore, plot 
recover 

Verbs about the cited 
author’s mental 
process; e.g., believe, 
conceptualise, 
suspect, assume, view 

Verbs that involve 
linguistic activities 
and focus on the 
verbal expression of 
cognitive or research 
activities; e.g., 
ascribe, discuss, 
hypothesise, report, 
state
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Process functions, evaluative functions: 
Research Acts (p. 119) (1/2)

Research 
Acts 

Findings

Factive

(acknowledge 
acceptance of 

author’s 
results/conclusions) 

Counter-factive

(describe author’s 
judgements as false 

or incorrect) 

Non-factive

(no clear attitudinal 
signal to reliability 

of research 
findings) 

Procedures

(report 
neutrally)
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Process functions, evaluative functions: 
Research Acts (p. 119) (2/2) 

Findings: 
Factive verbs

Findings: 
Counter-
factive verbs

Findings: 
Non-factive
verbs

Procedure 
verbs

Writer
acknowledges 
acceptance of 
author’s results/ 
conclusions

Writer describes 
author’s 
judgements as 
false or incorrect 

No clear 
attitudinal signal 
to reliability of 
research 
findings 

Report neutrally

demonstrate 
establish
show
solve
confirm 

fail
misunderstand
ignore 
overlook

find
identify 
observe
obtain 

reviewed
analysed
compared
replicated
investigated
studied
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Hyland’s (2002): Categories and (process and 
evaluative) functions of reporting verbs
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Cognition Acts: Verbs about the cited 
author’s mental process



Process functions, evaluative functions: 
Cognition Acts (p. 120)

Positive Critical Tentative Neutral 

Writer represents 
author as having a 
positive attitude 
towards the 
proposition 
(reported matter), 
accepting it as true 
or correct 

Writer represents 
author as taking a 
critical stance 
towards the 
proposition 

Writer represents 
author as having a 
tentative view 
towards the 
proposition 

Writer represents 
author as holding a 
neutral attitude the 
proposition 

agree
concur
hold 
know 
think 
understand 

disagree
dispute
not think 

believe
doubt
speculate
suppose
suspect 

picture
conceive
anticipate 
reflect 
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Hyland’s (2002): Categories and (process and 
evaluative) functions of reporting verbs
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Discourse Acts: Verbs that involve linguistic activities 
and focus on the verbal expression of research 
activities



Process functions: Discourse Acts: Evaluative 
functions (1/2)

Discourse 
Acts 

Doubt

Tentative Critical 

Assurance

Factive
Non-

factive

Counters
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Process functions: Discourse Acts: Evaluative 
functions (2/2)

Discourse 
Acts 

Doubt 

About reported 
claims

Tentative 

(postulate, 
hypothesise, 

indicate, suggest)

Critical

(evade, exaggerate, 
not account)

Assurance

Factive

Use author’s 
position to support 

writer’s position 

Non-factive

Present author’s 
position neutrally 

Counters
Attribute reservations 

to correctness of 
reported matter to 

author 
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A corpus study of the construction of 
evaluative stance in Introduction 

in Psychology and Radiology journals

Introduction 
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Aim of this study 

To compare in what ways, and to what extent, 
writers from different disciplines use RVs, across 
moves in research article introductions:

• To report on process functions  

• To take a stance towards the reported claims 
(both the author’s academic activities and the 
writer’s evaluative judgements) 
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“Create a Research Space” (CARS) model of 
research introductions (Swales & Feak, 2004)
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Data

Sixteen journals from two scopes in Journal Citation 
Index 2015 found to have a dominant “Introduction-
Method-Results-Discussion” (IMRD) structure (Lin, 
2013)

• Psychology

• Radiology, Nuclear Medicine & Medical Imaging (Radiology)

128 articles with the distinct IMRD structure, excluding 
such variants as ILMRD and IM[RD]C
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Procedure of study (1/2)

1. Downloaded 128 IMRD articles from leading high 
impact factor journals in Psychology and Radiology, 
Nuclear Medicine and Medical Imaging in Journal 
Citation Reports (JCR) 2015.

2. Extracted the Introduction sections and converted 
them into individual text files.

3. Identified clauses with integral and non-integral 
citations, and clauses that refer to those cited 
authors.
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Procedure of study (2/2)

4. Corpus text files opened in Notepad++, examined 
by means of user-defined scripts

5. Custom-made program developed to extract RV-
specific and move-specific concordances 
(instances of RVs)

6. spaCy Word Lemmatizer to find the lemma of RV, 
to group process and evaluative RVs based on 
lemmas and to create frequency summaries 
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Glossary

Codes Description Codes Description 

Swale’s (1990) CARS model Hyland’s (2002) categories of reporting verbs

<m1>…</m1> Move 1 (CARS model) <rff> Research acts → Findings → Factive

<m2>…</m2> Move 2 (CARS model) <rfc> Research acts → Findings → Counter-factive

<m3>…</m3> Move 3 (CARS model) <rfn> Research acts → Findings → Non-factive

<rp> Research acts → Procedures

RV Reporting verbs <cp> Cognition acts → Positive

POS Part of speech <cc> Cognition acts → Critical

<ct> Cognition acts → Tentative

<cn> Cognition acts → Neutral

<ddt> Discourse acts → Doubt → Tentative

<ddc> Discourse acts → Doubt → Critical

<dc> Discourse acts → Counters

<daf> Discourse acts → Assurance → Factive

<dan> Discourse acts → Assurance → Non-factive
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Software 
• Text editor for tagging different RVs → Notepad++ v.7.3.3

• Part of speech and constituency analysis → Stanford CoreNLP
v.3.8.0

• Lemmatisation → spaCy Word Lemmatizer
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Stanford CoreNLP constituency parse

Reporting 
Verb

Constituency parse by Stanford CoreNLP model was used 
to assist the researcher to identify the reporting verb in 
complex sentences. 25



Journal article introduction corpora

No. of words Psychology Radiology

Total 79,066 23,803

Move 1 48,377 (61.19%) 15,823 (66.47%)

Move 2 11,906 (15.06%) 4,720 (19.83%)

Move 3 17,390 (21.99%) 3,124 (13.12%)
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“Create a Research Space” (CARS) model of research introductions 
(Swales & Feak, 2004)

Move 1 Establishing centrality
Move 2 Establishing a niche
Move 3 Occupying a niche 



Model of functions of reporting verbs (Hyland, 
2002)

27

Identified top 10 frequent reporting verbs in 
different process functions.



Frequencies of process function RVs

Process function 
RVs

Psychology Radiology 

per 1000 words % per 1000 words %

Research Acts 6.197 57.80% 6.764 59.74%

Cognition Acts 1.492 13.95% 0.672 12.32%

Discourse Acts 3.023 28.25% 2.731 27.94%

• Overall, Research Acts >> Discourse Acts > Cognition 
Acts

• Radiology: research acts (59.74% vs. 57.80%) slightly more 
frequent 

• Psychology: cognition acts (13.95% vs. 12.32%) and 
discourse acts (28.25% vs. 27.94%) slightly more frequent 
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Top 10 reporting verbs in all process functions

• 9/10 frequent RVs in Psychology and Radiology are the 
same

• Unique RVs: ‘focus’ in Psychology and ‘propose’ in 
Radiology
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Process functions in Introduction: Research Act RVs
Fi

n
d

in
gs

Counter-factive
(false/incorrect) 
(Type no.=3)

failed, lacked, suffered

Factive
(acknowledge
acceptance)
(Type no.=12)

addressed, completed, confirmed, demonstrated, discovered, 
established, implemented, offered, proved, showed, tied, 
underscored

Non-factive
(no clear signal) 
(Type no.=4)

developed, found, identified, resulted

Procedures 
(Type no.=60)

acquired, adjusted, administered, adopted, analyze, applied, 
asked, assessed, assigned, based, captured, classified, compared, 
conducted, consisted, correlated, defined, designed, detected, 
diagnose, directed, distinguished, documented, employed, 
engineered, evaluated, evolved, examined, explored, extended, 
followed, identify, included, instructed, investigated, involved, 
made, manipulated, mapped, measured, observed, obtained, 
performed, published, randomized, relied, render, replicated, 
required, restricted, revised, specify, studied, targeted, taught, 
tested, treated, used, validated, verified
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Discipline-specific top 10 Research Act RVs 

• Same ten Research Act RVs 

• ‘find’ and ‘show’: 22+% 
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Concordances of Research Act RVs
Research acts, findings, factive

Research acts, findings, counter-factive

Research acts, findings, non-factive

Research acts, Procedure

32



Process functions: Cognition Act RVs 

Critical 
(N=3)

neglected, thought, underestimate

Neutral 
(N=9)

considered, correlated, focused, interested, 
interpreted, linked, paid, posited, viewed

Positive 
(N=13)

agree, aimed, associated, attributed, contends, 
devised, implicated, initiated, judged, known, 
noted, reasoned, seen

Tentative (N=6) appear, assumed, believed, hypothesized, 
predicted, tended
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Same top ten Cognition Act RVs in psychology and 
radiology 

Discipline-specific top 10 Cognition Act RVs
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Concordances of Cognition Act RVs
Cognition Acts - Positive

Cognition Acts - Critical

Cognition Acts – Tentative

Cognition Acts - Neutral
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Process functions: Discourse Act RVs 

Assurance
(N=26)

Factive
(N=16)

argued, called, concluded, determined, 
emphasized, highlighted, illustrated, introduced, 
pointed, provided, raised, recommended, 
revealed, revived, speak, supported

Non-factive
(N=10)

described, discussed, explain, expressed, 
mediating, mentioned, referred, reported, 
represents, states

Counter (N=1) leave open

Doubt
(N=4)

Critical 
(N=1)

criticized

Tentative 
(N=3)

indicated, proposed, suggest 
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Factive
Use author’s position to support 
writer’s position 

Non-factive
Present author’s position neutrally 



• Same top ten Discourse Acts RVs in Psychology and Radiology

• ‘suggest’ used slightly more in Psychology

• ‘report’ higher occurrence in Radiology

Discipline-specific top 10 Discourse Act RVs
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Concordances of Discourse Act RVs

Discourse acts – Doubt - tentative

Discourse acts – Doubt - Critical

Discourse acts – Assurance - Factive

Discourse acts – Assurance – Non-factive

Discourse acts – Counters
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Summary of main findings: Three process functions in 
Psychology and Radiology journal article introductions

• Relative frequencies of RVs: Research Acts 
(59.8%) > Discourse Acts (27.9%) > Cognition Acts 
(12.3%)

(c.f. Hyland (2002): 10 leading journals in 8 
disciplines, 80 research articles: Discourse Acts (57%) 
> Research Acts (35%) > Cognition Acts (8%))

• Frequencies and types: Similar choice of 
evaluative lexis: reporting verbs 

39



Comparison of move-specific process 
function RVs 
Move 1 Establishing centrality
Move 2 Establishing a niche
Move 3 Occupying a niche 
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Comparison of move-specific process function 
RVs                                                        * per 1,000 words

Overall: 

Move 1 >>> Move 2 > 
Move 3

Psychology Radiology

Move 1 79.8% 75.6%

Move 2 14.8% 23.1%

Move 3 5.4% 1.3%

Moves
Acts

Psychology Radiology

Move 1 Move 2 Move 3 Move 1 Move 2 Move 3

Research 8.062 6.719 1.150 7.837 7.627 0.320

Cognition 1.922 1.344 0.518 0.822 0.424 0.320

Discourse 3.989 2.436 0.978 2.907 3.814 0.320
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Frequencies of RVs: Process and evaluative functions
* per 1,000 words

Functions Psychology Radiology Combined

Move 1 Move 2 Move 3 Move 1 Move 2 Move 3 Move 1 Move 2 Move 3

R
es

ea
rc

h
 A

ct
s

Fi
n

d
in

gs

Counter-factive 0.062 0.084 0.063 0.424 0.062 0.180 

Factive 2.253 1.932 0.575 2.591 2.542 0.320 2.336 2.105 0.536 

Non-factive 2.067 1.428 0.288 1.327 0.847 1.885 1.263 0.244 

Procedure 3.679 3.276 0.288 3.855 3.814 3.723 3.428 0.244 

C
o

gn
it

io
n

 A
ct

s Critical 0.083 0.168 0.115 0.063 0.078 0.120 0.097 

Neutral 0.765 0.756 0.173 0.379 0.212 0.670 0.601 0.146 

Positive 0.620 0.252 0.230 0.379 0.000 0.320 0.561 0.180 0.244 

Tentative 0.455 0.168 0.212 0.343 0.180 

D
is

co
u

rs
e 

A
ct

s

A
ss

u
ra

n
ce Factive 0.930 0.336 0.345 0.316 0.212 0.779 0.301 0.292 

Non-factive 0.827 0.336 0.115 1.643 2.966 1.028 1.083 0.097 

Counters 0.084 0.060 

D
o

u
b

t Critical 0.021 0.058 0.016 0.049 

Tentative 2.212 1.680 0.460 0.948 0.636 0.320 1.900 1.383 0.439 
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Main findings: Psychology (vs. Radiology) journal 
article introductions (1/2)

• Psychology: A greater variety of RVs across all 
evaluative functions under all three process 
functions

• Psychology: The use of RVs for a greater number of 
evaluative functions, except:
• Research Acts: Findings: Counter-factive in Move 3

• Cognition Acts: Tentative in Move 3

• Discourse Acts: Counters in Move 1 and Move 3

• Discourse Acts: Doubt: Critical in Move 2
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Main findings: Psychology (vs. Radiology) 
journal article introductions (2/2)

Psychology: A higher frequency of RVs in all moves, 
except:

• Cognition Acts: Tentative in Move 2

• Cognition Acts: Positive in Move 3

44



Main findings: Radiology

• Writer more frequently attribute an attitude to 
author, using: 
• Cognition Acts: Tentative in Move 2 Establishing a niche

• Cognition Acts: Positive in Move 3 Occupying a niche

• Overall, an absence of use of RVs in Move 3 

• An absence of use of RVs in:
• Discourse Acts: Counters

• Discourse Acts: Doubt: Critical 
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Discourse Acts: Verbs that involve linguistic activities 
and focus on the verbal expression of cognitive or 
research activities



Conclusion and future research 

• How do Radiology journal articles perform the 
communicative function of occupying a niche? In which 
sections?

• To conduct concordance analysis of RVs to examine 
individual process functions and evaluative functions. 

• To examine collocational and colligational patterns of RVs

• To compare RV usage:
• at the CARS model step level 
• in other sections (e.g., Method, Result, Discussion) in research 

articles
• in different sections in review articles and theoretical articles
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Thank you for listening! 
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