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Abstract

This volume presents an ltalian university-based CLIL (Content and Language
Integrated Learning) Learning Center. The blended methodological and lan-
guage support services provided by the CLIL Learning Center to university
professors are thoroughly examined. Within a CLIL theoretical framework, the
design of corpus-informed content-specific teaching materials in the target
language is also analyzed in depth; the use of corpora in CLIL materials design
is focused on in the present work in which applied corpus linguistics plays a
pivotal role. Furthermore, the online learning environments created to sup-
port effective CLIL technology-enhanced teaching/learning are investigated.
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Introduction

CLIL, Content and Language Integrated Learning, is instrumental in fos-
tering multilingualism and student mobility in higher education. A blended
model of consultation services and learning environments targeted to CLIL
instructors and students has been developed at the University of Urbino
(Italy), where CLIL courses have been implemented across all departments
for a few years. The blended model described in the present work can be
implemented effectively in similar CLIL contexts in higher education, in
Italy or abroad.

A CLIL Learning Center has been established to provide instructors with
methodological and linguistic support. The consultation services, imparted
by blended model methodology and language experts, are geared to help
instructors in lesson planning, materials design, and lesson delivery, with
the extensive use of corpora to support instructors in CLIL planning and
teaching.

To scaffold learners’ content knowledge and foreign language acquisi-
tion, a CLIL blended model has also been developed: an online input-rich
learning environment devised to foster further communication, end-user
generated knowledge, cooperation, critical engagement with discipline-
specific content, and learner-directed learning. The use of the target lan-
guage is consistently enhanced both in face-to-face and online instruction.
Academic language development is catered to in a blended mode. Within
a metacognitive framework, the use of corpora has been fostered among
learners, especially with regard to academic language and content-specific
vocabulary. Overall, CLIL technology-enhanced teaching has been promot-
ed to address digital-age learners’ needs and create a multilingual, state-
of-the-art learning environment, leading to the making of global workers
and citizens.







Giovanna Carloni
CLIL in Higher Education and the Role of Corpora
A Blended Model of Consultation Services and Learning Environments

1 CLIL in higher education

Summary 1.1. A CLIL Learning Center. — 1.2. Methodological support services. — 1.3. Corpora
and CLIL materials. — 1.4. The Language Triptych and technology-enhanced learning. — 1.5. Lexi-
cal priming. — 1.6. Formulaic language in academic prose. — 1.7. Academic Formulas List. — 1.8
Input in CLIL instruction. — 1.9. Classroom observation.

CLIL projects implemented in higher education are likely to feature (a)
short-term objectives, such as multilingualism and learning mobility among
EU (European Union) and international students, and (b) long-term objec-
tives, such as employability at national and international levels. These ob-
jectives are in keeping with those established by the strategic framework
for European cooperation in education and training (ET 2020), in line with
the Lisbon objectives, agreed upon by the European Council conclusions
of May 12, 2009 (European Union 2009). On this occasion:

Ministers responsible for higher education met in Leuven/Louvain-la-
Neuve to establish the priorities for European Higher Education until
2020. The importance of lifelong learning, widening access and mobility
were underlined. The goal was set that by 2020 at least 20% of those
graduating in the European Higher Education Area should have had a
study or training period abroad (European Objectives 2011, p. 59).

The CLIL approach, endorsed by the EU (http://ec.europa.eu/lan-
guages/language-teaching/content-and-language-integrated-learn-
ing_en.htm), entails teaching subject-specific content through a foreign
language; «in the teaching and learning process, there is a focus not only
on content, and not only on language » (Coyle et al. 2010, p. 1), but on both.
CLIL is instrumental in promoting multilingualism, a key objective of EU
policy (Commission of the European Communities 2005, p. 4):

The Commission’s long-term objective is to increase individual multilin-
gualism until every citizen has practical skills in at least two languages
in addition to his or her mother tongue.

1



CLIL in Higher Education and the Role of Corpora

With regard to learning mobility in higher education, supported by EU-
funded programs and bilateral agreements, the strategic objective 1
(European Union 2009) reads «Expanding learning mobility: work[ing]
together to gradually eliminate barriers and to expand opportunities
for learning mobility within Europe and worldwide». Learning mobility
entails the acquisition of foreign languages - necessary to interact ef-
fectively in everyday life and in academic content-specific settings - and
intercultural skills, as well as the development of global workers and
citizens. Noticeably, these four elements are the core tenets of the CLIL
approach, as envisaged by Coyle et al. (2010, p. 41) in the 4Cs Framework
which «integrates four contextualized building blocks: content (subject
matter), communication (language learning and using), cognition (learn-
ing and thinking processes) and culture (developing intercultural under-
standing and global citizenship)».

To accomplish the long and short-term objectives mentioned above, face-
to-face and online consultation services have been created to support in-
structors in CLIL lesson planning and delivering at the University of Urbino.
Moreover, a blended model of pedagogical practices has been devised to
enable students to explore the possibilities of CLIL and to develop autonomy;,
creativity, and cultural awareness, as well as digital competences. Digital
competences can be defined as «[t]he confident, critical and creative use of
ICT to achieve goals related to work, employability, learning, leisure, inclu-
sion and/or participation in society» (Ala-Mutka 2012, p. 1). The blended
learning model implemented has been designed to help learners engage
actively and collaboratively in CLIL learning. Self-directed study has been
especially focused on in online learning, where the use of social media has
also been fostered to promote intercultural awareness. The integration of
Web 2.0 practices in higher education within a CLIL theoretical framework is
aligned with the strategic objective 4 of ET 2020 to «promote creativity and
innovation by developing specific teaching and learning methods (including
the use of new ICT tools)» (European Union 2009) within innovation-friendly
institutions. Interlacing CLIL and digital competences is also in keeping with
European Objectives (2011, p. 101) in terms of ICT (Information Communica-
tion Technology) development.

The ‘Digital Agenda for Europe’ is one of the seven flagships of the Europe
2020 strategy for smart, sustainable and inclusive growth. The overall
aim of the ‘Digital agenda’ is to deliver sustainable economic and social
benefits from a digital single market based on fast and ultra fast and
interoperable applications (Commission of the European Communities
[2010] 245 final. p. 3). An adequate level of digital competences across
the population is a prerequisite for this goal and this section focuses on
the extent to which education systems are delivering this.

12 CLIL in higher education



CLIL in Higher Education and the Role of Corpora

The University of Urbino-based CLIL project, with its focus on content
subjects, foreign languages, autonomy, creativity, networking, and digital
competences, positions itself at the forefront of pedagogically innovative
educational practices in higher education. These practices are in line with
Europe 2020 Strategy aims (European Objectives 2011, p. 59): «higher
education institutions must be able to play their full part in the so-called
‘knowledge triangle’, in which education, research and innovation interact».
The state-of-the-art consultation and instructional framework developed
can be used as a model by other higher education institutions to implement
CLIL courses effectively.

1.1 ACLIL Learning Center

A CLIL Learning Center has been established at the University of Urbino
to scaffold CLIL courses implemented across all departments.! The mis-
sion of the Center is to promote and support CLIL teaching/learning
effectiveness. To accomplish this mission, the Center provides instruc-
tors involved in the project with methodological and English language
support; noticeably, experts in the field provide consultation services
on a one-to-one basis. The CLIL expert is responsible for methodologi-
cal support geared towards helping instructors develop and carry out
the CLIL approach using customized teaching/learning resources and
instructional strategies. Methodological support includes needs analy-
sis, syllabus design, lesson planning, activity design, and classroom ob-
servation. In this context, it is worth mentioning that over 90% of CLIL
courses are taught in English. Thus, native English speakers are available
to provide instructors with language support regarding classroom man-
agement language, content-specific vocabulary building, and classroom
observation. The language support has been organized on the grounds
of three macro-interdisciplinary areas, namely the humanities, science
as well as law and business.

To effectively address instructors’ needs, a link to a web-based prelimi-
nary questionnaire is emailed to the professors involved in the project
before the beginning of each academic year. The questionnaire, delivered
through SurveyMonkey (http://www.surveymonkey.com ), is tailored to
gather data on the CLIL courses in general and to collect information
about instructors’ needs in terms of methodological and language sup-
port services in particular. On submission of each questionnaire, the
CLIL expert browses the data submitted and contacts the instructors who
request methodological support; a meeting is consequently scheduled.

1 For a brief introduction to the blended model devised see Carloni (2013a).

CLIL in higher education 13
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Furthermore, English native-speaker experts are informed about requests
for language support. Meetings are thus arranged by language special-
ists with instructors. A final questionnaire is also emailed to instructors
to gather data on the courses taught.

1.2 Methodological support services

The CLIL expert provides methodological support to instructors in both
face-to-face and online modes. During face-to-face meetings, needs analy-
sis is first carried out; then, the expert guides instructors to customize
CLIL lessons for the targeted classes.

In CLIL learning environments, subject-specific input, activities, tasks,
and classroom oral interaction are all in the target language. Through a
variety of classroom setups - in pairs or small groups as well as in lockstep
geared to promote communication and negotiation of meaning - learners
are consistently required to engage with the input and interact with peers
and instructors in the foreign language.

The CLIL lesson plan adopted requires instructors to identify content
and language objectives on the grounds of the discipline-specific topics se-
lected. The «triple focus on content, language and learning skills» (Marsh
et al. 2011, p. 25) is consistently enhanced in CLIL teaching.

The expert is available to help professors identify content and language
objectives as well as possible content learning difficulties the delivery of
the topics chosen may entail. With regard to content objectives, the subject
topics are usually selected autonomously by instructors while designing
their course syllabi. Some topic shifts are, however, negotiated during
face-to-face meetings to better address learners’ needs and language pro-
ficiency levels. Overall, the expert supports professors in planning and
designing effective CLIL lessons within a given syllabus, providing them
with guidance «to identify key concepts of content subjects and make them
accessible to learners by modifying teaching to take into account students’
diverse language competences and needs» (Marsh et al. 2011, p. 21). The
theoretical model underpinning CLIL lesson design is presented to instruc-
tors in detail alongside lesson planning:

Lesson plans provide a means of formalizing learning activities and a
framework for teachers to reflect in a deeper and more creative way
about how they design and structure activities for different students
and help achieve constructive alignment between theory and practice.
(Littlejohn; Conole, Fill) They are particularly useful in helping tutors
to plan blended learning (i.e. the integration of technology supported
methods with face-to-face teaching). (Conole 2007, p. 87)

14 CLIL in higher education
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Within this framework, instructors are guided to identify learners’ ZPD,
Zone of Proximal Development, «which is [...] the layer of skill or knowl-
edge which is just beyond that which the learner is currently capable of
coping» (Williams, Burden 1997, p. 40). Professors are also introduced to
Anderson and Krathwohl’s taxonomy of educational objectives (http://
www.celt.iastate.edu/pdfs-docs/teaching/RevisedBloomsHandout.pdf).
The taxonomy is a pivotal tool in CLIL planning since, as Coyle et al. (2010,
p- 54) suggest, «it explores the relationship between cognitive process-
ing (learning) and knowledge acquisition (of content)». The Knowledge
Dimension is mapped according to «four types of knowledge that learn-
ers may be expected to acquire or construct - ranging from concrete to
abstract» (http://www.celt.iastate.edu/pdfs-docs/teaching/Revised-
BloomsHandout.pdf). On the other hand, the Cognitive Process Dimension
classifies cognitive processes in terms of «increasing cognitive complexity
- from lower order thinking skills to higher order thinking skills» (http://
www.celt.iastate.edu/pdfs-docs/teaching/RevisedBloomsHandout.pdf).
Teachers are encouraged to devise suitable content learning objectives on
the grounds of the different combinations of the knowledge and cognitive
dimensions featured in the taxonomy.

Language objectives include, in particular, key content-specific vocabu-
lary items, academic language, language functions, and grammatical struc-
tures. As Marsh et al. (2011, p. 42) suggest «Content is related to learning
and thinking (cognition). To enable the learner to create their own interpre-
tation of content, it must be analyzed for its linguistic demands». In terms
of language objectives, CLIL is informed by the BICS/CALP construct:

BICS defines basic interpersonal communication skills (survival skills).
It refers to a minimum level of competence to handle non-complex in-
terpersonal situations. CALP defines cognitive academic proficiency
as a level of linguistic competence needed to operate in more formal
academic settings which demand more abstract use of language. (Cum-
mins 1979)

CLIL activity design is carried out using the CLIL Matrix devised by Cum-
mins (1979) to map tasks in terms of low/high cognitive and linguistic
demands as well as context-embedded and context-reduced demands:

BICS is said to occur when there are contextual supports and props for
language delivery. Face-to-face ‘context embedded’ situations provide,
for example, non-verbal support to secure understanding. Actions with
eyes and hands, instant feedback, cues and clues support verbal lan-
guage. CALP on the other hand, is said to occur in ‘context reduced’
academic situations. Where higher order thinking skills (e.g. analysis,
synthesis, evaluation) are required in the curriculum, language is ‘dis-

CLIL in higher education 15
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embedded’ from a meaningful, supportive context. Where language is
‘disembedded’ the situation is often referred to as ‘context reduced.
(Baker 2006, p. 174)

In university CLIL classes, learners are most likely to tackle CALP context-
reduced tasks.

With regard to language objectives, the CLIL expert helps instructors
define language functions and identify, in particular, both the key content-
specific vocabulary items and the academic language learners need to mas-
ter in order to process the input and produce output. To identify the cor-
relation between content and language objectives, the Language Triptych
devised by Coyle et al. (2010) has been adopted. This framework classifies
CLIL language in terms of «language of learning, language for learning
and language through learning» (Coyle et al. 2010, p. 36).

1.3 Corpora and CLIL materials

Studies show that corpus linguistics can play a pivotal role in course planning
and materials design, especially with regard to content-specific resources:

Flowerdew (2001) used concordancing techniques in a specialized cor-
pus of biology texts in order to select the most salient linguistic fea-
tures to include in the ESP syllabus, to extract language examples for
instructional materials and to evaluate the authenticity of currently used
materials. (Crawford Camiciottoli 2010, p. 97)

Thus, in keeping with corpus linguistics research, the methodology expert
creates CLIL course-tailored corpus-informed teaching materials using
content-specific corpus-driven findings, namely data which «are extracted
from corpora, using the methodology of corpus linguistics, then intellectu-
ally processed and turned into results» (Teubert 2004, p. 112). As McCarthy
(2004, p. 15) suggests with regard to corpus-informed teaching materials:
«corpus data alone [do] not dictate an instructional syllabus. Rather, such
data are considered in light of other pedagogical requirements». Thus,
subject-specific lexico-grammatical features are employed to design cor-
pus-informed activities in keeping with state-of-the-art Second Language
Acquisition theories.

The use of corpus-driven data in CLIL materials is of paramount importance,
owing to the pivotal role played by intercollocability in genre-specific texts:

Sinclair states that an accurate description of a text’s content can be
achieved by examining ‘intercollocability’. Central to this notion are
the patterns of co-occurrence of words (collocation) found within texts,

16 CLIL in higher education
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which are central to meaning-making and contribute, by means of par-
ticular phrasings, to genre-specific usage. (Cheng 2009, p. 161)

1.3.1 English academic prose

Corpus-informed activities are specially targeted to help CLIL students to
effectively tackle academic prose in English. As research shows, in CLIL
settings, foreign language learners are likely to experience:

difficulty of assimilating often dense and lengthy authentic texts, written
to an academic discipline-specific target audience, but characterised by
a complete absence of the types of ‘caretaking’ language that can be
exercised in oral discourse where the target audience is [a non-native
speaker]. (Ball, Lindsay 2013)

English academic prose is made up of three vocabulary sets: general vo-
cabulary, namely «the higher-frequency vocabulary necessary to achieve
a basic functionality in a language» (Schmitt 2010, p. 75); academic vo-
cabulary, that is «vocabulary which is common across academic disciplines
[...], such as insert, orient, ratio, and technique» (Schmitt 2010, p. 78);
and discipline-specific vocabulary, i.e. «[t]echnical words or phrases [...]
which are recognizably specific to a particular field» (Schmitt 2010, p. 77).

The role of function words must be accounted for while analyzing scien-
tific writing and devising corpus-informed, content-specific materials. As
Schmitt (2010, p. 55) suggests with regard to the high number of function
words in texts, «Corpus research [...] found that approximately 270 func-
tion word types in English (176 word families) accounted for 43-44% of
the running words in most texts». This is the reason why function words
usually rank high in corpus-retrieved frequency lists.

Nominalisation is a key feature of written academic English: « Written
registers use nouns to a much greater extent than any other word class»
(Biber 2006, p. 47). In this respect, research shows that content words
account for more than half of scientific texts: «Approximately 60% of all
content words in academic prose are nouns» (Biber 2006, p. 15). Further-
more, it is important to note that content-specific vocabulary is pivotal in
academic writing since it conveys key discipline-specific concepts: «Tech-
nical vocabulary is essential to understanding discourse in a field, and can
cover 10% or more of the running words in a text from the field (Sutarsyah,
Nation, Kennedy)» (Schmitt 2010, p. 77).

While devising teaching materials, one also has to bear in mind that
technical lexical items can often be difficult for students to process and
acquire due to their low degree of imageability and concreteness:

CLIL in higher education 17
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Imageability refers to how easy it is to imagine a concept. Concreteness
is «a variable that expresses the degree to which a word (or rather, the
entity the word refers to) can be experienced by the senses» (de Groot).
[...] The degree of imageability/concreteness is important because it has
been shown that more concrete/imageable words are learned far better
than less concrete/imageable words, with the effect of being both large
and robust (de Groot; Ellis, Beaton). (Schmitt 2010, p. 53)

1.4 The Language Triptych and technology-enhanced learning

The Language Triptych previously mentioned is the result of a longstand-
ing immersion-based research; within this theoretical framework, Lyster
(cited in Coyle et al. 2010, p. 35) advocated a new linguistic system for
immersion to «combine the program’s communicative agents with a more
systematic and graded language component aimed at second language
learner[s]». Other scholars researching immersion language programs
argued for similar educational frameworks:

Snow, Met, Genesee [...] suggested identifying content-obligatory lan-
guage (essential for learning the content) and content-compatible lan-
guage (which «supports the content of a lesson, as well as the linguistic
cultural objectives of the curriculum»). (Coyle et al. 2010, p. 36)

The Language Triptych was thus developed by Coyle (Coyle et al. 2010) to
meet the needs identified by researchers in this field.

1.4.1 Language of learning

One of the main objectives of CLIL instruction consists in promoting the
acquisition of «content-obligatory language [which] includes technical
vocabulary and other domain specific expressions» (Lyster 2007, p. 28).
In the Language Triptych mentioned earlier, discipline-specific language
is defined as language of learning - that is «language needed for learn-
ers to access basic concepts and skills relating to the subject theme or
topic» (Coyle et al. 2010, p. 35). To help instructors devise content-specif-
ic vocabulary language objectives, the CLIL expert uses Sketch Engine
(http://www.sketchengine.co.uk), a web-based software enabling users
to both search existing corpora and compile new corpora, and to iden-
tify keywords -that is, «words in a corpus whose frequency is unusually
high (positive keywords) or low (negative keywords) in comparison [to] a
reference corpus» (McEnery et al. 2006, p. 347). Positive keywords are
usually the most frequently used domain-specific vocabulary items in the

18 CLIL in higher education
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texts analyzed. Sketch Engine is used to generate keyword lists based
on both the reading materials adopted in each course and the slides cre-
ated by instructors for the CLIL lessons. Focusing only on keywords is
not enough to generate a thorough lexical profile of genre-specific texts:
«The over-reliance on keywords means that most of the important infor-
mation regarding the content of individual texts has not been utilized»
(Cheng 2009, p. 160). For lexical profiling to be complete, lexical bundles
also need to be investigated in academic texts: «three-word [...], four-
word [...], five-word [...], and six-word [...] combinations [...] were very
frequent, making up about [...] 21% of academic prose» (Schmitt 2010, p.
123). Lists of n-grams, that is, of subject-specific multi-word sequences,
are thus also retrieved with Sketch Engine by the methodology expert
and made available to instructors. As Biber (2006, pp. 133-134) suggests,
multi-word units are «‘lexical bundles’, defined simply as the most fre-
quent recurring sequences of words. [...] [T]hey are usually not idiomatic
in meaning, and they are usually not complete grammatical structures».
The crucial role played by multi-word units in fluency acquisition in a
foreign language is strongly supported by McCarthy (2006, p. 9) on the
grounds of corpus-based studies:

Corpora reveal that much of our lexical output consists of multi-word
units; language occurs in ready-made chunks to a far greater extent
than could ever be accommodated by a theory of language insistent
upon the primacy of syntax.

In a CLIL setting, content-specific multi-word unit acquisition is therefore
especially instrumental in fostering foreign language learners’ output.
Noticeably, fluency relies largely on the activation of top-down automat-
ic production of clusters: «learners create language bottom-up. Native
speakers and expert users, because they have stored thousands of ready-
made collocations,? are working top-down, and [are] simply assessing col-
locations from memory» (McCarthy et al. 2010, p. 34).

The keyword and lexical bundle lists generated with Sketch Engine are
emailed by the CLIL expert to instructors, who can use them to devise
language objectives and to create paper-based or online glossaries to be
provided to students before class.

Furthermore, Sketch Engine-retrieved keyword and n-gram lists are
used by the CLIL expert to generate course-tailored word clouds (Fig. 1).
To this purpose, Wordle (http://www.wordle.net), a free word cloud gener-
ating software, is used. Word clouds graphically feature vocabulary items

2 Acollocation is «the habitual co-occurrence of words/linguistic items in close proximity
to one another» (Hoffmann et al. 2008, p. 264).
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on the grounds of their frequency; thus, words that occur more often in
a text are featured with a bigger font size. As a result, the distribution of
content-specific lexical items in a text affects the dimension of the words
in the word clouds, which makes statistically based data visually accessi-
ble to users at a glance. Texts can be pasted directly in the Wordle gener-
ating box; the web-based tool itself counts word frequency. Colours, fonts,
and layouts can be tweaked, which makes word clouds more motivating for
learners. On the other hand, customized course-tailored word clouds can
also be created with Wordle Advanced (http://www.wordle.net/advanced),
which requires users to provide words and their frequency. Thanks to the
statistically based data retrieved through the Sketch Engine-generated
keyword lists previously mentioned, the CLIL expert and instructors usu-
ally create word clouds using Wordle Advanced. Course-tailored word
clouds are made available for instructors and students online before class
on the CLIL website (http://clilteaching.weebly.com), which will be de-
scribed later in this work.

Immune responses

kene therapy

I Viral veclors

GB"B dﬂl]l"g InVIvo

Doping detection Gene lranS[e[

Figure 1. A word cloud

20 CLIL in higher education



CLIL in Higher Education and the Role of Corpora

1.4.2 Language for learning

Language for learning, the second parameter of the Language Triptych,
refers to academic language:

[IIn CLIL settings [...] the learners will need to be supported in develop-
ing skills such as those required for pair work, cooperative group work,
asking questions, debating, chatting, enquiring, thinking, memorizing
and so on. [...] Developing a repertoire of speech acts which relate to
the content, such as describing, evaluating and drawing conclusions, is
essential for tasks to be carried out effectively. (Coyle et al. 2010, p. 37)

Various tools have been identified and used by the CLIL expert to help
instructors to detect the academic language learners need to master to
engage effectively in CLIL learning environments. In particular, to firstly
familiarize and afterwards enable instructors to identify the key academic
vocabulary targeted in their CLIL lessons autonomously, the AWL (Academ-
ic Word List), devised by Averil Coxhead (http://www.victoria.ac.nz/
lals/resources/academicwordlist), is introduced and uploaded on the
CLIL website:

Coxhead used a 3.5 million word corpus consisting of written academic
texts from journals, textbooks and coursebooks originating in different
parts of the native English-speaking world, covering 28 subject areas
subsumed under four major disciplinary areas (arts, science, commerce
and law). She examined the distribution of words not included in the
most frequent 2,000 English words form [sic] West’s General Service
List (West). Based on criteria of frequency (at least 100 occurrences
in the corpus for members of each word family) and range (i.e. a mini-
mum number of occurrences across the different disciplines and subject
areas), Coxhead produced a list of 570 word families (base forms and
their related inflected and derived forms) which accounted for around
10% of the total tokens in the corpus. The same word-families found to
cover less than 1.5% of the total words in an equally-sized written cor-
pus consisting of fiction texts. The AWL therefore offers a ‘fingerprint’
of written academic vocabulary, the common core items which make it
different from other types of writing. Most fruitfully, focusing on AWL
in vocabulary teaching and learning offers the possibility of increasing
comprehension of academic text far more rapidly and efficiently than
through just enlarging one’s general vocabulary [...]. Coxhead proposes
dividing the AWL into sublists of 60 items for practical learning pur-
poses to provide a systematic framework for vocabulary teaching, and
even though the AWL is simply a list, advocates teaching its members
in context. (O’Keeffe et al. 2007, pp. 198-199)
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AWL sublists feature academic vocabulary according to their frequency
of occurrence. So, for example, «Sublist 1 contains the most common
words in the AWL. Sublist 2 contains the next most common words, and
soon» (http://www.victoria.ac.nz/lals/resources/academicwordlist/
sublists).

Instructors need to familiarize themselves with word lists to better cater
to their learners’ needs and foreign language proficiency while planning
activities:

In presenting the case for the use of frequency lists in language learn-
ing, Cobb states that the most frequent 1,000 word families make up 72
per cent of all text, and the most frequent 2,000 words make up 79.7
per cent. Knowledge of these word families is therefore a powerful tool
for increasing text comprehension at relative speed. However, this is
not necessarily sufficient for a reader to cope with authentic text. Cobb
quotes research indicating that for reading to be reliably successful,
and to support further vocabulary acquisition, at least 95 per cent of
text tokens should already be ‘known’.

The gap between the g5 per cent target, and the 2000 word plateau can
be addressed, Cobb suggests, either by continuing down frequency lists,
or through the use of more specialized lists such as the Academic Word
List (Coxhead) which consists of 570 additional word families most com-
monly found in academic text. The new combined list of 2,570 words,
according to Cobb, would then enable a reader of academic text to
recognize about 9o per cent of the tokens in an average academic text.
Cobb’s Vocabulary Profiler, which he has generously and freely made
available on the world-wide web, analyzes texts according to these lists
and can tell us exactly what the proportions of GSL (General Service
List), AWL (Academic Word List) and ‘off-list’ (p. 330) tokens in a text
are. Theoretically, we could then predict how an idealized learner taught
according to these lists would be able to cope with a particular text.
(Hancioglu, Eldridge 2007, p. 331)

The CLIL expert provides instructors with frequency lists of the academic
vocabulary featured in the English reading materials adopted. These lists
enable professors to plan language objectives in terms of academic lan-
guage and thus gradually build learners’ academic vocabulary compe-
tences. Course-tailored academic word lists are generated by the expert
through the freely downloadable Range (http://www.victoria.ac.nz/
lals/resources/range.aspx) software, which runs three base word lists:

Three ready made base lists are available. The first (BASEWRDa1.txt)
includes the most frequent 1000 words of English. The second (BASE-
WRD2.txt) includes the 2nd 1000 most frequent words, and the third
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(BASEWRD3.txt) includes words not in the first 2000 words of English
but which are frequent in upper secondary school and university texts
from a wide range of subjects. All of these base lists include the base
forms of words and derived forms. The first 1000 words thus consist of
around 4000 forms or types. The sources of these lists are A General
Service List of English Words by Michael West (Longman, London) for
the first 2000 words, and The Academic Word List by Coxhead contain-
ing 570 word families [for the rest]. (http://www.victoria.ac.nz/lals/
resources/range.aspx)

The list of words retrieved by Range not included in the three base lists
is also made available to users. This list is most likely to feature content-
specific words. Through the Range program, the percentage of common
English words, academic language, and content-specific language of Eng-
lish reading materials can be estimated. Instructors can use the online
user-friendly version of Range (http://www.er.ugam.ca/nobel/r21270/
cgi-bin/webfreqs/web vp.html) to analyze academic texts on their own
and professors can thus retrieve vocabulary profiles autonomously.

Within the pedagogical framework described so far, academic texts are
also analyzed by the CLIL expert with the VP (Vocabulary Profiler), free
online software adapted for the web by Tom Cobb (http://conc. lextutor.
ca/vp). The VB which is one of the tools provided by Compleat Lexical Tu-
tor (http://www.lextutor.ca), runs the GSL (General Service List)® and
the AWL (Academic Word List). An off-list including the words not featured
in the GSL and AWL lists is also made available to users. To obtain a vo-
cabulary profile of the texts adopted by instructors in the CLIL classes,
the expert pastes parts of the targeted English reading materials into the
box provided by the VP. The data thereby retrieved show the percentage
of words belonging to the three lists as featured in the screenshot below
(Fig. 2).

3 «The General Service List was developed by Michael West in the 1950’s to represent the
2,000 most common words appearing in the English language. The list has gone through
some refinements over the years, but it is generally quite stable, and useful for teachers of
English as a second language». (http://www.wordsift.com/wordlists)
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Scrolling down the same page of data presented above, users can obtain
visual access - through a colour-coded system - to how vocabulary belong-
ing to the three lists is distributed across the texts processed (Fig. 3).
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Figure 3. Text profile
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Instructors and learners are invited to use the VP autonomously; instructors
can use it to plan language objectives and activities, while on the other hand,
for the learners, the consistent use of the VP is likely to promote their metacog-
nition and enhance autonomous management of academic language building.
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The online VP and off-line Range enable the CLIL expert and instructors
to answer the following questions which are pivotal to devising suitable
learning objectives:

- How large a vocabulary is needed for reading this text?

- Ifalearner has a vocabulary of 2,000 words, how much of the vocabu-

lary in the text will be familiar to the learner?

- What are the words in the text which the learner is not likely to know?

(http://www.victoria.ac.nz/lals/resources/range.aspx).

Students are also encouraged to use WordSift (http://www.wordsift.com)
to analyze the academic texts they have to engage with autonomously.
Learners can paste parts of their English reading materials into WordSift
to obtain a word cloud visualizing the fifty most frequent vocabulary items
featured in the targeted text (Fig. 4). The more frequent words are, the
larger their font size is. Learners can choose to have the words displayed
alphabetically or from the most to the least common, amongst other ways.

analysis animal antidoping approach athlete athletic based body cell change community control

-
detect]on different direct dOp] ng endogenous enhance €P0O EXDFESSECI
expression form gene growth importantly injection isoforms knowledge level

methOd muscle performance produced DFOtEIn ptm result review sample sSport strategy

target technology therapy tissue transfer transgene transgenic type use vector

Figure 4. A WordSift-generated word cloud

Students can have the academic words highlighted in the word clouds. The
process is supported by Coxhead’s (2000) Academic Word List (Fig. 5).

analysis animal antidoping approach athlete athletic based body cell change community contral

[ ]
deteCUC)n different direct dop] ng endogenous enhance €PO expressed
EXDFESS'iOF'I form gen e growth importantly injection isoforms knowledge level

method muscle performance produced pI’OtE]n ptm result FEVIEW sample sport strategy

target technology therapy tisswe transfer transgene transgenic type use vector

Figure 5. A WordSift-generated word cloud with academic words highlighted
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Students can also decide to have the General Service List, Social Studies,
Language Arts, Science and Math words* highlighted (Fig. 6). Users can
create customized lists to have their texts analyzed.

analysis animal ant1'd0ping approach athlete athletic based body cell change community control

-
detect]on different direct dop] ng endogenous enhance €PO expressed
expression form ge n e growth importantly injection isoforms knowledge level

Figure 6. A WordSift-generated word cloud with science-specific words highlighted

The most common word of the text pasted in WordSift is featured through
the interactive Visual Thesaurus (http://www.visualthesaurus.com), to-
gether with its synonyms, antonyms, most common collocates, and related
words (Fig. 7).

factor

®
cistron ge n e Figure 7. The most common word in a

WordSift-generated word cloud featured
through the interactive Visual Thesaurus

By rolling the mouse over the elements provided by the web-based the-
saurus, further meaning-related information is provided. If students are
interested in investigating one of the synonyms, antonyms, or collocates
provided, it is enough for them to click on the item to have it displayed at
the center, together with its related features (Fig. 8).

4 «Language Arts, Math, Science and Social Studies Words. These words include those
identified in Robert Marzano’s important work (Marzano, 2004), but his list contains many
compound words (e.g. nuclear reaction) which do not work well in the WordSift context,
since WordSift operates at the individual word level. So, with apologies, we chopped up
those compounds into individual words. We then also had several teachers with content
specialization go through the list to delete and add items, consulting their own glossaries
and wealth of teaching experience. In spite of these transformations, teachers using the
Marzano materials should be able to make use of WordSift to aid in their work».(http://
www.wordsift.com/wordlists)
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Figure 8. One of the synonyms related to the most common word in a WordSift-generated word
cloud featured through the interactive Visual Thesaurus

Learners can also get information on each lexical item featured in the word
cloud by simply clicking on the targeted element.

The service Word and Phrase - Academic (http://www.wordandphrase.
info/academic), provided by the COCA, Corpus of Contemporary Ameri-
can English (http://corpus.byu.edu/coca), which targets academic texts
in particular, is also used by the CLIL expert to promote instructors’ and
learners’ awareness of academic and content-specific language. Students
are encouraged to employ the user-friendly tool on their own in a self-
directed learning perspective. They can paste a text into the box provided
and retrieve data about the academic (AWL) and content-specific words
featured in the targeted text (Fig. 9). The AWL is divided into two ranges:
range one, featuring AWL list 0-500, and range two, featuring AWL list
501-3,000. The academic words featured in range one are more frequent in
academic English than those featured in range two. Through a drop-down
menu, users can further customize their search by selecting the subject-
specific content of the text to be analyzed. The results thereby retrieved
are colour-coded as the image below shows:
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Figure 9. Colour-coded academic and content-specific words retrieved with Word and Phrase -
Academic

The lists of words retrieved are also available for offline use (Fig. 10).

# TOKENS: word1, word2...
(CLICK TO SEE IN COCA)

-RANGE 1
(AWL LIST 0-500)
183 WORDS

7: methods

6: performance

4: approach, direct, enhance, knowledge, review, strategies, technology, use

3: analysis, approaches, based, both, may, method, potential, recognised, such, technologies

2: assocated, concerned, current, defined, developing, difficulty, disciplines, evaluate, evaluated, examine, form, including,
1: achieve, alternative, articles, aspects, basis, capacity, challenges, changes, comprehensive, constitute, contain, control,
growth, however, identifias, identifying, implications, included, journals, likely, limited, mean, means, measures, model, nee
relatively, relevant, requirement, requirements, result, results, similar, society, spedfic, term, therefore, thus, types, useful,

RANGE 2
(AWL LIST 501-3000)
60 WORDS

3: importantly, monitornng

2: accumulated, advances, biochemistry, detecting, enhancement, indirect, misuse, undermines

1: acceptable, accessible, according, and/or, apparent, applicable, cost-effective, counterparts, defensible, detect, endoger
monitor, monitored, more, potentially, preferable, productivity, profiling, progress, projection, realisation, received, relevanc

SCIENCE f TECHNOLOGY

33: gene

25: doping

4: transgene

3: scientists

2: proteomics, transgenic

1: dope, focusing, genes, genetic, high-throughput, organisms, vector, vectors

Figure 10. Wordlists available offline (Word and Phrase — Academic)

Students can acquire more information about single words featured in the
colour-coded text by clicking on the targeted vocabulary element, thereby
generating concordances of the query item (Fig. 11) - that is «list[s] of all
the occurrences in the corpus of the query item together with some sur-
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rounding context in the form of words to the left and the right» (Hoffman
et al. 2008, p. 264). Thus, collocations can be retrieved. As the instruc-
tions read:

you can click through the words in the text to see a detailed ‘word
sketch’ of any of the words -showing their definition, and detailed in-
formation for the word from COCA- collocates (which provide meaning
into the meaning and usage of the word), re-sortable concordance lines,
and the frequency of the word (overall, and by genre). (http://www.
wordandphrase.info/analyzeText.asp)
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Figure 11. Concordances retrieved (Word and Phrase — Academic)

Learners can also search for phrases featured in the texts, and «[i]n this
way, this resource is like a ‘collocational thesaurus’ to see what relat-
ed phrases are most likely in different styles of English» (http://www.
wordandphrase.info/analyzeText.asp).

With the Word and Phrase - Academic tool, learners can monitor and
manage their academic language development autonomously. Instructors
can use the tool to plan language objectives and activities.

To help learners carry out academic written tasks in English, learners are
introduced to Concord Writer (http://conc.lextutor.ca/concord_writer/
index.pl?lingo=English), free software using the Brown Corpus, which
enables users to generate concordances (Fig. 12). Students can pick the
search item by clicking on the targeted word while writing a text in the
box provided.
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Figure 12. Concord Writer

Learners are also introduced to Just the Word (http://www.just-the-word.
com). Students can access this free web-based tool, which uses a subset of
the British National Corpus, to search collocations without having to go
through concordances, thus simplifying the process. Bar graphs indicate
the degree of frequency of the collocations retrieved (Fig. 13), which can
be accessed by clicking on the collocations listed. In addition, by clicking
on the button provided, learners can visualize collocations through Wordle-
generated word clouds, which makes it easier for users to detect the most
commonly used collocations of the entry word queried.

th Help Home
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analyze pattam (22)
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anahyza the situation (13)
analyze structure (32)
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analyze the way (15)
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Figure 13. Collocations retrieved with Just the Word
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To foster students’ pushed output in class, the CLIL expert provides in-
structors with a handout featuring academic language sentence stems,
that is, phrases suitable to express the most common academic language
functions. For example, the ‘Social Studies Questioning Stem Guide’, de-
vised by John Seidlitz (cited in Short et al. 2011, pp. 13-14), is made avail-
able for this purpose. Professors are invited to give the handout to learners
before CLIL classes and explain to them how to use sentence stems ef-
fectively during class discussions. Learners’ output is therefore scaffolded
in keeping with the CLIL Framework requiring CLIL teachers «to scaffold
language learning during content classes» (Marsh et al. 2011, p. 19).

Academic language sentence stems are, however, not enough to com-
pletely scaffold language output and foster academic language proficiency
in CLIL settings. Therefore, structured academic-language activities to
be carried out autonomously by learners are provided online on the CLIL
website.

Overall, output language scaffolding in terms of academic and subject-
specific vocabulary as well as lexical bundles is consistently provided to
CLIL learners. The pivotal role played by output language scaffolding in
CLIL learning environments is highlighted by Meyer (2010, p. 15):

Scaffolding also supports language production (= pushed output) by pro-
viding phrases, subject-specific vocabulary and collocations needed to
complete assignments. It helps students to verbalize their thoughts ap-
propriate to the subject manner. In other words, scaffolding done right
will boost students’ cognitive academic language proficiency (CALP).

Students can get acquainted with the tools mentioned thus far on the
CLIL website.

1.4.3 Language through learning

Language through learning, which conceives learning «as conceptual
change and [...] key to building knowledge» (Harasim 2012, p. 90), is the
language learners need to voice newly elaborated ideas emerging on the
spot in a CLIL setting. In this perspective, language through learning
«is to do with capturing language as it is needed by individual learners
during their learning process -and this by definition cannot be predicted
in advance» (Coyle et al. 2010, p. 38). Besides instructors, English na-
tive-speaker experts may be made available in class to provide language
through learning on the spot; it is necessary to consistently promote the
use and review of language through learning in class. As Coyle et al. (2010,
p. 37) suggest, «this emerging language needs to be captured, recycled
and developed strategically by teachers and learners».
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1.5 Lexical priming

While devising corpus-informed activities, lexical priming is consistently
enhanced; it is the process through which readers or speakers can recog-
nize or produce a word faster if they have been previously exposed to a
semantically related lexical item or co-text:

priming refers to the phenomenon in which prior exposure to language
somehow influences subsequent language processing, which may occur
in the form of recognition or production. [...] [T]he initial language form
or aspects of its meaning, referred to as the prime, facilitates the rec-
ognition or production of a subsequent form or aspects of its meaning,
which is referred to as the response or target. (McDonough, Trofimovich
2008, pp. 1-2)

Lexical priming is based on the activation of semantic associations, which
«exist[...] when a word or word sequence is associated in the mind of a
language user with a semantic set or class, some members of which are
also collocates for that user» (Hoey 2005, p. 24). Semantic associations
are primed by specific language items or co-texts:

the notion of semantic priming is used to describe the way a ‘priming’
word may provoke a particular ‘target’ word. For example, a listener, pre-
viously given the word body, will recognize the word heart more quickly
than if they had previously been given an unrelated word such as trick;
in this sense, body primes the listener for heart. This has an obvious
connection with word association games. The word body sets up a word
association with heart, which the word trick does not. (Hoey 2005, p. 8)

The associational system underpinning the language acquisition process
informs lexical priming:

Word association research has illustrated the connections between lexi-
cal items in the mental lexicon. Research has also shown that lexical
items are not processed in isolation, but are affected by their surround-
ing context. (Schmitt 2010, p. 107)

Within this theoretical framework, priming is considered as the basic para-
digm of language: «priming is the driving force behind language use, lan-
guage structure and language change» (Hoey 2005, p. 12). In particular,
lexis is conceived as the structuring element of language: «The theory
reverses the roles of lexis and grammar, arguing that lexis is complexly
and systematically structured and the grammar is an outcome of this lexi-
cal structure» (Hoey 2005, p. 1).
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Lexical priming expects interactants’ minds to work like a concordancer
while processing incoming input or producing output:

The notion of priming [...] assumes that the mind has a mental concord-
ance of every word it has encountered, a concordance that has been
glossed for social, physical, discoursal, generic and interpersonal con-
text. (Hoey 2005, p. 11)

Cognitive processes in terms of language processing and production are
therefore envisioned as working on the basis of collocational processing:

We can only account for collocation if we assume that every word is
mentally primed for collocational use. As a word is acquired through
encounters with it in speech and writing, it becomes cumulatively loaded
with the contexts and co-texts in which it is encountered, and our knowl-
edge of it includes the fact that it co-occurs with certain other words in
certain kinds of context. (Hoey 2005, p. 8)

There are two kinds of priming; that is, productive and receptive priming:

Productive primings occur when a word or word sequence is repeat-
edly encountered in discourse and genres in which we are ourselves
expected (or aspire) to participate and when the speakers or writers
are those whom we like or wish to emulate. Receptive primings occur
when a word or word sequence is encountered in contexts in which
there is no probability, or even possibility, of our ever being an active
participant - party political broadcasting, interviews with film stars,
eighteenth-century novels - or where the speaker or writer is someone
we dislike or have no empathy with - drunken football supporters, rac-
ists, but also sometimes stern teachers and people of a different age
group. (Hoey 2005, pp. 11-12)

It is productive priming which needs to be fostered in CLIL.

Lexical priming seems to be highly effective in content-specific learning
environments since, as Hoey (2005, p. 10) suggests, «domain-specific prim-
ings [...] are the norm». Lexical priming needs to be implemented in CLIL
activities to promote content and foreign language processing as well as
effective acquisition. To this purpose, prior to reading a scientific text or
listening to a subject-specific lecture, students need to be provided with
key content-specific vocabulary items -working as primes- in order for
priming to occur effectively during the reading/listening process. There-
fore, it is of paramount importance in CLIL to design activities targeted
to introduce discipline-specific lexical items and collocations, previously
identified through keyword lists and concordance outputs, in order for
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lexical priming to occur while learners are engaged in discipline-specific
reading and listening comprehension. Priming also occurs in conversa-
tions: «Priming leads to a speaker unintentionally reproducing some aspect
of the language, and that aspect, thereby reproduced, in turn primes the
hearer» (Hoey 2005, p. 9). Thus, CLIL activities targeted to foster output
production also need to be created in order for priming to occur during
interactional exchanges.

While designing corpus-informed, content-specific activities, one has to
bear in mind that priming is a transitory system which is affected on an
on-going basis by speakers’ contact with new communicative contexts:

Priming need not be a permanent feature of the word or word sequence;
in principle, indeed, it never is. Every time we use a word, and every
time we encounter it anew, the experience either reinforces the priming
by confirming an existing association between the word and its co-texts,
or it weakens the priming, if the encounter introduces the word in an
unfamiliar context or co-text or if we have chosen in our own use of it
to override its current priming. It follows that the priming of a word or
word sequence is liable to shift in the course of an individual’s lifetime,
and if it does so, and to the extent that it does so, the word or word
sequence shifts slightly in meaning and/or function for that individual.
This may be referred to as a drift in the priming. (Hoey 2005, p. 9)

In CLIL settings, the transitory state of lexical priming can thus be consist-
ently affected through course-tailored activities.

In keeping with the theoretical principles presented so far, the data
retrieved through corpus investigation are used to create CLIL course-
tailored activities aimed to foster lexical priming. Furthermore, content
lecturers are sensitized to how lexical priming occurs in order for them to
plan lectures, namely their speech, and supporting materials such as Power
Point presentations, which are liable to foster lexical priming and thereby
scaffold CLIL students’ cognitive processes.

In CLIL, corpus-informed, content-specific activities, mainly associative
and category primings, are enhanced as they are cognitively more direct
and therefore more effective:

Associative priming is a form of semantic priming for prime and target
words that are close semantic associates of each other but are not mem-
bers of the same semantic category. For example, associatively related
pairs of words are sugar-sweet and grass-green.

Category priming is a form of semantic priming for prime and target
words that are members of the same semantic category. For example,
bird-robin and furniture-table are categorically related pairs of words.
Mediated priming, as opposed to direct semantic priming, refers to prim-

34 CLIL in higher education



CLIL in Higher Education and the Role of Corpora

ing between words that are not related directly. Examples of such words
are stripes-lion. The semantic relationship between these two words is
mediated by the word tiger. (McDonough, Trofimovich 2008, p. 62)

1.6 Formulaic language in academic prose

The role of formulaic language in reading/listening comprehension, output
production and acquisition processes is pivotal. As Schmitt (2010, p. 109)
suggests in terms of reading comprehension: «The Conklin and Schmitt
self-timed reading methodology showed that formulaic sequences were
read more quickly than non-formulaic sequences». With regard to output
production, research provides interesting data:

Erman and Warren calculated that 52-58% of the language they ana-
lyzed was formulaic, and Foster came up with a figure of 32% [...]. Biber
et al. found that around 30% of the words in their conversation corpus
consisted of lexical bundles, and about 21% of their academic prose
corpus. (Schmitt 2010, pp. 117-118)

Lexical bundles are likely to enhance both language intake and output
production:

The acquisition approach is related to what might be called the ‘psycho-
linguistic’ approach, where formulaic language is assumed to be holisti-
cally stored in the mind. There is evidence for this on the phonological
front: formulaic sequences are typically spoken more fluently, with a
coherent intonation contour, to the extent that this has been accepted as
one criterion of formulaicity (e.g. van Lancker, Canter, Terbeek; Peters).
(Schmitt 2010, p. 121)

Studies highlight the assets of lexical bundles in fostering oral output
production: «There is now considerable converging support for the notion
that formulaic language provides processing advantages over creatively
generated (i.e. non-formulaic) language» (Schmitt 2010, p. 137). The inter-
relationship between lexical bundles and foreign language acquisition is
at the cutting edge of today’s research in SLA:

The nature of formulaic language and its acquisition is likely to become
of ever-greater interest as the field turns to more pattern-based models
of language acquisition (e.g. pattern grammar - Hunston and Francis)
and construction grammar (Tomasello), which posit that the human facil-
ity for language learning is based on the ability to extract patterns from
input, rather than being under the guidance of innate principles and
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parameters which determine what aspects of grammar can and cannot
be acquired (Ellis). (Schmitt 2010, pp. 140-141)

Working on formulaic language,® and therefore promoting the process-
ing and acquisition of multi-word units, is especially important in CLIL
where the integration of language and content is essential: «In CLIL,
successful content learning is particularly dependent on language: en-
hanced language learning is dependent on content learning» (Marsh
et al. 2011, p. 18). Working on phraseology, with a special focus on con-
tent-specific and academic vocabulary, is pivotal in a CLIL learning
environment: «There is a widespread feeling that formulaic language
is especially problematic for L2 learners, and its lack/misuse is a major
reason why L2 output can feel unnatural and non native-like» (Schmitt
2010, p. 142).

In this context, it is worth mentioning that there are different kinds of
formulaic language. On the one hand, there are n-grams featuring con-
tiguous lexical items - «‘N-grams’ [...], e.g. a lot of, one of the, you know,
and I don’t think, are contiguous words that constitute a phrase, or a pat-
tern of use» (Cheng 2009, p. 161) - which are likely to be genre-specific.
On the other hand, there are non-contiguous multi-word units defined
as skipgrams or phrase-frames exemplifying the ‘open slot’ variety:
«Skipgrams, or ‘phrase-frames’, (Fletcher) such as the past three years,
the past few years uncover patterns of phraseology with non-contiguous
sequences, but not those with positional variation» (Cheng 2009, p. 161).

Research has tried to shed new light on non-contiguous word units
featuring positional variation in the last few years. To this purpose, Con-
cGram, a software tool, has been specially created. As Greaves (20009,
p. 8) suggests with regard to keyness and phraseology: «Given that
phraseology is all pervasive in language, ConcGram can be used to ex-
tend the notion of keyness beyond keywords to include the full range of
phraseology». ConcGram can be used to detect non-contiguous multi-
word units, concgrams, which are interrelated with constituency and
positional variation:

ConcGram [...] on top of its capability to handle both constituency vari-
ation (i.e. AB, A*B) and positional variation (i.e. AB, BA), conducts fully
automated searches [to find] word-combinations comprising [of] up to
five words. The products of the searches are termed ‘concgrams’. A
concgram is all of the permutations of constituency variation and posi-
tional variation generated by the co-occurrence of two or more words.
(Cheng 2009, p. 162)

5 For an analysis of lexical bundles in academic spoken English see Carloni (2013b).
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Concgrams are additionally useful to determine the aboutness of a text:

According to Philips (1989), aboutness is a product of global pattern-
ings of a text. [...] The identification of the phraseological profile of a
text is linked to what Philips refers to as the aboutness of a text. The
phraseological profile is all of the word associations in a text or corpus,
and the aboutness of the text or corpus can be determined from the
word associations that are specific to that particular text or corpus.
Word associations which are specific to a text or corpus are termed
‘aboutgrams’. (Greaves 2009, p. 8)

Aboutgrams are therefore the result of the patterning of all text-specific
word associations retrieved through the phraseological profiling of the
targeted text or corpus.

Discipline-specific aboutgrams seem to be particularly useful to pro-
mote lexical priming and enhance language awareness in CLIL content-
specific materials. As Cheng (2009, p. 173) suggests, aboutgrams can
be used to help learners identify the aboutness of the content-specific
materials they have to study: «[ConcGrams have] implications for ESP
teaching, learning and research in raising language awareness and in-
creasing knowledge about the aboutness associated with the topics in the
discipline- and professional-specific discourses».

ConcGrams are retrieved by the methodology expert to help instructors
devise corpus-informed teaching materials.

1.7 Academic Formulas List

Corpus-based genre-specific studies have recently dealt quite exten-
sively with academic language. Coxhead’s (2000) AWL (Academic Word
List) is the product of this research supporting the common-core hy-
pothesis:

Corpus-based research on different academic genres has also reig-
nited the debate on the ‘common-core hypothesis’ (Bloor). Propo-
nents of this approach maintain that there exists a common set of
linguistic structures and vocabulary that will be found across a range
of academic texts, regardless of discipline and genre. Coxhead’s
(2000) corpus-based research of vocabulary items in a 3.5-million-
word corpus composed of written academic texts drawn from the
disciplines of arts, commerce, law and sciences, seems to support
the hypothesis with its extraction of common core vocabulary items
forming an academic word list (AWL). (Flowerdew 2012, p. 192)
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In this light, a list of multi-word units more frequently occurring in aca-
demic language was devised by Simpson-Vlach and Ellis (2010). Within a
pedagogical framework, this newly devised list carried Coxhead’s (2000)
analysis of academic language a step further:

Simpson-Vlach and Ellis [...] have taken Coxhead’s idea from word
to phrase level and devised an Academic Formulas List (AFL) which
consists of word combinations that occur significantly more often in
academic than in non-academic speech and writing. Both studies (AWL
and AFL) take [an] indirect approach to using specialized corpora in
language teaching and contribute to improving the teaching of Eng-
lish for academic purposes through informing syllabus design. (Romer
2010, p. 27)

Simpson-Vlach and Ellis’s (2010, p. 487) AFL (Academic Formulas List)
is divided into various subcategories:

The AFL includes formulaic sequences identified as (i) frequent recur-
rent patterns in corpora of written and spoken language, which (ii)
occur significantly more often in academic than in non-academic dis-
course, and (iii) inhabit a wide range of academic genres. It separately
lists formulas that are common in academic spoken and academic writ-
ten language, as well as those that are special to academic written
language alone and academic spoken language alone. The AFL further
prioritizes these formulas using an empirically derived measure of util-
ity that is educationally and psychologically valid and operationalizable
with corpus linguistic metrics. The formulas are classified according
to their predominant pragmatic function for descriptive analysis and
in order to marshal the AFL for inclusion in English for Academic Pur-
poses instruction.

The Academic Formulas List is used by the methodology expert to help
instructors with CLIL materials design.

1.8 Inputin CLIL instruction

In CLIL learning environments, learners are provided with comprehensi-
ble input that needs to be slightly above learners’ competence as Krash-
en’s Input Hypothesis suggests (cited in Richards, Rodgers 2001, p. 182):

people acquire language best by understanding input that is slightly
beyond their current level of competence:
An acquirer can ‘move’ from a stage I (where I is the acquirer’s level
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of competence) to a stage I + 1 (where I + 1 is the stage immediately
following I along some natural order) by understanding language con-
taining I + 1. (Krashen and Terrell).

Clues based on the situation and the context, extralinguistic information,
and knowledge of the world make comprehension possible.

Providing learners with comprehensible input is necessary to start foster-
ing intake,® as Krashen holds (cited in Larsen-Freeman, Long 1991, p. 140):

Comprehension is necessary, Krashen believes, in order for the input to
become intake, i.e. data taken in or assimilated by the learner and used
by the learner to promote IL [Interlanguage] development. The ability to
understand items not yet in the IL. grammar derives, Krashen maintains,
from the speech adjustments made [or any kind of scaffolding provided]
to learners, plus the learners’ use of shared knowledge and (linguistic
and extralinguistic) context.

However, for intake to occur, learners also need to produce pushed output
as advocated by Swain’s Output Hypothesis (cited in Meyer 2010, p. 19):

Research into the complex relationship between language and think-
ing and its effect on language learning/acquisition has led Swain to
formulate the idea of ‘languaging’ which she defines as «the process
of making meaning and shaping knowledge and experience through
language» (Swain). Languaging completes our thoughts/cognition/ideas
and transforms them into artifacts that allow for further contemplation,
which, in turn, transforms thought. While speaking (or writing), a new
or deeper understanding may be achieved (O’Connell).

The social constructivist interactionist framework relies on the interrela-
tionship between the outer socio-linguistic context, where language learn-
ing occurs, and learners’ inner individual differences. In this acquisitional
perspective, oral interaction and negotiation of meaning are instrumental in
fostering content learning and foreign language development. Notably, in an
interactionist perspective, the comprehensibility of input is fostered through
negotiation of meaning, which provides learners with «opportunities [...]
to use the second language to mediate content learning during academic
tasks» (Lyster 2007, p. 134). Negotiation of meaning and therefore modi-
fied input are likely to promote content and foreign language acquisition:

6 «Intake is that part of the input that learners notice and therefore take into temporary
memory. Intake may subsequently be accommodated in the learner’s interlanguage system
(i.e. become part of long-term memory). However, not all intakes are accommodated» (Ellis
1999, p. 708).
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negotiation for meaning, and especially negotiation work that triggers
interactional adjustments by the NS or the more competent interlocu-
tor, facilitates acquisition because it connects input, internal learner
capacities, particularly selective attention, and output in productive

ways. (Long 1996, pp. 451-452)

Negotiation of meaning in the target language is thus pivotal to promote
intake in a CLIL learning environment: «The principle that informs these
theories is that verbal interaction is of crucial importance for language
learning as it helps to make the ‘facts’ of the L2 salient to the learner»
(Ellis 1999, p. 244). Learners’ consistent interaction with the input through
negotiation of meaning therefore needs to be implemented. As Kost (2008,

PP. 154-155) claims:

During the negotiation process, learners receive input, attend to feed-
back, and produce output [...] (Pellettieri). By modifying language in-
teractions and increasing input comprehensibility, they negotiate for
both meaning and form. These features are argued to be facilitative for
language acquisition within the interactionist framework (Long; Gass).

Lightbown and Spada (1997, pp. 29-30) summarize the tenets of interac-
tionism as follows:

Interactionists claim that a crucial element in the language acquisition
process is the modified input that learners are exposed to [...]. Pro-
ponents of the interactionist view, such as Michael Long, agree with
Krashen that comprehensible input is necessary for language acquisi-
tion. However, they are more concerned with the question of how input
is made comprehensible. They see interactional modifications which
take place in conversations between speakers and non-native speakers
as the necessary mechanism for this to take place (Long).

For Long and others, modified interaction must be necessary for lan-
guage acquisition. This relationship has been summarized as follows:
1. Interactional modification makes input comprehensible;

2. comprehensible input promotes acquisition.

Therefore,

3. interactional modification promotes acquisition.

To make content-specific input comprehensible in a CLIL classroom, vari-
ous instructional strategies need to be applied. To this purpose, the guide-
lines, devised by Coonan (2008, p. 18) to tackle the main issues taken into
account while creating CLIL materials, have been adopted to carry out
the consultation services; they are «a synthesis based on Ellis, [which]
places features of input (code used, code complexity, cognitive complexity),
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‘working’ conditions (interaction, dialogue), cognitive processes called
into play, and outcomes (code used, dimension and mode) on a continuum
from easier to more difficult».

To conclude, for effective content and foreign language learning to take
place in CLIL settings, comprehensible input, intake, output, and negotiation
of meaning need to be consistently enhanced and carefully orchestrated.

1.8.1 Preparation process

The authentic content-specific input that learners deal with in CLIL learn-
ing is an added value, even if, however, students need scaffolding to pro-
cess and interact with it effectively. Thus, in order for learners to cope
successfully with CLIL classes, instructors need to draft every step care-
fully, starting with the preparation process, scheduled to be carried out
autonomously by students before class instruction.

Learners’ prior knowledge construction, which plays a pivotal role in
learning processes in general and in CLIL learning environments in par-
ticular, needs to be consistently enhanced through various strategies. No-
ticeably, to effectively process incoming input, learners need to be able «to
build on prior language and content knowledge, skills, attitudes and experi-
ences» (Marsh et al. 2011, p. 22). In this light, the self-directed preparation
phase scheduled to take place prior to class is targeted to help the students
involved in the project to build content-specific background knowledge au-
tonomously. The resources and activities provided to learners before class
aim to promote students’ overall comprehension of the main discipline-
specific topics scheduled to be introduced and discussed in class. Within
a metacognitive framework, the content prerequisite knowledge needed
is made explicit to learners.

Students’ acquisition of new content knowledge structures prior to CLIL
classes also aims to reduce learners’ cognitive load during face-to-face
instruction. As Kalyuga (2011, p. 205) suggests, «if task-relevant knowl-
edge structures are not available in long-term memory, learners may need
to simultaneously process many new elements of information in working
memory resulting in a cognitive overload». The preparation process is
thus also targeted to decrease the amount of information learners’ work-
ing memory is required to process while attending to new content-specific
input taught through a foreign language in class.

During the self-directed preparation phase, learners can construct
knowledge base in an online, non threatening learning environment
customized for each course by the CLIL expert: «Appropriate external
guidance may be required to assist [...] [CLIL] learners in acquiring new
knowledge structures in a cognitively efficient and non stressful man-
ner» (Kalyuga 2011, p. 205). If the preparation phase is effectively accom-
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plished, during lectures, students will experience only intrinsic cogni-
tive load, that is, the «essential, necessary, productive, and useful load
required for achieving specific learning goals» (Kalyuga 2011, p. 206). As
Kalyuga (2011, p. 206) holds:

Intrinsic cognitive load is caused by specific cognitive activities result-
ing in new or modified knowledge structures in long-term memory.
Such activities involve concurrent processing of interacting elements
of information in working memory and integrating them with available
knowledge structures in accordance with specific learning goals. Intrin-
sic load is associated with internal complexity of the learning task and,
therefore, is always relative to the level of learner expertise since what
is complex for novices may be simple for experts. In order to achieve
meaningful learning outcomes, it is necessary to accommodate this load
without exceeding available working memory resources.

Prior to CLIL lessons, instructors are invited to provide learners with the
Power Point slides that will be used in class during lectures: key content-
specific concepts and their definitions, key content-specific glossaries,
word clouds featuring keyword lists, reading assignments for each class,
graphic organizers targeted to scaffold the comprehension of daily as-
signed reading materials, graphic organizers geared to detect, understand,
and analyze key content-specific vocabulary items featured in the reading
materials, preparatory podcasts providing a brief overview of the main
concepts that will be introduced in class and/or research questions stu-
dents are expected to answer during class instruction, academic language
sentence stems, and ‘Recommendations for students’, that is, advice for
students aimed at helping them to cope with cognitively challenging CLIL
classes. The students’ tips have been devised on the grounds of the results
which emerged from a CLIL university-based research project (Bartik et
al. 2009) carried out at the Faculty of Engineering in Brussels.

The resources created for the preparation phase are uploaded on the
CLIL website and on the instructor’s homepage. In particular, instructors
are invited to create activities focusing on key content-specific vocabu-
lary items using Word Dynamo (http://dynamo.dictionary.com), a free
web-based, user-friendly tool. With Word Dynamo, professors can create
matching activities and flash cards providing key vocabulary items and
their definitions both in the written and audio mode. Students can do the
activities online or they can print them out.

Iflearners feel overwhelmed by the length of the assigned English read-
ing articles, they can use Text Compactor (http://textcompactor.com/
about), a free online tool especially suitable for expository texts, to sum-
marize the articles:
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After text is placed on the page, the web app calculates the frequency of
each word in the passage. Then, a score is calculated for each sentence
based on the frequency count associated with the words it contains. The
most important sentence is deemed to be the sentence with the highest
frequency count. (http://textcompactor.com/about)

Through a slider, users can decide the percentage of the text they want
to be kept in the summary. When students are happy with the summa-
ry, they can listen to the text through vozMe (http://vozme.com/index.
php?lang=en), free text-to-speech software. With Text Compactor, learners
can come into contact with content materials in a less threatening way;
after accessing the text globally, students can tackle the full English arti-
cles more easily.

By means of the scaffolding implemented through the CLIL website, the
use of metacognitive strategies is enhanced. As a result, students can take
responsibility for effectively managing their learning process prior to class.
Learners can select the resources and activities suitable to accomplish this
goal; personalized learning is enhanced. In this metacognitive framework,
the preparation phase also works as an awareness-raising strategy. Stu-
dents are given the opportunity to realize that «more knowledgeable learn-
ers use their available knowledge structures for managing cognitive load »
(Kalyuga 2011, p. 205). Students can thus start being active learners and
prepare to engage effectively in face-to-face CLIL classroom instruction.

1.8.2 Face-to-face CLIL classroom instruction

In face-to-face CLIL lessons, instructors and students consistently use the
target language throughout the whole class period, and this can be quite
challenging for students. Thus, to help students on the first day of CLIL
lessons, an English language expert can be invited to the class to present
the methodological and language support available to students at the CLIL
Learning Center.

Teachers are provided with guidelines to effectively manage face-to-face
CLIL instruction. At the beginning of each class, instructors can briefly
summarize, either in Italian or in the target language, the main issues in-
troduced in the previous lesson. This strategy aims to help students, who
may have missed some information, to catch up. This will help students not
to panic if they do not understand everything in class, since they know the
main ideas will be outlined again.

Instructors then present the learning objectives of the lesson orally and
in the written mode to the class through a Power Point presentation. Stu-
dents’ awareness of daily outcomes is thus promoted. The interrelationship
between metacognition and motivation plays a key role in CLIL learning.
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This connection is especially important when dealing with less competent
students. As Graesser and D’Mello (2011, p. 17) suggest, «Learners [...]
persist on content that is relevant to their goals even when their prior
knowledge about the material is modest (McCrudden, Schraw)». CLIL
learning environments benefit from metacognition:

When motivated by consciously chosen goals, learners experience a sense
of control and meaningfulness of their experience. Learning goals rep-
resent an important part of a learner prior knowledge that performs an
important guiding role in cognitive processing. Balancing external guid-
ance with learner internal goal structures is important for creating posi-
tive affective states and higher levels of motivation. (Kalyuga 2011, p. 212)

The introduction of daily learning objectives is pivotal to foster learners’
self-evaluation at the end of each class. Students are then enabled to evalu-
ate to what degree they accomplished the learning outcomes stated at
the beginning of the lesson. Self-evaluation is likely to enhance students’
self-efficacy, and as Barnhardt suggests (1997, p. 26):

Self-efficacy forms the basis for self-esteem and learning motivation.
Self-efficacious learners feel confident about solving a problem because
they have developed an approach to problem solving that has worked
in the past. They attribute their success mainly to their own efforts and
strategies, believe that their own abilities will improve as they learn
more, and recognize that errors are part of learning.

Self-efficacy is also instrumental in fostering active learning in a CLIL
setting:

Social-cognitive theory places special emphasis on the role of personal
motivation. When a learner experiences success at a valued task, he or
she develops a sense of self-efficacy - a belief that one has the capability
to succeed at that kind of task. Self-efficacy can, in turn, affect whether
the student is willing to try a task, as well as the students’ persistence
at the task, thoughts during the task, and eventual performance [...].
Using appropriate strategies can help build self-efficacy by creating suc-
cess experiences and by giving students the tools for future successes.
Social-affective strategies, such as self-talk, can also help students work
through tasks by providing direct self-motivation. In our own research,
we found that foreign language students with high self-efficacy also re-
port using more learning strategies than do foreign language students
with low self-efficacy. (Chamot et al. 1999, p. 159)
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1.8.3 Motivation

The motivation phase aims at building learners’ background knowledge in
class. Firstly, instructors activate learners’ prior knowledge. Brainstorm-
ing and graphic organizers can be used to recall information and make it
visually accessible to the entire class. Eliciting students’ past learning and
experience is pivotal to fostering comprehension of new information. In
effective comprehension tasks, students draw extensively on pre-existing
knowledge and beliefs linking new input to their background knowledge
and experiences. Therefore, instructors need to apply instructional strate-
gies «for fostering in students the habit of linking new learning with their
personal experience (e.g. language, content subjects, personal experience
and the out-of-school world)» (Marsh et al. 2011, p. 19).

After activating students’ available knowledge base, instructors need to
introduce key content-specific vocabulary items and concepts through vari-
ous activities. Promoting learners’ hypothesis-making skills before delivering
lectures is also of paramount importance. On the grounds of the discipline-
specific words, concepts, and images provided to students thus far, instruc-
tors can invite learners to anticipate information and make predictions about
the content of the lecture they are about to listen to. These strategies are
geared to activate top-down processing that is instrumental in:

[alchieving interpretation and production of language meaning through
prior knowledge of content, context and culture. This process may al-
low learners to guess the meanings of words they have not met before,
and to make some sense out of larger chunks of written and oral texts.
(Saville-Troike 2006, p. 195)

On the other hand, bottom-up processing enables learners to «[a]chiev[e]
interpretation and production of language meaning through prior knowl-
edge of the language system and of physical (graphic and auditory) cues»
(Saville-Troike 2006, p. 186). Successful learning requires effective inter-
action between top-down and bottom-up processing.

1.8.4 Presentation

In the presentation phase, instructors deliver their lectures. The authentic-
ity of the input is a key component of CLIL; however, as previously men-
tioned, it is also a challenge for students. Therefore, the subject-specific
content provided by instructors at this stage needs to be adapted and made
more comprehensible to learners, while also preventing them from expe-
riencing cognitive overload. To this purpose, instructors need to provide
students with while-listening activities.

CLIL in higher education 45



CLIL in Higher Education and the Role of Corpora

To scaffold students’ listening comprehension processes, professors
need to lecture for about 20/25 minutes at the most during a 60-minute
lesson, control their speech rate, use Power Point presentations providing
learners with multimodal input catering for diverse needs and cognitive
styles, and give students while-listening tasks, such as completing dia-
grams, filling in blank spaces in the slides provided before class, taking
notes using customized graphic organizers, answering multiple-choice
questions, etc.

The CLIL expert is available to support instructors in devising Power
Point presentations suitable to students’ language proficiencies. Input
enhancement, targeted to make input salient, is implemented in Power
Point instructional material design with boldfacing, colour coding, and key
content-specific vocabulary labeling. Input enhancement aims to foster
noticing:

Sharwood Smith has coined the term ‘input enhancement’ to discuss
focus on form. In his framework, input enhancement is any external at-
tempt (by instructors or materials) to make features of the input more
salient to learners and could come in any forms. [...] Positive enhance-
ment could be as simple as colour coding or boldfacing forms in reading
texts. (VanPatten 1996, p. 84)

Images, videos, and flash animations can be incorporated into lectures.
However, while selecting multimedia materials, instructors need to bear
in mind the cognitive load each kind of material entails for learners with
different language proficiencies:

Animated visualizations that represent movements and processes are
commonly believed to be appropriate for presenting dynamic informa-
tion. However, no convincing evidence has been obtained indicating
higher learning effects of animations as compared to static diagrams
(Hegarty, Kriz, Cate; Park, Hopkins; Tversky, Morrison, Betrancourt).
According to cognitive load theory, continuous animations could be too
cognitively demanding for novice learners because of high levels of tran-
sitivity. These learners could benefit more from studying a set of static
diagrams. On the other hand, knowledge structures of more experienced
learners may help them in handling the transitivity of animations, as
they may have sufficient working memory resources for constructing
and running dynamic mental representations. Static graphics could be
less beneficial for these learners because their knowledge structures
would need to be integrated and reconciled with redundant (for them)
details displayed in graphics, thus unnecessarily consuming additional
cognitive resources. (Kalyuga 2011, p. 209)
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The CLIL expert is also available to help instructors create while-listening/
viewing activities geared towards promoting input comprehension. Scaf-
folding students’ comprehension processes with structured, cognitively
and linguistically appropriate while-listening or while-viewing activities
is pivotal in CLIL settings: «Scaffolding [...] reduces the cognitive and
linguistic load of the content/input (= input-scaffolding) which means that
scaffolding helps students understand the content and language of any
given material» (Meyer 2010, p. 15).

To be effective, while-listening/viewing activities need to foster intrinsic
cognitive load while preventing learners from experiencing extraneous cog-
nitive load, the latter being one of the most likely drawbacks of CLIL classes:

Working memory resources that are actually devoted to dealing with
intrinsic cognitive load and lead to learning are germane resources in
contrast to extraneous working memory resources that are devoted to
dealing with extraneous cognitive load (Sweller). This separate dimen-
sion of actually allocated working memory resources stresses the role
of germane resources in learner engagement in processing relevant
aspects of a task and importance of instructional methods that moti-
vate and engage students in learning-effective cognitive activities. More
engaged and motivated learners invest more of their working memory
resources into dealing with intrinsic load thus leading to better learning
(Schnotz). (Kalyuga 2011, p. 206)

While-listening/viewing activities are especially important for lower lan-
guage proficiency learners, who may otherwise feel overwhelmed:

applying to novice learners [...] insufficient external instructional guid-
ance may not compensate for [the] limited knowledge of these learners,
thus forcing them into applying search-based processes resulting in
extraneous cognitive load. (Kalyuga 2011, p. 207)

Instructors can also use online tools to devise real-time while-listening/
viewing targeted to enhance and monitor students’ comprehension of the
domain-specific content delivered in lectures. Free tools, such as Men-
timeter (http://mentimeter.com), can be used to provide learners with
while-listening multiple-choice/true-false questions in real time. Mentim-
eter allows instructors to create and post customized questions students
can answer using any device connected to the Internet. To enter the virtual
room to answer the questions, learners need to connect to the URL address
provided by the instructor; professors can also embed the questions in
the CLIL website, which makes answering faster. Professors can visualize
students’ results immediately on their computer screen; to promote meta-
cognitive awareness, learners can be shown the results. Online real-time
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monitoring enables teachers to realize, for example, what concepts have
not been fully understood by students during lectures and therefore review
them right away. Learners can then be asked to answer the same question
twice to check whether the instructional practice deployed to explain the
concept again was effective enough.

Furthermore, during lectures, learners can be invited to use Twitter
(http://www.twitter.com), a free real-time micro-blogging tool, to tweet,
in the target language, their questions and doubts about the subject-spe-
cific content being delivered. A fter lecturing, instructors can check their
students’ tweets and answer the questions tweeted. To display the tweets,
instructors can use Tweetchat (http://tweetchat.com), which allows users
to pause and refresh the tweeting stream as well as setting the refreshing
speed; this tool is useful especially if one needs to focus on certain issues.
TweetShow (http://tweet-show.com/index.html), a web application that
allows users to display tweets retrieved through hashtags in full-screen,
can also be used. However, the stream cannot be paused. To use Twitter
effectively in class, learners need to be told in advance how and why to
use this tool. At the beginning of each lesson, on a Power Point slide, in-
structors can display their Twitter username and the daily class hashtag
instrumental to identify the targeted Twitter stream. Thus, the backchan-
nel use of Twitter in class can be fostered, and through real-time feedback,
instructors can further monitor students’ comprehension. Perry (cited in
Conole, Alevizou 2010, p. 34) identifies the following as an asset of the
synchronous use of Twitter in class:

Using backchannels to generate instant feedback within lectures is an-
other factor for potential success. This is consistent with Yardi who
notes that:

Online backchannel chat rooms offer the potential to transform class-
room learning in unexpected and powerful ways. However, the specific
ways in which they can influence teaching pedagogy and learning op-
portunities are less well understood. Activities in a backchannel may
include the dissemination of ideas, knowledge building, asking and an-
swering questions, engaging in critical discourse, and sharing informa-
tion and resources.

Moreover, after lecturing, instructors are encouraged to invite students
to ask questions about issues in the foreign language they did not under-
stand or found interesting. Interacting in the foreign language can be
face threatening for learners, especially at the beginning, and for lower-
proficiency students in particular. Instructors can therefore encourage stu-
dents to ask questions in the target language using TodaysMeet (http://
todaysmeet.com), a free online live stream backchannel tool learners can
use to express ideas in a written mode.
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To sum up, the practices and strategies presented thus far enable instruc-
tors to help learners process and understand novel disciplinary information
delivered in a foreign language while effectively managing intrinsic and ex-
traneous cognitive load, which is of paramount importance in CLIL classes:

Together, the added intrinsic and extraneous cognitive load determines
the total cognitive load imposed on the learner by the learning task. This
load determines working memory resources required for processing all
the involved elements of information and achieving learning goals by a
fully engaged learner. (Kalyuga 2011, p. 207)

1.8.5 Application

To enhance content knowledge, after answering students’ questions about
the lecture delivered, instructors are encouraged to provide learners with
collaborative tasks’ triggering output, negotiation of meaning, and cognitive
engagement liable to activate learners’ higher-order thinking skills neces-
sary for students to experience deep learning. As Coyle et al. (2010, p. 39)
suggest, deep learning:

involves the critical analysis of new ideas, connecting them to already-
known concepts, and leads to understanding and long-term retention of
those concepts so that they can be used for problem solving in unfamiliar
contexts.

This practice is in keeping with the European Framework for CLIL Teacher
Education that requires « CLIL teachers [...] to apply strategies for fostering
critical thinking by students about content and language » (Marsh et al. 2011,
p- 19). To enhance intake in CLIL settings, students need to be intellectually
challenged with activities heightening reasoning skills, hypothesis-making,
inquiring, evaluating, problem solving, and creative thinking. As Coyle et
al. (2010, p. 54) hold about cognition:

For CLIL to be effective, it must challenge learners to create new knowl-
edge and develop new skills through reflection and engagement in higher-
order as well as lower-order thinking. CLIL is not about the transfer of
knowledge from an expert to a novice. CLIL is about allowing individuals
to construct their own understandings and be challenged -whatever their
age and ability.

7 For an analysis of tasks see Carloni (2014).
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In CLIL teaching, practitioners need «to adopt an inquiry-based approach»
(Coyle et al. 2010, p. 44) implemented mainly through tasks. As Lyster
(2007, pp. 73-74) suggests, in tasks:

(a) meaning is primary, (b) there is a goal to work towards or a com-
munication problem to solve, (c) there is a relationship with real-world
activities, and (d) assessment is in terms of outcomes (e.g. Ellis; Skehan;
Nunan).

Problem solving and other kinds of tasks -carried out through various
classroom setups, such as pair and group work- can thus be used to fos-
ter content and language acquisition through meaning-focused learning:

learners are occupied with understanding, extending (e.g. through rea-
soning), or conveying meaning, and cope with language forms as de-
manded by that process. Attention to language forms is thus not inten-
tional but incidental to perceiving, expressing, and organizing meaning.
(Prabhu 1987, p. 27)

CLIL context-reduced tasks, operationalized at CALP level, need to be
carefully drafted in order for them to be «linguistically accessible whilst
being cognitively demanding» (Coyle et al. 2010, p. 67).

Tasks can promote either divergent or convergent thinking, respectively
allowing learners to come up with different solutions or requiring them to
find the only solution available. Tasks can also entail both divergent and
convergent thinking as long as they are correctly sequenced:

Divergent thinking refers to a process that generates many questions,
ideas, responses or solutions. It is associated with brainstorming and
creative thought, that is generating questions and drawing on ideas from
different perspectives and many sources (including personal observa-
tions and experiences). While divergent thinking involves generating
many ideas, the process associated with identifying the best ideas and
discarding the weak ones is called convergent thinking. Convergent
thinking refers to narrowing down the options based on existing infor-
mation and analysis, and selecting the best. (Harasim 2012, p. 92)

In brief, content and language intake is concurrently fostered through
tasks.

As a follow up in a plenary session, instructors and students can coopera-
tively carry out a review of the key content concepts dealt with in class. To
heighten the effectiveness of the activity, scaffolding can be provided with
graphic organizers. Key concepts and their interplay can thus be promoted
as well as assessed. Instructors can use Popplet (www.popplet.com), a free
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web-based tool, to create Web 2.0 visual representations of the concepts
analyzed. Popplets -which users can resize, move around on the canvas,
connect, and organize as they prefer- can feature text, which simply needs
to be typed in, and notes, added with a drawing tool. Files and images saved
on the computer can also be uploaded. Contents from Flickr, YouTube, and
Google maps can be imported. To make Popplet an effective teaching and
learning tool, users can move the whole popplet board to make its elements
more easily visible and focused on, and arrange popplets in different ways,
such as in columns, rows, vertically, or horizontally. At the end of class,
instructors can upload the mind maps generated on the CLIL website to
share them with students. Popplets can be exported as PDF or JPEG files
and printed. Instructors can also let students further collaborate in popplet
creation after class to «engage people through communication, co-produc-
tion, and sharing» (McLoughlin, Lee 2008, p. 12). Learners can add ideas
to each popplet through the comment function to become knowledge build-
ers. Co-construction of knowledge can thus be promoted as the result of the
aggregation of student-generated knowledge; learners are thereby given
the opportunity to act proactively within an agency framework. Through
Popplet, written pushed output can be promoted within a shared editable
networked space where «people meet, as nodes on networks, while com-
municating with others» (Kop, Carroll 2011, p. 4). As McLoughlin and Lee
(2008, p. 17) suggest:

These creations, while enabling personal expression and publication,
also allow for social constructivist forms of participation by allowing
comments and annotations by others, and, furthermore, by contribut-
ing to extant communities of interest by sharing resources. Therefore,
not only is this element of Pedagogy 2.0 reflective of the «participation
model of learning» (Sfard), as opposed to the ‘acquisition’ model, but
it also adds a further dimension to participative learning by increasing
the level of socialization and collaboration with experts, community, and
peer groups, and by fostering connections that are often global in reach.

Instructors can turn Popplet mind maps into presentations: to set the
desired presentation sequence, they simply need to click on popplets. In-
structors can use the co-constructed mind maps to brainstorm ideas at the
beginning of the following lesson. Furthermore, the popplets generated at
the end of each instructional session can be linked together. Learners can
thus access the collaboratively constructed mind map of an entire CLIL
module and use it to review for exams.

At the end of the lesson, instructors are encouraged to provide students
with brief self-evaluation questionnaires focusing on the daily content
objectives. Questionnaires can be administered either in a paper-based
format or online through web-based tools, such as Mentimeter.
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To sum up, learning units designed with the methodological support of
the expert aim to be in keeping with CLIL core features as envisaged and
endorsed by Marsh et al. (2011, p. 33):

- Multiple focus

- Safe and enriching learning environments

- Authenticity

- Active learning

- Scaffolding

- Cooperation.

1.9 Classroom observation

Instructors can ask for classroom observation, which, after an initial con-
sultation with the professors, the CLIL expert carries out using a custom-
ized grid. A follow-up meeting with the instructors is then scheduled to
discuss the findings and provide suggestions to improve CLIL practices,
if necessary.

Classroom observation is also carried out by English native speakers,
who mainly focus on instructors’ classroom management language. Lan-
guage specialists also observe how students use the foreign language and
are available to provide them with language tips.

Form-focused instruction is necessary in CLIL teaching, as it:

refers to «any pedagogical effort which is used to draw the learners’
attention to language form either implicitly or explicitly. This can include
the direct teaching of language (e.g. through grammatical rules) and/or
reactions to learners’ errors (e.g. corrective feedback) » (Lyster 2007, p.
43). [...] Form-focused instruction has been portrayed as either ‘proac-
tive’ or ‘reactive’. (Lyster 2007, pp. 44-45)

During face-to-face CLIL lessons, professors are unlikely to provide learn-
ers with reactive form-focused instruction, that is, with «corrective feed-
back as well as other attempts to draw learners’ attention to language
features in relatively unplanned and spontaneous ways [...] during teacher-
student interaction» (Lyster 2007, p. 47). Therefore, during classroom
observation, language specialists are available to provide learners with
corrective feedback through Twitter, where the experts can tweet their cor-
rective feedback. The hashtag for each lesson is communicated to students
at the beginning of class. TodaysMeet can also be used for this purpose.
This practice is likely to further improve students’ acquisition of subject-
specific lexical items. Studies carried out by Lapkin, Swain, and Lyster
(cited in Lyster 2007, p. 47) showed how «a reactive approach is ideal
for pushing students in their lexical choices». Moreover, reactive-focused
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approaches, targeted to lead students to notice their mistakes to correct
them through self-repair, are necessary to promote learners’ output in
terms of accuracy:

Swain’s Output Hypothesis purports that learners have to be pushed to
make their output more precise, coherent, and appropriate. One prereq-
uisite for this push is that the learners notice the gap between their own
output and the target language in terms of structures and pragmatics.
(Kost 2008, p. 168)

During classroom observation, learners can also use Twitter or TodaysMeet
to ask language specialists for language tips.
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2 Corpus-informed teaching materials

Summary 2.1. Corpus-informed teaching materials: an example. — 2.2. Readability. — 2.3. Vo-
cabulary coverage in content-specific texts. — 2.4. Specialized corpora and the investigation of
content-specific texts. — 2.5. Content-specific vocabulary distribution. — 2.6. Online corpus-in-
formed activities. — 2.7. Lexical priming: technology-enhanced activities. — 2.8. ConcGrams in a
biology text. — 2.9. The Academic Formulas List in a biology text. — 2.10. Data-Driven Learning.
— 2.11. Reading academic prose: online tools. — 2.12. Corpus-informed materials and academic
skills.

2.1 Corpus-informed teaching materials: an example

The procedures the CLIL expert used to both investigate the English article
featured in a CLIL first-year biology course reading list and design CLIL
course-tailored corpus-informed materials are presented in this section.?

The CLIL expert decided to work on just one article because in most CLIL
courses, learners are required to study only one scientific essay in English.
Furthermore, it is necessary to work on the lexico-grammatical features
of each content-specific study material to retrieve collocational findings
useful for customizing course-tailored, corpus-informed, discipline-specific
activities, such as pre- reading/listening activities, while- reading/listening
activities and language awareness.

2.2 Readability

Foreign students often find it difficult to read academic prose in English:
«One of the most common complaints about scientific documents is that
they [are] difficult to read because of the ponderous complexity and length
of their words, sentences, and paragraphs» (Matthews et al. 2000, p. 107).
As such, to make sure that the English scientific article featured in the
biology reading list mentioned above was suitable for the CLIL biology
students, its readability degree was calculated:

1 For further examples in other subject-specific fields see Carloni (2013c, 2013d).

55



CLIL in Higher Education and the Role of Corpora

the term ‘readability’ refers to aspects of writing that can be measured
and subjected to a formula. Readability formulas such as Fry, Flesch,
Fog, and Kincaid are based on the relationships between average word
length (or number of syllables) and average sentence length. Various
ratios between the two allow a document’s readability to be ranked by
difficulty or by grade. (Matthews et al. 2000, p. 107)

A tool featured in Microsoft Word was used to calculate the readability
scores of the targeted biology text. The Word-retrieved data are shown
below (Fig. 14).

Counts
Words 2303
Characters 13256
Paragraphs 31
Sentences 119
Averages
Sentences per Paragraph 59
Words per Sentence 18,8
| Characters per Word 59
Readability
Passive Sentences 16%
Flesch Reading Ease 23,5
Flesch-Kincaid Grade Level 14,6 |
|

— —— —

Figure 14. Word-retrieved data

The score of the Flesch-Kincaid Grade Level was dealt with first:

The Flesch-Kincaid Grade Level index is one way to measure and report
the readability of English text. The Flesch-Kincaid formula considers the
average number of words per sentence (average sentence length, or
ASL) and the average number of syllables per word (ASW) within a given
passage in order to estimate the complexity of the text. The formula then
converts that complexity level into a score that roughly equates with a
grade level (K-12) in the United States. The formula is:

Flesch-Kincaid Grade Level = (.39 x ASL) + (11.8 X ASW) - 15.50.
(http://etc.usf.edu/lit2go/welcome/faq)
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The Flesch-Kincaid Grade Level of the biology article was 14.6, which en-
tailed that English native-speaker undergraduates could understand the
text. Owing to the high readability score however, the article was likely to
be difficult for non-native, first-year English university speakers.

The data retrieved showed that 16% of the text was composed of passive
sentences. The distribution of passive and active verbs (16% vs. 84%) in
the biology article was in keeping with Biber’s (2006, pp. 64-65) studies:
«the written university registers show a great reliance on passive voice: c.
20% passive voice vs. c. 80% active voice». The high percentage of active
voice verbs, characterized by the standard SVO (subject, verb, object),
made it easier for CLIL students to understand the text. Passive sentences,
on the other hand, were likely to make the reading process more difficult
by increasing learners’ cognitive load. As Matthews et al. (2000, p. 109)
suggest in this respect:

If[...] one writes, «A magnet was swallowed by the cow», then the read-
er unconsciously unscrambles the backward construction, converting
it back into SVO order before grasping it fully. This takes extra mental
energy and always interferes to some degree with effective communi-
cation.

The article featured about 18.8 words per sentence. Sentence length was
thus in line with the readability benchmarks specific of English academic
writing: « For maximal readability, most sentences in most scientific prose
should be about 15 to 20 words» (Matthews et al. 2000, p. 108).

The paragraph length amounting to 110,92 words was calculated by
multiplying the number of sentences per paragraph (5.9) by the number of
words per sentence (18.8). Paragraph length fell within suitable readability
benchmarks: «A paragraph length of about 150 words has been judged to
be optimal for a scientific article» (Matthews et al. 2000, p. 109).

The biology article scored 23.5 in terms of Flesch Reading Ease, a for-
mula that measures the readability of English academic texts in particular.
On the grounds of this score, the academic prose examined was rated as
rather difficult, even for English native speakers. The difficulties were
probably due to the discipline-specific content in general and in particular
to the high density of subject-specific vocabulary featured in the article.
As Matthews et al. (2000, pp. 107-108) suggest with regard to readability
formulas:

Difficulty of content is ignored, as is the recognition factor. Some mul-
tisyllable medical terms are easily and immediately recognized, even
by general readers. Conversely, highly technical material may use very
short words and be easy to read, but still be difficult for any but a few
specialists to comprehend.
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2.3 Vocabulary coverage in content-specific texts

Further analysis was necessary to identify both content-related features
specific to the biology text and possible problems arising from the subject-
specific content itself. As a result, the scientific article was investigated in
terms of general, academic, and content-specific vocabulary. The analysis
of the vocabulary coverage of the text was carried out using the Vocabulary
Profiler (http://www.lextutor.ca) (Fig. 15).

> > English
Web VP v 3 classic NEw* Handie al capped words not at sentence boundary
Input method A Type or p maller t Su s Freq

Title: | | X° ] AWL texts >

The Apiccplast: An Organelle with a Green Past

Apicoplasts are organelles that were discovered in parasites like the one that causes malaria. How did

these organelles, and what do they do?
sts discovered a novel organelle in apicomplexan parasites,
a andchlorepl apicoplasts contain their ow
rprised to le t apicoplasts shared sequence simil
ells of photosy ic c—ga—lm like algae and plants).
w could apico 17 W
vered and how

Demos:

Figure 15. Vocabulary Profiler

The vocabulary profile generated (Fig. 16) showed that 62.48% of the text
was made up of the first 1000 most commonly used words of general Eng-
lish. Out of the 62.48% mentioned above, 38.45% were function words while
24.03% were content words. These data were in keeping with research:
«Corpus word counts consistently show that function words are among the
most frequent in language. [...] This holds true regardless of whether the
discourse is general in nature, technical or academic» (Schmitt 2010, p. 54).
In terms of content words, 9.26% were of Anglo-Saxon origin.

Furthermore, 2.95% of the text was made up of the 1001-2000 most com-
monly used words in general English; 0.62% of these words were of Anglo-
Saxon origin. Overall, the first 2000 most commonly used words of general
English accounted for 65.43% of the academic text examined.

Academic words, featured in Coxhead’s (2000) AWL, Academic Word
List (http://www.victoria.ac.nz/lals/resources/academicwordlist),
covered 7.67% of the text; 0.44% of academic words were of Anglo-Saxon
origin. The percentage of academic language featured in the article was
in keeping with research: «Typically these words make up about 9/10%
of the running words in an academic text» (Schmitt 2010, p. 78). Off-list
words, which were likely to be mainly content-specific vocabulary items,
accounted for 26.90% of the text.
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Figure 16. Vocabulary profile of the biology article

The distribution of general, academic, and off-list vocabulary across the
text was also accessed through a colour-coded layout (Fig. 17).

Edit, Check with SIS0, and [ty

with a green

i sequence similarities \
like

in contrast human

Figure 17. Colour-coded vocabulary profile of the biology article
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Red colour-coded off-list words, which could also be accessed as a list (Fig.
18), were almost exclusively subject-specific words.

Figure 18. Off-list words of the biology article

Yellow colour-coded academic words were grouped together. Furthermore,
they were sub-classified according to the AWL sublist they belonged to

(Fig. 19).

Figure 19. AWL vocabulary featured in the biology article

AWL head words retrieved from the biology text could also be accessed in
the following format (Fig. 20).
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AWL complete: Found AWL head- AWL head-
headwords underlined words found words not found
1. ABANDON 1 1. ABRNDON
2. ABSTRACT 2 2. ABSTRARCT
3. RACADEMY 3 3. ACADEMY
4, ACCESS 4, 4, ACCESS
5. ACCOMMODATE 5, 5. ACCOMMODATE
6. ACCOMPANY & €. ACCOMBANY
7. ACCUMULATE 7 7. ACCUMULATE
8. ACCURATE B E. ACCURATE
9. ACHIEVE 9 9. ACHIEVE
10. ACFNOWLEDGE 10. 10. ACENOWLEDGE
11. ACQUIRE 11. ACQUIRE 11,
12. ADAPT 12, 12. ADAPT
13. ADEQUATE 13, 13. ADEQUATE
14. ADJACENT 14. 14. ADJACENT
i15. ADJUST 15. 15. ADJUST
1&6. ADMINISTRATE 16. 16. ADMINISTRATE
17T. ADULT 17. 17. ADULT
18. ADVOCATE 1s8. 18. ADVOCATE
19, AFFECT 18. AFFECT 19,
20. AGGREGATE 20. 20. AGGREGATIE
21. AID 21. AID 21.
22. ALBEIT 22. 22. ALBEIT
23. ALLOCATE 23. 23. ALLOCATE
249 . ALTER 24 . 24, ALTER
25, ALTERNATIVE 25. ALTERNATIVE 25.
26. AMBIGUOUS 26. 26. AMBIGEODOUS
27. RAMEND 27. 27. AMEND
28. ANALOGY g, 8. ANALOGY
29. ANALYSE 29. ANALYSE 29,

Figure 20. AWL head words retrieved from the biology article

Familizer (http://www.lextutor.ca/familizer), another tool of Compleat
Lexical Tutor, was used to «build family word lists of technical terms
drawn from a specialist corpus» (http://www.lextutor.ca/familizer).
Each content-specific word was expanded into its word family; thus, fam-
ily word lists of each technical lexical item were generated. Examples of
the family word list of the biology article featured in the ‘family in lines’
format are provided below:

algae algaes algael;

bacterium bacteria bacterial;

biology biologies biologist biologists biological biologically;

biosynthetic biosynthetically biosynthesis;

cryptosporidia cryptosporidiosis cryptosporidioses;
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cryptosporidium cryptosporidia;

cyanobacteria cyanobacterium;

parasite parasites parasitic parasitically parasitism;
ribosome ribosomes ribosomal.

Examples of the family word list of the content-specific text presented in
the ‘family in tabs’ format are shown below:

chemical

chemically

chemicals

gradient

gradients

granule

granules

granular

hybrid

hybridism

hybridize

hybridizes

hybridized

hybridizing

hybridization

The analysis of the vocabulary coverage of the biology article allowed the
CLIL expert to examine more thoroughly the reading materials the stu-
dents were expected to study. The data gathered were then used to create
course-tailored reading comprehension and language awareness activities.
In particular, the findings generated through Familizer were instrumental
in creating activities aimed at enhancing students’ content knowledge in
terms of subject-specific lexical sets.

2.4 Specialized corpora and the investigation of content-specific texts

The CLIL expert used Sketch Engine to further investigate the targeted
English biology article. First of all, a Do-It-Yourself (DIY) Part Of Speech
(POS) tagged specialized corpus, named ‘Apicoplast’, was created using
the English biology text featured in the CLIL biology course reading list.
The intercollocability of the content-specific text was thus thoroughly ana-
lyzed:

Intercollocability is determined by generating, in a fully automated form,
a text’s collocational profile. This is done by first establishing keywords
and the collocates of the keywords, and then the collocates of collocates
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to determine groups of words, which in turn determine what Sinclair
terms the aboutness of the text. (Cheng 2009, p. 161)

A keyword list of the targeted biology article was first retrieved. In the
keyword list of the biology text, the most commonly used discipline-specific
lexical items were easily detected and the keyness of the article deter-
mined. As figure 21 shows, technical terms, such as ‘apicoplast’ and ‘extra-
chromosomal’, were ranked as the most commonly used content-specific
words followed by (a) nouns such as ‘plastid’, ‘toxoplasma’, ‘organelle’,
‘plasmodium’, ‘apicomplexan’, ‘genome’, ‘mitochondria’, ‘parasite’ and (b)
adjectives such as ‘extrachromosomal’ and ‘mitochondrial’. In this context,
it is important to note that most of the keywords retrieved were nouns: as
previously mentioned, nominalization is a key feature of scientific writing.

apicoplast British National Corpus (TreeTagger)
word Freq Freg/mill Freq Freg/mill Score

apicoplast 15.0 5570.0 0 0.0 5571.0
apicoplasts 10.0 3713.3 0 0.0 37143
extrachromosomal 10.0 EYRER 4.0 0.0 3587.3
Kilejian 8.0 2970.7 0 0.0 297.7
plastid 8.0 2970.7 1.0 0.0 2945.6
Toxoplasma 8.0 2970.7 5.0 0.0 2845.7
organelle 7.0 2599.3 6.0 0.1 2469.2
Plasmodium 7.0 2599.3 17.0 0.2 2260.2
apicomplexan 6.0 2228.0 0 0.0 2229.0
genomes 8.0 2970.7 40.0 0.4 2194.7
mitochondria 10.0 733 83.0 0.7 2141.3
parasites 26.0 9654.7 406.0 3.6 21021
mitochondrial 10.0 733 103.0 0.9 1943.0
apicomplexans 5.0 1856.7 0 0.0 1857.7
Eimeria 5.0 1856.7 0 0.0 1857.7
genome 11.0 4084.7 185.0 1.6 1549%.1
organelles 5.0 1856.7 25.0 0.2 1521.1
DHAs 7.0 7599.3 B1.0 0.7 1514.5
McFadden 5.0 1856.7 34.0 0.3 1428.0
Parasitology 4.0 1485.3 16.0 0.1 1302.0

Figure 21. Keyword list of the ‘Apicoplast corpus’

The top ranking keyword ‘apicoplast’ was used as a query term to gener-
ate concordances. Through left-sorted concordance lines of ‘apicoplast’
(Fig. 22), the CLIL expert identified some domain-specific collocations,
such as ‘chemically damaged apicoplast’, ’35-kb apicoplast genome’ and
‘plasmodium apicoplast’.
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Corpus: apicoplast

Hits: 18 (6,684.0 per million)

file667648 the recently identified organelle the * apicoplast ,” which was a combination of the words
file667648 of the 35-kb apicoplast genome led to two main conclusions. The
file667648 The Apicoplast : An Organelle with a Green Past Apicoplasts
file667648 apicomplexan parasites. First, chemicals affecting apicoplast metabolism resulted in parasite death.

e and the or

file667648 their own DNA. When scientists analyzed apicoplast DMA, they were surprised to learn that
fileb6T7648 apicoplast (or with a chemically damaged apicoplast ) while remaining in the infected host cell
file667648 means that the parasites can survive with no apicoplast (or with a chemically damaged apicoplast

file667648 membranes have been identified in the Plasmodium apicoplast ; Ralph et al. 2004) (Figure 5). As in most
file667648 photosynthetic algal ancestors (Keeling 2008). The Apicoplast as a Drug Target One missing piece of information
file667648 organisms like algae and plants). Could the apicoplast be a vestigial chloroplast? How could apicomplexans
file66 7648 One missing piece of information in the apicoplast puzle is why apicomplexans retained a

fileb6T7648 apicomplexan parasites, which was named the apicoplast . Like mitochondria and chloroplasts, apicoplasts

file667648 reproduce without a host. Discovery of the Apicoplast In the 1960s, microbiologists were using
file667648 parasites that are unable to replicate the apicoplast also die. Amazingly, in both cases, the
file667648 this possible? One hypothesis is that the apicoplast synthesizes a molecule that is needed for
file667648 main conclusions. The first was that the apicoplast genome encodes enough transfer RNAs (tRNAs
file667648 Wilson). The general conclusion was that the apicoplast was indeed a vestigial plastid — a finding
fileb6T7648 non-toxic herbicides that may act upon the apicoplast , and together with parasitologists, they

Figure 22. Left-sorted concordances of ‘apicoplast’

On the other hand, through right-sorted concordances of ‘apicoplast’ (Fig.
23), collocations such as ‘apicoplast DNA’, ‘apicoplast genome’ and ‘api-
coplast metabolism’ were detected. In this case, the query item, namely
the noun ‘apicoplast’, worked as a premodifier of noun phrases, which is
a very common phenomenon in academic texts: «[n]ouns as pre-modifiers
[are] very common in academic prose» (Biber 2006, p. 15). Furthermore,
in this context it is pivotal to mention that, as Biber (2006, p. 15) suggests,

«60% of all noun phrases in academic prose have a modifier».
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Corpus: apicoplast
Hits: 18 (6,684.0 per million)

file667648 means that the parasites can survive with no apicoplast {or with a chemically damaged apicoplast
file667648 apicoplast (or with a chemically damaged apicoplast ) while remaining in the infected host cell
file667648 the recently identified organelle the * apicoplast ,” which was a combination of the words
file667648 non-toxic herbicides that may act upon the apicoplast , and together with parasitologists, they
file667648 apicomplexan parasites, which was named the apicoplast . Like mitochondria and chleroplasts, apicoplasts
fileb67648 The Apicoplast : An Organelle with a Green Past Apicoplasts
file667648 membranes have been identified in the Plasmodium apicoplast ; Ralph et al. 2004) (Figure 5). As in most
file667648 parasites that are unable to replicate the apicoplast also die. Amazingly, in both cases, the
file667648 photosynthetic algal ancestors (Keeling 2008). The Apicoplast as a Drug Target One missing piece of information
file667648 organisms like algae and plants). Could the apicoplast be a vestigial chloroplast? How could apicomplexans
file667648 their own DNA. When scientists analyzed apicoplast DNA, they were surprised to learn that
file667648 main conclusions. The first was that the apicoplast genome encodes enough transfer RNAs (tRNAs
file667648 sequence and the organization of the 35-kb apicoplast genome led to two main conclusions. The
fileb67648 reproduce without a host. Discovery of the Apicoplast In the 1960s, microbiologists were using
file667648 apicomplexan parasites. First, chemicals affecting apicoplast metabolism resulted in parasite death.
file667648 One missing piece of information in the apicoplast puzzle is why apicomplexans retained a
file667648 this possible? One hypothesis is that the apicoplast synthesizes a molecule that is needed for
file667648 Wilson). The general conclusion was that the apicoplast was indeed a vestigial plastid — a finding

Figure 23. Right-sorted concordances of ‘apicoplast’

To generate the lexical profiling of targeted query terms, Word Sketches, a
tool of Sketch Engine, was consistently used: « Word sketches are one-page
automatic, corpus-based summaries of a word’s grammatical and colloca-
tional behaviour» (Kilgarriff et al. 2004). In Word Sketches, collocates are
classified on the basis of their grammatical relations with the query term:

The word sketch [...] provides one list of collocates for each grammatical
relation the word participates in. For a verb, the subject, the objects, the
conjoined verbs (stand and deliver, hope and pray), modifying adverbs,
prepositions and prepositional objects, are all presented in different
lists. (Kilgarriff et al. 2004)

Word Sketches allowed the CLIL expert to retrieve important collocational
distributional data which were extremely useful in materials design:

Word Sketches (cf. Kilgariff, Rundell) produces a kind of statistical sum-
mary which reveals the grammatical and collocational behaviour of a
word. For example, a Word Sketch for the verb ‘exercise’ reveals that the
kinds of objects exercise usually takes are words like restraint, discretion,
caution, and vigilance (Atkins, Rundell). (Flowerdew 2012, p. 179)

The Word Sketch for ‘apicoplast’ showed (Fig. 24a) that the query item
worked as (a) the object of verbs such as ‘damage’, ‘replicate’, ‘name’; (b)
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the subject of verbs such as ‘synthesize‘, ‘die’ and ‘be’ and (c) the premodi-
fier of nouns such as ‘genome’, ‘metabolism’ and ‘DNA’. Furthermore, the
Word Sketch showed that ‘apicoplast’ was premodified by a noun, namely
‘plasmodium’: this co-occurrence is a key feature of academic prose, as
previously mentioned.

. -
a p] Coplast (roun) apicoplast freq = 15 (5570.0 per milion) p las t.l d {ounj
object of 3 2.2 object_of b
damage 1 12.68 1 1xe2
1 12.68 1 1268
e 1 12.68 1 1.0
subject of 4 3.8 subjeet of 3 2.0
e5iZE 12.42 1 1358
e 12.0 1 819

madifier 4 L&

modifier 1 0.4 1 12.68
plasmodiu 1 12.19 1 1119
i 1.3
modifies 3 1.8
_____ & 1 11.83 malilic i 1.2
1 1168 1 168
3 2 10.51 1 13
DN 1 9.64 1 457
predicate of 2 17.9 anlior 1.4
- 1 11.42 1 10.83
1 113 1 10.48
Figure 24a. Word Sketch for ‘apicoplast’ Figure 24b. Word Sketch for ‘plastid’

‘Plastid’ - another top ranking keyword - was examined through Word
Sketches (Fig. 24b). Word Sketch-retrieved data showed that ‘plastid’
worked as (a) the object of verbs such as ‘involve’, ‘retain’ and ‘contain’,
(b) the subject of verbs such as ‘provide’ and ‘be’ and (c) the pre-modifier
of nouns, such as ‘hand’ and ‘genome’. Furthermore, the query term was
premodified by attributive adjectives, such as ’putative’ and ‘vestigial’,
and nouns, such as ‘plant’. Additionally, ‘plastid’ was identified as a com-
ponent of a nominal binomial in connection with ‘mitochondrion’, namely
‘mitochondrion and apicoplast’. As Biber (2006) holds, nominal binomials
are most common in academic prose.

The biology article was also searched for adverbs. The data retrieved
(Fig. 25) showed that overall adjectives were more widely used than ad-
verbs. These data were in keeping with Biber’s (2006, p. 47) findings
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showing that, with regard to academic prose, «adjectives are used more
commonly in the written registers, while adverbs are favoured in the spo-
ken registers».

wable 1o replicate the apicoplast also die.  Amazingly |, in bath comes, the parasites only die
can survive with no apicoplast (or with a8 chemically  damaged apicoplaat) while remaining in
mitachondria were not labeled. These cxperiments clearly showed that the 35-kb genome was located
another six years before the 35-kb DMA was  conclusively  shown to associate with the “spherical
apicomplexan” and “plastid” (Kohler et al. 1997). Finally , the new organelle had a name. Since then
genomesT (Wilson et al. 1991). This title was  intentionally provocative. At the time, biologists agreed
clinical coses and a million deaths in 2008, mainly in sub-Saharan Africa (Figure 1), In contrast
hasts simply by accident. The disease is only seriows (even fatal) in individualy with
Kihler and colleagues proposed naming the recently identified crganalle the “apicoplast,”
« micronemes, and deme granules), which  sequentially  secrete enzymes that allow the parasite
typically read jounals on parasitology. Quite serendipitously , they came across Wilson's paper in Parasitology
felines, and hurmans are intermediate haus simply by accident. The disease is only weriow

when a secand extrachromosomal genome — a tandemly arranged, 6-kb, linear DMNA molecule — was

Waller were plant scientists, they did not typically read journals on parasitology. Ouite serendipitowsly)

Figure 25. Adverbs retrieved from the ‘Apicoplast corpus’

With regard to nominal binomials, further examples were retrieved, such
as ‘algae and plants’ (Fig. 26).

to the parasite’s survival. In algae and plants , plastids are not only involved in photosynthesis
photosynthetic arganisms like algae and plants ). Could the apicoplast be a vestigial chlaroplast

well aware of the dogma that only algae and plants have three genomes. So, when they read

Figure 26. Nominal binomials

Concordances were retrieved for ‘organelle’, another technical term which
was highly ranked in the keyword list. Left-sorted concordances of ‘or-
ganelle’ (Fig. 277) showed collocations such as ‘cellular organelles’, ‘new
organelle’, ‘novel organelle’, ‘oviform organelle’, ‘ovoid organelle’ and
‘secretory organelles’. The query item was thus consistently premodified
by attributive adjectives. These results were in keeping with Biber’s (2006)
studies holding that adjectives - and attributive adjectives in particular -
are distinctive of academic prose.
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Corpus: apicoplast
Hits: 15 (5,570.0 per million)

file667648 shared sequence similarities with plastids ( organelles found in the cells of photosynthetic organisms
file667648 and function of the circular genome. An Organelle with a Green Past lain Wilson teamed with
file667648 The Apicoplast: An Organelle with a Green Past Apicoplasts are organelles
file6 67648 Organelle with a Green Past Apicoplasts are organelles that were discovered in parasites like
fileb67648 endosymbiosis, they knew that some cellular organelles , like mitochondria and chloroplasts, contain
file667648 proposed naming the recently identified organelle the “apicoplast,” which was a combination
file667648 collaborations come about? A Definition of a New Organelle Since Geoffrey McFadden and Ross Waller
file6 67648 ® (Kéhler et al. 1997). Finally, the new organelle had a name. Since then, apicoplasts have
file667648 information, the identity and function of the new organelle would remain a mystery for several more
fileb67648 the 1970s, scientists discovered a novel organelle in apicomplexan parasites, which was named
file667648 the probe labeled a single, small, oviform organelle located in the mid to anterior region of
file667648 the 35-kb genome was located in the ovoid organelle (McFadden et al. 1996). Moreover, when
file667648 This unigue structure contains secretory organelles (rhoptries, micronemes, and dense granules
file667648 McFadden and his group noticed that the organelle was surrounded by at least two membranes
file667648 malaria. How did scientists discover these organelles , and what do they do? In the 1970s, scientists

Figure 27. Left-sorted concordances of ‘organelle’

On the other hand, the Word Sketch for ‘organelle’ (Fig. 28) showed that
the query item worked as (a) the object of verbs such as ‘discover’, ‘sur-
round’, ‘find’, ‘identify’, ‘locate’ and ‘contain’ and (b) the subject of verbs
such as ‘have’ and ‘be’. Thus, through Word Sketch-generated data, new
information was retrieved.
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organelle {roun) apicoplast
object of 8 4.4 ppind 1 .7
i er 2 12.19 || parasite 1 9.12
1 11.83
1 11.68
1 113
1 11.0
1 10.61
be 1 812
subject of 2 1.4
have 1 10.42
be 1 8.9
modifier & 2.2
ne 2 12.09
1 11.83
1 11.83
1 11.83
1 11.68
1 11.42
cellular 1 11.42
predicate 1 6.7
Apicoplas 1 13.0
Figure 28. Word Sketch for ‘organelle’

Right-sorted concordances of ‘plasmodium’ (Fig. 29) highlighted colloca-
tions such as ‘plasmodium apicoplast’, ‘plasmodium parasites’ and ‘plas-
modium species’. Nouns as premodifiers (i.e. ‘plastid apicoplast’), widely
used in academic prose as previously suggested, were thus consistently
detected in the biology article investigated.

Corpus: apicoplast

Hits: 8 (2,970.7 per million)

file667648 to invade other cells (Figure 2). Because Plasmodium , Toxoplasma, and Eimeria all have apical
file667648  disease caused by Eimeria parasites. Unlike Plasmodium and Toxoplasma, Eimeria requires a single
file667648 four membranes have been identified in the Plasmodium apicoplast: Ralph et al. 2004) (Figure
file667648 attempts to locate the 35-kb DNA within the Plasmodium parasites, they decided to try experimenting
file667648 Female anopheline mosquito vectors carry plasmodium parasites and transmit them to humans during
file667648 and transmit them to humans during a bite. Plasmodium parasites reproduce in human liver and
file667648 phylum Apicomplexa. Malaria is caused by the Plasmodium species. Female anopheline mosquito vectors

file667648 mitochondria, first in Eimeria, and later in the Plasmodium species responsible of avian malaria (Scholtyseck

Figure 29. Right-sorted concordances of ‘plasmodium’
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Right-sorted concordances of ‘apicomplexan’ (Fig. 30) showed that the
query item collocated mainly with ‘parasite’. Furthermore, various par-
ticipial clauses working as postmodifiers in noun phrases - such as ‘api-
complexan parasites evolved from’ and ‘apicomplexan parasites studied’
- were identified. This piece of data was in keeping with Biber’s (2006,
p. 17) studies stating that «[p]articipial clauses as post-modifiers in noun
phrases [are] very common in academic prose».

scientists discovered a novel organelle in apicomplexan parasites, which was named the apicoplast
showed that apicoplasts are essential in the apicomplexan parasites. First, chemicals affecting apicoplast
marine alga that provided evidence that apicomplexan parasites evolved from photosynthetic algal
then, apicoplasts have been detected in all apicomplexan parasites studied, with the exception of

Figure 30. Right-sorted concordances of ‘apicomplexan’

Left-sorted concordances of ‘genome’ (Fig. 31) retrieved collocations such
as ‘35-kb genome’, ‘35-kb apicoplast genome’, ‘bacterial genome’, ‘chloro-
plast genome, circular genome’, ‘extrachromosomal genome’, ‘independ-
ent genome’, ‘linear genome’, ‘mitochondrial genome’, ‘nuclear genome’
and ‘plastid genome’. Quite a few derived adjectives ending in «-al» - such
as ‘bacterial’, ‘extrachromosomal’ and ‘mitochondrial’ - used in attributive
positions were identified. In this respect, it is noteworthy to mention that,
as Biber (2006) suggests, derived adjectives and especially those ending in
«-al» are much more widely used in academic prose. Thus, another impor-
tant feature of academic writing was found in the biology text examined.
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Corpus: apicoplast
Hits: 19 (7,055.3 per million)

file667648 experiments clearly showed that the 35-kb genome was located in the ovoid organelle (McFadden
file667648 the organization of the 35-kb apicoplast genome led to two main conclusions. The first
file667648 conclusions. The first was that the apicoplast genome encodes enough transfer RMAs (tRNAs) and

file667648 nuclear genome and very similar to bacterial genomes . Using cesium chloride {CsCl) density gradients

filet67648 which was characteristic of chloroplast genomes . Moreover, when they performed a phylogenetic
file667648 the origin and function of the circular genome . An Organelle with a Green Past lain Wilson
file667648 only eukaryotic cells with three different genomes were the plants and algae, which had nuclear

file667648 question when a second extrachromosomal genome = a tandemly arranged, 6-kb, linear DNA
file667648 similarities between the extrachromosomal genome and several prokaryotic and chloroplast
file667648 chloroplasts, contain their own independent genomes , which are separate from the nuclear genome
file667648 enriched in mitochondria, only the inear genome co-purified with the mitochondria, not
file667648  -kb element represented the mitochondrial genome , what was the nature of the circular extrachromosomal
file667648 that the 6-kb element was the mitochondrial genome ? Wilson and his colleagues sequenced the
file667648 genomes, which are separate from the nuclear genome and very similar to bac terial genomes.
file667648 which had nuclear, mitochondrial and plastid genomes . In the Parasitology Today article, Wilson
file667648 detected typical mitochondrial genes in the genome , such as the cytochrome and cytochrome
file667648  dogma that only algae and plants have three genomes . S0, when they read the paper’s title about
file667648 title about malaria parasites having three genomes , this was equivalent to saying that malarial

file667648 ) entitled "Have malaria parasites three genomes 7" (Wilson et al. 1991). This title was

Figure 31. Left-sorted concordances of ‘genome’

In the Word Sketch for ‘genome’ (Fig. 32), it emerged that the query term
worked as (a) the object of verbs such as ‘represent’, ‘co-purify’, ‘have’,
‘locate’, ‘contain’ and ‘be’, and as (b) the subject of verbs such as ‘encode’,
‘lead’ and ‘be’.
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(rmoun)
genom e af;ci’:gpl.ast freq = 19 (7,055.3 per million)

object_ of 7 2.5 modifier 16 2.8
represent 1 11.83 | [ mitochondrial 2 11.36
co-purified 1 11.83 || -kb 2 M3
have 2 11.14 || apicoplast 2109
locate 1 11.09 || linear 1 1091
contain 1 10.68 || bacterial 1 10,9
be 1 8.13 || independent 1 10.83
own 1 10.75
subject_of 4 1.8 nuclear 1 10.68
encode 1 12.42 || gfferent 1 10.54
lead 1 1219 || extrachromosomal 1 10.25
be 1 %1 chloroplast 1 10.25
circular 1 10.14
plastid 1 10.05
modifies 1 02
= 1 11.54
and/or 103
prokaryotic 1 13.0
predicate of 1 4.3
plant 1  10.54
predicate 1 43
element 1 10.68

Figure 32. Word Sketch for ‘genome’

Left-sorted concordances of ‘parasite’ (Figs. 33 and 34) highlighted colloca-
tions such as ‘apicomplexan parasite’, ‘tiny intracellular parasites’, ‘avian
malaria parasites’, ‘primate malaria parasites’, ‘rodent malaria parasites’,
‘human malarial parasites’, ‘rodent malarial parasites’, ‘plasmodium para-
sites’, ‘protozoan parasites’ and ‘toxoplasma parasites’. In this context, it
is worth noting that quite a few 3-word units were detected, such as ‘avian
malaria parasites’, ‘primate malaria parasites’, ‘rodent malaria parasites’,
‘human malarial parasites’ and ‘rodent malarial parasites’. Furthermore,
a wide array of nouns and adjectives working as premodifiers of the query
item was identified, which was in keeping with Biber’s (2006) previously
mentioned research claiming that nouns are widely premodified by other
nouns and attributive adjectives in academic writing.
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Corpus: apicoplast
Hits: 35 (12,996.7 per million)

Page[1  |of2[ Go |

ext!| Last  Concordance is sorted. Jump to: p -

file667648 metabolism resulted in parasite death. Second, parasites that are unable to replicate the apicoplast
file667648 apicoplasts have been detected in all apicomplexan parasites studied, with the exception of Cryptosporidium
file667648 discovered a novel organelle in apicomplexan parasites , which was named the apicoplast. Like mitochondria
file667648 that provided evidence that apic lexan parasites ved from photosynthetic algal ancestors
file667648 apicoplasts are essential in the apicomplexan parasites . First, chemicals affecting apicoplast

file667648 Eimeriosis is a disease caused by Eimeria parasites . Unlike Plasmodium and Toxoplasma, Eimeria
fileb67648 Apicoplasts are organelles that were discovered in parasites like the one that causes malaria. How did
file667648 affecting apicoplast metabolism resulted in parasite death. Second, parasites that are unable
file667648 diseases are caused by tiny intracellular parasites in the phylum Apicomplexa. Malaria is caused
fileb667648 they read the paper’s title about malaria parasites having three senomes, this was equivalent
file667648 PP. gallinaceum, since both avian malaria parasites contained visible mitochondria. Kilejian
file667648 in Parasitology) entitled "Have malaria parasites three genomes? (Wilson et al. 1991). This
file667648 mitochondrial DMNAs from P. knowlesi (primate malaria parasites ) and P. berghei (rodent malaria parasites
file667648 parasites) and P. berghei (rodent malaria parasites ). Araxie Kilejian, a post-doctoral scientist
file667648 knowlesi {11.6 pm), and the human malarial parasite , P. falciparum (11.1 pm). Since the experimental
file667648 — was identified in the rodent malarial parasite P. yoelli (Vaidya & Arasu 1987, Vaidya

file667648 this was equivalent to saying that malarial parasites were plants! McFadden and Waller were intrigued
fileb67648 could they start? As their knowledge of parasites was minimal, they sought help from Alan
file667648 them to humans during a bite. Plasmodium parasites reproduce in human liver and blood cells
file667648 anopheline mosquito vectors carry plasmodium parasites and transmit them to humans during a bite

Figure 33. Left-sorted concordances of ‘parasite’ [a]

Corpus: apicoplast
Hits: 35 (12,9%6.7 per million)

First | Previous Page |2 | of 2 Concordance is sorted. Jump to: t

file66 7648 locate the 35-kb DMA within the Plasmodium parasites , they decided to try experimenting with
file667648 apicomplexans are obligate, intracellular, protozoan parasites , that is, they cannot live or reproduce
file667648 also die. Amazingly, in both cases, the parasites only die in the next generation. This means
file667648 However, despite their differences, the parasites all share a common structure known as the
file667648 in the infected host cell. However, the parasite is unable to establish a successful new
file667648 intestinal, muscle and brain cells. The parasite can also be transmitted from mother to
file667648 sequentially secrete enzymes that allow the parasite to invade other cells (Figure 2). Because
file667648 unique difference between the host and the parasite , offering an excellent target for the development
file667648 the next generation. This means that the parasites can survive with no apicoplast (or with
fileb67648 provides a function that is important to the parasite s survival. In algae and plants, plastids
file667648 locate the 35-kb DNA molecule within the parasite 's cell. Araxie Kilejian suggested the possibility
filet67648 and sheep. At first glance, these three parasites seem to be very different in terms of their

filet67648 plastid-like ribosomal RNA gene from Toxoplasma parasites . Since ribosomal RMAs are very abundant
filet67648 acquired by ingesting infective Toxoplasma parasites , which can grow in all nucleated cells,
file667648  hybridizations of ultrathin sections of Toxoplasma parasites , and then viewed the sections under an

Figure 34. Left-sorted concordances of ‘parasite’ [b]
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Through the Word Sketch for parasite (Fig. 35), other important dis-
tributional patterns emerged. In particular, the data retrieved showed
that parasite worked as the object of verbs such as evolve and carry, the
subject of verbs such as reproduce, die, cause, and contain, and as the
premodifier of death.

. {noun)
pa raSl te ar;ci‘:;plast freq = 35 (12,996.7 per million)

object_of 4 0.9 modifier 24 2.7 predicate of 1 2.7
allow 1 12.68 | | malaria 5 11.93 || plant 1 10.54
evolve 1 12.42 || apicomplexan 3 11.83
carry 1 12.42 || malarial 3 11.73||pedni 1 1.1
have 1 10.3 || plasmodium 3 11.68 || Phylum 1 1268
rodent 2 11.25
subject of 10 2.9 intracellular 2 11.14
seem 1T M54 phimate 1 10.36
reproduce 1 142 apicomplexan 1 10.3
die 1 119 avian 1 103
study 1 1.9 protozoan 1103
cause 11075 || iy 1 103
contain 1 1048 || hyman 1 10.0%
have 1 10.0
be 3 9.68 | | modifies 1 041
death 1 12.68
subject of 2 5.9
minimal 1 13.0|| and/or 4 0.8
unable 1 12.68 || glance 1 12.42
difference 1 1.0
case 1 12.0
host 1 109
possessed 2 8.9
survival 1 13.42
cell 1 1061

Figure 35. Word Sketch for ‘parasite’

As for the query term ‘mitochondrial’, right-sorted concordances (Fig.
36) showed collocations such as ‘mitochondrial genomes’, ‘mitochondrial
DNA‘ and ‘mitochondrial genes’. Furthermore, ‘mitochondrial’ was iden-
tified as part of an adjectival binomial expression, namely ‘mitochondrial
and plastic genomes’.
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Corpus: apicoplast

Hits: 10 (3,713.3 per million)

file667648 the plants and algae, which had nuclear, mitochondrial and plastid genomes. In the Parasitology
file667648 confirmed that the 6-kb element was the real mitochondrial DNA. How did they prove that the 6-kb element
file667648  the circular, extrachromosomal DNAs were mitochondrial DNA until late in the 1980s. In 1987, the
file667648 Kilejian mistook these circular structures for mitochondrial DNAs. Later, several groups confirmed her
file667648 scientists isolated what they believed to be mitochondrial DNAs from P. knowlesi (primate malaria
file667648 intrigued by the results. She wondered why mitochondrial DMAs had not been detected in P. lophurae
file667648 the ring” dogma was that most, if not all, mitochondrial DMAs were circular, so Kilejian mistook
file667648 sequenced the element and detected typical mitochondrial genes in the genome, such as the cytochrome
file667648 . Since the é-kb element represented the mitochondrial genome, what was the nature of the circular

file667648 they prove that the 6-kb element was the mitochondrial genome? Wilson and his colleagues sequenced

Figure 36. Right-sorted concordances of mitochondrial

Sketch Differences is a tool of Sketch Engine «which speciffies], for two
semantically related words, what behaviour they share and how they dif-
fer» (Kilgarriff et al. 2004). A Sketch Difference for ‘organelle’ and ‘mito-
chondrion’ was generated (Fig. 37).

organelle/mitochondrion o eq-12m

object_of 8 2 4.4 2.0
label 01 0.0 12.4
«contain 11 106 114
be 10 81 0.0
locate 10 1.0 0.0
identify 1 0 11.3 0.0
find 10 11.7 0.0
surround 1 0 11.8 0.0
discover 2 0 1.2 0.0

subject_of 2 2 1.4 2.6

be 12 8292
have 10 10.4 0.0
modifier & 1 2.2 0.5
visile 0 1 0.0 14.0
celllar 1 0 11.4 0.0
small 10 11.4 00
oviform 1 0 11.7 0.0
novel 10 11.8 0.0
secretory 1 0 11.8 0.0
ovoid 10 118 0.0
new 20 121 00

Figure 37. Sketch Difference for ‘organelle’ and ‘mitochondrion’
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The Sketch Difference for ‘organelle’ and ‘mitochondrion’ showed that
both query items worked as objects of verbs such as ‘contain’ and ‘be’
(Fig. 38).

avian malaria parasites contained visible mitochondria . Kilejian also wanted to learn more about

This unique structure contains secretory organelles (rhoptries, micronemes, and dense granules

Figure 38. Sketch Difference-retrieved data

On the other hand, the adjective ‘visible’ was more likely to occur as a
premodifier of ‘mitochondrion’ while various adjectives - such as ‘cel-
lular’, ‘small’, ‘oviform’, ‘novel’, ‘secretory’, ‘ovoid’ and ‘new’ - were
more likely to be used as premodifiers of ‘organelle’.

Left-sorted concordances of ‘DNA’ (Fig. 39) showed collocations such
as ‘apicoplast DNA’, ‘circular DNA molecules’, ‘extrachromosomal DNA
element’, ‘tandemly arranged 6-kb linear DNA molecule’, ‘mitochondri-
al DNA’ and ‘nuclear DNA’. In particular, 3-word units -such as ‘circular
DNA molecules’ and ‘extrachromosomal DNA element’- and one 6-word
unit, namely ‘tandemly arranged 6-kb linear DNA molecule’, were iden-
tified. Lexical bundles were thus consistently retrieved from the text.
Furthermore, in keeping with the academic prose features previously
mentioned, it emerged that the query item was premodified mainly by
attributive adjectives, some of which ended in «-al» and nouns.
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Corpus: apicoplast
Hits: 19 (7,055.3 per million)
file667648  participated in the race to locate the 35-kb DNA molecule within the parasite’s cell. Araxie

file667648 take another six years before the 35-kb DNA was conclusively shown to associate with
file667648 unsuccessful attempts to locate the 35-kb DNA within the Plasmodium parasites, they decided
file667648 DNA. When scientists analyzed apicoplast DNA , they were surprised to learn that apicoplasts

file667648 isolating equivalent extrachromosomal, circular DNA molecules from other apicomplexan species
file667648 confirmed that the mitochondria and circular DNA were located in different cellular compartments
file66 7648 with the mitochondria, not the circular DNA . This confirmed that the mitochondria and
file667648 nature of the circular extrachromosomal DNA element? The scientists began exploring
file667648 group analyzed the circular extrachromosomal DNA . They determined that the size of the molecule
file667648 were characterizing the extrachromosomal DNA molecules in apicomplexans. According to
file667648 1987, Vaidya et al. 1989). Analysis of its DNA and protein sequences showed that it had
file667648 genome — a tandemly arranged, 6-kb, linear DNA molecule — was identified in the rodent
file667648 6-kb element was the real mitochondrial DNA . How did they prove that the &-kb element
file667648 extrachromosomal DNAs were mitochondrial DNA until late in the 1980s. In 1987, the acceptance
fileb66 7648 DNAs had the same density as the nuclear DNA , making it difficult to distinguish between
file667648 molecular biologists to measure the size of DNA or RNA fragments. One kb contains 1000
file667648 chloroplasts, apicoplasts contain their own DNA . When scientists analyzed apicoplast DNA
file667648 chloride (CsCl) density gradients to separate DNA molecules by centrifugation (Figure 3),
file667648 malaria contained a plastid. Where was this DNA molecule located? Many scientists participated

Figure 39. Left-sorted concordances of DNA

Word Sketch-retrieved data (Fig. 40) showed that DNA worked as (a)
the object of verbs such as ‘analyze’, ‘locate’, ‘show’, ‘contain’ and ‘be’,
(b) the subject of the verb ‘be’, and (c) the premodifier of nouns such as
‘molecule’ and ‘element’.
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D N ;r;?z;Jplast freq = 19 (7,055.3 per million) m a l a r1 a (nouin)
object_of 8 27 and/or 2 0.6 object of 3 2.0
analyze 2 12.42 | | sequence 1 120 cause 2 1242
locate 2 12.0 (| mitochondrion 1 10.83 do 1 11.68
show 1 10.51
contain 1 10.61 | | predicate 1 4.2 subject of 4 3.6
be 2 9.12 | | element 1 10.68 P 113
v = o withind 1 27.2 contain 1 1091
be _2 9.19 | | parasite 1 912 be Z 9
modifier 12 2.0 modifier 1 0.3
circular 3 1194 avian L
mitochondrial 2 1.8
kb 2 11.54 modifies 6 2.0
real 1 1.8 parasite 5 11.32
own 1 1109 toxoplasmosis 1 11.3
nuclear 1 1.0
extrachromosomal 1 10.48 and/or 1 0.6
apicoplast 1 10.09 toxoplasmosis 1 12.0
LLEifiTe o il predicate_of 1 8.4
Bl Z B infection 1 13
element 1 10.36

Figure 40. Word Sketch for ‘DNA’ Figure 41. Word Sketch for ‘malaria’

The Word Sketch for ‘malaria’ (Fig. 41) showed that the query item worked
as (a) the object of verbs such as ‘cause’ and ‘do’, (b) the subject of verbs
such as ‘cause’, ‘contain’ and ‘be’, and (c) the premodifier of nouns such as
‘parasite’ and ‘toxoplasmosis’. Furthermore, ‘malaria’ was premodified by
the attributive adjective ‘avian’.

A nominal trinomial also emerged from the Word Sketch for ‘malaria’
(fig. 42).

‘drug development. Apicomplexans What do malaria , toxoplasmosis and eimeriosis have in common

Figure 42. Nominal trinomials

The Word Sketch for ‘chloroplast’ (Fig. 43) showed that the query item
worked as (a) the object of the verb ‘be’, and (b) the premodifier of nouns
such as ‘counterpart’, ‘apicoplast’ and ‘genome’. The attributive adjective
‘vestigial’ was identified as a premodifier of ‘chloroplast’; as previously
mentioned, derived adjectives ending in «-al» are a main characteristic of
scientific writing.
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chloroplast ...
object_of 1 14
be 1 8
modifier 1 0.5
vestigial 1 13.0
modifies 3 1.6
counterpart 1 12.68
apicoplasts 1 10.75
genome 1 9.57
and/or 4 3.9
prokaryotes 1 12.68
mitochondrion 2 11.68
apicoplasts 1 10.68
redicate 1 13.4
apicoplast 1 1075

Figure 43. Word Sketch for ‘chloroplast’

Nominal binomials were also detected in the Word Sketch for ‘chloroplast’
(Fig. 44).

named the apicoplast. Like mitochondria and chloroplasts , apicoplasts contain their own DNA. When

cellular organelles, like mitochondria and chloroplasts , contain their own independent genomes,

apicoplasts share evolutionary similarities with chloroplasts and prokaryotes (cyanobacteria), they stand

Figure 44. Nominal binomials

The analysis of concordance output (Fig. 45) showed that prepositional
phrases as postmodifiers were very common in the academic writing in-
vestigated. Examples, such as the following, were retrieved: ‘discovery of
the apicoplast’, ‘the identity and function of the new organelle’, ‘the ac-
ceptance of the rule’, ‘the nature of the circular extrachromosomal DNA
element’, ‘the size of the molecule’, and ‘the organization of the 35-kb api-
coplast genome’. As Biber’s (2006) studies suggest, prepositional phrases
as postmodifiers in noun phrases are extensively used in academic prose.
In particular, «of-phrases» working as postmodifiers emerged as a key fea-
ture of the biology article examined (Fig. 45). This finding was in keeping
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with research stating that «of-phrases» are much more widely used in sci-
entific prose (Biber 2006). In general, a wide use of prepositional phrases
as postmodifiers was detected in the scientific prose investigated, which
was in keeping with Biber et al.’s (2002, p. 269) research highlighting the
function performed in this case by prepositional phrases, which «allow a
very dense packaging of information in a text».

Figure 45. Concordances of the prepositional phrase ‘of the’

In the same concordance output (Fig. 45), examples of complex postmodi-
fication were spotted, such as ‘discovery of the apicoplast in the 1960s’
and ‘analysis of the conserved regions of the small subunit’. As Biber et
al. (2002, p. 269) suggest, «[plrepositional phrases as postmodifiers [...]
often occur in extremely dense, embedded sequences».

Overall, in the biology article examined, prepositional phrases were
more common than relative clauses as postmodifiers. These findings were
in keeping with Biber et al.’s (2002) studies stating that in scientific writ-
ing, postmodification is mainly conveyed through prepositional phrases,
and to a much lesser extent, through relative clauses.

In the biology article investigated, the relative pronouns ‘which’ (Fig. 46)
and ‘that’ (Fig. 47) were almost equally distributed. These findings were
not in line with Biber’s (2006) research reporting instead that ‘which’ is
mainly used in academic writing.
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