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ABSTRACT

A Corpus Informed Study on Learning Technical Collocations by
Environmental Engineering Students

The present study attempted to evaluate the effectiveness of explicit and
implicit instruction of technical collocations in an introductory level engineering
course given in English for second year environmental engineering students. The
participants of the study were 61 engineering students at a Turkish state university
located in north-west of the country. The participants were randomly assigned to two
learning conditions. The pre-test scores on vocabulary and reading comprehension
indicated that the groups were similar before the treatment. Prior to the instruction, a
corpus of 89 engineering books comprised of 17 million words was compiled and
technical keywords and their collocations were extracted to serve learners with field-
specific technical collocations. Over a period of 14 weeks, the students in the implicit
learning group were exposed to the target collocations by reading and listening to
texts, whereas the learners in the explicit group completed eight different input- and
output- based collocational learning tasks. The effectiveness of the learning
conditions and tasks were assessed through a battery of four receptive and productive
“knowledge of form and meaning of collocations” tests developed by the researcher
and used as pre- and post-tests. To determine whether there were significant
differences between the gain scores of the groups on the receptive and productive
collocation tests, independent t-tests and Mann-Whitney U tests were performed.
Overall, there were statistically significant differences between the mean scores of
the two groups on all four measures at the end of the semester. The results of the

study confirmed that the explicit study of field-specific collocations followed by

Xiii



various input and output-based activities effectively contributed to learning of
technical collocations. In this regard, the implementation of an activity-based
intentional collocation teaching module would be successful in supporting the
language aspects of an engineering class for multi-word learning. The present study
concludes with pedagogical implications for engineering courses, limitations and

suggestions for further research.

Keywords: Collocations; Explicit & Implicit Instruction; English for Specific
Purposes; Corpus Compilation.
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KISA OZET
Cevre Miihendisligi Ogrencilerinin Teknik Esdizimleri Ogrenimi Uzerine
Derleme Dayah Bir Calisma

Bu ¢alisma Cevre miihendisligi boliimii ikinci smif dgrencilerinin ingilizce
olarak yapilan bir miithendislige giris dersi kapsaminda teknik esdizimli kelimelerin
dogrudan ve ortlik yontemlerle 6gretiminin etkililigini degerlendirmeyi amaglamastir.
Calismanin  katilimcilarimi - Tirkiye’nin - kuzey-batisinda yer alan bir devlet
tiniversitesinde okuyan 61 miihendislik 6grencisi olusturmaktadir. Donem basinda
yapilan kelime seviyesi ve okuma becerisini Olgen On-testler gruplarin benzer
ozelliklerde oldugunu ortaya koymustur. Ogretim déneminin baslamasindan énce, 89
miihendislik kitabinin biraraya getirilmesi sonucu 17 milyon kelimelik bir derlem
olusturulmus ve Ogrencilere alana 0zgii ezdisimlerin &gretilebilmesi icin teknik
kelimeler ile esdizimleri ¢ikartilmistir. 14 hafta siiren dénem boyunca, ortiik 6gretim
grubunda yer alan 6grenciler hedef esdizimlere okuma ve dinleme pargalar1 yoluyla
maruz birakilmis; 6te yandan, dogrudan 6gretim grubundaki 6grenciler sekiz farkli
girdi ve ¢ikt1 odakli esdizim Ogrenim etkinligi tamamlamiglardir. Etkinliklerin ve
ogretim yontemlerinin etkililigi, arastirmaci tarafindan gelistirilen esdizim bigim ve
anlam bilgisini algisal-tiretsel boyutlarda 6lgen dort farkli sinavin on-test son-test
seklinde uygulanmas: yoluyla degerlendirilmistir. Gruplarin algisal ve iiretsel
esdizim sinavlarindan elde ettikleri fark puanlar1 arasinda belirgin farkliliklarin olup
olmadigini anlamak amaciyla bagimsiz 6rneklemler igin T-testleri ve Mann Whitney
U testleri uygulanmistir. Calismanin bulgulari, girdi ve cikti temelli etkinliklerle
desteklenen dogrudan oOgretim yoOnteminin alana 6zgii esdizimlerin O6grenimine
oldukca etkili bir bigcimde katkida bulundugunu ortaya koymustur. Bu baglamda,

calisma sonucunda etkinlik temelli kasith bir esdizim Ogretim bileseninin
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uygulanmasiin miihendislik siniflarinda ¢oklu kelime gruplarinin 6grenilmesinin
desteklenmesine basariyla katkida bulundugu ortaya konulmustur. Mevcut ¢alisma,
miithendislik dersleri i¢in bir takim egitsel Oneriler; ¢alismanin kisitliliklart ve

yapilabilecek yeni arastirmalar i¢in bazi dnerilerle son bulmaktadir.

Anahtar kelimeler: Esdizimlilik; Dogrudan ve Ortiik Ogretim; Ozel Amaglar igin
Ingilizce, Derlem Olusturma.
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CHAPTER 1: INTRODUCTION

1.1 Background to the Study
The existing conditions and overwhelming necessities in the current world
urge one to access sources of information and acquire detailed knowledge. One of
the main means of gaining that knowledge is through reading in a native language or
in a second language. In the case of a second or foreign language, successful
comprehension depends on an adequate degree of proficiency which includes skills

such as decoding, grammar knowledge, and a sufficient amount of vocabulary.

Languages are made up of words. By varying the combination of those
words, we can communicate our message. Thus, vocabulary lies at the centre of
language learning both for comprehension and for proficient use. As Wilkins (1972,
p.111) explained "Without grammar very little can be conveyed; without vocabulary
nothing can be conveyed." Hence, learners need a rich repertoire of vocabulary

knowledge both to comprehend texts and to produce written or spoken language.

It was pointed out in Alderson’s (1984) seminal work that issues of reading
comprehension in a second language might have emanated from problems of one’s
proficiency in that second language. It has been strongly emphasized in the literature
that successful comprehension in reading necessitates extensive word knowledge,
which is an indispensable component of language learning. Some research has
argued that reaching a lexical knowledge threshold is a vital prerequisite for
successful reading comprehension and has offered different figures and percentages

for the lexical threshold levels.



For instance; Laufer (1989) proposed a percentage of 95%, Laufer (1992)
presented the need for 3000 word families, Hirsh & Nation (1992) indicated the
number of 5000 word families, Nation (2006) noted a 98% level, Laufer and
Ravenhorst-Kalovski (2010) offered 95% as minimal and 98% as optimal thresholds,
Schmitt (2010) pointed to a percentage of 98-99% and Schmitt, Jiang and Grabe
(2011) suggested a percentage of 98-99%. The various numbers and percentages
provided above, all illustrate figures required for reading for comprehension

individually without the help of teachers or classroom instruction.

In the past few years, the traditional conception of vocabulary has drastically
changed in the field of English language teaching (ELT). It has been reported by
many experts in the field that the previous line of research usually took the single
word unit as a starting point (Nation, 1990; Meara, 1996; Read, 2000, Schmitt, 2010)
and some trends in this research offered lists of vocabulary for teachers and learners
to explore at their own discretion but failed to provide options for successful
instruction. However, a growing body of research in the last decade has been devoted
to vocabulary acquisition of language learners with the central focus shifted to the
receptive and productive knowledge of multi-word units. This body of research has
clearly illustrated that English language learners from various proficiency levels fail
to comprehend and produce different multi-word types such as collocations (Bahns

& Eldaws, 1993; Fargal & Obediat, 1995; Nesselhauf, 2003).

It was argued that traditional classes in English as a foreign language (EFL)
contexts might not equip learners with the necessary knowledge for processing these
word units and rules to interpret special language use, especially in specific fields of
study (Cohen, Glasman, Rosenbaum- Cohen, Ferrera and Fine, 1979; Salager, 1986).

All around the globe, learners of English as a second or foreign language generally

2



have the essential need for reading field-specific English materials as course
requirements. (Cohen et al., 1979; Farrell, 1990). Alongside educational
requirements, the escalating need for using English in workplaces compels students
to devote close attention to language patterns (Dlaska, 1999; 2002). It has also been
claimed that students in technical fields do not appear to be ready or are unequipped
to cope with the task of working with and comprehending foreign language texts
(Salager, 1986). As a result, students have to enrol in a year of education at language
schools as the proficiency in English they brought from high schools notably lags

behind the expected tertiary course entry levels.

Similar to cases in various other countries, Nurweni and Read (1999) were
quite concerned by the fact that Indonesian tertiary level learners did not have a
sufficient knowledge of vocabulary necessary for reading English texts. This failure
in possessing a satisfactory level of vocabulary was considered to raise the
possibility of annoyance and resentment against academic reading texts. Almost
identical issues were reported by Hong Kong college students in Evans and Green’s
(2007) study which stated that the inability to understand field-specific or sub-
technical vocabulary constituted impediments in reading comprehension. This failure
was reported to have created negative feelings among students’ views on perceived

language abilities.

The problems of learners in reading in university contexts were reported by
Nurweni and Read (1999) for Indonesian college students, Pritchard and Nasr (2004)
for Egyptian engineering majors, Evans and Green (2007) for Hong Kong tertiary
level learners, and Ward (2007) for Thai and Hsu (2014) for Taiwanese engineering

students. In addition, Berman and Cheng (2010) and Evans and Green (2007),



referring especially to understanding field-specific vocabulary by overseas students
studying in English speaking countries, claimed that vocabulary knowledge issues

constituted the principal sources of failure in reading comprehension in English.

A careful systematic exploration of words and language structures can be
achieved through corpus-based studies. O’Keeffe, McCarthy and Carter (2007, p.1)
describe the term corpus as “a collection of texts, written or spoken, which is stored
on a computer”. Moreover, Schmitt (2000, p.88) states that “Corpora provide a
consistent source from which to obtain evidence of the behaviour of many different
facets of language: lexical, grammatical and pragmatic.” There are many advantages
of corpus-based studies. First of all, corpora can be used by researchers to create
reference books such as dictionaries and grammar books, by teachers and writers to
develop language teaching materials, by language testing agencies to construct
language assessment tools and by the learners themselves for the investigation of
language constructs (McEnery & Xiao, 2011; Hunston,2002). Furthermore, they help
researchers, teachers and students to examine the already existing language structures

to see explanations of target language forms and to explore real vocabulary usage.

Nation and Chung (2009) suggest ways for a careful investigation of
vocabulary retrieved from different corpora, to improve the effectiveness of
vocabulary focus. They presume the words in a language to be comprised of four
main categories. These are high frequency words, academic words, technical words
and low frequency words. Among these words, the words in the third category titled
as technical words are very complicated in their nature. Technical words are very
context-bound, and their meanings may vary in different contexts. In order to

understand the text better, the learner is obliged to interpret the meaning of technical



and very rare words besides the more general words (Puangmali, 1976; Nation,

1990).

Hence, a sophisticated knowledge of a certain field of study is required to
classify words as technical in that field. The most straightforward means for the
description of field-specific vocabulary is to consult a field expert about a word’s
technicality in that given discipline (Chung & Nation, 2004; Schmitt, 2010; Nation,
Coxhead, Chung & Quero, 2016). Besides, previous research offered other viable
options to classify vocabulary items as technical. For instance, Chung and Nation
(2004), Nation and Chung (2009), Kwary (2011) and Nation et al. (2016) all state
that the identification of technical vocabulary can be made with very high precision
by a comparison of the repetition of words in a field-specific text with the occurrence

of the same items in a larger general corpus.

Basically, if the frequency of a word is unusually high in a specific field, it
may be a key term in that field and a likely candidate to be a technical vocabulary
item. In the keyness analysis, the examination of a word’s frequency in a target text
in comparison to that word’s occurrence in a reference corpus is performed.
Accordingly, for such an analysis, a large reference corpus and a carefully compiled
target corpus comprised of various special purpose texts are required. Nonetheless;
the issue of creating a sound corpus that accurately encapsulates the distinctiveness
of lexis in a specific domain of study is cumbersome. Miller and Biber (2015)
reported that although their focus was on a very restricted register and discipline and
included the investigation of 10 full length psychology textbooks, the resulting data
was far from an accurate representation of the vocabulary used in the given

discipline.



Recently, researchers have shown an increased interest in field-specific
technical vocabulary and studies have resulted in technical word lists to provide
descriptions of lexical usage in domain-specific texts such as: Ward (1999, 2009a)
for engineering; Martinez, Beck and Panza (2009) for agriculture; Coxhead and
Hirsh (2007) for science; Konstantakis (2007) for business; Wang, Liang and Ge
(2008) for medicine; Hsu (2011) for business; Mukundan and Jin (2012) for nursing;
Hsu (2013) for medicine; Valipouri and Nassaji (2013) for chemistry and Hsu (2014)
for engineering. As Schmitt (2010, p.11) proposes, the formulaic language which
refers to multi-word units serves many linguistic functions among which its function
of “precise information transfer” accomplishes the purpose of transferring necessary

information without causing any misunderstanding.

Speaking of technicality, one very characteristic feature of technical English
is the compounding of bare precise technical meanings that are essentially different
from everyday general use, as “words become technical by the compounding of
several sub-technical terms” (Salager, 1983; p.61). These complex phrases convey
highly compact information. The term for the juxtaposition of words in scientific
English has been given many names such as: compound nouns (Swales, 1974);
technical compounds (Trimble, Trimble & Drobnic, 1979); heavy noun phrases
(Cohen et al., (1979); compound lexical phrases (Salager, 1980); lexicalized
compounds (Olstein, 1981); compound nominal phrases (Salager, 1983); nominal
compounds (Horsella & Perez, 1991); and complex nominal expressions (Bhatia,
1992). Through a combination of multiple sub-technical lexis, words attain a
technical status (Salager, 1983) and the more specialized the texts are, the longer the

complex noun phrases will be.



Besides, if students proceed in the higher levels of academic studies, their
encounters with nominal compounds will increase (Horsella & Perez, 1991). In order
to increase the understanding of nominal compounds, it is recommended that the
most frequently used functions and semantic relations of these compounds are taught
to students at the early stages of tertiary level studies in cooperation with field
experts. Through a study of discoursal patterns and lexis existing in specialist texts,
ESP learners are expected to grow into the community they belong to with their
competence in appreciating concepts and understanding language structures bearing

informative clues about the field of study (Tarantino, 1991).

The last three decades have seen a considerable body of research being
devoted to vocabulary acquisition of language learners, yet the central focus has been
on receptive and productive knowledge of single words. Until recently a number of
researchers have focused on word combinations, collocations and formulaic
expressions (Cowie, 1981; Bahns & Eldaw, 1993). As the pioneering researchers in
the use and discussion of multiword units and expressions, Pawley and Syder (1983)
speculated that speakers are capable of controlling their native language in terms of
fluency and use of phrasal units based on their repertoire of structure and expressions
that have traditional uses in the culture. In line with the above claim, during the early
days of multiword and lexical phrase research, Nattinger (1980) proposed that there
are readily available constituents in language production whose suitability is
monitored by comprehension and the instruction should rely on those units because
knowledge of collocations is a vital prerequisite for a perfect command of English

(Bahns & Eldaw, 1993).



Although there had been claims that highly technical words could
automatically be learned through studying in specific disciplines (Cowan, 1972;
1974) or “can be worked out from a knowledge of subject matter” (Hutchinson and
Waters, 1987), or recommendation for learning more generic semi-technical
vocabulary (Farrell, 1990; Jordan, 1997; Dudley-Evans & St. John, 1998; Coxhead,
2000) or specialized vocabulary common across disciplines (Cohen et al., 1979) had
been offered; later research showed a variation in findings and stated that that was

not the case (Hsu, 2014; Pritchard & Nasr, 2004; Ward, 1999, 2007, 2009b).

Since it seemed impossible for EAP class teachers to provide students with
reading materials that would be very much like their future reading texts, instructors
switched to using more general content to embrace more and more students from
various backgrounds (Clapham, 2001; Dudley-Evans & St. John, 1998). On this
matter, Coxhead (2000) speculated that teaching of language patterns, features and
lexis that are common across various disciplines might be beneficial, whereas ESP is
merely based on the particular idea of fulfilling purposes through language use and
getting involved with the other members of the community one belongs to (Hyland,

2002) or developing deep attachment to the field (Coxhead, 2013).

Contrary to this idea, Hyland and Tse (2007) postulated that academic
vocabulary from different domains differs with regards to the practices and functions
assigned. Based on their in-depth analysis, the authors argued against the feasibility
of general academic vocabulary lists. Recently, a growing number of studies that
aimed to derive lists of formulaic and collocational patterns in academia have
emerged. Among these, Simpson-Vlach and Ellis (2010) aimed to create an academic
formulas list found in a number of spoken and written academic texts. A number of

other researchers have also emphasized the special need for collocational research

8



specific to certain disciplines (Peacock, 2012; Ward, 2007; Durrant, 2009); besides,
an interest in genre specific research had already been pursued; e.g. Gledhill (2000)
and Marco (2000) in research articles, and Baker, Gabrielatos and McEnery (2012)

in newspapers.

For example, Peacock’s (2012) comparison of collocations from eight
different disciplines demonstrates a marked variation across the fields. The author
added that the collocations carry different functions which differ across disciplines.
Similarly, Ward (2009a, p.21) asserted that collocations were commonly shared
elements in the disciplines by stating “A better way to demonstrate the centrality of
collocation to specialization is to show data from words that are common in more

than one sub-discipline”.

With reference to language specialization, one major field of study that
requires one to demonstrate a considerable proficiency in English is engineering. The
knowledge of technical terms used, the types of discourse and register needed to
communicate are pre-requisites for employment in this field. Ward (2009b) indicates
that those seeking to attain a promising career in engineering who might wish to
work for international firms or might seek to update their knowledge will
unavoidably have to refer to sources in English. Although there is a dearth of
extensive research in the literature about English for engineers, a number of studies
have been promising for the development of the field (Hsu, 2014; Orr & Takahashi,

2002; Mudraya, 2006; Ward, 1999, 2009a).

One other specialist field of engineering which has started to attract some
interest recently is Environmental Engineering. This multi-discipline field of

engineering is a combination of various fields of engineering that provides precise



scientific answers for the problems in protecting the nature and maintaining
sustainability in environment. However, a limited number of studies have
investigated the specific vocabulary of this field (Faber, Leon Arauz & Reimerink,
2014; Krausse, 2005, 2008; Liu & Han, 2015) and the specifications and features of

English of this field have not been explored extensively.

As previously stated, it may be advisable to extract field-specific collocations
unique to each field of study. Only then would learners gain a substantial amount of
knowledge on the technical words that co-exist. No doubt that an extensive
knowledge would lead to better comprehension and production of collocations. It is
therefore crucial to investigate authentic and useful collocations to cater for learners’
needs. This may be a good starting point to explore effective ways of learning
collocations, as language learners should be exposed to real instances of languages.
An attempt to explore and describe the required vocabulary, syntactic structures and
language functions of a specific field may help alleviate the burden of learners in

learning detailed aspects of a broader language use (Cobb & Horst, 2001).

There have been claims in the literature that for learners in EFL settings, the
exposure to language should be at an explicit level for acquiring collocations
effectively. For instance, DeKeyser (2003) argued that explicit (mainly deductive)
learning tended to result in more substantial gains than implicit learning did. As a
rule of thumb, learners should notice the patterns and constructions; thus, it has been
frequently mentioned in the ELT literature that noticing is a vital construct. For
Schmidt (1990, p. 129) “subliminal language learning is impossible, and that
noticing is the necessary and sufficient condition for converting input to intake.”

Besides, allotment of attention to the task is central to learning and is crucial for
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deciphering information into long term memory both for retention and retrieval

(Schmidt, 1993).

It can be argued that, not until the learner extends the use of language patterns
and notices and discriminates between different uses of the same structures, can we
call him an achieving language learner. Automaticity in language production, which
allows learners to devote their energy and efforts to thinking and producing their next
utterances in their minds, is bound to the practising of certain word units. So, learners
should raise their awareness to a conscious level in order to benefit the most and turn
intake into acquisition in their long-term memories for future uses. Consequently,
some consciousness-raising activities or form-focused exercises might be of great
use because learners need to explicitly recognize certain patterns of language, and
notice these patterns to further process them so as to comprehend their usage and
later acquire and actively produce similar patterns in their successful language

production (Ellis, 2006b).

When the concept of exposure with regard to patterns is investigated, we
encounter the phenomena of priming. McDonough & Kim (2009) emphasized that
once learners are exposed to many instances of a certain language pattern, their
ability to distinguish appropriate words that would fit in the lexical slots will improve
and eventually they will ascend to an automatic production stage in their language
use. Once a language learner attains certain structural patterns, he will later succeed
in filling in the existing slots with the essential lexical items (Ellis, 2006a). The
concept of priming also extends to vocabulary. For Hoey (2005, p. 13) “Every word
is primed to occur with particular other words; these are its collocates”. Thus, Hoey
(2013) posits that the theory of lexical priming aims to establish connections between

psycholinguistics and concepts like collocations from corpus linguistics.
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Through the use of repetition, or priming that is simply re-exposure to a
prime, the person perceives the language context in which the word combination
occurs, which later enables one to notice characteristics of language use (Hoey,
2013). It may therefore be argued that through learning primed collocations used in
specific fields of study, the learners may sensitize their language use and notice the

conventions frequently used by their discourse communities.

As Schmitt (2008, p.353) argues, “contextualized word knowledge aspects
(e.g. collocation) are probably best learned by being exposed to the lexical item
numerous times in many different contexts”; therefore, an effective approach to
teaching should mainly give learners the chances to encounter and explore the
collocations in a wide range of authentic contexts. Ellis (2002) highlights the
importance of investigations of language examples and patterns by learners and
maintains that exposing the learners to infinite numbers of language constructions
and allowing them to distinguish frequent and recurring patterns would lead to better

language attainment.

Regrettably, much uncertainty still exists about effective ways of teaching
frequently occurring language constructions in ELT. Coxhead (2008) also states that
there is a shortcoming of theoretical basis for teaching multi-words in foreign
language teaching. There are also major discrepancies in the field between forms of
implicit and explicit instructions. While some argue for a form of direct explicit
instruction (Laufer, 2001, 2005; Nation, 2001, 2008), others contend that it is simply
possible acquire vocabulary by means of reading in the second language without a
need for any explicit instruction (Nagy, 1997; Krashen, 2004, 2013); nonetheless,

learning from textual and contextual information provided by books demands longer
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time intervals and requires reading millions of words even to attain general levels of

vocabulary knowledge (Zahar, Cobb & Spada, 2001).

Even though extensive reading is regarded as an effective way of vocabulary
acquisition (Krashen, 1989), the potential attributed to the method might be partially
inflated (Horst, Cobb & Meara, 1998). Besides, very low learning rates were
reported by Zahar, Cobb and Spada (2001) and they also argued that it would
eventually take years to learn even simple general vocabulary items for basic
decoding skills and comprehension thresholds. On the other hand, it was argued in
the literature that activities specifically focusing on words were more efficacious and
took less time to complete in comparison to reading-only conditions. During these
activities, students are urged to notice the assigned lexical items (Laufer, 2003).
Similarly, Horst, Cobb and Meara (1998) hold the view that a direct vocabulary
instruction that is complementary to reading tasks will allow students to seize ample
opportunities for encountering lexical items. Ender (2014), too, suggests a mixture of

both explicit and implicit learning conditions.

The significant role of multi-words and formulaic language in acquiring and
producing language has been emphasized in the literature. Interest in the subject of
the retention and retrieval of these units as chunks from human memory has
heightened for descriptive and research purposes (Sonbul & Schmitt, 2013; Wood,
2002). It was claimed that English language learners from different proficiency
levels failed to comprehend and produce various types of multi-word units,
especially collocations. For instance, Hussein (1990), researching the ability of
Jordanian English major students’ ability to use collocations correctly, concluded

that the students failed to demonstrate a vast amount of knowledge.
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Similar to this study, Bahns and Eldaw (1993) conducted a research with
German learners of English at advanced level. Notwithstanding the amount of
lengthy exposure to English in their classes, the German learners were found to fall
short in their ability to produce appropriate collocations. Working with Arabic
speaking learners and investigating their productive knowledge collocations, Fargal
and Obediat (1995) revealed that only few collocations were correctly produced and
that erroneous collocational patterns persisted over proficiency levels. Other
researchers such as Nesselhauf (2003), studying with German learners; Gencer
(2004) and Kog (2006), instructing Turkish students; Webb and Kagimoto (2011),
assessing Japanese college students and Laufer and Waldman (2011), working with
Hebrew learners; all reported the problems their students encountered while

processing collocational patterns.

Despite the considerable attention devoted to the concept of collocations,
multi-word units and formulaic expressions, it is interesting to witness the scarce
number of studies allotted to the analysis of effective ways of learning collocations.
So, it should be reiterated that studies analysing the teaching and learning of
collocations under different instructional methods are limited in number (Alali &
Schmitt, 2012). The main instruction types are listed in the literature as implicit and

explicit instruction.

Firstly, implicit instruction on collocations aims to investigate the
occurrences of multiword units in texts and tries to expose learners to the target word
combinations through a series of tasks. To explore the issue of the amount of
repetition needed for incidental learning of collocations, Webb, Newton and Chang
(2013) conducted a research with Taiwanese college students and manipulated the

number of target collocations in a graded reader. The researchers postulated that
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more than five encounters for the receptive knowledge of form and 15 encounters for
the productive knowledge of form were necessary for collocation acquisition. The
finding that multiple exposures to the same target collocations within a single text
facilitate learning the form of the collocations is promising especially for extensive

reading programs.

Laufer and Girsai (2008) also carried out a study to investigate whether single
word items and collocations could be learned under incidental learning conditions
through meaning-focused, and contrastive and non-contrastive form-focused tasks.
The performance of students in the contrastive form-focused group was considerably
better than those in the other groups and their success was attributed to noticing
vocabulary items. It was clear from this study that even under incidental conditions,
form-focused instruction on collocations after reading resulted in notable success

rates.

In an example study of comparison of explicit and implicit conditions, Sonbul
and Schmitt (2013) carried out two experiments under laboratory settings to research
the effectiveness of explicit and implicit learning of adjective-noun collocations by
both NS and NNS of English. Both groups achieved substantial gains under explicit
conditions, yet it was duly noted that no task type was capable of contributing to any
considerable implicit collocation learning for the groups. The significant implications
of the studies above for implicit collocation learning can be listed as increasing the

exposure periods to collocations, raising the number of recycling tasks.

Explicit instruction in collocations, however, aims to raise learners’
awareness of multiword units and directs their attention to the existing word

combinations through various tasks. For example, Myers and Chang (2009) were
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able to demonstrate the effectiveness of multiple-strategy vocabulary approach for
teaching collocations. Correspondingly, Webb and Kagimoto (2009) explored the
effectiveness of both recognition and recall activities for learning collocations by
Japanese students at tertiary levels in a single experimental session. The researchers
postulated that productive and receptive vocabulary learning tasks could be deemed
as effective methods for acquiring the knowledge of collocation and meaning. Alali
and Schmitt (2012) working with Kuwaiti students explored the differences of single
and multi-words students. The results revealed that written reviews led to higher

learning gains for both the single and multi-words than oral review conditions.

It was claimed that teaching vocabulary by using explicit tasks gave learners
greater chances for involvement. Wood (2002) supported this claim and added that it
is important help learners meet target patterns repeatedly in different contexts for the
successful acquisition of collocations. Many of the above studies showed that
learning collocations under explicit conditions for improving productive and
receptive knowledge is an effective means on condition that the type and the amount

of exposure is increased and different types of learning tasks are provided.

It was also mentioned in the SLA literature that a popular line of research in
learning and teaching collocations is data-driven learning (DDL). According to Sun
and Wang (2003) corpus-based concordances are more beneficial in comparison to
grammatical examples for learning collocational patterns. Likewise, Yunus and
Awab (2012) was able demonstrate that using DDL for teaching collocations
explicitly produced significantly better scores than a teacher-centred approach. In
parallel to this research, Huang (2014) examining the use of noun collocations by
DDL activities, was able to suggest that the students using concordance lines

produced better sentences and had less errors than the students consulting
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dictionaries for collocations. Therefore, being exposed to real usage patterns in
naturally occurring sentences proved helpful for better collocation production.
Moreover, Daskalovska’s (2015) study with Macedonian learners presented that the

corpus activities were significantly better than traditional activities.

Taken together, the types of activities were shown to be effective in the
literature, yet the tiresome process of training learners for understanding and using
concordances, the fact that the activities are not suited to the preferred learning styles
of some learners, and the high need for technical facilities has raised many issues

regarding the application of the method.

Along with other countries, the teaching of collocations has also been a point
of interest in the Turkish instructional settings as well. For instance, Balci and
Cakir’s (2012) 24-hour classroom instruction with secondary school students,
Ordem’s (2005) ten-week long instruction with ELT pre-service teachers and Kog’s
(2006) three-hour collocation instruction treatment with language school students
indicated that collocation group learners obtained significantly higher scores than

traditional learning group students.

The findings from the literature indicate not only some common findings but
also some controversial ones. A summary of the research supporting direct
instruction demonstrated that exposures to target collocational items and careful
continuous repetitions were crucial to learning. The direct teaching of vocabulary is
deemed to occupy a large proportion of instructional time; however, if the benefits
outweigh the length of time needed then explicit instruction can be deemed a good

investment.
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1.2 Rationale for the Study
A sufficient knowledge of vocabulary is needed for comprehending technical
texts, especially for engineering students, whether it is for students’ academic study
purposes or for their future careers. There is a dearth of research for the description
of the collocations used in Environmental Engineering English (EEE) for
instructional purposes. Therefore, an empirical research on the above-mentioned
issues might be beneficial. There are also inconclusive findings on the efficacy of

explicit and implicit teaching of collocations in the literature.

Besides, there is limited research concerned with technical collocational
knowledge, and especially, studies on teaching field-specific technical collocations
explicitly are very scarce in the literature. Thus, researchers investigating the
underexplored field of EEE collocations may derive invaluable information and input

for vocabulary acquisition research in the field of ESP.

1.3 The Purpose of the Study

The current study aims to fulfil the aspirations of learners and their instructors
who desire to exceed the lexical threshold levels for successful reading in
engineering English in the shortest time possible by learning technical collocations.
For this purpose, the study intends to extract multi-word units, namely collocations,
which are more frequently found in a field-specific corpus than a more general-
purpose one. Thus, the study will first aim for the creation of a list of key words and
the collocations in the EEE corpus for informing lecturers and especially learners

about the key vocabulary items and collocations used in the field.

The second purpose is to explore if there are any significant differences in

productive and receptive knowledge of collocations for the modes of instruction of
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the extracted collocations under explicit and implicit conditions. Furthermore, the
study will further explore the efficacy of learning key environmental engineering
collocations under incidental and intentional instructional conditions for increasing

knowledge of the form and meaning of collocations for receptive and productive use.

Thereupon, the present study wishes to address the following research questions:

1. Are there any differences in the receptive knowledge of collocations of
environmental engineering students who receive implicit or explicit collocation

instruction?

la. Are there any differences in the receptive knowledge of the form of
collocations of environmental engineering students who receive implicit or explicit

collocation instruction?

1b. Are there any differences in the receptive knowledge of the form and
meaning of collocations of environmental engineering students who receive implicit

or explicit collocation instruction?

2. Are there any differences in the productive knowledge of collocations of
environmental engineering students who receive implicit or explicit collocation

instruction?

2a. Are there any differences in the productive knowledge of the form of
collocations of environmental engineering students who receive implicit or explicit

collocation instruction?

2b. Are there any differences in the productive knowledge of the form and
meaning of collocations of environmental engineering students who receive implicit

or explicit collocation instruction?
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1.4 Significance of the Study

Firstly, the current study tries to offer a comprehensive description of the
technical vocabulary found in environmental engineering textbooks. The rationale of
this description is to assist teachers and lecturers with data informed decision-making
processes for enhancing the learning of field specific language use. For this purpose,
a large corpus comprised of over 17 million words was compiled and keywords and
their collocations were extracted. The main advantage of focusing on collocations
extracted by keyness analysis is to cater for a manageable amount of vocabulary to
lay the foundation for a well-planned lexical framework for teaching. It is hoped that
this line of empirical data-based procedures on vocabulary can act as a way of
endowing students with significantly improved vocabulary knowledge for

comprehending the genres in tertiary settings.

Secondly, and most importantly, the study intends to explore the effectiveness
of two modes of collocation instruction on learning technical collocations in the field
of environmental engineering, where there is a notable absence of research. The
current study hopes to deepen a sophisticated understanding of the role of technical
collocation teaching for the acquisition of multiword units and the enhancement of

receptive and productive knowledge of collocations.
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CHAPTER 2: REVIEW OF LITERATURE

2.1 Vocabulary in Technical English

With the introduction of communicative language teaching in educational
settings, there has been a shift on the focus of language teaching, from the command
of structures to communicative proficiency. However, as Zimmerman (1997) noted,
very little attention was given to vocabulary in communicative language teaching
because vocabulary was not the focus of activities. As native-speaker language use
and authenticity were placed in the centre, a careful and systematic study of
vocabulary was not given attention in communicative language teaching. The foreign
language learners were heavily exposed to real instances of languages, whereas the

depth and size of vocabulary were regrettably neglected.

Vocabulary was claimed to be introduced only in context. There were certain
other problems with the definitions of authentic language and usefulness between
communicative language teaching and current perspectives as well. Therefore, the
concepts based on intuitions in communicative teaching differ from the current view.
“In the preparation of communicative materials, frequency counts have been largely
displayed by subjective assessments of usefulness of words” (Zimmerman, 1997,

p.14).

On the issue of authenticity, Nation (2001) holds the view that learners
should be exposed to authentic materials as early and as often as possible.
Accordingly, a systematic exploration of words and language structures is necessary
for accessing the authentic language data. Corpus studies may allow for this
systematic exploration of vocabulary items and language patterns. O’Keeffe,

McCarthy and Carter (2007, p.1) state, “A corpus is a collection of texts, written or
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spoken, which is stored on a computer”. This stored information is useful in
exploring authentic and real usage patterns directly from the real sources of data, and

not based on any intuition.

On this issue, Schmitt (2000) reiterates that with the help of corpora it is
possible to observe the syntactic structures and vocabulary units that occur
persistently in real language data. With the help of corpora both students and
teachers can investigate formal and informal language structures and target

vocabulary items.

2.2 Defining Technical English Vocabulary
For Nation (2001, p.198) technical words are described as “recognizably
specific to a particular topic, field or discipline.” This specificity is mainly caused by
the knowledge base of a field. Thus, technical words are very context-bound and
their meanings may vary in different contexts. “The major difficulty is that
technicalness is a functional aspect of a word and thus the particular use of a word
must be taken into account when deciding whether it is a technical term or not”

(Chung & Nation 2004, p. 251).

For Chung and Nation (2004), the identification of technical words is possible
by consulting field experts who are knowledgeable in their subject area. Therefore, it
may be claimed that a profound knowledge of a specific field of study is a
prerequisite for classifying some vocabulary items as technical that are highly
specific to a discipline (Nation 2001). However, research has offered solutions to the
problem of identifying technical vocabulary. One frequently used method of

extracting technical vocabulary items is keyness analysis. In very simple terms “The
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basic principle is that a word-form which is repeated a lot within the text in question

will be more likely to be key in it” (Scott &Tribble, 2006, p.58).

Scott (1997, p. 236) explains the complicated steps to carry out a keyword
analysis and further states that when statistically compared to other texts “if a word
occurs outstandingly frequently in our text, it will be key”. In keyness analysis, a
word’s frequency is compared to the occurrence of that word in a reference corpus.
Hence; to carry out a keyword analysis, a reference corpus has to be used. It is
therefore necessary to compile a well-designed corpus of texts as a point of departure

to provide detailed information of the field of study.

According to Paquot and Bestgen (2009, p.252) the log-likelihood ratio is
designated as “probably the most commonly used statistical test in keyword
analysis”. Log-likelihood ratio tests are not so much dependent on normality
assumptions; “Instead they use the asymptotic distribution of the generalized
likelihood ratio” (Dunning, 1993, p.65) and this allows them to be used with texts of
smaller sizes and uneven distributions (Oakes, 1998). Paquot and Bestgen (2009,
p.262) indicate “...the log-likelihood ratio which also gives prominence to discipline
or topic-dependent words”. It can therefore be claimed that the ratio can be a reliable
tool to extract words that are unique to a certain field or used in texts in a very

technical sense.

2.3 Using Corpora for Specific Purposes
According to McCarthy (1999), there are two systematic approaches to using
the data obtained from corpora in SLA namely corpus-driven and corpus-informed
approaches. McCarthy (1999, pp. 26-27) explains that "A corpus-driven approach is

absolutely faithful to the evidence of the corpus; a corpus-informed approach takes
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insight from the corpus but filters that insight through common-sense language
teaching practices”. In the light of this definition, a corpus-driven approach might be
useful in describing the existing language patterns, regularities and lexis in a body of
texts, whereas a corpus-informed method might be more useful for teachers and
students as it provides invaluable data for altering the language used for

communication and instruction.

In the last decades, a number of researchers have been interested in the
concept of field specific technical vocabulary and studies mainly have produced field
specific vocabulary word lists (Ward, 1999; Konstantakis, 2007; Hsu, 2011). For
example, the creation of medical word lists from research papers by Wang, Liang
and Ge (2008) and from medical textbooks by Hsu (2013); business lists from
textbooks by Konstantakis (2007) and by Hsu (2011), and an agricultural science
word list from research articles by Martinez, Beck and Panza, (2009) provided

comprehensive descriptions of word usage in various genres.

Among the other scientific fields of study, engineering has a special place and
a successful degree of English proficiency is usually a prerequisite for following
recent advances in the field. A sophisticated understanding of an excessive number
of English technical words and special use of discourse and register specific
communication patterns are regarded as fundamental skills for anyone wishing to be

recruited into engineering.

For instance, Orr and Takahashi (2002) aimed to fulfil the English needs of
working professionals and engineering students in Japan by compiling a written
English engineering corpus that identified key English vocabulary. Their internet

queries on engineering texts resulted in a corpus of 1500 words which they
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considered “a balanced collection of Engineering English vocabulary that is
appropriate for initial mastery by NNS” (Orr &Takahashi, 2002, p.406). Based on

this list they created language tests for engineering English in Japan.

Mudraya (2006); on the other hand, compiled a two million-word
Engineering English student corpus with the aim of supplying engineering students
with a data-driven lexical approach to cater to their needs. The compilation included
whole length textbooks from courses that were defined as: “compulsory for all
engineering students, regardless of their field of specialization” (Mudraya, 2006, p.
235). The rationale for the corpus was threefold as: a) creating a lexis-based student
engineering corpus, b) serving instructors and learners with an engineering word list,
and c) analysing the language properties of Engineering English. The finalized list
was comprised of 1200-word families found in the engineering coursebooks. Yet the

word families in the corpus also included words from the GSL and AWL.

2.3.1 ldentification of Field-Specific Vocabulary

Finding out specific words that would ease the process of reading by lower
proficiency learners has also attracted the attention of other researchers. For instance,
Ward (1999) sought to justify his claim that engineering students would be able to
read EAP texts with ease after acquiring a specific list of 2000 word families.
Besides, he asserted that the general tendency to start learning lexis with a general
vocabulary list would prove useless for engineering students. To support his claim,
he first compiled a corpus of introductory level engineering texts comprised of one
million words, then extracted the 3000 most common word families in the
specialized corpus and tested the predictive power of the list by comparing it with

numerous texts from various disciplines. The results showed that the engineering list

25



predicted better than the GSL and UWL. However, he admitted that his list failed to

contain a number of technical words unique to the subject matter.

A decade later Ward (2009a) reported that engineering students failed to
surpass the first 1000 GSL word family level, even after years of studying English.
To remedy learners’ failure in reading and vocabulary; he proposed compiling a
corpus of engineering texts to set up a very basic list. The final list that intended to
ameliorate the vocabulary knowledge of less equipped engineering students
contained 299 words. The list had a good coverage of engineering textbooks but was

not merely technical as it included words such as show, limit and last.

One major field of engineering that has also gained momentum in recent
years is environmental engineering. This discipline combines knowledge of different
engineering fields for offering solutions to existing problems in providing a
sustainable environment. The variety of English used in this field of engineering is
underexplored. To this date, very few studies have explored the field specific
vocabulary. For instance, Krausse (2005) compiled a corpus of various types of
environmental engineering texts ranging from formal letters written by engineering
firms to governmental reports. The final written corpus was comprised of 2 million
tokens and further analyses were performed on the textual features and implications

for classroom settings were offered.

Lately, Hsu (2014) created a corpus of 100 English Engineering textbooks
from various fields ranging from aerospace to environmental engineering with the
aim of compiling an engineering word list. Five textbooks from each field comprised
a corpus of around four and a half million tokens. The researcher created a 729-word

family list to be used with engineering students from distinct engineering fields.
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Hyland and Tse (2007) asserted that the use of academic vocabulary in
different disciplines tended to differ in terms of practices and functions assigned to
them. Their in-depth analysis challenged the conception of usefulness of general
academic vocabulary lists by revealing that words assumed different semantic roles
in different science fields. To test the variability among disciplines, a corpus of 3
million-words comprising of various genres ranging from coursebooks to doctoral
dissertations was compiled. The data from the corpus revealed that the usage of
vocabulary items varied widely across disciplines. As a result, the authors suggested
that a very crucial point of departure would be “the student’s specific target context”
(Hyland &Tse, 2007, p.251) if the instructors were willing to derive considerable
benefits from the endeavour of learning. Based upon the analysis of lexical items,
previous research usually offered vocabulary lists for instructors and lecturers to
explore on their own accord but did not offer comprehensive solutions for offering

better instruction.

2.4 Multiword units and Collocational Knowledge

Collocations are among the building blocks of a high degree of language
proficiency because of their extremely frequent occurrence in everyday and formal
language use. The highly influential role of collocations in comprehending the
incoming information through language processing has been the primary focus of
research in SLA studies for a long time. Nattinger and DeCarrico (1992, p.36) state
that “Collocations are strings of specific lexical items, such as rancid butter and curry
favor, that co-occur with a mutual expectancy greater than chance”, while Hunston
(2002, p. 12) defines collocations as “the statistical tendency of words to co-occur”.
What is common in the above definitions is that, the words favour the company of

each other significantly, exempted from the chance factor. From a psychological
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perspective Newell (1990, p. 7) asserts that “A chunk is a unit of memory
organization, formed by bringing together a set of already formed chunks in memory
and welding them together into a larger unit”. Brown (1974, p.3) asserts that “Every

useful collocation is another step towards understanding the concept of a word.”

Likewise, Ellis (2001, p. 38) defines chunking as follows: “It is the
development of permanent sets of associative connections in long-term memory and
is the process which underlies the attainment of automaticity and fluency in
language.” Learners start to acquire the chunks that establish these connections from
the very early moments of the language learning journey (Ellis, 2003). Having
regular patterns in the language use, these language sequences allow themselves to
be processed more easily and quickly as the mind (through exposure) is adjusted to
the regularities of these clusters. According to Ellis (2003, p. 79), a competence, that
is regarded as nativelike is mainly comprised of being able to use the existing
sequences in language with fluency and accuracy and chunking lays the very

foundation and awareness of these patterns.

With the help of chunking, more memory space might be allocated to the new
incoming information to be processed and as a result, this may relieve the burden on
the components of the working memory (Baddeley, 1983, p.316). It is by these
means that future retrieval of collocations might be enhanced with stronger ties
between the short- and long-term sequencing of chunks. If the recursive nature of
word groups leads to better memory traces, then instruction based on those multi-
word units will become more meaningful. Therefore, if learners wish to
communicate more effectively and fluently, they have to obtain a certain level of

proficiency in their knowledge of collocations. On this issue, Bahns and Eldaw
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(1993, p. 109) argue that: “a knowledge of collocations is essential to full

communicative mastery of English”.

Besides, Hoey (2012) contends that recurring exposures to a word and its
associations like textual, pragmatic or semantic contexts would allow a person to
“identify 'the genre, style, or social situation it is characteristically used in' and
‘features of the context that are also being repeated” (Hoey, 2013, p.3). For Ellis
(2009, p. 141) language constructions are “basic units of language representation”
and they are rooted in the awareness of language for learners and are mainly shaped
by the society for referring to form and meaning relations. To create these relations,
Ellis and Collins (2009) suggested that the learner should be equipped with a
repertoire of acquired patterns of language use to sensitize themselves to the input
frequency of constructs, since “Human learning is sensitive to frequency: the more
times a stimulus is encountered, the faster and more accurately it is processed” (Ellis
2006a, p. 5). Therefore, Ellis (2009, p.145) contends that “multiple repetitions are
also necessary for entrenched representation”, which would allow language learners
to process items more quickly, respond to stimuli in a more fluent way and acquire

patterns for future uses in appropriate contexts.

Currently a number of researchers have directed their attention to various
genres and contexts and created lists for collocational patterns and formulaic
language. For instance, Simpson-Vlach and Ellis (2010) compiled a formulas list by
exploring a corpus of 4 million written and spoken academic texts. The researchers
extracted 3-, 4- and 5-grams occurring in the corpora. In order to find out the n-
grams specific to academic texts, they used the log-likelihood ratio statistics. Later
the word strings were checked by the mutual information statistical measure to

ascertain that the component words in the n-grams were not juxtaposed together
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based on the chance factor. “The MI measure compares the probability of two words
occurring together through intention with the probability of the two words occurring

together by chance” (Kennedy, 2003, p.473).

According to Hunston (2002, p.70), “Very generally, an MI-score indicates
the strength of a collocation.” Church and Hanks (1990, p. 29) referring to their
measure of association ratio based on the mutual information state that “It can help
us decide what to look for; it provides a quick summary of what company our words
do keep.” It is therefore clear that, higher ratios will indicate a stronger connection
between the two words. “Significant collocations are collocations that occur more
frequently than would be expected on the basis of the frequency of occurrence of the
individual items” (Herbst, 1996, p.382). Simpson-Vlach and Ellis (2010) later
assigned pragmatic functions to the formulas with the help of EAP experts and
asserted that the list of formulas could be incorporated into EAP instructions and

language texts.

Furthermore, Peacock (2012) studied the disciplinary variation of collocations
with high frequencies from eight different disciplines. His corpus consisted of 320
articles helped the extraction of 16 abstract nouns for further investigations. A
comparison of the findings retrieved from the disciplines indicated a substantial
variation across different fields. The author argued that a vast majority of
collocations were “standard terminology in the discipline” (Peacock, 2012, p.42) and
added that the collocations bore functions and meanings that varied across different

disciplines.

Based on the above definitions, it seems feasible and beneficial to sort out

field specific collocations from areas of study, in order to allow learners to acquire
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higher numbers of technical collocations. To explore the spoken collocations in
contrast to the highly dominant written collocation research, Shin and Nation (2008)
extracted collocations with high frequencies from the spoken part of the British
National Corpus (BNC). The study employed an exhaustive list of criteria for the
collocation selection. The authors recommended their list as a valuable starting point
for designing language syllabi. Besides, Kennedy (2003) examined the collocations
of adverbs of degree in the British National Corpus and specifically explored
maximizers and boosters. The study used the mutual information measure for

collocation extraction.

Even though the role of collocations in language proficiency has long been
highlighted and instruction has been offered to learners, the previous research
eloquently expressed that many English L2 learners had serious comprehension and
production problems with collocations (Fargal& Obediat, 1995; Nesselhauf, 2005).
For example, Hussein’s (1990) assessment on Jordanian students’ ability to use
collocations correctly pointed to apparent failures. Although the students were
English majors, a language proficiency test showed that they were lacking in
language skills. A multiple-choice test for measuring the receptive knowledge of
form was administered to 200 students. The results illustrated that more than 50
percent of the answers were wrong. The researcher attributed the mistakes to the
learners’ first language (Arabic) and to fossilized forms of use that are idiomatic
expressions and substitutions of some broad concepts for specific words that is

overgeneralization.

In order to test their assertion that learners fail to attain considerable levels of
success in their collocational knowledge in comparison to vocabulary knowledge

levels; Bahns and Eldaw (1993) worked with advanced level L2 German on their
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knowledge of collocations. The findings indicated that the advanced level students
failed to provide correct answers in almost half of the questions in both tests. Despite
years of exposure to English in classes, the students had limited ability in producing
correct collocations. Eventually, Bahns and Eldaw (1993, p. 109) asserted that “...

collocations should indeed be taught”.

Fargal and Obediat (1995) assessed the knowledge of collocational form
recall, and collocational form and meaning recall of Arabic speaking learners. The
researchers took an identical testing design from Bahns and Eldaw (1993) yet they
had 11 fill-in-the-blanks and 11 translation items. The study claimed to test 22
commonly used English collocations related to food, clothes and weather. The results
showed that the correct production of target collocations was limited to very few
items. The data also displayed clear patterns of lexical simplification strategies. The
strategies were listed as: synonymy, paraphrasing, transfer and avoidance. The
researchers were able to demonstrate that almost all of the errors in the advanced
learner group’s collocation production were caused by parallel translation from L1

by using different verbs to express a similar meaning.

With a larger data base, Laufer and Waldman (2011) carried out a
comparative study of collocations in written assignments by native and non-native
speakers. Focusing on the most frequent 220 verb-noun collocations, the researchers
explored the concordances for comparing NS and NNS. The comparisons indicated
that NSs’ production of verb + noun collocation was significantly higher than the
Hebrew learners’ production at every proficiency level. The analysis indicated that
there was a correlation at advanced level and there was a significant difference
between advanced and beginner students. The proportions of erroneous collocations

comprised almost one-third of total collocations produced at each proficiency level.
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To compare the collocation processing and production of NS and NNS in
student produced written academic texts, Siyanova and Schmitt (2008) manually
extracted collocations. With specific reference to the number of adjective-noun
collocations, the researchers displayed that the NNS produced as many collocations
as the NS English students. Therefore, the authors provided counter-evidence against
the findings of previous research indicating failures of NNS in collocational
performance. However, the second part of their study focusing on the NS and NNS
collocation frequency judgements, acknowledged that it takes longer and becomes
harder for NNS to recognize and process less frequent collocations. It can still be
argued that the writing task in terms of its nature might have lent the NNS more time
to go over and examine their production whereas the judgement task required
simultaneous processing and evaluation of collocation items. Although a large
number of studies have researched collocations, multi-word units and formulaic
expressions, it is quite interesting to notice the limited amount of research on the

exploration of the efficacy of ways of acquiring collocations.

2.5 Collocational Knowledge and Language Learning
With specific reference to the concept of vocabulary learning, the term
incidental corresponds to the word learning that occurs as the unintended result of
tasks at hand which have not been tailored to teach lexis directly, whereas the body
of tasks that explicitly intend to engage the mind with vocabulary items is referred to

as intentional learning (Hulstijn, 2001).

In the circles of SLA, Nagy and Anderson’s (1984), Nagy, Herman and
Anderson’s (1985), and Nagy’s (1997) pioneering work affirmed that an average
American high school student had a vocabulary size of 25,000 or more words. Thus,

the researchers demonstrated the improbability of learning such a high number of
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words simply by explicit instruction and resorted to the nature of learning that
occurred during reading texts extensively by multiple exposures to explain this

learning phenomenon.

2.6 Collocation Instruction
The significant role of multi-words and formulaic language in acquiring and
producing language has been strongly emphasized in the literature. Interest in the
retention and retrieval of these units as chunks from human memory for descriptive
and research purposes has been heightened (Sonbul & Schmitt ,2013; Wood, 2002).
As Ellis (2003, p.76) reiterates “Chunks that are repeated across learning experiences
become better remembered”. However, there is a dearth of studies on effective ways

of teaching multiple words (Alali & Schmitt, 2012; Webb & Kagimoto, 2009).

According to Bahns (1993, p.61) “To teach English collocations to speakers
of other languages, it would, of course, be very useful to have a rich variety of
teaching material like collections of exercises and workbooks.” He further added that
it would decrease the time and diminish the efforts for observing and studying
collocations via reading through the course of learners’ academic lives. “It is
necessary and important to raise learners’ collocation awareness in the process of
learning English as a foreign language. To do so, suitable materials are a must”

(Jiang, 2009, p.113).

2.6.1 Implicit Instruction of Collocations
The acquisition of vocabulary is a kind of incremental, step-by-step increase
which starts with simplicity and later progresses to complexity in knowledge;
accordingly, the more chances of encountering lexical items in rich contexts a

student has, the more sophisticated and successful his vocabulary acquisition will be.
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During the procedure of implicit learning, the mind disseminates the available

information subconsciously from the contextual clues.

As specified by Ellis (1994, p. 1), “Implicit learning is acquisition of
knowledge about the underlying structure of a complex stimulus environment by a
process which takes place naturally, simply and without conscious operations”. This
definition allows for the interpretation of two major aspects of implicit learning as a)
a simple effortless process and b) a condition devoid of consciousness. Thereby, the
learners are expected to gradually absorb the regular patterns in the input
automatically in the course of time and unconsciously acquire the necessary core
knowledge base. The previous research on implicit collocation instruction intended
to explore the acquisition of this knowledge base for multi-word units in texts and

tried to expose students to the target collocations by a combination of tasks.

For instance, Webb, Newton and Chang (2013) worked with Taiwanese
college students and changed the number collocations in a reader to discover the
minimum number of occurrences required to learn the form of collocations. The
learners read the graded readers and listened to the audio files simultaneously. Their
findings suggested that multiple exposures to the same target collocations within a
single text facilitated learning the form of collocations. The study further postulated
that at least 5 encounters for receptive and 15 encounters for productive knowledge
of form would be inevitable. It can be argued that collocations can be learned under
incidental conditions with multiple exposures; yet instructors have to ascertain that
the learners first notice the existing collocations. In addition to this, the instructors
must also confirm that they serve learners with multiple occurrences of the same
target elements in reading texts which does not seem to be the typical case especially

for English for specific purposes.
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Laufer and Girsai (2008) conducted a study for the exploration of whether
there would be any differences in learning single words and collocations under
incidental conditions by using explicit translation and contrastive analysis methods.
During the instructional treatment period, all learners read texts and later carried out
tasks assigned to their groups. An unannounced active and passive translation recall
test was administered after the tasks were completed. The results tests showed that
the contrastive form focused group students outperformed the others; thus, the
noticing, the role of L1 and the output tasks were regarded to be the reasons for the
groups’ success. This study showed that form focused collocation instruction
following reading comprehension activities resulted in higher learning rates even

under incidental conditions.

The above research indicates that the acquisition of lexis under incidental
conditions is not an effortless routine, yet relies upon numerous elements such as
opportunities to encounter the lexical items with contextual clues and the rate of
occurrence and saliency of items (Ellis, 1994). In line with this, Alcon (2007)
postulated that a teacher-led focus on word forms accompanying the process of
incidental learning of vocabulary by reading fosters the noticing of words by students
and is an efficacious means of promoting acquisition and future use of vocabulary.
Therefore, it was advised in the literature that students should confine a fair amount
of their attention not only to the form of an encountered word but also to the meaning
for vocabulary acquisition to happen (Ellis, 1997). However, Nation (2007) reiterates
that the gains made from reading under incidental conditions are fairly low in
comparison to deliberate learning routines and that this progress can transform to

substantial gains only if the input is received by the learners in massive quantities.
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To question the claims about incidental and intentional study of collocations,
Sonbul and Schmitt (2013) made two experiments on the effectiveness of learning
adjective noun collocations by both NS and NNS of English under explicit and
implicit conditions. Both groups learnt medical collocations through reading texts
and were later tested with explicit and implicit measures of assessment. It was clear
from the results that both groups had high gains in the explicit settings however the
emphasized and bolded collocations were more effective for L2 learners. It was seen
that implicit collocation learning was not successful under any task conditions. Based
on the findings above, the significant implications for implicit learning of
collocations can be listed as: increasing the numbers and times of exposures to
collocations, raising the number of recycling tasks and enhancing the input for

raising awareness.

2.6.2 Explicit Instruction of Collocations

According to Ellis (1994, p.1), “Explicit learning is a more conscious
operation where the individual makes and tests hypotheses in a search for structure”.
In this type of learning, the learners are consciously and selectively looking for
patterns of regularities in the input and test their underlying assumptions about the
structure. In a parallel fashion, Hulstijn (2005) argued that explicit learning was a
type of language processing with an intention to explore whether the information in
the input included regular patterns and how these regularities could be figured out
with the help of rules and concepts. There is an overwhelming need to heighten the
awareness of students through the use of special tasks and activities to direct their
attention to the significance of vocabulary learning (Hulstijn, 2001). The idea of
accomplishing the task of gaining a complete understanding of the language input

even by a major increase in the time spent for reading and listening, is an
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unattainable goal, as long as it is not approached with a multi-faceted approach for

vocabulary learning.

The major aim of explicit collocation instruction is to foster a heightened
awareness of multi-words for learners and to turn their attention to the combinations
of words by using different vocabulary tasks. For instance, Myers and Chang (2009)
explored the effects of exposures to collocations for vocabulary acquisition through a
vocabulary teaching approach. The experiment was carried out with high school
students from Taiwan. Two trained teachers instructed learners under three
conditions which were: a) a control condition where the students merely worked on
English pronunciations and used translations for explaining the target collocations
without any specific vocabulary strategies; b) an experimental condition where
students were given strategy instructions with concept wheels, sentence plus
definition method, word maps and personal vocabulary notebooks and c) another
experimental condition, which exposed the learners to semantic mapping, sentence
plus definition method, a word-to- picture word association technique and
pantomiming as strategies for vocabulary instruction. The study followed a “post-test
only” research design. The post-test mean-scores revealed that experimental group
students were more successful than the control group students. The study concluded
that the multiple strategy vocabulary instruction method to teach students the
collocational and lexical knowledge was effective. The researchers attributed this
effectiveness to multiple exposures to target collocations in meaningful contexts with

explicit explanations.

In line with the above study, Webb and Kagimoto (2009) explored the
effectiveness of exercises for learning collocations. The study used a 90-minute

experimental session. The experimental group did a receptive task with the target
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collocations glossed and sample sentences showing the highlighted collocations in
real contexts. The learners were simply instructed to read the collocations in the
sample sentences. Whereas, the second experimental group who were assigned to the
productive (cloze) tasks encountered the same target collocations and the glosses.
Yet, in this condition the target collocations in the identical sentences were removed.
The learner’s task was to write them in the blanks by choosing from two options. The

control group received no training.

The students were administered four post-tests which were: productive
knowledge, receptive knowledge, productive translation and receptive translation of
collocations to identify the gains in their collocational knowledge. It was found that
both vocabulary learning tasks helped learners to gain knowledge of collocations at
significant levels; hence the difference between the amounts of improvement was
small. The study further proposed that the receptive exercises were more effective for
learners at lower levels and the students at higher-levels benefited more from the
productive learning tasks. Nevertheless, the researchers were able to show the

efficiency of recall and recognition tasks in acquiring the knowledge of collocations.

To explore whether differences existed between learning single and multi-
words; Alali and Schmitt (2012) carried out a research with 35 female Kuwaiti
students at a public school. The students were instructed to learn single words and
idioms with the same direct vocabulary instruction methods. The learners were
presented with the target vocabulary items via Power Point slides which provided the
native language translations (Arabic in this case) for one minute per item. The
variety of learning conditions, namely “no review, oral review and written review”
assisted the learners for target item revisions. Delayed post-tests were given 12 days

after the treatments. The single word-learning test scores indicated a higher learning
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rate than the idiom learning treatment. Significant differences were observed

between single-word and idiom learning groups for form and meaning recall.

The researchers further questioned the effects of repetition and concluded
that, if only word recognition knowledge is considered then questions arise about the
value of repetition. Yet, “if recall knowledge is necessary, then repetition was shown
to be effective in increasing learning” (Alali and Schmitt, 2012, p.167), and learners
may benefit from repeated exposures for better word learning and retention. Overall,
the word learning gains through written reviews for both the single and multi-words
facilitated significantly higher gain scores than under oral review conditions. The
researchers asserted that learning vocabulary items through the use of explicit tasks
provides learners with greater chances of involvement and “it is clear that more
reviews lead to greater learning” (ibid, p.167). This finding is in line with that of
Wood (2002) who argues that it is crucial to ascertain that the target formulas are

repeated in a variety of convenient contexts for an effective acquisition.

Webb and Kagimoto (2011) explored several issues with 41 Japanese college
students. The first issue explored was the number of collocations used with the same
node, the second was the node’s position and the third was the effectiveness of
learning collocations for synonymous items. One 90-minute class period was
reserved for learning target collocations with translations in different sets. The
collocations were taken from a corpus of general English. Items like shortcuts, social
life and powerful figures were learned by the learners. A pre-test with a productive
translation was given to learners prior to the study where they were requested to
supply an English equivalent of the collocation in Japanese. The statistical analysis
revealed that the node words with more collocates were learned better. So, it was

argued that offering multiple collocates of a given node facilitated better learning.
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The findings indicated that the position of the collocates did not have any significant

effects and learning collocations for synonym pairs was not an effective technique.

Gencer (2004) aimed to point out that some verb collocations of words
known by intermediate EFL Turkish learners would go unnoticed while reading
English texts. To test his hypothesis, he focused on 25 verb noun collocations in a
reading text. A group of 18 learners worked with the verb-noun collocations in the
texts whereas another group of learners were instructed in single word. The results
showed better scores for the learners in the collocation instruction group. In his
investigation of the effectiveness of explicit collocation instruction on collocational
awareness, Ko¢ (2006) indicated that students were able to gain better retention
scores even in three treatments when they were instructed on collocational patterns
through activities such as translation in comparison to their peers who focused on

single words.

Among the rare studies that focused on the explicit teaching of collocations in
real classroom settings, Ordem’s (2005) study comes to prominence with its quasi-
experimental design and ten-week long instruction pattern. Working with two classes
of ELT pre-service teachers, the researcher taught the target collocations from the
learners’ textbooks explicitly to the experimental group students and used traditional
guessing from the context and antonyms-synonyms exercises in the control group.
The results revealed that the experimental group test scores were significantly higher
than those of the control group. Besides, the scores from the writing tasks indicated
that more appropriate collocations were produced with higher percentages by the

experimental group.
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Another experimental research study that was carried out with secondary
school students by Balc1t and Cakir (2012) compared the teaching of collocations
versus traditional single word teaching. By the end of a 24-hour instruction, it was
found that the higher scores were obtained by collocation group learners. Recently,
Bagc1 (2014) examined the receptive and productive knowledge of intermediate and
advanced Turkish EFL learners at a Turkish university. The study sought to identify
proficiency differences with regard to the collocational knowledge of learners and
the results indicated that the advanced level learners outperformed the intermediate
learners. What the above research indicates is that, it is recommendable to study
collocations under explicit conditions for improving receptive and productive
knowledge of collocations. However, it can be recommended that the amount of
exposure to collocations should be ascertained and different types of effective tasks
should be offered. “Classroom activity could consist of exposure to large amounts of
input, with attention paid to the formulaic sequences being used” (Wood, 2002,

p.10).

Another line of research that has gained momentum in the learning and
teaching of multiword units is data driven learning. For Johns and King (1991, p. iii)
“the use in the classroom of computer -generated concordances to get students to
explore regularities of patterning in the target language, and the development of
activities and exercises based on concordance output” is the definition of data driven
learning. The approach makes use of a target corpus and requires learners to explore
target text features by themselves for self-directed learning and also makes uses of
concordance (Cobb,1999; Boulton, 2010). Among many other studies, DDL has

recently shifted its attention to collocational units.
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To explore the effectiveness of paper-based and computer enhanced data
driven learning on the issue of explicit teaching of collocations of prepositions;
Yunus and Awab (2012) initiated a study with 40 Malaysian law major
undergraduates at intermediate to advanced proficiency levels. An experimental
group of 20 students was introduced to module-based data driven learning materials
created from written law texts. The comparison group students were given the same
structures in full sentences yet with a teacher-centred traditional approach. The
students were instructed with the two assigned methods over the course of six weeks.
The data obtained through the same pre- and post-tests consisting of 25 questions
that focused on sentence completion, error identification and semantic function
indicated that the experimental group using the module-based DDL significantly
outperformed their counterparts.

With a rationale of examining the extent of improvement on learners’ use of
abstract nouns through the use of DDL activities, Huang (2014) initiated a corpus-
based concordance study with 40 upper intermediate Chinese EFL learners. The
experimental group learners were required to use concordance lines for studying,
whereas control group learners used dictionaries for collocation consultation. The
control group studied 5 target words by dictionary consultation. The treatment group
was given ten concordance lines for each of these five target words to explore at the
end of the class. The results from both post-tests indicated that the essays written by

learners in the concordance group were more successful and contained fewer errors.

Sun and Wang (2003) aimed to investigate the effects of deductive and
inductive means for collocation instruction. 81 Taiwanese high school students were
allocated two learning settings. Firstly, both groups were administered a pre-test on

an error correction task on four collocation patterns. The experimental group
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members were required to explore those four collocations on three online
concordancers to induce the rule patterns. Meanwhile, the control group was
provided with grammatical rules and example sentences to study deductively. The
findings from the error correction test results pointed to superiority of the inductive

approach.

Koosha and Jafarpour (2006) aimed to investigate three issues in their
research, which were: a) whether paper-based DDL concordances exerted any
noticeable effects in learning collocations of prepositions, b) whether learners’ levels
of English language proficiency would make a difference in knowledge of
collocations of prepositions, and ¢) whether there was an effect of learners’ L1 in
learning collocations of prepositions. 200 Iranian learners of EFL, studying English
at three universities were involved. There were two groups of learners where the first
group was instructed with traditional activities based on grammar reference books to
study collocations of prepositions and the other group was trained to use paper-based
concordancing lines for exploring the collocations of prepositions retrieved from the
Brown corpus over the course of twelve weeks. The experimental group students
who used the data-driven learning method surpassed the control group students in

terms of gains in knowledge of collocations.

With the aim of exploring the effectiveness of corpus-based activities over
traditional ones for collocation learning, Daskalovska (2015) conducted a study with
46 Macedonian learners. The treatment group learners worked on an online corpus
database whereas the control group learners studied the verb-adverb patterns via the
activities in their books such as multiple choice and matching activities. The
treatment session lasted for one hour and the learners were given an immediate post-

test similar to the pre-test.
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The results revealed significant differences between the two groups on both
the immediate and the delayed post-tests. It was indicated that the experimental
group learners in the online concordancing condition outperformed the learners in the
control condition which led the researcher to claim that “the corpus-based activities
were more effective for learning verb-adverb collocations than the traditional
activities” Daskalovska (2015, p.137). The literature review for DDL activities
revealed their efficiency; however, the long exhaustive phases of teaching learners
how to use corpus and concordance resources and the limited technical facilities

impeded the use and application of the method.

The findings from this exhaustive list of the literature indicate some common
findings as well as some controversies. A summary of the research supporting the
direct instruction method demonstrates that exposures to target collocational items
and careful continuous repetitions are the key to learning gains. It is known that
acquiring substantial amounts of vocabulary has an incremental nature and
necessitates exposure to the words under numerous conditions and in a range of
contexts (Nattinger & DeCarrico, 1992). The direct teaching of vocabulary is deemed
to occupy a large proportion of instructional class time. However, if benefits
outweigh the time limitation then it can be argued that explicit instruction is needed.
To summarize, “the direct teaching of vocabulary during reading is definitely worth

the effort” (Sonbul & Schmitt, 2009, p.259).
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CHAPTER 3: METHODOLOGY

3.1 Introduction

This chapter includes seven sections. Section 3.2 reintroduces the research
questions. Section 3.3 draws a comprehensive picture of the context of the present
study while section 3.4 describes the two phases of the study. Phase one identifies
the processes of compilation of environmental engineering textbook corpus and the
stages utilized in the extraction of technical vocabulary and their collocations. Phase
two describes the steps for the meticulous preparations for the experimental study
and outlines the construction of the receptive and productive collocation tests.
Section 3.5 provides complete details of the design and application of the
instructional procedures. Finally, section 3.6 gives brief details about the test

administration and scoring.

3.2 Research Questions
The current study explored two different types of instruction, namely implicit
and explicit collocation instruction, with a rationale of determining if significant

differences existed between learner scores in the two treatment groups.

1. Are there any differences in the receptive knowledge of collocations of
environmental engineering students who receive implicit or explicit collocation

instruction?

la. Are there any differences in the receptive knowledge of the form of
collocations of environmental engineering students who receive implicit or explicit

collocation instruction?
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1b. Are there any differences in the receptive knowledge of the form and
meaning of collocations of environmental engineering students who receive implicit

or explicit collocation instruction?

2. Are there any differences in the productive knowledge of collocations of
environmental engineering students who receive implicit or explicit collocation

instruction?

2a. Are there any differences in the productive knowledge of the form of
collocations of environmental engineering students who receive implicit or explicit

collocation instruction?

2b. Are there any differences in the productive knowledge of the form and
meaning of collocations of environmental engineering students who receive implicit

or explicit collocation instruction?

3.3 Context

The context for the study was chosen primarily because of the personal
connections with the faculty members in the engineering department and the
proposal blossomed out of discussions generated by some of the instructors and the
researcher. The participants of the study were 61 second year (Sophomore)
environmental engineering majors in the department of environmental engineering,
Uludag University, Bursa, Turkey. There were initially 75 students but 14 of them
were excluded from the final data analysis because they missed more than one

session of classes or were unable to attend the post-tests.

There were 49 female and 12 male learners in the study groups. The mean age
for the participants was 20.76. The participating students had all studied English for

about seven or eight years in primary, secondary and high school levels as part of the
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Turkish national curriculum. 59 of the students were taught English in a year of
intensive language classes during their high school years. All participants had also

attended a year-long English preparatory school before starting their freshman year.

In the engineering department where the study was carried out, the classes
were generally conducted in large auditoriums with a large group of students. When
the number of learners enrolled in a course exceeded 60, the students were
automatically split into groups by the student registrar’s office automation system
based on their student numbers. The students with even numbers were enrolled in the
first class and the remaining odd numbers were enlisted in the second section. Thus,
the participants of the current study were assigned to two classes at the beginning of
the study randomly. Therefore, the present research used a close to true experimental
design where participants were randomly assigned to one of the study groups. The
concept of random assignment allows researchers to restrict any pre-existing

differences between the groups (Schreiber & Asner-Self, 2011).

The medium of instruction in the department is Turkish. However, new
regulations from accreditation committees obligated the engineering department to
have compulsory English courses in the curriculum corresponding to 30 percent of
the whole curriculum. As part of these regulations, the department required students
to take a course entitled “Introduction to Environmental Engineering” which was
taught in English each spring semester. It was stated in the syllabus that “The
objective of the course is to improve the English terminology knowledge of the
students related with the Environmental Engineering field and improve the ability of
the students to communicate in English on Environmental Engineering field topics”.
Over the course of 14 weeks and 90 minutes per week, the course aimed to introduce

learners to general topics of Environmental Engineering, water pollution, air
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pollution, soil pollution, solid and hazardous waste management. There were two

classes for this course and four different lecturers taught the course in the three

weeks reserved for their field, and later they exchanged classes. The syllabus of the

course for both classes is given below.

Table 1. Syllabus of the ‘Introduction to Environmental Engineering’ Course

Week Class A Week Class B

1 Introduction 1 Introduction
2 Water treatment 2 Air pollution, definition, sources
3 Water quality management 3 Air pollutants, characteristics, effects
4 Wastewater treatment 4 Air pollution meteorology, dispersion
5 Air pollution, definition, sources 5 Water treatment
6 Air pollutants, characteristics, effects 6 Water quality management
7 Air pollution meteorology, dispersion 7 Wastewater treatment
8 Midterm exam 8 Midterm exam

Soil pollution; pollutant types, sources 9 Solid Waste, definitions, characteristics
9 and management

Pollution mechanisms in soil, 10 Engineered systems for solid waste
10 movement of pollutants management

Management of contaminated soils,

. . 11 Hazardous waste management

11 soil treatment technologies

Solid waste, definitions, characteristics : .

12 Soil pollution, pollutant types, sources

12 and management

Engineered systems for solid waste 13 Pollution mechanisms in soil,
13 management movement of pollutants

Management of contaminated soils,

Hazardous waste management 14 ; .
14 soil treatment technologies
15 | Final exam 15 Final exam

In the first lesson of the term for the course the learners were introduced to

the course and were given a background questionnaire for determining their language

learning backgrounds and their views on language needs and expectations from the

course to be filled during their free time. During this class students were informed

that they would take a general proficiency test if they were willing to participate.
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3.4 Procedure
The following section briefly explains the procedures followed for the
preparation of the treatments in this proposal. The first sub-section dissects the steps
taken in the target keyword and collocation extraction. The second sub-section
presents the stages in the process of designing explicit and implicit instruction for the

learners.

3.4.1 Identifying Target Keywords and Collocations
First of all, in order to extract and identify the keywords and collocations a
reference corpus is needed. Nonetheless, a general or even specific English corpus
would not cater for researching the features of EEE. A large and representative
corpus is needed to find keywords and discover collocations with significance
(Herbst, 1996). Since, there are no publicly available corpora on EEE textbooks; the
compilation of a representative corpus was considered necessary in an attempt to

create reference corpus.

First, to collect a sufficient number of texts from each of the EEE fields, nine
academicians (full and associate professors), including the lecturers of the course
from the Environmental Engineering department, were consulted on their ideas about
the fundamental and useful textbooks in the field. They were also requested to name
the recently published books which they would regard as significant and useful. The
professors provided a list of books, and kindly lent their books and also named some
books available in the school library system. In some cases, it was possible to access
the electronic versions of the books from the school library system. In those cases,
the texts were copied from the electronic versions. The total number of the textbooks
included in the corpus was 89. The publication dates for the books are as follows:

five books were published between 1993-1999, 46 books were published between
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2000-2009 and the remaining 38 books were published between 2010-2014. A full
list of books is provided in Appendix 1. Next, the remaining textbooks were scanned
and transformed into machine readable text files. The information included in the
front matter of the textbooks, tables of contents pages, page headers, appendices,
indexes, bibliographies and reference sections were manually removed from the

stored text files from each book,

The corpus was also cleaned up and arranged for typo errors and special
characters which would hinder the analysis. Next, the text files were loaded into a
corpus analysis program. The program used for all types of textual analysis for the
data in this research is called AntConc, a freely available computer program
developed and distributed by Laurence Anthony (2011). The program is a free
corpus-software that allows the users to make different types of analysis and can be
used for different purposes such as creating wordlists, keyword lists, clusters and n-
grams and for exploring collocates and concordances. The features of the resulting

Environmental Engineering English Textbook Corpus (EEETC) can be seen below:

Table 2. Specifications of the EEETC

Name of the Reference Number of Word Types Word Tokens
Corpus Text Files
1 | Environmental Engineering 89 188,348 17,786,090
English  Textbook  Corpus
(EEETC)

For the purposes of finding out important and key vocabulary used in the
corpus, a keyword analysis was carried out. “A key word may be defined as a word
which occurs with unusual frequency in a given text” (Scott, 1997, p. 236). In order
to carry out a keyness analysis, a reference corpus is needed to make comparisons

between the target and the reference corpus. “Since most collocations are relatively
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rare, in comparison to individual words, a large corpus is required in order to find
such items” (Durrant, 2009, p.159). In order to make better comparisons; the British
National Corpus (BNC) (2007), the Open American National Corpus (OANC) (lde,
Fellbaum, Baker &Passonneau, 2010) and the British Academic Written English
Corpus (BAWE) (Gardner & Nesi, 2012) were chosen to provide a wider range and
variety from different fields and genres. The table below provides the specifications

of the reference corpora.

Table 3. Specifications of the Reference Corpora

Name of the Reference Number of Word Types | Word Tokens
Corpus Text Files
1 | BNC 4049 345,366 98,036,654
2 | OANC 4132 105,971 9,805,223
3 | BAWE 2761 87,295 6,688,806

As mentioned in the literature the log likelihood ratio test is used for keyness
analysis. Paquot and Bestgen (2009, p.265) state that “The log-likelihood ratio has a
distribution similar to that of the chi-square. A statistical table for the distribution of
the chi-square test can thus be used to find the log-likelihood ratio probability value”.
It has long been mentioned in the literature that keyness analysis reveals an
enormous number of key items while working with large corpora such as the current

one (Scott, 1997, 2010; Baker, 2006; Pojanapunya & Todd, 2016).

The first phase of the keyness analysis on the EEETC with the BNC as a
reference corpus produced 156,561 keywords when no significance level was set
beforehand. With the aim of working with a more manageable number of items, the
cut-off significance level for the keywords was set at the critical value of 33 at the p
< 0.00000000000001 (10 significance level (Gabrielatos & Baker, 2008;

Pojanapunya & Todd, 2016), which ensured the selection of keywords only based on
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significance exempted from the chance factors. As Baker (2006, p.127) puts it: “the
higher the score, the stronger the keyness of that word.” The analysis was replicated
for each of the other two reference corpora and only the words common to these

corpora were selected for further analysis.

For the keyword selection process, the study benefitted from the selection
criteria that Coxhead (2000), Wang et al. (2008), and Yang (2015) used. The steps
included were specialized occurrence, range and frequency, but the present study did
not include the specialized occurrence step, as the exclusion of words from the
General Service list with domain-specific uses would cause problems (Mudraya,
2006, Hyland & Tse, 2007). (Further analysis indicated that 53 out of the first 100
keywords would have been eliminated. See Appendix 2 for a list of the first 100
keywords). Based on these two stages, to be included in the further analysis a word
should a) occur in a minimum range of 25 books out of 89, and b) have a minimum

frequency of 500 occurrences in the whole EEETC.

After the keywords were obtained from the keyword analysis between the
reference corpora and the corpus, the findings from the resulting list of words were
analysed manually for any problems; for example, cognateness was an issue for
defining foreign language vocabulary (see Uzun & Salihoglu, 2009). The cognate

words that were easily recognized as Turkish words were eliminated.

In the first round, this final list of words was checked against the words in the
lecture notes and only the words common to the two lists were kept. The finalized
list was given to the course lecturers and five other professors in order to obtain their
opinion on the technicality of the words. Therefore, the current study used a

combination of keyness analysis and expert opinion as a hybrid approach as
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suggested in the literature (Chung &Nation, 2003; Kwary, 2011; Tongpoon-

Patanasorn, 2018).

The rating scale for technical word selection by Chung and Nation (2003, p.
105) was given to the lecturers and they evaluated the words according to the table
(See Appendix 3). The lecturers chose only type 3 and type 4 words which had a
closely related or specific meaning in the field of environmental engineering. At the
end of their analysis, the remaining list of words was adopted for choosing the nodes
for deciding on the target collocations to be taught. The following table shows the 35

target words selected randomly as keywords:

Table 4. Target Keywords, Frequencies and Log-likelihoods

Keyword Frequency | Log-likelihood Keyword Frequency | Log-likelihood
1 |adsorption 5725 20.498.826 19 | landfill 8365 29.296.472
2 |aquifer 2111 7.158.793 20 | leachate 4700 17.484.594
3 | coagulant 705 2.531.809 21| lime 3992 11.035.028
4 | combustion 7527 25.571.686 22 [ moisture 4048 11.382.259
5 | desorption 1025 3.731.611 23 | plug 651 561.169
6 |disposal 12221 34.386.087 24 | plume 1710 5.327.787
7 |effluents 9078 31.468.769 25 | porous 1704 5.360.960
8 [enclosed 572 272.494 26 | precipitate 811 2.024.334
9 |floating 741 349.492 27 | remediation 3371 12.364.199
10 | flocculation 1478 5.349.585 28 | runoff 3052 10.949.371
11 | gravel 1225 1.609.860 29 | scrap 907 1.244.993
12 | grinder 697 332.673 30 | sewer 2116 6.535.724
13 | grit 915 2.195.522 31 | sludge 25709 93.912.588
14 | hopper 508 599.229 32 | suspended 5793 12.759.592
15 | impermeable 539 1.338.994 33 | titration 592 1.774.376
16 | incinerator 2253 7.417.515 34 | trace 2284 3.116.262
17 | inertial 518 549.665 35 [ volatile 4183 12.441.347
18 | infiltration 1882 5.801.837

In the second round, which was the extraction of the target collocates of the
keywords found in the previous analysis; the data were extracted from the EEETC. It
is mentioned in the literature that in order to find the words that are in a close

relationship, an analysis with the Mutual Information (MI) measure is a preferred
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method in Applied Linguistics. Based on the analysis, only the collocations with an
MI score of 3 or higher were accepted as true collocations (Hunston, 2002, p. 70).
The resulting list of collocations was also checked for cognateness and items were
discussed with the professors for their reliability to be accepted as technical
collocations. The list of extracted collocations was compared against concordances
from the lecture notes and the ones occurring in the corpus were noted. In the case of
multiple options, we have randomly selected target collocations. The following table

shows the 35 words selected as target collocations and their MI scores.

Table 5. Target Collocations and MI Scores

Target Collocation MI Score Target Collocation MI Score

1 |porous medium 8.97 19 | trace nutrient 7.04
2 |scrubber effluents 4.74 20 | coarse gravel 10.35
3 |raw sludge 5.93 21 [ volatile compounds 8.68
4 |sewage disposal 6.72 22 | intrinsic remediation 7.57
5 |unconfined aquifer 11.82 23 | trunk sewer 1151
6 |grit chamber 10.59 24 [ nonferrous scrap 9.78
7 | coagulant aid 10.07 25 | flocculation basin 7.78
8 |leachate migration 7.21 26 [ impermeable liner 9.62
9 |slaked lime 12.23 27 [ subsequent desorption 6.49
10 | suspended solids 9.54 28 | combustion furnace 6.84
11 |incinerator residue 8.03 29 | insoluble precipitate 9.39
12 |reagent adsorption 7.81 30 | landfill seepage 6.63
13 [inertial impaction 14.36 31 | circular grinder 9.31
14 | floating scum 10.34 32 | moisture retention 6.30
15 |excessive infiltration |6.76 33| plume rise 9.78
16 | agricultural runoff 8.09 34 | enclosed vat 7.12
17 |titration curve 10.13 35 [ plug flow 9.15
18 | dust hopper 8.41

3.4.2 Data Collection Tools

The present study aimed to assess the effectiveness of two instructional
settings on the learners’ receptive and productive knowledge of the form and the

form and meaning of technical collocations from the EEETC which also existed in
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the lecture notes. For this purpose, four collocation tests were devised and their

reliabilities were calculated after the piloting sessions.

A list of keywords was used for the extraction of the target collocates in the
EEETC and only the collocations with M1 scores higher than 3 were accepted for the
final form of the pre- and post-tests for receptive and productive knowledge of
collocations. In order to write reliable and valid tests for the measurement of
collocations an exhaustive review of the literature was carried out on studies
including tests of collocational knowledge. Based on the analysis, the test formats
used by Laufer and Goldstein (2004), Webb and Kagimoto (2009) and Webb,
Newton and Chang (2013) were adopted. The data collection procedure for the
present study started in the spring semester of the 2015-2016 academic year and
lasted over 14 weeks until the end of the semester. The data for the study were

collected by the instruments explained in the following section.

3.4.2.1 Preparation of Tests

In order to provide a description of collocational knowledge and assess
learners’ levels with multiple test batteries; the present study created four different
tests of knowledge of collocations. Schmitt (2010) maintains that using tests that
assess the knowledge of both recognition and recall of vocabulary and measuring
various facets of the dimensions of lexical knowledge gives considerably more
precise estimates of the learning that has taken place. Two of the collocation tests
aimed to obtain data on the learner's receptive collocational knowledge of the form
and the form and meaning constructs whereas the remaining two tests aimed to

assess these constructs from a productive perspective.
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To further elaborate and define what was involved in those constructs, the
present study made use of the definitions created by Nation (2001) and later revised

by Nation and Webb (2011). An adapted table can be seen below.

Table 6. Definitions of Receptive and Productive Knowledge

Form written R | What does the collocation look like?
P | How is the collocation written and spelled?
Meaning form and R | What meaning does this collocation signal?
meaning P | What collocation can be used to express this
meaning?

R: Receptive Knowledge P: Productive knowledge

Adapted from Nation and Webb (2011, p. 190)

Throughout the study receptive knowledge of collocations was interpreted as
the type of knowledge required to comprehend the meaning of English collocations.
The receptive knowledge of a word involves the knowledge of spelling and
syllabification (Nation, 2001, p. 292), whereas the receptive knowledge of the form
and meaning includes the knowledge of derived forms and a familiarity with the
examples of any given collocation. When a test purports to measure the concept of
recognition, the students who take the test are given the target vocabulary items and
are asked to demonstrate whether they know the meaning of a word. Since, the
productive knowledge of collocations is described as the type of knowledge
necessary for the retrieval of the form of English collocations, for a test asserting to
measure the construct of recall, a clue to evoke the meaning of a target item from
memory is provided (Nation, 2001; Read, 2000).

The first two tests assessed the productive knowledge aspects of collocations.
The first test measured students’ productive knowledge of the form of collocations
and the second one proposed to estimate the levels of productive knowledge of the
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form and meaning of collocations. The third and the fourth tests tapped on the
receptive knowledge of collocations. The third test assessed the receptive knowledge
of the form of collocations and the fourth measured the receptive knowledge of the

form and meaning of collocations.

3.4.2.1.1 Test of Productive Knowledge of the Form and Meaning of
Collocations

According to Nation (2013) the productive measurement of the form and
meaning constructs can be performed by supplying a translation for the target item
into the second language, from Turkish to English for this study. Thus, the
Productive Knowledge of the Form and Meaning of Collocations (PKFMC) test
requires the learners to write the English equivalent for Turkish collocations for the
35 target items. The learners are required to demonstrate their knowledge of which

collocations can be used to refer to the given L1 meaning.

Figure 1. An Example PKFMC Test Item

Please translate the words from Turkish to English
gecirimsiz silte:

Along with the 35 items eight distracters (see Appendix 4) that were very
easy for the learners were included in all four tests to give the students the sense that
they could easily answer some items. The translations for the test were requested
from 9 professors from the Environmental Engineering department including the
lecturers. As the translations of the target items differed from professor to professor,
only the most frequently supplied translations were selected. In the cases where the
translations differed greatly, the most frequently provided translation were noted

down and later two other professors aside from the nine mentioned above were
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consulted for the selection of the best option possible. The full test can be seen in

Appendix 5.

3.4.2.1.2 Test of Productive Knowledge of the Form of Collocations

This test abbreviated as PKFC requires the learners to write the collocations
for the node given so they are supposed to know how the target collocation is spelled
and written. The context sentences for this test were retrieved from the
Environmental Engineering English Corpus by a thorough analysis of long
concordances where the uses of collocations were examined. The researcher
attempted to provide the learners with the sentences that were as informative as
possible, with an underlying rationale that the context could foster the acquisition of
words (Nation, 2001; Webb, 2002; Schmitt, 2010). The suitability of the target

context sentences to be used as test items was ensured in five consecutive steps.

First, the candidate sentences were handed to five professors from the
department who acted as field experts to evaluate the appropriateness of the given
information. Besides, four native speakers, two British and two American instructors,
who had assisted in the preparation of the instructional materials, also evaluated the
sentences from the perspective of an outsider to the field in terms of grammar and
accuracy. Next, the sentences which were confirmed to be informative by the two
groups of informants were paraphrased and simplified to ensure their familiarity to
the students and to cater to the learners’ needs for understanding the vocabulary.
Later, the resulting set of sentences was given back to the two groups of instructors
to seek their opinion on the fitness of the items as contexts for the collocation tests.
As a final step, the sentences which had been approved by the informants were pilot-
tested with five freshman and five junior students to see if there were any unknown

words to hinder the comprehension of the sentences.
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Figure 2. An Example PKFC Test Item

Fill in the blanks with suitable words.

In a wind speed of 10 m/s, a plume ............ of 220 metres 1s ideal for a power station.

After the corrections based on the feedbacks from the student informants
were made, the formatting for the test was finalized. The full test can be seen in

Appendix 6.

3.4.2.1.3 Test of Receptive Knowledge of the Form of Collocations

This test abbreviated as RKFC asks the learners to choose the option that
collocates with the target item. Thus, learners are expected to know what the target
collocation looks like. This test was probably the hardest of all in terms of the
preparation process. The context sentences were identical with the test of productive
knowledge of the form of collocations. The number of distracters in an MCQ test has
long been an area of enquiry in the literature. It was postulated that the issue at hand
was not the number of distracters that were used but their quality and effectiveness
(Nation, 2001; Rodriguez, 2005; Nation & Webb, 2011). Thus, the ideal number of
choices in an MCQ was deemed to be three including the correct option (Haladyna,

Downing & Rodriguez, 2002, Rodriguez, 2005).

Therefore, the multiple-choice test for the receptive knowledge of the form
and meaning of collocations offered three distracters which would not be dismissed
easily as they were chosen from items associated closely to the meaning of the target
item plus an “I don’t know option” to avoid wild guessing. For all of the items in the
test, Nagy, Herman and Anderson’s (1985) advice for keeping the degree of

difficulty at an intermediate level by supplying distracters from the same parts of
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speech and providing distracters with similar concepts for higher levels of difficulty

was followed.

The target items were assumed to be at much higher levels than the learners’
proficiency level. For each item the distractors were produced as follows: With the
hope of finding good distractors, some well-known thesauruses were referred to, for
paradigmatically and syntagmatically good candidates. Yet, the meaning that was
sought for the target words was not provided. As a result of this; an online corpus
processing website called the Sketch Engine (Kilgarriff, 2014) that allows
researchers to create a thesaurus based on their own corpus was consulted. The
EEETC was loaded on the website and the distracters were produced via this

website.

Figure 3. Sample Thesaurus Creation by Sketch Engine

Concordance fadjective) Alternativ
Word List raw enéine&r‘if‘ng freq = 3¢
Word Sketch
Thesaurus Lemma Score  Freg
Al domestic 0.282 2,042
Sketch-Diff influent 0.269 1,610
c:’m“s infe municipal 0.251 4,667
- incoming 0.24 622
I organic 0.224 15,711
Clustering solid 0.22 11,180
Save untreated 0213 570
liguid 0.219 6,685
industrial 0.219 9,346
fresh 0.213 1,400
primary 0.211 5,167
effluent 0.209 4,046
actual 0.204 2,309
residual 0201 2,15
contaminated 0201 4,326
initial 0.195 3,761
mixed 0.194 2,927
biological 0.194 5,445
recycled 0.19 933
dry 0.187 5,439

Nevertheless, the process was not as straightforward as one would assume.

For example, when working on the item “raw sludge”, the analysis from the website
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had provided the list on the right (Figure 3). A number of problems were encountered
during the analysis as the program used an algorithm which investigated the target
word and offered another word that was used in the same slot as the target. However,
it was found that all items provided were collocations of sludge. Besides, many of

the words were also above the learners’ level.

Therefore, every attempt to find a good choice returned with a distractor that
was also a collocation of the target node “sludge” The entries from the general
thesauruses were also in a collocational relationship with the target node.
Accordingly, it was decided to use COCA and BNC as general corpora and HKEC
and PERC as engineering corpora in addition to the EEETC corpus. Below are the

details of the reference corpora.

Table 7. Specifications of the Reference Corpora Used for Distractor Selection

Corpus Size Field
1 | Professional English Research 17 million | Science, Engineering, Technology
Consortium (PERC) words

2 | Hong Kong Engineering Corpus 9 million Engineering industry in Hong Kong
(HKEC) words

3 | British National Corpus (BNC) 100 million | Various Genres

words
4 | Corpus of Contemporary 450 million | Spoken, Fiction, Popular magazines,
American English (COCA) words Newspapers, Academic Journals
5 | Environmental Engineering 17 million | Environmental Engineering
Textbook Corpus (EEETC) words

In some cases, it was impossible to use words even from the GSL 2000 and
AWL lists, as those words were also found to be collocates of the node words. Due
to the fact that almost every attempt failed to provide perfect candidates in some
cases, a few synonyms that had similar meanings were supplied as distractors. The
full test has been provided in Appendix 7. A sample question from the test can be

seen in the figure below.
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Figure 4. An Example RKFC Test Item

Choose the best option
A rock or sand that does not have a limiting layer on the top is an ................. aquifer.

a) unlocked b) unconfined c¢) unrestricted d) unsecured e) don’t know

3.4.2.1.4 Test of Receptive Knowledge of the Form and Meaning of Collocations
This test abbreviated as RKFMC requires the learners to recall the meaning of
the collocation in their L1 (Turkish equivalent in this case) and to write the

translations for the 35 target English collocations.

Figure 5. An Example RKFMC Test Item

Please translate the words from English to Turkish

impermeable liner:

The translations which were retrieved from the professors in test of the
productive knowledge of the form and meaning of collocations were used as answer
keys. In these types of recognition of meaning tests, the learners are expected to
display an understanding of what meaning the target collocation signals. The full test
can be seen in Appendix 8.

In addition to this, before the administration of the tests to the students, for
piloting purposes the four collocation tests were given to 52 freshman students who
were going to take the same course the following year. A great deal of effort was put
in to make sure that the final versions of the tests had an acceptable level of
reliability. The reliabilities of the tests (Cronbach Reliability) were calculated as
a: 0.719 for PKFC, a:0.704 for PKFMC, a:0.812 for RKFC and a: 0.761 for

RKFMC during the piloting sessions.
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After calculating the reliability measures, the sophomore students were
administered the four collocation tests a week before the first instructional session

which took place during the second week of the semester.

3.5 The Instructional Design

The students were randomly divided to two classrooms based on their school
registration numbers. The students with even numbers were in Class A which was
labelled as the “Implicit instruction group” and the students with odd numbers were
in Class B which was called the “Explicit instruction group”. None of the students
were informed about the instructional conditions they were assigned to. For both
classes, all of the students were required to read the assigned materials for the
corresponding topics weekly before coming to the class. These notes were mainly
comprised of compilations from various sources such as textbooks and presentations.
The topics of the lecture notes were the four major branches in the field: water, air
and soil pollution and waste management. The instructional design for the present

study can be seen below.

Table 8. Instructional Design for Both Groups

Week Class A (Control) Class B (Experimental)
1 Introduction. Proficiency+ Pre-Tests Introduction Proficiency+ Pre-Tests
2 Water (Reading + Listening) Air (Spaghetti matching)
3 Water (Reading + Listening) Air (Filling in the blanks)
4 Water (Reading + Listening) Air (Matching with definitions)
5 Air (Reading + Listening) Water (Filling in the blanks)
6 Air (Reading + Listening) Water (Word Puzzle)
7 Air (Reading + Listening) Water (Correcting the mistakes)
8 Midterm Exam Midterm Exam
9 Soil (Reading + Listening) Waste (Translation)
10 | Soil (Reading + Listening) Waste (Rearranging phrases)
11 | Soil (Reading + Listening) Waste (Correcting the mistakes)
12 | Waste (Reading + Listening) Soil (Rearranging phrases)
13 | Waste (Reading + Listening) Soil (Translation)
14 | Waste (Reading + Listening) Post-Tests | Soil (Writing sentences) Post-Tests
15 | Final Exam Final Exam

64




During the course, the lecturers introduced the learners to the topic and gave a
lecture using Power-Point presentations. Students usually asked for translations and

preferred to keep quiet. There was also a question and answer session.

3.5.1 Implicit Instruction

For the purposes of carrying out an experimental instruction design, the
students in the control group studied the course with the lecturers in a traditional
fashion for 70-75 minutes starting at 1 p.m. every Thursday. During the last 15-20
minutes of the class another instructor, who was also the researcher, carried out some
activities for teaching the target collocations implicitly. Each week, the implicit
group students were handed out a worksheet that included a text to be read (See
Appendix 9). The texts were taken from the lecture notes and they contained the
target collocations to be learned. At the beginning of each instructional session,
students were given handouts which included the paragraphs taken from the

corresponding week’s lecture notes that contained the target collocation items.

At first, the learners were instructed to listen to the text on the handouts from
a sound file played through a computer via a powerful sound system. The sound files
were recorded by the four native speakers of English mentioned earlier in the study.
The native speakers recorded the sound files in a silent room to avoid background
noise and devoted considerable efforts to make the narration of the passages as
naturalistic and clear as possible. With special consideration for the learners’ level, a
mean speech rate of 90-100 words per minute was preferred. The audibility of the
sound file was confirmed by the students sitting at the very back of the class. While

listening to the sound files, the students concurrently read through the paragraphs.
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This procedure was proposed to ensure that the entire passage was followed
by the participants (Horst et al., 1998; Zahar et al., 2001). As well as providing the
learners with chances to be exposed to the text once again, this technique helped the
instructor to prevent the learners from doing deliberate learning tasks such as writing
down words for further study, using dictionaries or simply memorizing, etc. No

explicit translation of the target item was provided for the learners by the instructor.

3.5.2 Explicit Instruction
The students in the explicit learning group (Class B) studied the course with
their lecturers in a traditional fashion for 70-75 minutes starting at 1:30 p.m. every
Thursday just like the implicit learning group. An instructional design was also
established to teach the experimental group learners. A number of collocation
learning tasks that had previously been suggested in the literature and textbooks had
been investigated. The students were exposed to both receptive and productive

activities in real contexts from their fields of study.

As Joe (1995, p.149) suggests “Text-based tasks which require learners to
attend to new vocabulary and use it in original ways can, in so doing, facilitate
vocabulary acquisition.” The activities were carefully selected to support different
strands of vocabulary teaching Nation (2001; 2007). For the classification of the
collocation activities, the present study uses the five-level classification scheme
developed by Paribakht and Wesche (1996) through their adaptation of Gass’s (1988)
second language acquisition framework. The Paribakht and Wesche (1996)
framework defines the five levels as: selective attention, recognition, manipulation,

interpretation and production.
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3.5.2.1 Activity Types for the Explicit Instruction
The following activities classified by using the above framework were
proposed for the explicit instruction of receptive and productive knowledge of

collocations.

1-Matching the parts of target collocations:

This consciousness raising activity which aims to introduce the concept of
collocations to students is placed in the selective attention category of Paribakht and
Wesche (1996) and is also defined as apperceived input by Gass (1988). For Gass
(1988), apperceived input comprises the process of noticing by learners that the
language input has something to be considered. The term apperceived input
corresponds to the concept of noticing by Schmidt (1990) which claims that the first
step in processing the incoming language to transform it into intake is the condition
that the learners initially recognize it. That is, if learners can be made intensely
aware of the incoming language, it is quite possible for them to increase the retention
rates of the input in their memory for longer periods of time. This activity was
adapted from the spaghetti matching activity by Lewis (1997, p. 115). A sample
activity where learners followed the lines used in the present study can be seen

below:

Figure 6. Matching the Parts of Target Collocations

L prevention
solvent-emitting

enclosed
waste

emission

flexible adhesives

reformulated

deviee reduction

vat oven generation



The activity was aimed at introducing the students to the concept of technical
collocations prior to learning how certain words are frequently used adjacent to each
other. Based on the analysis of the documents and teaching materials obtained from
the university’s language preparatory school that the students were enrolled at two
years previously, it was affirmed that the learners had already been familiar with and
exposed to collocations. Thus, understanding the concept was assumed to be a

familiar task for the learners.

2- Matching target collocations with the definitions:

The second activity type listed as a recognition activity in the framework
provides learners with all the crucial components and merely requires some partial
knowledge for combining the form of collocations with the meanings provided. This
activity aims at strengthening the connection between the form and meaning of a
collocation and to establish the connection, a learner is required to recall the meaning
when he/she sees it among other definitions (Ward, 2007; Wesche & Paribakht,

2000). The format can be seen in the figure below.

Figure 7. Matching the Collocations with the Appropriate Definitions.

a) intrinsic remediation

transform contaminants from groundwater or soil.

b) suspended solids

1) an approach that uses natural processes to remove or

top of the groundwater.

c) volatile compounds

2) laver of water-holding material without a limiting laver at the

energy sources by bacteria.

3) pollutants that can be directly used as single carbon and

liquids.

4) small particles that float on the surface of sewage or other
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In this activity, the learner chooses and matches the correct definition from a
list of definitions of collocations he/she had previously encountered during the Power

Point presentation session.

3- Correcting collocational mistakes:

The third activity format intends to raise students’ awareness about the proper
use of collocations (Hill, Lewis & Lewis, 2000) and aims to ameliorate the effects of
using erroneous patterns for collocations and finally, to attract learners’ full attention
to how and with what items collocations should not be used (Boers et al., 2014;
McCarthy & O'Dell, 2005). This exercise is labelled as a production activity by
Paribakht and Wesche (1996), as the students were expected to identify the
collocational mistake in the sentence and correct it by recalling the right item from
their mind. For this activity an intentional collocation mistake is provided in each
sentence. The students are asked to supply the correct word by looking up the word

in bold in their lecture notes. A sample exercise can be seen in the figure below.

Figure 8. Correcting Collocational Mistakes

Correct the collocational mistakes in the sentences:

1- When the depth of settled sludge or floating filth approaches the depth specified
in the manuals, the tank needs cleaning.*

2- Crushed stone or rough gravel should be filled in between the outside of the
leaching pit wall and the earth hole.*

3- In addition, the nitrogen in the air will also react with oxygen at the elevated
temperatures of a combustion grill. *

*: Incorrect collocation
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The mistakes that have been presented were obtained from informant first
year engineering students with a similar language background through a Turkish to

English collocation translation task.

4- Writing target collocations in the blanks:

The fourth activity type listed in Paribakht and Wesche’s (1996)
interpretation category includes the analysis of meanings of lexis regarding the
connection between selected words and the other options in the context. The learners
were given a list of node words for the collocations and were required to fill in the

blanks. A sample exercise can be seen in the figure below.

Figure 9. Writing target collocations in the blanks:

Fill in the blanks with the following words:

wetland, migration, liner, coarse
1- Treatment areas are often covered with an impermeable............. to reduce the
amount of leachate entering the uncontaminated soil.
2- Because the wastewater is kept below the surface these systems of the medium
which ranges from ............. gravel to sand, these systems reduce mosquito and
odour problems.
3- In order to limit the leachate ............. , circumferential drainage around the scarp
foot of the field was built.
4- The major components of constructed ............. systems are the plants, soils, and

microorganisms.

5- Writing target collocations in puzzles:

Puzzles are usually pleasurable activities that can motivate learners, as they
present them with a challenge by requiring some kind of productive retrieval
(McCarthy & O'Dell, 2005, Walter& Woodford, 2010). In this activity, the students

were supplied with the whole collocations that had already been studied in the Power
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Point presentation section of the collocation instruction. Authentic sentence contexts
were given as clues to find and write the answers in the down and across boxes in a

crossword puzzle format.

For the reason that the collocations were introduced as a whole in the present
study, the learners were able to encounter the correct nodes and collocates, so the
possibilities for any mismatching of collocations were avoided (Boers et al., 2014,

2016). A sample exercise can be seen in Appendix 10.

6- Translating target collocations into the first language:

Due to its requirement of only partial knowledge of the target collocation
where learners need to notice the form and give the equivalent of the target
collocation, the translation activity is placed in the recognition category of the
Paribakht and Wesche (1996) framework. Translation has long been acknowledged
as an assessment tool for measuring learners’ knowledge of specific vocabulary
(Nation, 2001; Schmitt, 2010). Besides, Laufer & Girsai (2008) argue for the
effectiveness of using translations for learning collocations in English. The
translation activity is also regarded as a language focused learning activity that has a
“deliberate focus on meaning as well as form” (Nation 2007, p.6). A sample exercise

can be seen in the figure below.

Figure 10. Translating target collocations into the first language

Translate the following sentence into Turkish:

Recent studies evaluated the antimicrobial activity of acetone extracts and the
volatile compounds of freshwater green algal species obtained from specified
wetlands.

Yakin dénemde yapilan calismalar secili sulak alanlardan elde edilen tath su yesil
alglerinin aseton ekstraktlarinin antimikrobiyal aktivitelerini ve ucucu bilesenlerini
degerlendirmistir.
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This activity draws learners’ attention to the collocations and requires them to
translate the target items into their L1 as whole units without breaking chunks down.
A carefully and regularly designed vocabulary programme should include this
activity to raise learners’ awareness of collocations and should help them curb their

tendency to translate collocations word for word (Hill, Lewis & Lewis, 2000).

7- Rearranging phrases including target collocations to write sentences:

The activity of rearranging chunks and phrases into sentences is intended to
help learners in raising an awareness of the structures of collocations. As the activity
requires some amount of re-organization and exploitation of forms it is placed in the
manipulation category by Paribakht and Wesche (1996). The learners manipulate the
jumbled phrases and use their syntactic and grammatical knowledge to form
meaningful sentences (Ward, 2007; Wesche & Paribakht, 2000). A sample format

can be seen below.

Figure 11. Rearranging Phrases to Write Sentences

[the uncontaminated soil] [are often covered] [the amount of leachate] [to reduce]

[entering] [impermeable liner] [with an] [treatment areas]

8- Writing sentences using target collocations:

This activity format adapted from Schmitt & Schmitt (2005, p.9.) supplies the
students with three sentences containing the same collocation and the learners are
asked to create a sentence of their own by using the same collocation. This activity
requires a high level of productive generation because the learners needs to extend
their knowledge by enhancing and manipulating their understanding of the form and
meaning of given collocations. A sample exercise can be seen in the figure below.
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Figure 12. Writing Sentences Using Target Collocations

Each sentence below has the same collocation. Write your own sentence using the
same collocation.

1. a) Slag milling and classification generates wastewater that 1s high in suspended
solids, copper, lead, and zinc.

b) The principal pollutants are total suspended solids, oil, and grease, and low levels
of particulate metals.

¢) The waste-streams from the air pollution control devices contain significant levels
of suspended solids and chlorides or fluorides, as well as moderate amounts of

heavy metals.

D) oo,

With the help of this productive activity in which the learners had to look for
and use a correct word form and write grammatically correct sentences; they were
expected to perceive the eventual shortcomings in their productive knowledge. They
would benefit from this output activity due to the fact that using the language
productively urges the students to carry out comprehensive analysis of the language

input for successful retrieval (Gass, 1988; Nation, 2007).

3.5.2.2 Instruction

After 70-75 minutes of the regular engineering class, the learners in the
experimental group were instructed with one of the above collocational tasks. In
other words, the last 15-20 minutes of the class hour was reserved for explicit
teaching of collocations. The 35 target collocations were allocated evenly over
twelve weeks of instructions, in sets of 3 except for one week which included two
target items. The items were not randomly assigned to the three weeks appointed for
each of the four major branches (air, water and soil pollution and waste management)

but were used each week corresponding to their first mention in the lecture notes.
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The sentences and items on the worksheets were identical to the sentences
and phrases in the lecture notes in a majority of cases or were the definitions of
words or the paraphrases of those sentences. After eliciting the answers from
individual students and discussing their correctness with the whole class, the
instructor went over each item to ensure the whole class was presented with the right
answers. As explained before, the participants were instructed on a continuum of

receptive to productive collocation-learning activities throughout the 12 weeks.

To avoid any extra exposure to the target collocations which would result in
an imbalance between the explicit and implicit groups, no additional task or
homework was given. Every week, the lesson started with a Power-Point
presentation that included a predefined number of target collocations alongside other
collocations in the lecture notes. Each collocation was supplied in the slide and the
learners heard its pronunciation by a native speaker three times from an audio file.
The Turkish equivalent of the collocation was displayed on the same page. Once all
of the collocations had been practiced with the presentation by focusing learners’
attention explicitly on the collocations, the worksheets were distributed to the

students. (See Appendices 11 and 12).

In each of these sessions, the learners were instructed to complete the
worksheets with the help of an example or an explanation that was provided on the
blackboard. Yet, the learners were not explicitly told that certain items were target
collocations. The 8 tasks proposed above were allocated to different weeks to ensure
variability between different types of exercises ranging on a scale from receptive to
productive. As mentioned before, the students were given handouts for practicing
collocations and the sentences and contexts in those sheets were taken from the

lecture notes and also contained the target collocations to be learned.
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3.6 Administration of Tests and Scoring
First of all, in order to determine whether there were any significant
differences in the general English proficiency in reading and the vocabulary
knowledge levels of students from the two classes, two tests were administered on
the same day in the first week of the semester. The first test which assessed the
learners’ reading proficiency was the section of reading from a previous Preliminary
English Test (PET) by Cambridge University. The reading test had 35 questions with

different question types.

Subsequently, the learners were administered the test of 1000-word level by
Nation (1993) and the 2000, 3000 and AWL sections of the Vocabulary Levels Test
of Schmitt, Schmitt and Clapham (2001). The revised and expanded version of the
Vocabulary Levels Test by Schmitt, Schmitt and Clapham (2001) was administered
to see the knowledge levels of participants. Since no test to date has been fully
successful in accounting for the whole picture of knowledge of vocabulary for a
learner, "The closest thing the field has to such a vocabulary test is the VVocabulary
Levels Test" (Schmitt, Schmitt & Clapham, 2001, p.55). The whole testing procedure
took about 40-55 minutes to complete for all learners. After the test, on the following
day the students were invited to take other tests that would help them learn their
language levels. The next day almost all of the students appeared to attend the testing
sessions during their engineering lab hours. The procedures of these test

administration sessions are explained in detail in what follows.

The following procedure was adopted for both the pre-test and the post-test
sessions for the administration of the four collocation tests identically. All of the four
tests were administered in a large lecture hall under controlled classroom conditions.

The two groups were tested simultaneously during their laboratory hours on Fridays,
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without the knowledge that they were allocated to different instructional groups. The
engineering laboratory professors kindly allowed the learners to sit for the exam. All
of the participants were offered refreshments before and during the exams to create a
relaxed atmosphere. Before the exams started, the researcher and learners had a
casual chat. The students knew that they would not be graded on these tests, yet

knew that the tests were aimed at measuring their progress throughout the semester.

Another invigilator from the language department was introduced to the
learners as being there to help with the distribution and collection of the test papers.
Although, the researcher did not set strict time limits for each test, the students were
informed about the time constraints and they knew they had to go back to their
studies in the lab. In order to ensure that a previous test did not influence the
following tests, all of the test papers were individually printed on single sheets and

were handed out to the students on completion of the previous test.

To prevent any complications, all four test sheets were printed on different
coloured sheets to avoid any disturbances in the correct order of tests. So, the
sequencing of each test was rigorously monitored to avoid any influence of a prior
test on the later ones. Firstly, the productive PKFMC test which required the
translation of the L1 equivalent into English by using the target collocation was
given to the students. Because the L1 translations given in this test were also the
expected responses in the fourth RKFMC test, the learners were given a challenging
memory task including mathematical calculations and comprehension questions in
Turkish to erase the items from the memory immediately after the first test as
suggested by Schmitt (2010). The students were urged to answer this Turkish test as
quickly as possible and were requested to note the time they spent answering the

questions.
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The next test in line was the PKFC test where the students wrote the
collocations to the given nodes. The learners spent about 10 minutes for each test;
however, the times spent on each test varied among learners. The researcher and the
invigilator observed each learner carefully and without interruption, and prevented
learners from spending a long time on each test by offering the next test if they were
struggling to answer the one they had. The third test, the RKFC, was the receptive
multiple-choice question test. The final test to be administered was the RKFMC test
where the learners saw the target collocation and supplied the L1 meaning as
mentioned above. In both of the pre- and post-test sessions, it was observed that all
of the students complied with the time limit and were able to finish all four tests in

approximately 45-60 minutes.

After all of the four collocation tests had been completed by the learners, they
were submitted for scoring. The answers to the tests were scored dichotomously,
where correct answers were assigned 1 and incorrect ones were given 0. Except for
very minor spelling errors, no partial knowledge was rewarded. It was obvious that
the translation test would yield a number of responses that would require some
subjectivity to be accepted as true answers. In those cases, the researcher referred to
the translations supplied by the lecturers as mentioned in the test preparation
procedures and in cases where it was beyond the researcher’s knowledge, the items
were discussed with three other professors from the department, and the responses
received one point if the professors reached an agreement. The scores from all four

tests were later submitted for statistical analysis.
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CHAPTER 4: FINDINGS

The quantitative data obtained from the four collocation tests were analysed
using descriptive statistics (namely means, percentages and standard deviations). The
study employed normality tests for making decisions on the application of parametric
or nonparametric statistical tests. In order to answer research questions 1 and 2,
independent samples t-tests and Mann-Whitney U tests based on gain scores were
conducted to determine whether there were any statistically significant differences

between the groups in terms of the type of instruction received.

In order to determine whether there were differences between the groups in
the measures of reading proficiency levels and vocabulary knowledge at the
beginning of the semester, the results from the 1000, 2000, 3000 and AWL word
level tests and the PET test scores were investigated. After confirming the normality
assumptions on the test scores, independent samples t-tests were used to analyse any
existing differences between groups. The results from the following table indicate

that there were no significant differences between groups.

Table 9. Independent T-Test Results for Vocabulary and Proficiency

Test Groups N X SD df t D

1000 level Explicit 31 28.84 3.358 59 1.819 074
Implicit 30 27.07 4.218

2000 level Explicit 31 16.52 5.347 59 1.755 .084
Implicit 30 13.87 6.410

3000 level Explicit 31 10.61 5.841 59 0.799 428
Implicit 30 9.43 5.685

AWL level  Explicit 31 11.97 5.295 59 1.192 238
Implicit 30 10.20 6.266

PET Test Explicit 31 17.13 5.632 59 1.800 077
Implicit 30 14.80 4.37

78



The results from Table 9 indicate that there were no significant differences
between groups in terms of their reading proficiency scores and vocabulary levels

test scores.

Prior to investigating the results from the collocation tests, the researcher
aimed to enquire if the two groups were significantly different from each other on
their receptive knowledge of the form of collocations before the experiment. So, the
n being over 30, a Kolmogorov-Smirnov test was used. The Kolmogorov test
revealed that the explicit group scores (p=0.000< 0.001), and implicit group scores
(p=0.000< 0.001) were not normally distributed. Based on this finding, the Mann-
Whitney U test was preferred for the analyses. The Mann-Whitney U test performed
on the pre- RKFC tests of both groups showed that the explicit learning group (Mdn=
2) and implicit learning group (Mdn= 3) did not significantly differ in terms of their

receptive knowledge of form, U = 438.50, z = -0.39, p> 0.05.

Furthermore, before exploring the results from the collocation tests, the
researcher aimed to inquire if the two groups were significantly different from each
other on their receptive knowledge of the form and meaning of collocations before
the experiment. So, the n being over 30, a Kolmogorov Smirnov test was used. The
Kolmogorov test revealed that the explicit group scores (p=0.000< 0.001); and
implicit group scores (p=0.000< 0.001) were not normally distributed. Based on this
finding, the Mann-Whitney U test was preferred for the analyses. The Mann-Whitney
U test performed on the pre-RKFMC tests of both groups showed that the explicit
learning group (Mdn= 1) and implicit learning group (Mdn= 0) did not significantly

differ in terms of their receptive knowledge of form, U = 404, z = -0.93, p> 0.05.
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In addition to the above analysis, further exploration of whether the two
groups were significantly different from each other on their productive knowledge of
the form of collocations before the experiment was carried out. A Kolmogorov-
Smirnov test was used as the n was over 30. The Kolmogorov test revealed that the
explicit group scores (p=0.000< 0.001); and implicit group scores (p=0.000< 0.001)
were not normally distributed. Based on this finding, the Mann-Whitney U Test was
preferred for the analyses. The Mann-Whitney U test performed on the pre-PKFC
tests of both groups showed that, the explicit learning group (Mdn= 0) and implicit
learning group (Mdn= 0) did not significantly differ in terms of their receptive

knowledge of form, U = 419, z =-0.75, p> 0.05.

The research also enquired if the two groups were significantly different from
each other on their productive knowledge of the form and meaning of collocations
before the experiment. The n being over 30, a Kolmogorov-Smirnov test was used.
The Kolmogorov test revealed that the explicit group scores (p=0.000< 0.001); and
implicit group scores (p=0.000< 0.001) were not normally distributed. Based on this
finding, the Mann-Whitney U test was preferred for the analyses. The Mann-Whitney
U test performed on the pre-PKFMC tests of both groups showed that, the explicit
learning group (Mdn= 1) and implicit learning group (Mdn= 0) did not significantly
differ in terms of their receptive knowledge of form, U = 415.5, z = -0.82, p> 0.05 at

the beginning of the term.
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4.1 Research Question 1
Are there any differences in the receptive knowledge of collocations of
environmental engineering students who receive implicit or explicit collocation

instruction?

The first research question intended to find out if there were any differences
in receptive knowledge of collocations of learners in the incidental and intentional
collocation learning groups. Therefore, the research made a comparison between the
types of instruction based on the scores that indicated levels of collocational learning
attained. The RKFC and RKFMC pre- and post-test results were analysed for this

purpose.

4.1.1 Research Question 1la
Are there any differences in the receptive knowledge of the form of collocations
of environmental engineering students who receive implicit or explicit

collocation instruction?

In order to understand whether significant differences occurred between the
implicit and explicit group learners in their ability of collocational form recognition
as a result of instruction, normality of the data calculated from gain scores was first
checked. The total number of participants was higher than 30, so the Kolmogorov
Smirnov test was used. The results indicated that explicit group scores (p=0.200 >
0.05), and implicit group scores (p=0.137 > 0.05) had a normal distribution. Thus, an

independent samples t-test was selected for the analyses.

Table 10. Independent T-Test Results for RKFC Test scores

Group N X SD df T p
Explicit 31 13.32 5.78 59 4.73 0.000
Implicit 30 7.53 3.54
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An independent samples t-test conducted on scores from the RKFC test
showed that the students in the explicit learning group remembered more collocation
forms and thus, performed significantly better than the students in the implicit

learning group.

4.1.2 Research Question 1b
Are there any differences in the receptive knowledge of the form and meaning
of collocations of environmental engineering students who receive implicit or

explicit collocation instruction?

With the purpose of analysing whether the instructional conditions had any
significant effect on the receptive knowledge of the form and meaning of
collocations for students in each condition; the change scores obtained from pre and
post-tests were checked for normality. The n being over 30, the Kolmogorov-
Smirnov test was preferred. The results revealed that the explicit group change scores
(p=0.200> 0.05) did not deviate from normal distribution, whereas the change scores
for the implicit group (p=0.000< 0.05) were not normally distributed. Therefore, it

was decided to use a non-parametric test for analyses.

Table 11. Mann-Whitney U Test Results for RKFMC Test scores

Group N Mean Rank Sum of Ranks U p
Explicit 31 37.21 1153.5 272.5 0.005
Implicit 30 24.58 737.5

The Mann-Whitney U test performed on the RKFMC test scores illustrated
that the students who learned collocations under explicit conditions recognized more
collocations and achieved significantly higher scores in comparison to the learners in

the implicit group.
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4.2 Research Question 2
Are there any differences in the productive knowledge of collocations of
environmental engineering students who receive implicit or explicit collocation

instruction?

The second research question aimed to examine whether any significant
differences existed between learners in the implicit and explicit collocation learning
groups in terms of their productive knowledge of collocations. For this aim, a

comparison between the PKFC and PKFMC pre- and post-test results was made.

4.2.1 Research Question 2a
Are there any differences in the productive knowledge of the form of
collocations of environmental engineering students who receive implicit or

explicit collocation instruction?

In order to carry out further analysis for exploring whether the instruction
created any significant differences in the recall of the form of collocations for
students from each group, the scores from pre- and post-tests were checked for the
assumption of normality. As n was over 30, the Kolmogorov Smirnov test was used
for checking the assumption. The results indicated that the scores from the explicit
group (p=0.200> 0.05); and the scores from the implicit group (p=0.088> 0.05) were
normally distributed. Based on this finding, an independent samples t-test was

chosen for the analyses.

Table 12. Independent T-Test Results for PKFC Test scores

Group N X SD Df t p
Explicit 31 8.64 3.64 59 55 0.000
Implicit 30 4.9 1.9
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An independent samples t-test comparing scores on pre- and post-PKFC tests
demonstrated that the explicit group students produced more collocations and

performed significantly better than the students in the incidental learning group.

4.2.2 Research Question 2b
Are there any differences in the productive knowledge of the form and meaning
of collocations of environmental engineering students who receive implicit or

explicit collocation instruction?

Following the collection of scores from the pre- and post-tests, a change score
was calculated and scores were submitted for normality. For the reason that n>30,
the Kolmogorov-Smirnov test was selected. The results demonstrated that the scores
of both the explicit group members (p=0.004< 0.05) and the implicit group members
(p=0.046< 0.05) significantly deviated from normal distribution. Thus, the non-

parametric Mann-Whitney U Test was chosen for the analyses.

Table 13. Mann-Whitney U Test Results for PKFMC Test scores

Group N Mean Rank Sum of Ranks U p
Explicit 31 40,76 1263,5 162,5 0,000
Implicit 30 20,92 627,5

The Mann-Whitney U test conducted on the scores obtained from the pre and
post PKFMC tests indicated that, the students in the explicit group were able to recall
significantly higher numbers of technical collocations than the students in the

implicit learning group.
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CHAPTER 5: DISCUSSION & CONCLUSION

5.1 Introduction

This study aimed to explore the effectiveness of learning of technical
collocations under intentional and incidental learning conditions and provided the
preliminary findings for the acquisition of these collocations in a field of engineering
where there is a dearth of research on the efficiency of instructional methods. In the
remainder of this chapter, the study briefly summarizes and discusses the findings
obtained from the analysis of the data from the tests, and the results pertaining to
each of the two main research questions are elaborated with specific reference to

previous collocational research and instructional theories.

5.2. Research Question 1

In light of the findings mentioned in the analysis, it can be posited that the
analysis of the first research question aiming to explore whether any differences
existed in the receptive knowledge of the form and the form and meaning of
collocations of environmental engineering students under implicit and explicit
collocation instruction was able to demonstrate particularly promising results for the
explicit teaching of technical collocations. The students in the explicit learning group
were observed to have increased their knowledge on recognition and recall of the
form and meaning of collocations. The following sub-research questions discuss

these findings in detail.

5.2.1 Research Question la
The first sub-question of research question 1 aimed to determine whether
there were significant differences in the scores of learners in terms of their receptive

knowledge of the form of collocations. The results indicated that the number of
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successfully recognized forms of collocations in the intentional learning group was
significantly higher, with a larger effect size, than that of the students in the implicit
learning condition. In summary, the whole set of results points to significantly higher
gain scores obtained by learners who were exposed to deliberate collocation learning

tasks ranging from receptive activities to controlled production.

A literature review on collocation instruction indicated that there were a
limited number of studies that attempted to inquire into the efficacy of implicit
learning of collocations. With a stringent control of the frequency and occurrences of
collocations embedded within a story during a reading task Pellicer-Sanchez (2017)
was able to exhibit the possibility of learning collocations incidentally; nonetheless,
manipulating the number of occurrences of collocations did not produce a
statistically significant impact on collocation acquisition. It is without doubt that
reading under incidental vocabulary learning conditions helps in the expansion of
vocabulary and foster word recognition and decoding. The problem of how to
successfully modify authentic tasks to accommodate 15 occurrences of the same
target collocations (see Webb, Newton & Chang; 2013) without disrupting the
natural flow of language and by preserving the ecological validity still remains a
difficult one (Snoder, 2017). The comparison of the learner scores on the learning of
technical collocations proposed that implicit collocation instruction also had a

positive but non-significant effect on the acquisition of collocations.

Besides, organising and controlling the number of exposures and amount of
time needed to support an incidental learning condition in a fully loaded academic
schedule also raises doubts about the practicality of the method. Furthermore,

learners using deliberate techniques retained higher numbers of collocations than the
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incidental learning group in a shorter time, as their undivided attention was attracted

to the target collocations.

For instance, Serrano (2018) compared the differences between the use of
attention drawing techniques, explicit activities and implicit conditions for learning
Spanish collocations by second language learners in a seven-week treatment. The
results showed that it was possible to acquire receptive knowledge of collocations
under all conditions with mere exposure, noticing with enriched input and explicit
exercise conditions yet the substantial contributions to the learning were made
through the use of explicit exercises. In agreement with the above claims, Pellicer-
Sanchez (2017) postulated that receptive knowledge of collocations was more easily

improved and took less time to be intensified than productive aspects.

With reference to these claims, Boers et al. (2006) emphasized that “noticing
may be a prerequisite for learning, but it does not necessarily guarantee the
acquisition of every single element that gets noticed” (p. 257), and this assertion was
further justified by Webb and Kagimoto (2009) and Sonbul and Schmitt (2013) who
demonstrated the superiority of direct explicit approaches in facilitating collocational
knowledge for both non-native and native speakers of the English language. The
superiority of explicit teaching was also approved by Gheisari and Yousofi (2016)
who explored the effectiveness of incidental and intentional learning of receptive
knowledge of the form of collocations with students encountering collocations in
their textbooks repeatedly by the input treatment, and learners investigating
collocations through consciousness-raising activities as the explicit group. The study
determined that students who were requested to recognize and study collocations

explicitly were superior in identifying the form of target collocations.
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In many cases in SLA, it is easier to enhance the receptive features of the
form of collocations than to recall the item from memory for production. The
possibility of encountering a collocation with multiple occurrences in the same text is
highly unlikely. The manipulation of frequency of collocations in texts does not
guarantee the successful acquisition of those collocation; since frequency is an
immensely complicated construct for one to grasp (Laufer & Rozovski-Roitblat,
2011; Szudarski & Carter, 2016). Not until a sufficient number of exposures to
collocations is ensured by reading materials, will the plausibility of acquiring
collocations incidentally appear to be at a minimal level. Majd (2017) assessed the
effectiveness of three different tasks that were practicing through recalls, answering
multiple-choice questions and filling in the blanks with target collocations. Although,
all three tasks facilitated some amount of learning, the recall practices provided the

highest gains.

The present study attempted to provide students in the implicit group with the
highest possible number of exposures to the target collocations through the use of
simultaneous listening and reading activities without manipulating the authenticity of
texts and learning conditions. In addition to this, the learners were asked to re-read

the text which possibly increased their chances of re-exposure.

The findings from the research question investigating the receptive
knowledge of form are consistent with the data provided by EI Dakhs, Amroun and
Charlott Muhammad (2017) who exhibited the superiority of explicit learning tasks
over incidental learning tasks. El Dakhs et al. (2017) were able to demonstrate that
long-term comparisons between incidental and control groups revealed no significant
differences, yet the instructed explicit group members were able to maintain their

scores on receptive knowledge tests. The findings from the RKFC receptive test in
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the present study support the view of El Dakhs et al.’s (2017) study and reiterate the

advantages of learning collocations intentionally for higher levels of achievement.

5.2.2 Research Question 1b
In response to the second sub-question of the first research question, which
inquired whether there were any significant differences in the participants’ receptive
knowledge of the form and meaning of collocations, the data revealed differences at
statistically significant levels in favour of the explicit condition. The findings of the
present study are in line with the previous research that investigated teaching

collocations which indicated the effectiveness of intentional learning.

For instance, in an explorative study, Hu (2015) worked with three groups of
learners who all read texts accompanied with L1 glosses and highlighted
collocations. The groups differed in terms of the post-reading activities which were
comprehension questions, fill-in-the-blanks exercises and multiple-choice questions.
It was found out that enhancement techniques plus glosses supported by post-reading
comprehension questions were unable to foster any receptive or productive
knowledge of collocations. The results also indicated that the students who answered
multiple choice questions received better scores than the participants writing
collocations in the blanks in the tests of receptive knowledge of the form and

meaning.

Peters (2009) demonstrated that the attention-drawing technique for
collocations did not produce any significant differences between students who were
instructed to notice collocations and students who paid attention to single-word items
in terms of their recall of collocations. The non-significant results might be due to the

fact that the students were notified of a follow-up test after the instruction.
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Additionally, Szudarski (2011) used a very similar methodology to draw learners’
attention to collocations through the use of enriched exposure. His findings mirrored
Peters’ (2009) results in that both groups improved their scores, whereas, no
differences existed between the two groups. The current study makes it evident that
the use of various collocation activities in addition to attention drawing is a more

effective method than simply asking learners to make notes of collocations.

Szudarski and Carter (2016) explored the learning of collocations by Polish
ESL learners under enhancement conditions and input flood technique. The number
of collocations was increased from 6 to 12 by changing the number of repetitions in
the texts. Both groups encountered identical types of input; yet, the enhanced
condition learners were given the target collocations boosted by underlining. The
results obtained from delayed post-tests revealed better scores for the enhancement
method over the input flood technique for recognition of collocations. However, the
form- and meaning-related features of collocational knowledge were not improved
even with textual enhancement. The findings from the present research investigating
the receptive knowledge of the form and meaning are consistent with the data
provided by Szudarski and Carter (2016). Although some amount of learning was
possible, the implicit learning group learners who had read and listened to lecture
notes could not outperform the intentional group learners.

To compare the effectiveness of the exercise types used while teaching
collocations, Boers et al. (2014) specifically focused on three task types that were
connecting parts of collocations, inserting the node and inserting the collocations as a
whole. No significant differences were found between the types of activities in terms
of effectiveness and very few gains were achieved in knowledge of collocations. In

contrast, the current study demonstrated that the provision of collocations explicitly,
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seeing their translations beforehand and doing additional exercises afterwards are
significantly effective methods for collocation learning. Despite the non-significant
findings, Boers et al. (2014) also suggested that the collocations should be supplied
in an intact form to expose the learners to the correct forms of collocations as a

whole.

The significance of using various input- and output-type activities was also
acknowledged by Zhang (2017) who explored the receptive and productive
integration tasks for learning collocations. The findings show that activities requiring
recognition and recall of items on a continuum are more effective than mere use of
single techniques. In line with this study, a large number of activities for the form
and meaning recall and recognition of collocations were presented to the learners in

the current study.

In many of the exercises used in the present research especially in re-
arranging tasks the learners were served with opportunities for encountering the
intact collocations as authentic phrases taken from their lecture notes; therefore, it
might arguably be claimed that this has contributed to their success. Furthermore,
the results of the two receptive tests indicate that the explicit treatment had a
significant impact on learners’ ability to recognize the correct spelling (the form) and

supply the L1 translation (the meaning) of technical collocations.

5.3 Research Question 2
The vast majority of research indicates that the learning of productive
vocabulary brings more burdensome necessities which require learners to devote a
great deal more effort than they would put in for improving their receptive

knowledge. It is clear that the productive knowledge encompasses the receptive
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knowledge and broadens it. On this issue, Laufer and Waldman (2011, p. 652)
claimed that “the real problem of collocations in L2 does not lie in recognition, but in

learning to use them properly”.

The purpose of the second research question was to examine whether there
were any statistically significant differences in the performance scores of the two
groups in producing the forms and meanings of technical collocations. In other
words, were the reading-plus-listening implicit group learners more successful in
translating the target collocations from Turkish to English and writing them correctly
than their counterparts in the intentional learning condition? The students’ score
changes from the pre- to post-tests were converted into gain scores and an
independent samples t-test and a Mann-Whitney U test were applied on these scores.
The following sections give further details of the assessment of the acquisition of

productive knowledge of collocations.

5.3.1 Research Question 2a
The analysis of the results of the first sub-question of the second research
question of the present study demonstrated that explicit technical collocation
instruction was effective in fostering an understanding of the productive form of
collocations, with findings indicating statistically significant scores obtained by

students in the explicit learning group.

As was indicated in the literature review, previous research on single and
multiword vocabulary studies has clearly demonstrated that deliberate study of
vocabulary has profound impacts on learners’ language competence and allows the
learning to take place in a shorter period of time in the tight schedules reserved for

instruction. Besides, a large number of studies have investigated the acquisition of
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collocations under intentional learning conditions through explicit teaching and it
was shown that the use of the explicit type of activities (such as matching, multiple-
choice exercises and cloze tasks) helps considerably in the learning of collocations in
a foreign language (Boers et al., 2014; Boers et al., 2016; Chan & Liou, 2005; Sun &

Wang, 2003; Webb & Kagimoto, 2009).

Norris and Ortega (2000), Spada and Tomita (2010) and Goo, Granena,
Yilmaz, and Novella (2015) also focused on the effectiveness of the instruction types
and the efficacy of tasks by using the meta-analysis technique for applied linguistics
studies. The results of all of the studies above affirmed the effectiveness of language
instruction and the efficiency of explicit learning conditions over implicit instruction.
Nonetheless, the current literature further points to the unlikelihood of learning
collocations, which are unlimited in number, through explicit techniques on the
grounds that the instruction times are limited and should be reserved for other aspects
of language study. Accordingly, this issue has directed researchers to seek and study
different ways to foster the learning of collocations like implicit learning approaches

(Pellicer-Sanchez, 2017; Szudarski, 2012; Wehbb, et al., 2013).

While researching the effects of manipulation of the number of collocations
in texts, Webb et al. (2013) were able reveal the efficacy of listening while reading
the manipulated texts for L2 collocation acquisition; however, in another study
Szudarski (2012), a simple reading-only condition with increased number of
collocations did not result in a great amount of learning. With a specific reference to
input enhancement techniques, Szudarski & Conklin (2014) asserted that short
repeated presentations, even with textual enhancements such as highlighting, were

not sufficient enough to enhance L2 learners’ collocational recall performance.
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It is clear that knowledge of collocations should be reinforced and
consolidated regularly through increased exposures (Szudarski & Conklin, 2014). If
recurrence of target items can be ensured in numerous texts, the learners will be
given a fair amount of opportunities to process the repeated items and the chances for
acquisition of collocation under incidental conditions may be seized more frequently

(Horst, Cobb and Meara, 1998).

On the other hand, the results of the present study are not in line with those of
Zarei and Tondaki (2015) who explored the effects of implicit and explicit
presentation techniques on learning noun-noun collocations with 180 upper-
intermediate level Persian learners of English. They used textual enhancement
techniques such as underlining- capitalising and the word-card technique for
incidental learning groups and jigsaw techniques and individual learning for
intentional learning groups. The two post-tests for receptive and productive
knowledge of the form of collocations did not indicate any significant differences
between implicit and explicit instructional settings. The researchers attributed their
findings to the higher proficiency of their learners; however, it can be claimed that
the use of the word card technique might have violated the assumptions of implicit
learning and might have transformed the focus of the study to an intentional mode. In
order to avoid disruption in the nature of implicit conditions, the current study
ensured that no specific attention was given to collocations in the incidental listening

and reading group.

In conclusion, with regard to learning and retention of technical collocations,
the results show that there were substantial gains for the experimental group over the

semester; additionally, further analysis revealed that the gains were significantly

94



higher than the implicit group scores on measures of receptive knowledge of the

form of collocations.

5.3.2 Research Question 2b

The second sub-question of research question 2 aimed to demonstrate if any
significant differences in the scores of learners in terms of their productive
knowledge of the form and meaning of collocations existed. The findings of the
study affirmed that there was a statistically significant increase in learners' scores in
the intentional group when they were served with explicit collocation instruction on
learning collocation forms and meanings. Thus, these results lend adequate support
for the efficacy of acquiring productive knowledge of collocations under explicit
conditions through a number of activities. It was, however, revealed that reading and
listening to texts under implicit conditions did not provide substantial benefits in

comparison to the intentional learning condition.

Norris and Ortega (2000), Spada and Tomita (2010) and Goo et al. (2015)
acknowledged in their meta-analyses that the use of target language patterns under
controlled conditions and structured exercises such as filling-in-the-blanks and
multiple-choice questions produced larger effect sizes than free production activities
such as making sentences or writing paragraphs in the second language learning
settings. Additionally, the research evidence suggests that when reading tasks
reinforcing comprehension are accompanied by activities concentrating on word
forms (Paribakht & Wesche, 1997; Nation, 2001; Schmitt, 2000) more favourable

conditions for successful L2 vocabulary acquisition are created.

Exploring the efficacy of tasks on instruction, Minaei and Rezaie (2014)

focused on the outcomes of two output activities, namely text editing and close tasks.
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Besides, they considered individual versus cooperative learning of productive
knowledge of collocations. Their results pointed to the superiority of cloze tasks as
productive output activities over editing, as well as the effectiveness and importance
of successful collaboration among students while learning collocations. The learners
in the intentional learning group in the present study were instructed and encouraged
to study in pairs and groups while doing collocation tasks. These joint efforts by
students to allocate their attention through cooperation might arguably have assisted

the learners in the acquisition of collocations.

Akin to Minaei and Rezaie’s (2014) findings, the present study indicated that
students who were exposed to collocations under explicit conditions tended to obtain
higher scores in productive tests. The findings of the study also confirmed the views
of Falahi &Moinzadeh (2012) who replicated Webb and Kagimoto’s (2009) study
with 94 English majors in Iran and showed that significant increases in recall and
recognition of collocation scores were possible with the help of productive and
receptive activities. In line with the above research, in a very recent study which lent
support for the efficacy of explicit teaching of collocations for successful language
acquisition and improving proficiency scores, Keshavarz & Taherian (2018)
recruited a group of teenage Persian learners who were later placed in two explicit
and no-emphasis groups. As could be expected, the learners in the treatment group
who were requested to record, transcribe, listen and productively use the collocations
from their course content surpassed the achievements of the control group that

studied the same course materials with no special emphasis placed on collocations.

One plausible explanation for the higher scores of students in the
experimental group of the current study on the post-test for receptive knowledge of

the form and meaning of collocations can be proposed as the amount of close
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attention devoted to the collocations with the help of extra exercises (Nation, 2001;
Schmidt, 1990; 2001). The wider variety of tasks in the explicit learning group might
have given the students a fair chance for being exposed to the target collocations
multiple times; likewise, paying scant attention to distinct aspects of multi-word
units might have contributed to careful organisation and broadening of knowledge of
collocations (Paribakht & Wesche, 1997). A large collection of exercises that focus
on the form, meaning, and use of a word will also incorporate a more sophisticated
processing of the lexis with specific reference to noticing, retrieval, and production

of the given items (Craik & Tulving, 1975; Nation, 2001).

The repetition of multi-word items gives learners the opportunity to be
exposed to words on multiple occasions, which may reinforce the conceptual ties
between the new information and the items to be stored in the mind, which in turn
may offer the chance to enhance retrieval (Paivio, 1986; 1991). With reference to the
dual coding theory, Paivio (1991) postulates that it is possible to trigger the mental
representations in both verbal and non-verbal systems consciously or unconsciously.
This may be elaborated as the feasibility of activating the verbal system by studying
the spoken or written form of a word and processing the context of a word as a whole
in the non-verbal system. Because of this, the present research asserts that
encountering technical collocations by presentation techniques and doing further
exercises which create enhanced and repeated contexts for target collocations may
facilitate associative connections in the mind for creating sophisticated neural

networks.

According to the depth of processing theory (Craik & Lockhart, 1972),
special emphasis placed on the meaning of collocations and input processing at

deeper levels may support the retention of the multiword units in the memory for

97



longer periods of time. As a result, the findings of the current study support the belief
that explicit learning tasks which are supported by various receptive and productive
exercises will help the processing of items at deeper levels. These types of tasks will

eventually lead to more successful recognition and recall of technical collocations.

To summarize, the results of this study revealed that there were increases in
the change scores of both groups which means a higher number of collocations were
recognized and produced by all of the students at the end of the semester. However,
the gain scores of the explicit group students were significantly higher than those of
their counterparts in the incidental group which indicates that explicit instruction
supported by collocation exercises improves multi-word knowledge more in

comparison to the implicit type of instruction.

5.4 Pedagogical Implications

Based on the results of the present study, it can be recommended that tertiary
level instructors should benefit from explicit collocation instruction which
accelerates the learning of technical language even for low proficiency level learners,
while remembering the incremental nature of implicit instruction. Since explicit
collocation instruction helps to intensify the way multi-word units are acquired in
shorter time periods, the additional time obtained from this method can be allocated
to reinforcing other language skills. It is undoubtedly impossible for L2 teachers and
learners to allocate the time and efforts required to teach and learn the number of
words in the target language lexis explicitly that native speakers acquire incidentally
(Hulstijn, 2005). For this reason, it seems more reasonable and advantageous to

focus on specially selected frequent items.
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Nation (2001) argues that words with higher frequencies in the language can
be regarded as more useful than words occurring in texts with lower frequencies and
that studying these items will have its own rewards. The learners are charged with
the primary duty of acquiring a knowledge base that goes further than simply
comprehending word meanings, and in which, they also have to possess field-
specific information. On these grounds, it may be advised that lecturers should
benefit from carrying out small-scale corpus studies, especially for courses where
knowledge of the English language is directly associated with field-dependent

professional knowledge, and help alleviate the learners’ burden.

The present study demonstrated that close cooperation with the engineering
department in the faculty for the establishment of the collocation-learning component
of the disciplinary course proved very beneficial. Thus, it can be suggested that
active collaboration and interaction between field expert instructors and teachers of
English for specific purposes can offer abundant sources of techniques and activities
for acquiring a profound knowledge of collocations, under which conditions they are

learned more efficiently.

In addition, the present study observed that even the engineering students
who had obtained considerably low scores from the PET and Vocabulary Levels
Tests were able to surpass their counterparts in the implicit group. Mudraya (2004)
postulated that engineering students are analytical thinkers and have the advantage of
technical expertise as an asset. Thus, by serving engineering students with practical
and pragmatic tasks, explicit learning may provide some support to learning in their

technical and analytical minds. Besides, explicit instruction can be rewarding in
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facilitating these learners’ engagement with the collocations for gaining a profound

knowledge on both recognition and recall.

In parallel to current ongoing discussions in second language vocabulary
research, it should be reiterated that there is no best way to acquire lexis in every
language setting for every language learner; still, there are effective comprehensive
forms of instruction for certain conditions and student personality traits. The results
of the current study recapitulate the previous lexical research findings which
demonstrate the probability of acquiring collocations both explicitly and implicitly
yet with the superiority of explicit learning gains being highlighted in a vast majority
of the studies. Consequently, it may be advisable to use the benefits of various
learning techniques and methods and offer learners a rich repertoire for successful

language acquisition.

5.5 Limitations of the Study
One major limitation of the study is that it was limited only to students from
the engineering department with low vocabulary and proficiency scores; thereby, it is
not possible to generalize the results of the study to higher level learners. As
indicated earlier, the students who had not successfully acquired the frequent English
words earlier had to shoulder the heavy burden of learning low frequency technical

words as a course requirement.

One other limitation of the study is that the compilation of the corpus was
confined merely to introductory-level engineering coursebooks representing the field
of environmental engineering studies. If different types of texts that future engineers
will encounter throughout their academic studies or work-life such as lab reports,

product manuals, regulations and articles are selected, the representatives and
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coverage of materials will be increased. Besides, the selection of the books was
dependent on the advice given by the faculty members; therefore, it was limited to

their background and knowledge of the field.

A survey conducted with faculties around the country or the globe would
have resulted in a totally different list of books to be investigated in the corpus.
Additionally, the study could have included a follow-up focus group discussion with
the explicit group participants to discuss their preferences on the activity types used,

to be able to paint a better picture of the effectiveness of the activities.

Another serious limitation of the study for both groups is the amount of time
allocated to the implicit and explicit collocation activities carried out after the regular
engineering class. The heavy class and laboratory schedules of the second-year
students in the study did not allow the researcher to create extra study time for
language focused activities. Had this been possible, the nature of voluntary
participation by the students would have changed and thus the students might have
suspected and guessed the major aim of the study as teaching collocations, which had

never been clearly stated to them.

However, despite the impossibility of having an extra class hour, thanks to
the generosity and the unfailing courtesy of the lecturers in dividing the existing class
into two sections and allowing the researcher to claim the second part of the class,
they made it possible to insert the implicit and explicit study procedures.
Notwithstanding the above limitations, this study contributes to research that seeks
for a proper understanding of the learning of technical collocations by engineering

students which is scarcely available in the vocabulary teaching literature.
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5.6 Suggestions for Further Research

Further research can be carried out with other technical English learners with
varying levels of proficiency to study the effectiveness of explicit collocation
learning in different educational settings. Considering the fact that, the current study
was limited to second year engineering students with varying foreign language
proficiency levels in an introductory level engineering course taught in English in a
Turkish tertiary setting, findings from different second language learners with
diverse proficiency levels learning technical English in other educational settings

would increase confidence in the generalizability of the research findings.

Should the study be carried out with larger student populations from other
environmental engineering departments around Turkey, offering English medium
instruction in certain classes, the efficacy of explicit instruction could be explored in
a more detail manner. A study that tracks the English vocabulary acquisition of
engineering students over the course of four years and after graduation with a
longitudinal research design can produce evidence. Besides, a more detailed corpus
study aiming to compile various field specific written and spoken text types can
deepen the understanding of collocational units used in specific domains and can

broaden the instructors’ knowledge on field-specific language use.

With regards to the recent developments in educational technology, a study
exploring the effectiveness of blended instruction on learning technical collocations
where learners are supported by synchronous and asynchronous learning
opportunities and materials in longer periods of time can be helpful in gaining more

insights into the processes of technical multi-word learning.
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The present study demonstrated that the deliberate study of compound nouns
or noun-noun and adjective-noun collocations was effective through explicit
teaching. A further study can explore whether acquiring the other types of
collocations such as verb-noun collocations under intentional conditions would be
successful as well. Further research can also investigate the effectiveness learning of
technical collocations on learners’ productive language use mainly in their written
works. Making further comparisons of teaching methods such as DDL, input flood,
and textual enhancement techniques may also help in revealing more successful

methods for instruction.
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Appendix 2: The list of first 100 keywords

Keyword Frequency | Loglikelihood Keyword Frequency | Loglikelihood
1 |water 100242 230.230.927 51 |oxidation 8033 28.372.458
2 | waste 61924 189.887.120 52 |bacteria 9288 27.448.695
3 |treatment 44014 109.973.104 53 |design 17113 27.296.275
4 |air 45102 95.148.139 54 |filter 9645 27.020.810
5 |sludge 25709 93.912.588 55 |ozone 9064 26.133.853
6 | wastewater 24548 91.911.995 56 [metal 11759 25.705.176
7 |soil 29985 88.250.562 57 |activated 8194 25.700.950
8 |environmental |33006 84.603.180 58 |quality 18305 25.616.251
9 |mg 24029 79.242.937 59 |combustion 7527 25.571.686
10 | organic 23092 72.487.130 60 | pollutant 6969 25.274.498
11 | gas 26656 65.417.285 61 |contaminants |[6855 24.841.295
12 [ concentration 22874 64.864.953 62 [ volume 11820 24.390.469
13 [ wastes 18501 64.070.427 63 |[data 18500 24.300.835
14 [ chemical 23037 63.119.118 64 |[bod 6488 23.732.733
15 | process 34199 59.370.749 65 | emission 7288 23.019.200
16 [ flow 22585 58.868.349 66 | material 15586 22.857.629
17 [epa 16029 57.900.218 67 |soils 7302 22.699.897
18 [hazardous 16828 57.242.500 68 |reactor 7351 22.507.303
19 | pollution 20704 56.345.968 69 |plants 12151 22.425.010
20 | removal 17543 53.044.370 70 | toxic 7809 22.175.899
21 | solids 14796 52.384.937 71 | solution 11656 21.634.884
22 | surface 21253 45.486.289 72 |contaminated | 6910 21.582.871
23 | temperature 17618 45.254.192 73 | chlorine 6442 21.088.344
24 | processes 18006 43.909.091 74 | sewage 6861 20.915.901
25 | carbon 15484 43.758.017 75 | engineering 10253 20.706.439
26 | solid 15997 42.196.705 76 |tank 9163 20.535.341
27 | compounds 12925 41.529.038 77 | reduction 10078 20.531.282
28 | concentrations | 13910 40.494.248 78 |adsorption 5725 20.498.826
29 | pollutants 11532 40.261.241 79 | gases 6834 20.426.105
30 | oxygen 13492 39.545.362 80 | sources 11010 20.204.349
31 | materials 16385 35.688.000 81 |industrial 13718 19.999.068
32 | metals 11077 34.801.483 82 |[site 12822 19.865.216
33 | disposal 12221 34.386.087 83 |conditions 15160 19.612.769
34 | anaerobic 9472 33.990.349 84 | monitoring 8303 19.543.537
35 | biological 11831 33.556.108 85 | environment 13855 18.972.533
36 |source 17180 33.455.860 86 |aeration 5261 18.926.369
37 | plant 16539 33.119.264 87 |dissolved 6469 18.925.495
38 | groundwater 9494 33.068.042 88 |aerobic 5442 18.581.104
39 | emissions 10890 32.351.320 89 |biomass 5350 18.482.033
40 |systems 21061 31.930.251 90 | method 11645 18.393.761
41 | figure 21211 31.915.224 91 |sediment 5844 18.112.549
42 | particles 11005 31.901.729 92 | hydrogen 6567 18.047.861
43 | effluent 9078 31.468.769 93 | municipal 6128 17.846.847
44 |energy 18319 31.101.708 94 | membrane 6137 17.777.241
45 | nitrogen 9847 30.911.940 95 | microbial 4984 17.771.577
46 |system 32014 30.712.762 96 | pressure 12857 17.647.636
47 | biosolids 8045 30.146.936 97 |phase 2084 17.496.180
48 | liquid 11325 30.095.155 98 | storage 7780 17.492.193
49 |landfill 8365 29.296.472 99 | leachate 4700 17.484.594
50 |acid 13067 28.799.418 100 | particle 5814 17.456.684
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Appendix 3: Technical Words Rating Scale

Type 1:

Words such as function words that have a meaning that has no particular relationship
with the field of engineering that is, words independent of the subject matter.
Examples are: the, is, between, it, by, amounts, common, commonly, directly,

constantly, early, and especially.

Type 2:
Words that have a meaning that is minimally related to the field of engineering in
that they describe the procedures or features. Examples are: part forms, pairs,

structures, surrounds, supports, associated,

Type 3:

Words that have a meaning that is closely related to the field of engineering. Such
words are also used in general language. The words may have some restrictions of
usage depending on the subject field. Words in this category may be technical terms
in a specific field like engineering and yet may occur with the same meaning in other

fields and not be technical terms in those fields.

Type 4:
Words that have a meaning specific to the field of engineering and are not likely to
be known in general language. These words have clear restrictions of usage

depending on the subject field.

Table adapted from (Chung & Nation 2003, p. 105; Chung & Nation 2004, p. 254).

Appendix 4: Easy Distractors

Distractors
1-acid rain 5- soil erosion
2-air pollution 6- environmental engineering
3- heavy industry 7- waste recycling
4- wastewater management 8- geothermal energy
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Appendix 5: Test of Productive Knowledge of the Form and Meaning of

Collocations

AAAAAAAAAAAAAAAAAAAAA A AAAAAAAAAAAAAAAAAAAAAAAAA
Name Surname :

Please translate the words from Turkish to English. If don’t know the right answer, you
may leave the box blank.

1 asit yagmuru

2 hava kirliligi

3 kaba cakil

4 ucucu bilesikler

5 ¢Ozlinemeyen ¢okelek
6 titrasyon egrisi

7 ana kanalizasyon hatt:
8 agir sanayi

9 gozenekli ortam

10 atiksu y6netimi

11 yanma kalintilar

12 miiteakip ylizeyden salma
13 yakma firim

14 serbest sutasir

15 lagim suyu bertarafi
16 sizint1 suyu gegisi

17 dairesel dgiitiicii

18 gecirimsiz silte

19 baca dumam yiikselmesi
20 kum tutucu

21 piston akigh
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22 atik geridoniisiimii

23 toz haznesi

24 nem muhafazasi

25 styirict kalintilar

26 ham ¢amur

27 depolama sahasi si1zintisi
28 ¢evre mithendisligi

29 yumaklastirma haznesi
30 asir1 sizma

31 pihtilastirma katki maddesi

32 kapali varil

33 sonmiis kirec

34 askida katilar

35 iz besin maddesi

36 dogal 1slah

37 reaktif ylizeye tutunumu

38 eylemsizlik etkisi

39 yiizer kopiik

40 demirdis1 hurda

41 jeotermal enerji

42 tarimsal akis

43 toprak erozyonu
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Appendix 6: Test of Productive Knowledge of the Form of Collocations

AAAAAAAAAAAAAAAAAAAAA A AAAAAAAAAAAAAAAAAAAAAAAAA

Name Surname:

Fill in the blanks with suitable words.

Example: We ......... lunch at 12:30. (We have lunch at 12:30)

1- | The introduction of particulates and harmful materials into the atmosphere is air ...........c.ccc.ooe... .

2- | Land use decisions related to wastewater....................... also affect water quality.

3- | A motor mixes the water and chemicals in the flocculation ........... teieians to form larger pieces.

4- | During heavy rains and snow, a(n) ........................ infiltration of water into soil can happen.

5- | Clay minerals are used as a coagulant ..., to remove particles from drinking water.

6- | Highly radioactive liquid waste can be stored in the enclosed ........ccusssennsns in the ground.

7- | Caustic soda, sodium carbonate and ....cusseeessaeees lime can neutralize acidic industrial water.

8- | Particulate matter is a complex mixture of suspended ....................... and liquid particles.

9- | Nitrogen, phosphorus and trace....................... in waste, are necessary for biological growth.

10- | Natural processes are used in ....................... remediation to remove waste from groundwater or
soil.

11- | Hydrogen bonding can be the major force for.......................adsorption on minerals.

12- | A method for collection of micro particles in the size of 1-5 micrometers is inertial .......................

13- | There are usually greases and oils in the floating ....................... on the water.

14- | Aluminium and bronze that come from old cars and household wastes are called .......................
scrap.

15- | Land application of large volumes of water creates soil ........................

16- | The water leaving farm fields because of ramis ....................... runoff.

17- | Processing used materials into new, useful products is waste . .

18- | Crushed stone or ....................... eravel can carry the surfau‘: water away ea*ﬂly

19- | Chemicals that change into gas and affect the environment are volatile . .

20- | Oxygenated ron and manganese make a(n) .......occoeeeeevnnnnn, precl[ntate wnh phu:-.phunm

21- | For designing an alkaline wastewater neutralization system, the titration ....................... is very
necessary.

22- | Wastewater from many other lines is received by a(n) ...................... sewer in a large area.

23- | The goal of environmental ....................... is the integration of sciences and principles to make
the natural environment better.

24- | Liquid or gas can pass through spaces between hard areas ina porous ........................

25- | A clean source of electricity and hot water from the earth is geothermal .

26- | The type of waste that is left over after burning waste is called incinerator .

27- | Steam, ammonia, nitrogen or hydrogen generally help the ............... desnrptmn

28- | A temperature of 927°C is needed in a combustion ....................... for a good performance.

29- | A rock or sand that does not have a limiting layer on the topisa(n) ....................... aquifer.

30- | The carrying away and discharging of liquid wastesis ....................... disposal.

31- | Heavy metals in soil may show the possibility of leachate ............ceseen.. from the dumping site.

32- | Hard materials are cut into small pieces of about 3 millimetres inthe ....................... grinder.

33- | The bottom of dumping site is covered by an impermeable.........cee...... made of plastic and sand.

34- | In a wind speed of 10 m/s, a plume ....................... of 220 metres is ideal for a power station.

35- | The sand and small stones are cleaned in a grit.....eeceesnes to protect the equipment in the treatment
system.
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36- | When a body of water moves through without mixing with the rest of the water a plug
terierreeseeeesee...... NAppeEnNS in reactors.

37- | Sulfur dioxide and nitrogen cause acid ....................... which damages trees and soil.

38- | The particles collected from the air should be emptied fromthe ........................ hopper about
once a week.

39- | The black soil needs less watering because of its high capacity for moisture ......................

40-

Waste materials remaining in the air pollution device after the gas is cleaned are .......................
effluents.

41- | A form of wet mud waste before any treatment is called ....................... sludge.
42- | The ground water quality and surface water lines can be badly affected by landfill .......................
43- | China hasa very big ....................... industry sector for making steel and cement products.
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Appendix 7: Test of Receptive Knowledge of the Form of Collocations

AAAAAAAAAAAAAAAAAAAAA A AAAAAAAAAAAAAAAAAAAAAAAAA

Name Surname:

Choose the correct option

Example: Students do not liketo ......... homework. a) make b) do c) solve d) perform e) don’t know

You can choose the “don’t know” option if you are not sure.

1- | The introduction of particulates and harmful materials into the atmosphere is air ........v..ee.... .
a)recession |  b)abuse | ¢) pollution | d) corruption | e) don’t know
2- | Land use decisions related to wastewater .................. also affect water quality.
a) leadership | b) management | ¢) executive | d) directorship | ¢) don’t know
3- | A motor mixes the water and chemicals in the flocculation ........cccevereenns to form larger pieces.
a) box | b) sink | ¢) basin | d) container | ¢) don’t know
4- | During heavy rains and snow, a(n)...eesceeessenes infiltration of water into soil can happen.
a) additional | b) severe | ¢) greater | d) excessive | ¢) don’t know
5- | Clay minerals are used as a coagulant ..................... to remove particles from drinking water.
a) aid | b) care | ¢) support | d) assistance | ¢) don’t know
6- | Highly radioactive liquid waste can be stored in the enclosed .......ccoceveurnees in the ground.
a) bowl | b)drum | ¢) bucket | d) vat | e) don’t know
7- | Caustic soda, sodium carbonate and .....eeeeesssenesns lime can neutralize acidic industrial water.
a) quenched | b) cooled | c) relaxed | d) slaked | e) don’t know
8- | Particulate matter is a complex mixture of suspended ........oeeeemeeeer and liquid particles.
a) pastes | b) blocks | c) solids | d) stuffs | e) don’t know
9- | Nitrogen, phosphorus and trace ............oeeeer. in waste are necessary for biological growth.
a) fats | b)supplements | c) calories | d) nutrients | e) don’t know
10- | Natural processes are used in v....eeeeeeressenss remediation to remove waste from groundwater or soil.
a) intrinsic | b) real | c) spatial | d) true | e) don’t know
11- | Hydrogen bonding can be the major force for .....eeessesreenes adsorption on minerals.
a) additive |  b)supplement | c) stuff | d) reagent | e) don’t know
12- | A method for collection of micro particles in the size of 1-5 micrometers is inertial .......cccccveueenee.
a) packing | b) compression ¢) impaction | d) shock | ¢) don’t know
13- | There are usually greases and oils in the flOating ......ce..osseeseeee on the water.
a) rubbish [ b) crust [ ¢) filth [ d) scum [ e)don’t know
14- | Aluminium and bronze that come from old cars and household wastes are called ......vueeureeenees scrap.
a) hard | b)nonferrous | ¢) inflexible | d) metallurgical | ¢) don’t know
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15- | Land application of large volumes of water creates soil

a) spoiling | b) erosion | c) recession | d) disintegration |

e) don’t know

16- | The water leaving farm fields because of rain is

a) primary | b) private | ¢) agricultural | d) recreational |

e) don’t know

17- | Processing used materials into new, useful products is waste

a) treating | b) saving | ¢) recycling | d) rescuing | e) don’t know
18- | Crushed StONE OF «..eveereeneeeneene. gravel can carry the surface water away easily.
a) straight | b) ragged | ¢) coarse | d) plain | e) don’t know

19- | Chemicals that change into gas and affect the environment are volatile

a) ingredients | b) compounds | c) synthesis | d) fusions |

e) don’t know

20- | Oxygenated iron and manganese make an

precipitate with phosphorus.

a) inseparable |  b)insoluble | c¢)unbreakable |  d)indivisible |

¢) don’t know

21- | For designing an alkaline wastewater neutralization system, the titration ................. is very
necessary.
a) curve | b) line | c) profile | d) cycle | e) don’t know

22- | Wastewater from many other lines is received by a

sewer in a large area.

a) stem | b) block | ¢) trunk | d) head | e) don’t know
23- | The goal of environmental .................. is the integration of sciences and principles to make the
natural environment better.
a) constructing | d) computing |  c¢)maintenance | d) engineering | e) don’t know

24- | Liquid or gas can pass through spaces between hard areas in a POXous .............e..ve...

a) medium | b) object | c) setting | d) instrument | e) don’t know

25- | A clean source of electricity and hot water from the earth is geothermal ..................

e) don’t know

a) supply | b) force | c) strength | d) energy |
26- | The type of waste that is left over after burning waste is called incinerator.....................
a) residue | b) substance | ¢) element | d) matter | e) don’t know
27- | Steam, ammonia, nitrogen or hydrogen generally help the .............cu..... desorption.
a) subsequent | b) continuous c) secondary | d) ongoing | ¢) don’t know

28- | A temperature of 927°C is needed in a cOMDUSHION....e..veereereren for a good performance.

a) cooker | b) warmer | ¢) furnace | d) grill | ¢) don’t know

29- | A rock or sand that does not have a limiting layer on the top is an aquifer.

a) unlocked |  b)unconfined |  ¢)unrestricted | d) unsecured | ¢) don’t know
30- | The carrying away and discharging of liquid WaStes iS ....essessessesseee disposal.
a) filth | b) earth | c) dirt | d) sewage | e) don’t know
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31- | Heavy metals in soil may show the possibility of leachate ...............v..... from the dumping site.
a) motion | b) migration | ¢) expansion | d) progress | ¢) don’t know
32- | Hard materials are cut into small pieces of about 3 millimetres in @ w....eweereerenes grinder.
a) flat | b) cross | ¢) round | d) circular | e) don’t know
33- | The bottom of dumping site is covered by an impermeable..........cc.ce.... made of plastic and sand.
a) course | b) liner | ¢) cushion | d) blanket | ¢) don’t know
34- | In a wind speed of 10 m/s, a plume ........ervrvenece. of 220 metres is ideal for a power station.
a) advance | b) rise | ¢) lift | d) climb | ¢) don’t know
35- | The sand and small stones are cleaned in a grit....cceeeeeserssne to protect the equipment in the treatment
system.
a) house | b) reservoir | ¢) tube | d) chamber | e) don’t know
36- | When a body of water moves through without mixing with the rest of the water a plug ......cceeueeeneee
happens in reactors.
a) flow | b) stream | ¢) rate | d) flood | ¢) don’t know
37- | Sulfur dioxide and nitrogen cause a€id .......eevessuens which damages trees and soil.
a) tear | b) shower | ¢) wind | d) rain | e) don’t know
38- | The particles collected from the air should be emptied fromthe ........................ hopper about
once a week.
a) smoke | b) gas | c) dirt | d) dust | e) don’t know

39- | The black soil needs less watering because of its high capacity for moisture ..................

a) collection | b) dilution | ¢) retention [ d)compilation | e) don’t know

40- | Waste materials remaining in the air pollution device after the gas is cleaned are ......cceeennee

effluents.
a) duster | b) scrubber | ¢) collector | d) remover | ¢) don’t know
41- | A form of wet mud waste before any treatment is called ........coeeereerenes sludge.

a) raw | b) rough | ¢) flat | d) hard | e) don’t know
42- | The ground water quality and surface water lines can be badly affected by landfill .....................
a) seepage | b)circulation | ¢) breakage | d) wastage | e) don’t know

43- | China has a very big .......cooueeeee. industry sector for making steel and cement products.
a) bulky | b) loaded | c) heavy | d) weighted | e) don’t know
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Appendix 8: Test of Receptive Knowledge of the Form and Meaning of

Collocations:

AAAAAAAAAAAAAAAAAAAAA A AAA A A AAAAAAAAAAAAAAAAAAAA
Name Surname :

Please translate the words from Turkish to English. If don’t know the right answer, you
may leave the box blank.

1 acid rain

2 air pollution

3 porous medium

4 scrubber effluents
5 raw sludge

6 sewage disposal

7 heavy industry

8 unconfined aquifer
9 grit chamber

10 coagulant aid

11 leachate migration

12 slaked lime

13 suspended solids

14 wastewater management
15 incinerator residue

16 reagent adsorption

17 inertial impaction

18 floating scum

19 excessive infiltration

20 soil erosion

21 agricultural runoff

148



AAAAAAAAAAAAAAAAAAAAA A AAAAAAAAAAAAAAAAAAAAAAAAA

22 titration curve

23 dust hopper

24 trace nutrient

25 coarse gravel

26 volatile compounds

27 environmental engineering
28 intrinsic remediation

29 trunk sewer

30 nonferrous scrap

31 flocculation basin

32 geothermal energy

33 impermeable liner

34 subsequent desorption

35 combustion furnace

36 insoluble precipitate

37 landfill seepage

38 waste recycling
39 circular grinder
40 moisture retention
41 plume rise

42 enclosed vat

43 plug flow

149



Appendix 9: Sample Worksheet for Implicit Group

Soil Pollution Week 1:

Please listen to the audio and follow the text

Subsurface flow wetlands are alzo known as vegetated submerged bed, gravel bed,
reed bed, and root zone wetlands. These systems are used to replace septic systems. Because
the wastewater iz kept below the surface of the medium (which ranges from coarse gravel to
zand), these systems reduce mosquito and odor problems. A hybrid system, with both
subsurface and surface flow, can also be uzed. Constructed wetlands are considered attached-
growth biclogical reactors. The major components of constructed wetland systems are the
plants, soils, and microorganisms. The plants serve as support media for microorganizms,
provide shade (which reduces algal growth), insulate the water from heat loss, filter solids

and pathogens, and provide dissolved oxygen.

Biopiles: Synonyms for biopiles include biocells, hicheaps, biomounds, compost
cells, heap pile bioremediation, and static-pile composting. This treatment involves the piling
of contaminated soils mto piles or heaps and then simulating aercbic microbial activity by
aeration and the addition of minerals, nutrients, and moisture. Heat and pH can also be
controlled to enhance biodegradation. Treatment areas are often covered with an
impermeable liner to reduce the amount of leachate entering the uncontaminated soil. These
piles. which have an underground system through which air passes, can be up to 6m high
{this height is not recommended) and may be coversd to prevent runoff, evaporation and

violatilization, and to promote solar heating.

The dumping field scarps have been formed from a layer of construction debris
covered with a layer of cultivable so0il of 1m in thickness, seeded with a mixture of grass.
Because the B and C dumping fields had been full, municipal waste was temporarily placed
in the A field again. While the A dumping field was functioning, liquid outflows (leachates)
from the scarps, sometimes forming small streams. were observed. In order to limit the
leachate migration, circumferential drainage around the scarp foot of the A field was built
Thiz drainage collects: - leachates flowing out from the scarp of the A field landfill -
precipitation water or meltwater flowing down the waste hill surface - surface run-off. The
collected surface mn-off iz directed to the retention reservoirs where it iz mixed with the

leachates from the remaining two dumping fields.
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Appendix 10: “Writing target collocations in puzzles” sample activity

relatively nontoxic gas.

6. the efficiency of wet systems is affected by

the limited solubility of lime and ... in
water.
T s is the dissolution and wearing

away of metal caused by a chemical reaction.
trapped within the filter are
released and escape with the wash water.

L may cause sanitary sewer overflows

during wet weather.

Puzzle
1
-
p |1l |lua|lm|e]|]e|i]s
.
m
s|lla|lk|e]d|l]|i|m|e
-]
1
.
a|lulalple|n|lda|laldles]lo|ll|i]dls
i
=
Across Down
2. A visible ... .. forms as pollutants are | 1. Treatment areas are often covered with ain)
being emitted from a smokestack. 00 | .. to reduce the amount of leachate
4o 15 a colourless, odourless, tasteless, | 3. ... is a process that collects gascous

matenals on a sohid surface.

- R is produced in large quantities as a
result of the incomplete combustion of fossil
fuels.
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Appendix 11: Explicit Group Sample Worksheet 1

Air Pollution Week 1:

6 -8 L
9 -S -4
3 T -1
uoigv2u2b U2A0 10A

uoI13INP24 a4y

sA00p P230])1W140§24

SaNISaYPY 219!x3)4

Sk uoIsSIw2
uIjosp

uoign)jod
buingods

pas0)ouz
buigwma-quanjos
uolguanasd

*Mmoj2q Saxoq 3y} ojul siied piom 3y} UM pue saul| Ay} Mmojjod
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Appendix 12: Explicit Group Sample Worksheet 2

Soil Pollution Week 1:

Please rearrange the following phrases and words into sentences

1- [the uncontaminated soil] [are often covered] [the amount of leachate] [to reduce]

[entering] [impermeable liner] [with an] [treatment areas]

2- [these systems] [reduce mosquito and odour problems] [because the wastewater is] [of the

medium] [the surface] [coarse gravel] [which ranges from] [to sand] [kept below]

3- [was built] [limit] [in order to] [circumferential drainage] [the scarp foot of] [the leachate

migration] [the A field] [around]

4- [and microorganisms] [are] [constructed wetland systems] [the plants, soils,] [the major

components of]

5- [were observed] [forming small streams,] [sometimes] [while the dumping field] [liquid

outflows] [from the scarps], [was functioning,]

6- [from a layer of] [of 1m in thickness] [the dumping field scarps] [covered with]

[construction debris] [have been formed] [a layer of cultivable soil]

7- [into piles or heaps] [the piling of] [simulating aerobic microbial activity] [this treatment

involves] [and then] [contaminated soils]

8- [are used] [these systems] [septic systems] [to replace]

9- [was temporarily placed] [municipal waste] [had been full,] [in the A field again] [because

the other dumping fields]

10- [root zone wetlands] [reed bed, and] [subsurface flow wetlands] [vegetated submerged

bed,] [are also known as] [gravel bed,]
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