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Abstract 

 

In the field of Second Language Acquisition (SLA), vocabulary acquisition has 

often been given less attention compared to instruction of grammar and development of 

communicative skills. Vocabulary acquisition has often been left to incidental methods 

such as through reading activities, with little attempt to provide instruction in how to 

learn vocabulary effectively. It has been argued that this is a major underlying cause of 

language learners’ limited ability to use of a wide range of vocabulary, leading to 

insufficient production of vocabulary in academic contexts, even at advanced levels of 

tertiary education. There is evidence in the literature suggesting that vocabulary 

acquisition is a key contributing factor in the improvement of language proficiency. The 

increasing availability of technology and the fact that technologies allow personalised 

self-paced learning has led many researchers to adopt, adapt and develop technologies 

as means of improving learners’ second language vocabulary skills. Computer-Assisted 

Language Learning (CALL) systems which support vocabulary development both 

inside and outside of the class have appeared more regularly in the literature over the 

past several years, varying in their design and interface ranging from reading and 

listening passages with various forms of annotations, flashcards, and facilitating of 

interactions between native and/or non-native speakers of the target language. While 

there has been evidence of some acquisition of vocabulary through more incidental-type 

activities, research has suggested that the provision of vocabulary exercises generated 

depending on individual learners’ behaviour in reading activities is a more efficient 

method regarding memory and sustainability of learners’ knowledge of vocabulary 

gained through computer-based activities. There has been some work that examines the 

efficiency of technology-based approaches to learning vocabulary that provide content 

that is tailored to individual learner needs. It is notable, however, that much of the 

research that examines vocabulary acquisition employing technology has tended to 

leave out learners’ actual needs and previous knowledge of vocabulary from the design 

of CALL systems on the whole, and the question of learners’ needs have been left very 

much to teachers’ individual judgments. Thus, while there have been several studies 

that have focused on the outcomes of systems that have been designed for learning 

several aspects of second language learning, including vocabulary, there are to date very 

few studies which look at the entire process from the initial conceptualisation of a 

learning system through to the design, development, and remodification of such a 

system. 
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This thesis thus aims to deepen our understanding of the designing and 

development of a CALL-based system for learning vocabulary by delineating the 

sequential steps that might be followed to ensure that needs of learners are met. The 

study conducted in-depth investigations in order to build a CALL system which offered 

online activities for the development of academic vocabulary among learners at the 

university level. Specifically, the study was conducted through four phases, which 

included independent design and implementation stages. As part of the design stage, 

Phase 1 consisted of two preliminary survey studies being conducted on the previous 

experience of learners in an ESL learning context surrounding not only their knowledge 

of vocabulary but also on their approaches to learning vocabulary. The purpose of the 

two survey studies was to determine learners’ fundamental needs in relation to the 

aspects of vocabulary that learners need to improve most and the tendency of usage of 

strategies. The survey findings showed a significant relationship between learners’ 

knowledge of academic vocabulary and the difficulty level of sublists in the Academic 

Word List (AWL). Furthermore, they indicated a close relationship between learners’ 

knowledge of vocabulary and the frequency of occurrences of words listed in the AWL 

overall. The surveys also indicated that although learners may be familiar with 

individual lexical items, they were significantly less competent in comprehending and 

using these items when used in commonly occurring collocations. The findings of these 

surveys contributed significantly to Phase 2, which involved the design of the learning 

contents and the formulation of core principles and methods for manipulating the 

contents and data. Based on this design process, an online learning system was 

constructed incorporating learners’ needs and preferences, which was then later 

implemented into an actual EFL learning environment in the implementation stage. 

There were two implementation phases of the study: Phase 3, which was the delivery 

phase of the system, and Phase 4 which was the revision phase. During Phase 3, a 

number of interesting findings were obtained, indicating close relationships between the 

use of resources such as hints and learners’ achievement in the completion of the 

lessons and collocation development. It also revealed trends of activities and strategies 

that learners often employ in learning vocabulary and collocations in their own time, 

and some insights into learners’ preferences for learning through technology. 

Additionally, the provision of tailored contents generated based on data mining was 

found to have positive potential to facilitate learners’ learning processes better than the 

others without such a method. In Phase 4, the system was modified based on learners’ 

actual usage patterns and their suggestions obtained. In this phase, a review of the 
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features of the system was conducted to determine what potential features could be 

beneficial in order to facilitate better learning through the system in the future.  

While the research findings have clearly shown a positive influence of the 

learning contents and resources towards vocabulary development, the significance of 

the study lies also in the insights it provides into a full cycle of design, development, 

implementation and revision of a CALL-based system for learning collocations. The 

process of going through the four phases has major implications for designers, 

researchers and teachers with regard to the significance of sequentially investigating 

learners’ needs, designing the technological tools that are to be used, and the local 

educational environment, providing hints as to how learning systems can be designed to 

deliver the learning contents which meet learners’ needs, which may ultimately lead to 

enhanced sustainability of learners’ language learning through such systems.    
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Chapter 1 – Introduction 

1.1 Background of the current study 

Second language acquisition (SLA) has long been a key area of interest around 

much of the world. Knowledge and skills of a second language benefit second language 

learners to communicate with other people who do not share common first languages. In 

the process of the improvement in second language competence, gaining good 

knowledge and abilities in both grammar and vocabulary is essential to increase learners’ 

proficiency levels in the four skills of reading, listening, speaking and writing. It has 

been noted, however, that grammar-focused instruction has often tended to be 

concentrated on more intensively than the instruction of vocabulary acquisition in class. 

Traditionally, there has been a large body of research on grammar learning while it has 

been apparent that research on vocabulary acquisition has received considerably less 

attention, particularly before the early 2000s, since which time there have been more 

studies (e.g., Cobb, 2007; Kaur & Hegelheimer, 2005; Nation, 2001b; Ranalli, 2009; 

Waring & Nation, 2004) which have indicated the importance of vocabulary acquisition. 

  The degree of knowledge and skills of vocabulary coincides with the 

development of the four skills in learning a second language. Knowledge of and skills in 

vocabulary must be developed in the process of the improvement of the four skills in 

order to advance from one level to the next level of language proficiency (Nation, 

2006b). Learning both vocabulary and the four skills concurrently can allow learners to 

enrich such abilities simultaneously (De Bot, Lowie, & Verspoor, 2007; Waring & 

Nation, 2004). Deepening knowledge of vocabulary is essential for language learners in 

order to increase their skills in language production in both written and spoken 

languages and to enrich their ability in reading and listening comprehension overall. In 

reality, gaining full understanding of vocabulary can require considerable time (Nation, 

2001b) and many learners tend to have a limited vocabulary even at the tertiary level of 

education. It has been argued that learners have commonly had insufficient skills in 

their academic language, caused largely by limited ability to use lexical items which are 

relatively simple or are even familiar words to them. The literature has suggested the 

importance of improving academic knowledge and extensive aspects of vocabulary in 

order to allow learners to consolidate and amplify both prior knowledge and what they 

are learning. Having in-depth academic knowledge can lead to growth in learners’ 

academic performance. Yet, due to the insufficient nature of instruction about 
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vocabulary in classroom contexts, there has been a great need to design learning 

contexts which could support learning outside of class. In relation to the design of 

learning contexts, the vocabulary learning component in class needs to be formed based 

on the principles of the learning and includes the sequential process which can help 

learners increase deep understanding, size and accurate use of words (Nation, 2006b; 

Schmitt, 2008). The principles suggested by Nation (2006b) include the balanced 

learning from high frequency words to low frequency words, the focus of attention to 

strategies such as guessing, the use of words cards for learning low frequency words, 

attention equally to high frequency words including special words for the development 

of language receptive and productive skills and language fluency, and teacher’s supports 

for learners to become responsible for their learning. Thus, the vocabulary learning 

needs the learning elements which are carefully structured based on such principles. 

These concrete and theoretical ideas, combined with widespread availability of personal 

technologies in the last decade such as computers, tablets and mobile phones, have led 

to an increase in researchers’ interest in pursuing the design of Computer-Assisted 

Language Learning (CALL) systems for learning of vocabulary in and/or outside of the 

class in the field of CALL. 

Historically, the literature has argued over two key learning approaches 

regarding vocabulary acquisition, namely, incidental learning and explicit learning. The 

former learning approach generally implies that learners study the target language by 

chance. It is also related to naturalness, unconsciousness, less engagement and learning 

through meaning-focused input and output. Reading activities have been commonly 

carried out as one incidental learning approach in class and still this activity is likely to 

be most carried out among language learners compared to other possible activities for 

vocabulary acquisition (Gu, 2003; Nassaji, 2006). On the other hand, the latter approach 

generally implies that learners consciously study the target language or take control or 

responsibility in the process of learning vocabulary items. This approach is often 

associated with greater commitment and learning involving various methods and 

strategies which help consolidate knowledge about meanings and forms of vocabulary. 

Perhaps surprisingly, there have been significantly more studies focusing on incidental 

learning when compared to explicit learning. Many have tended to advocate wide 

learning of vocabulary through reading since reading materials are considered effective 

for learners to encounter items in a rich authentic context. However, others (e.g., Cobb, 

2007; Ma & Kelly, 2006; Takač, 2008; Waring & Nation, 2004) have also suggested 

potential negative points of the incidental approach, in particular, learning through 
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reading. It has been discussed that such an approach was most likely to result in a 

shallow understanding of words that learners encountered in reading texts. Attaining 

full knowledge of words can require learners to encounter words a number of times in 

meaningful contexts. However, it cannot be guaranteed that learners encounter every 

word more than a few times in appropriate, non-ambiguous contexts, thus they could 

mostly gain only surface knowledge of vocabulary (Waring & Nation, 2004). The key 

importance of the development of vocabulary can be related to the degree of learners’ 

extensive knowledge of lexical items, for instance, multiple meanings of words, 

collocations, and complex grammar structures (Cobb, 2007). Based on these theoretical 

ideas of the incidental approach, many researchers (e.g., Duppenthaler, 2007; Ma & 

Kelly, 2006; Nation, 2006c; Nation & Meara, 2002; Read, 2004; Schmitt, 2008; Webb 

& Kagimoto, 2011) have suggested the use of the explicit learning approach might help 

learners to attain in-depth and extensive knowledge of lexical items. The explicit 

approach often requires learners’ consciousness and greater engagement in learning 

which can lead to an increase in their awareness of the usage of vocabulary as well as 

learning strategies on the whole. This approach generally involves the notion of new 

words, deduction of meanings and consolidation of new knowledge with prior 

knowledge (Nation & Gu, 2007). It has been suggested that deeper processing of 

vocabulary acquisition was important to help learners enrich and amplify new and prior 

knowledge of vocabulary (Zapata & Sagarra, 2007). The in-depth and extensive 

learning of vocabulary can lead to an increase in learners’ production skills of the target 

language rather in addition to receptive skills. 

In relation to extensive knowledge of vocabulary, there has been argument on the 

importance of learning academic words and collocations. As discussed above, many 

learners tend to have limited knowledge of academic words. Similarly, collocations 

have been considered crucial for language learners and collocations are most likely to 

be a major hindrance to the majority of learners (Goudarzi & Moini, 2012; Pirmoradian 

& Tabatabaei, 2012; Shih, 2000; Wu, 2010; Wu, Franken, & Witten, 2010). 

Collocations are considered to be native speakers’ habitual use of the language through 

abstractive combinations of words (Pirmoradian & Tabatabaei, 2012). Collocations fall 

into the larger category of vocabulary acquisition, yet at the same time also include 

elements which go beyond the learning of individual lexical items, often as a result of 

their abstract nature. While abstractive forms of collocations are acquired naturally by 

native speakers, second language learners can face significant difficulties in 

understanding such abstractive forms. Teaching collocations has taken various forms, 
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and one commonly used teaching approach that capitalises upon the use of technology 

has been the use of corpora, which enable learners to study combinations of words using 

a large number of authentic sample texts (Ädel & Erman, 2012; Darvishi, 2011; Durrant, 

2009). Providing learners with targeted contextual examples of lexical items and 

collocations through corpus-based approaches has been widely advocated in the field of 

SLA in that learners can see authentic examples of how they are used (Fan, 2009; 

Pirmoradian & Tabatabaei, 2012). 

Research using technology exists for both implicit and explicit means of teaching 

vocabulary. Interesting research findings were obtained in a study by Orenha-Ottaiano 

(2012), which investigated the effect of both implicit and explicit teaching of 

collocations using multimedia and reading materials. In Orenha-Ottaiano’s (2012) study, 

participants were both 1st and 2nd year students in an English language Teaching 

Course and 3rd and 4th year students in a Translation Course at a public University in 

Brazil. The majority of the participants in the study were likely to pay little attention to 

collocations through incidental learning but they tended to be aware of collocations 

through explicit learning. The study was significant in that it suggested that the use of 

both learning approaches is beneficial to learners in order to achieve a sustainable 

knowledge of collocations. In reality, learners generally have quite limited knowledge 

of the use of strategies for vocabulary acquisition regardless of their level of learners’ 

language proficiency (Atay & Ozbulgan, 2007; Çelik & Toptafs, 2010). This is largely 

due to the fact that learners are unlikely to know how to go about explicitly learning 

lexical items (Coady, 2000), meaning that development of vocabulary is not possible 

without providing them with instruction and strategies to learn on a sustained basis. In 

fact, it is not feasible to expect learners will have the skills to learn lexical items—and 

associated collocations—without sufficient support and guidance.   

Vocabulary items are often categorised as being high frequency words, low 

frequency words, academic words or technical words (Nation & Gu, 2007). While 

learners regularly encounter high frequency words in class, they are unlikely to 

encounter other groups of words, in particular, low frequency words through their 

learning of vocabulary in and/or outside of the class (Nation, 2004; Nation & Waring, 

1997). Thus, it has been pointed out that learning such vocabulary items can only be 

achieved through instruction in learning strategies (Nation, 1990 as cited in Nation & 

Waring, 1997). The selection of strategies is associated with the frequency of 

occurrences of words in texts learners encounter (Schmitt, 1997). The literature has 

recommended instruction in the usage of strategies to enable learners to deal with the 
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learning of such words in their own time. Strategies include learning methods which 

help learners to find possible solutions to cope with difficult words (Ghadirian, 2002), 

and selection and utilisation of strategies can depend on multiple factors associated with 

learners’ learning background, proficiency level, favoured styles and knowledge, and 

learning materials and tasks. Encouraging learners to use strategies can lead to an 

increase in their awareness, receptive ability, acquisition, memory and recall ability 

(Oxford, 2003; Schmitt, 1997). Thus, it can be important to facilitate learners’ 

awareness of the use of strategies to enrich their independent learning of vocabulary 

outside of class. Furthermore, learning low frequency words, academic words or 

technical words can be a great burden for learners due to the great difficulty of 

understanding these words by themselves. As many researchers (e.g., Nation & Meister, 

1978 as cited in Cobb, 2007; Ghadirian, 2002; Schmitt, 2008; Webb, 2007) agree, 

frequency of encounters with words seems to deeply influence how in-depth the 

knowledge of words learners can acquire. Theoretical ideas discussed in the studies 

discussed above have somewhat influenced the design of CALL systems in terms of 

recycling of words and use of strategies for vocabulary acquisition. 

Regarding the use of technology, early CALL studies (e.g., Chen, Belkada, & 

Okamoto, 2004; Hudson & Bruckman, 2002; Stockwell & Levy, 2001) focused on 

investigations of language writing production and attitudes through asynchronous or 

synchronous communication between non-native speakers (NNS) and native speakers 

(NS) or NNS-NNS. In the late 2000s, another research approach has started appearing 

in the field of CALL which has concerned individual differences in terms of learning 

strategies, styles and diagnosis of language mistakes since language learners’ learning 

styles had become more diversified among them, along with the continuous 

advancement of technology (Blake, 2007; Chapelle & Heift, 2009; Garrett, 2009a). 

Researchers have attempted to build CALL systems with adaptability, functionality, 

accessibility and a wide boundary of space without restriction (Blake, 2007; Murphy & 

McTear, 1997; Virvou & Tsiriga, 2001). Such systems are believed to encourage 

learners to study spontaneously in the continuing learning outside of computer lab or 

class (Stockwell, 2007; Warschauer & Healey, 1998). Language learning is multifaceted 

and influenced by various factors among individual learners, and both social and 

educational contexts, meaning that the use of technology needs to be balanced by an 

understanding of the individual context, the institutional context and the social context 

in the particular language learning environment (Stockwell, 2012a). The CALL field is 

not without limitations, and it has been argued that there have been a lack of evidence 
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which provided good understanding of the efficacy of CALL (Felix, 2005 as cited in 

Egbert, Huff, McNeil, Preuss, & Sellen, 2009), descriptions about reasons and the way 

to situate learning through technology (Chapelle, 2010b), or descriptions of the teaching 

and learning context and teachers’ roles (Stockwell, 2007 as cited in Egbert et al., 2009).  

Concerns and criticism discussed in the literature are not only limited to learners, 

but might also imply how research on the design of CALL is complex and requires a 

number of considerations at the individual, social and institutional levels. The 

complexity of the research design of CALL is considered to give great influence on 

motivation of CALL practitioners and teachers in building CALL systems or programs. 

In relation to their motivation, there have been few studies written on the general 

motivation of building CALL systems. However, it should be noted that the number of 

CALL systems developed of has been gradually decreasing, according to the trends of 

previous research conducted over the last decade (Stockwell, 2012b). In fact, teachers’ 

motivation can be particularly interrelated with support and encouragement from their 

institution since having good support can affect what kinds of technology can be built 

and applied in their individual learning environments. Likewise, the choice to develop 

CALL systems will also likely significantly rely on teachers’ knowledge of available 

technologies and how CALL systems can be designed. In reality, it is not possible to 

expect that every teacher will have sufficient knowledge about use of technology and 

how to build a CALL system. Indeed, there are many cases where teachers will choose 

either to just develop quite simple activities or to even show a negative attitude to the 

use of technological tools in their learning environment due to limited support from the 

institution (Stockwell, 2012b). In early CALL, many systems or programs were mostly 

built in isolated local networks, and the range of commercially available authoring 

software utilised in order to design learning materials were largely simple and static 

(Cushion, 2004; Hubbard, 2009; Levy & Stockwell, 2006; Ma & Kelly, 2006; Ward, 

2002). Thereafter, the advancement of technical quality and a wide range of available 

technology have led many researchers (e.g., Heift & McFetridge, 1999; Heift & 

Nicholson, 2001; Heift, Toole, McFetridge, Popowich, & Tsiplakou, 2000; Nagata, 

2002; Ogata, Yano, & Wakita, 1997; Segler, Pain, & Sorace, 2002) to start attempting 

to explore ways through which they can increase the functionality and interaction of 

CALL systems.  

It is this enrichment in the functionality and interaction of CALL systems which 

has proved to be a major challenge to developers in the field. To achieve this, many 

developers have attempted to embed intelligence in their systems. Such systems are 
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often referred to as Intelligent Language Tutoring Systems (ILTS). Put simply, ILTSs 

(e.g., Amaral & Meurers, 2011; Heift, 2002; Heift & Rimrott, 2008; Stockwell, 2007) 

are fundamentally built based on database technology for generating contents tailored to 

individual learners, and have been primarily designed to provide individual contents, 

error diagnosis and feedback in order to help learners to understand their problems 

encountered in learning activities. The implementation of intelligent CALL has been 

mainly seen in two distinct areas; for grammar learning and vocabulary acquisition. 

ILTSs for grammar learning have been constructed using Natural Language Processing 

(NLP) to carry out error analysis of language produced by learners to diagnose errors, 

and this kind of CALL system has been more widely established compared to systems 

for vocabulary acquisition. In the late 2000s, however, there was an increase in attempts 

to build intelligent CALL systems for vocabulary acquisition. Most CALL systems have 

been designed to embed various forms of annotations or flashcards into reading 

activities. Since incidental learning of vocabulary has historically been a predominant 

approach in SLA research, it is not surprising that this has been reflected in approaches 

to designing learning contents in CALL systems as well. Many previous studies written 

on such systems (e.g., McLean, Hogg, & Rush, 2013; Stockwell, 2013; Türk & Erçetin, 

2012) have tended to provide positive perceptions of the use of technology that were 

selected or developed by researchers. They have also suggested potential provision of 

exercises tailored to individual learners’ activities in the systems, but this is often based 

on suggestions of the hypothetical reasoning behind the effect on learners’ development 

without providing concrete ideas of how to use the technology to enhance learners’ 

achievement depending on their language proficiency levels. In relation to the creation 

of individual contents, there has not been consistent terminology about this type of 

personalised content. Therefore, in this thesis, the researcher has introduced the term 

“tailored content” to refer to systems that adapt the contents depending on individuals’ 

progress and responses. In order to generate tailored content, the present study has 

attempted to utilise database technology, namely, data mining methods, which could 

assist the system in discovering unique associated relationships in the dataset in the 

database to provide information about learner ability and progress. 

Data mining methods have been commonly utilised in fields ranging from 

business to science. These methods basically facilitate systems to discover unknown, 

interesting and actionable information from enormous data sets (Romero & Ventura, 

2007). In order to discover the valuable knowledge hidden in vast volumes of data, a 

variety of strategies of data mining have been described in previous studies (Ali & 
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Wasimi, 2007). Many studies (e.g., García, Romero, Ventura, & de Castro, 2011; Liao, 

Chu, & Hsiao, 2012; Romero, Ventura, & García, 2008) have illustrated strategies such 

as classification, clustering, association rules, estimation, novelty detection and 

sequence detection. In an educational context, data mining is often called educational 

data mining, which is a field which has started to emerge in recent years (Romero & 

Ventura, 2007; Romero et al., 2008). Educational data mining has been commonly 

utilised in e-learning systems in order to discover interesting and unique patterns and 

rules to determine some recommendation for related e-learning courses (García et al., 

2011). E-learning systems have often been built based on the association rules strategy, 

which enables the system to find such associated relations in the dataset in the database 

(Pahl, 2004; Romero et al., 2008). Based on considerations relating to advantages of 

data mining, the present study has also particularly centred on the use of the association 

rules strategy in order to explore its potential for generating tailored content to support 

learning through a CALL system. 

To summarise, vocabulary acquisition has been subject to great discussion and 

speculation over the past few decades in the field of SLA. Many have been aware of 

learners’ major shortcomings relating to their limited ability in language production in 

both oral and written forms, and in the use of collocations in their academic work at the 

university level. Corresponding to the interest in the broader field of SLA, there has also 

been an increased interest in the implementation of CALL for vocabulary acquisition in 

the field of CALL. A number of researchers have attempted to design CALL systems to 

help learners to develop knowledge of vocabulary related to their academic work, and 

some have attempted to explore the potential of CALL systems to generate tailored 

content in order to diagnose learners’ problems with learning elements of a second 

language such as grammar or vocabulary. There has still been relatively little work 

which has investigated the efficacy of such systems, particularly those steered towards 

enhancing learners’ academic knowledge of vocabulary. Similarly, a limited number of 

studies have paid careful attention to identify which vocabulary aspects and items 

learners most need to improve, and there is also little research which provides insights 

into the design process of such systems and how this relates to learning needs and 

learning outcomes. Based on all considerations discussed above, the study described in 

this thesis has been designed in the form of a longitudinal case study focusing on the 

researcher to determine possible developmental phases of a CALL system. The 

remainder of this chapter elaborates on the purpose of the study, describing the 

developmental phases, the significance of the study, and the structure of this thesis.      



9 

 

1.2 Statement of the problem 

Despite substantial attention in the literature on CALL identifying the 

significance of in-depth knowledge and vocabulary, existing CALL systems mostly can 

be seen as a media which provides computerised material. Few exceptions have 

attempted to provide tailored learning content adjusted to individual learners’ 

performance, however, they do not clearly investigate the effect of how such tailored 

content influences learners’ growth of vocabulary knowledge nor their attitudes towards 

using tailored content compared to non-tailored methods. Therefore, to gain better 

understanding, there is a need to investigate how tailored content, which can guarantee 

the best progress in vocabulary acquisition, can be obtained and to identify are there any 

benefits from previous learning experience. 

 

1.3 Purpose of the current study 

The present study has been designed to examine the developmental phases of the 

CALL system as carried out by the researcher. It has posed different research questions 

according to the main objectives formulated in the four phases. In the present study, the 

first and second phases are categorised as design phases of the CALL system and the 

third and fourth phases are categorised as implementation phases. It should be noted 

that Phase 2 and Phase 4 involved actual software development and revision, and as 

such did not include any research questions per se. Descriptions of the research 

questions are outlined below. 

Phase 1 – Two preliminary survey studies on learning of vocabulary 

In Phase 1, two preliminary survey studies were designed by the researcher. Survey 1 

was administered to identify previous experience of non-native speaking learners in an 

Australian university (n=182) in terms of learning of vocabulary and their usage of 

vocabulary learning strategies. Survey 2 was administered in order to determine their 

knowledge of academic vocabulary among learners (n=54) and the relationship between 

their knowledge and the level of difficulty of words in the academic word list (AWL) 

(Coxhead, 2000). Survey 1 and Survey 2 dealt with the following research questions. 

Survey 1 

 How have learners learnt vocabulary outside of class? 

 How have learners used online vocabulary learning materials? 

 Which areas of vocabulary knowledge do learners want to improve most? 

 Which learning strategies have learners regularly used? 
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Survey 2 

 How does the level of difficulty with all sublists in the AWL relate to the 

frequencies of words occurring in the word frequency list? 

 How does the level of difficulty with words listed in the AWL relate to the depth 

of learners’ vocabulary knowledge? 

 

Phase 2 – The design of the CALL system 

In Phase 2, the researcher intended to design the CALL system which was 

developed based on the findings of the two survey studies in the first phase. Phase 2 

involved the following design features: 

 Design of database with data mining methods,  

 Design of learning content of online lessons,  

 Compilation of the word list and collocations,  

 Design of content of feedback and learning strategies, 

 Establishment of fundamental principles of scoring 

 Development of the way to provide questions  

 Design of the graphical user interface (GUI) 

 

The design of the contents in the online lessons was developed based on the 

findings in Survey 1 on the particular areas of vocabulary that learners had difficulty 

with and their usage of learning strategies. The word list and collocations included in 

the online lessons were compiled by the researcher based on detailed analyses of 

learners’ knowledge of academic words and the level of difficulty of words listed in the 

AWL compared to learners’ knowledge as ascertained by Survey 2. In terms of the 

provision of the content in the online lessons, the current study attempted to introduce a 

way through in which tailored contents could be provided to individual learners based 

on their performance and response patterns in each exercise. All aspects of the design of 

the CALL system designed in Phase 2 are further elaborated in Chapter 3 of this thesis.   

 

Phase 3 – The delivery of the system 

The CALL system developed in Phase 2 was delivered to university students 

learning English in a university in Japan (n=22) in order to investigate the following 

four main research questions. Sub-questions for each research question are outlined in 

detail in Section 4.1 in Chapter 4 of this thesis. 
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Research Question 1: How does structured feedback affect the development of learners’ 

knowledge of collocations? 

Research Question 2: How does structured feedback suggested by the CALL system 

influence completion of online lessons? 

Research Question 3: How do learning strategies suggested by the CALL system 

influence completion of online lessons? 

Research Question 4: How do learners learn vocabulary other than collocations using 

any strategies and resources? 

 

Phase 4 – Review of the design of the system 

On completion of Phase 3, an overall review of the CALL system developed in 

the second phase was carried out based on empirical findings and data retrieved from 

the participant in the third phase. The purpose of the review was to identify major 

considerations of which features of the CALL system needed to be adjusted in order to 

facilitate learners’ learning of collocations in the future. Section 4.2 in Chapter 4 

presents major considerations for the online lessons, screen layout of GUI and an 

additional resource.  

 

1.4 Significance of the current study 

The current study takes the form of a case study of the design, development, 

implementation and review of a CALL. The study makes a significant contribution to 

research on the development of CALL systems through in-depth investigation of the 

four phases involved in developing a CALL system. The research data in this thesis is 

drawn from studies in the four phases: two preliminary survey studies conducted in the 

first phase, the design process illustrated in the second phase, an empirical study into 

the delivery of the system carried out in the third phase and a review of the system 

conducted in the fourth phase. Through an analysis of the four developmental phases of 

the system, the current study provides insights into the major factors which contribute to 

the design of the system and determines the appropriateness and efficacy of the 

resources embedded in the system for the learning of collocations. Furthermore, the 

study provides an important opportunity to increase general understanding of the 

development and use of content personalised to each individual learner which was 

generated by data mining in the system. In sum, the study presents important 

considerations and implications, as well as some of the major complications in building 

CALL systems.     
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1.5 Organisation of the thesis 

The overall structure of the study takes the form of five chapters, including this 

introductory chapter of the thesis. The other four chapters are organised as follows. 

Chapter 2 covers a review of the literature which provides an in-depth discussion on 

theoretical views and the importance of learning of vocabulary in relation to the 

processes and approaches and understanding extensive features of vocabulary, such as 

academic words and collocations. The chapter presents further discussions on the 

importance of the use of learning strategies and recycling of words in vocabulary 

acquisition. Additionally, the chapter presents discussions on design of CALL systems 

including movements in CALL research, teachers’ motivation in building and using 

CALL systems, trends of CALL research for language purposes (i.e., grammar and 

vocabulary learning), and significant features and benefits of databases including 

technological methods which significantly contributed to the study. Chapter 3 describes 

the first and second phases of the CALL system which constitute the design stage. This 

chapter presents the two preliminary survey studies conducted in Phase 1 and details 

how the CALL system was built in Phase 2. Chapter 4, an empirical study on the 

delivery of the CALL system carried out in Phase 3, presents a major review of the 

design of the CALL system sought in Phase 4 and overall limitations and significances 

in the four phases. Thereafter, the thesis continues to detail matters of ethics and 

conclusions of the current studies.  
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Chapter 2 – Literature review 

2.1 Introduction 

In the field of SLA, while traditionally there has been a larger body of research 

on grammar instruction or communicative learning compared to vocabulary acquisition, 

there have also been a great advocate of significances of vocabulary acquisition (De Bot 

et al., 2007; Nation, 2006b; Waring & Nation, 2004). The literature on vocabulary 

acquisition makes is apparent that attaining knowledge of and skills in vocabulary is 

essential in order to reinforce the learners’ competence in the four main language 

learning skills (i.e., reading, writing, listening and speaking) so that they can elevate 

their levels of general language proficiency. In the early 2000s, extensive learning and 

production of vocabulary was included as a part of learning other aspects of the 

language, with little attention being paid to developing knowledge of single words in 

isolated contexts and receptive skills. There have been two main approaches of learning 

vocabulary which are incidental and explicit learning. Traditionally, incidental learning 

tended to be more widely focused during class time, while in recent years the explicit 

learning approach has been considered to be more effective in order to solidify and 

amplify their prior knowledge of and skills with vocabulary. These views from the field 

of SLA have been also been behind the development of CALL systems dedicated to 

learning vocabulary. 

In the field of CALL, major approaches of research focused on vocabulary 

acquisition are most likely to reflect approaches in SLA, such as incidental learning, 

which primarily focused on learning vocabulary through reading materials or flash cards. 

Previous studies to date have introduced many benefits of CALL in and/or outside of 

the class on account of essentially unlimited access to materials at a time and place that 

suit the learners. Some researchers (e.g., Heift, 2002; Heift & Rimrott, 2008; Stockwell, 

2013) have suggested the use of tracking in CALL systems in order to determine 

unambiguously words that individual learners have difficulty with, and to explore ways 

of providing learning content tailored individually to their achievement and responses. 

The remainder of this chapter further elaborates on considerations of the approaches of 

vocabulary acquisition to support the learning in the academic context from the 

viewpoint of both the SLA and CALL fields. 
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2.2 Vocabulary acquisition 

Learning a second language is essential for communication with people who do not 

share a first language. To have good command of a second language, it is important that 

learners have sufficient level of proficiency in the four skills, namely reading, writing, 

speaking and listening. Acquiring extensive knowledge of vocabulary is crucial for 

learners to develop a good level in the four skills, which helps them to attain a level of 

use of the language which is close to native speakers’ command of language (Nation, 

2006b). Learning of vocabulary is a process that occurs continuously, regardless of 

learners’ level of language proficiency, and, mastering the four skills requires the 

enrichment of vocabulary during learning of the target language at all times (De Bot et 

al., 2007; Waring & Nation, 2004). This is also true of learning vocabulary in academic 

contexts, and the development of vocabulary knowledge can lead to fluency in the use 

of words which results in faster processing of words in speaking and writing (Nation, 

2001b), which is essential for effective functioning in an academic environment. For 

example, Kaur and Hegelheimer (2005) noted that academic writing required the ability 

of information processing and paraphrasing by using adequate vocabulary. Also, a lack 

of a large amount of sufficient vocabulary knowledge can result in failing to produce 

appropriate writing. Nation (2001 as cited in Kaur & Hegelheimer, 2005) found that a 

lack of vocabulary knowledge affected the quality of learners’ writing. These previous 

studies (e.g., Kaur & Hegelheimer, 2005; Orenha-Ottaiano, 2012; Shih, 2000) indicated 

that university students particularly were less likely to build productive vocabulary 

knowledge and tended to use simple and familiar words and to avoid the use of low 

frequency words in language production. Also, there is an assumption that knowing at 

least 5000 lexical items can help learners to understand non-technical English texts 

(Nation, 2006a). However, for second language learners, there are unlikely to be many 

learners who can acquire 5000 words during their whole learning process (Kaur & 

Hegelheimer, 2005; Nation & Waring, 1997), and there is the need for “systematic 

instruction” for learners to increase knowledge of productive vocabulary (Kaur & 

Hegelheimer, 2005). Vocabulary knowledge includes the understanding of multifaceted 

features of words (Nacera, 2010), thus it can be considered that several steps of the 

learning process are necessary. 

Vocabulary learning processes.  In vocabulary acquisition, several steps in the 

learning process can involve the recognition of new words, the comprehension of form 

and meaning, the consolidation of this knowledge in learners’ memories and the 
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activation of vocabulary production (Kim & Gilman, 2008; Nation & Gu, 2007; 

Schuetze & Weimer-Stuckmann, 2010). In other words, the learning process can include 

the understanding of spelling and meaning of words, collocations and the use of 

informal and formal languages in both spoken and written texts (Waring & Nation, 

2004). Complex knowledge and skills of vocabulary can be inseparable because having 

only either knowledge or skills is less likely to result in a better level of language 

proficiency. Thus, gaining the aforementioned knowledge can help learners to have 

deeper knowledge over shallow knowledge in that learners use simple or family words 

in language production. Furthermore, extensive knowledge and production skills of 

vocabulary can be significant in gaining complex and spontaneous use of the language 

(Cobb, 2007; Nation & Gu, 2007). Even if learners know many vocabulary items, if 

they lack knowledge about extensive use and production of vocabulary, they are less 

likely to perform at an advanced level. Further, limited lexical knowledge can 

commonly lead to a number of errors that result in significant difficulty with 

communication in writing or speaking using a target language (Ranalli, 2009; 

Tschichold, 2006). There are three dimensions of vocabulary acquisition, namely, 

“breadth”, “depth” and “automaticity” which are associated with vocabulary size, 

extensive relation between new words and learners’ attained lexical items, and the 

spontaneous use of words, respectively (Nation & Gu, 2007). Enrichment of the three 

dimensions leads to deeper and faster language processing and learners are able to 

integrate complex and multifaceted knowledge (Zapata & Sagarra, 2007). Vocabulary 

acquisition of the target language might involve a similar process to the learning of the 

first language (De Bot et al., 2007). However, to achieve the enrichment of the three 

aforementioned dimensions, in fact, vocabulary acquisition in a second language can 

involve considerations of learners’ psychological aspects and the learning environment 

according to learner preferences. This makes the learning of second languages difficult 

and complex and vocabulary learning can be one of the biggest impediments 

(Tschichold, 2006). To minimise the burden of learning a great deal of vocabulary, it is 

important to provide learners with a learning component and learning principles which 

are supportive and well-balanced in its structure (Nation, 2006b). As has been pointed 

out a number of times above, approaches to vocabulary learning can be commonly 

described as either incidental learning or intentional (directive) learning and one way of 

learning or both ways of learning are often integrated in the classroom. 

Approaches of vocabulary learning. In real-life, non-native speakers are 

generally less likely to encounter a great number of vocabulary items as they have 
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limited opportunity to be exposed to as much of the target language as possible. In order 

to let learners expose themselves to a number of words, generally two main learning 

approaches are encouraged to be used in class, these being incidental or implicit 

learning approaches and intentional, otherwise known as explicit or deliberate learning 

approaches (Ma & Kelly, 2006; Nation, 2006b; Nation & Gu, 2007; Nation & Waring, 

1997). The incidental learning approach generally means that learners learn the target 

language by chance. Further, it is related to naturalness, unconsciousness, less 

engagement and learning through meaning-focused input and output (Ellis, 1995; Ma & 

Kelly, 2006; Nation, 1996). The latter learning approach is that learners consciously 

learn lexical items, that is, they take a responsibility for learning. It is associated with 

more commitment and learning involving various means and strategies to consolidate 

both various meanings and forms of vocabulary items (Ellis, 1995; Ma & Kelly, 2006; 

Nation & Gu, 2007).  

The incidental learning approach has received more attention than the intentional 

learning approach in the classroom setting. In the 1990s, incidental vocabulary 

acquisition was widely recognised as an efficient approach since there has been a 

strongly advocate of a dominant idea that vocabulary could be naturally or 

unconsciously learnt through extensive reading or listening activities (Huckin & Coady, 

1999; Ma & Kelly, 2006; Zapata & Sagarra, 2007). Previous studies on this learning 

approach (e.g., Cobb, 2007; Coxhead, 2000; Li, 2010; Nation & Waring, 1997; Orenha-

Ottaiano, 2012) have highlighted several advantages and limitations. Incidental 

vocabulary acquisition is considered to be associated with learners’ cognitive activities 

and facilitates learners to develop both reading skills and vocabulary knowledge at the 

same time. Also, it can provide context-based learning using reading materials which is 

made up richer and authentic words and varied forms of “polywords” or colloquial 

languages. Learning vocabulary in context can facilitate learners to encounter a great 

deal of common and useful words that frequently appear in either spoken or written 

texts (Nation & Waring, 1997). Learning through extensive reading might help learners 

to notice idioms or phrases used in reading texts which are one of the significant 

elements to develop the use of idiomatic language and fluency in both receptive and 

productive activities (Ranalli, 2009). In general, incidental vocabulary learning heavily 

involves guessing strategies of the meaning of unknown words from the context. 

Guessing meanings of unknown words is time-consuming, and can result in ambiguous 

and shallow comprehension, and usually leads to learners fully acquiring only a small 

number of words (Ma & Kelly, 2006; Zapata & Sagarra, 2007). According to the study 



17 

 

of Waring and Nation (2004), being able to guess words from context does not mean 

that learners can remember words that they see in texts. Besides, if learners’ vocabulary 

coverage is of a high percentage, learners are less likely to gain knowledge of new 

words. Additionally, learning words through reading acquires an adequate number of 

times to encounter words to remember, and an adequate number has been thought to be 

of a minimum six and a maximum ten encounters to sustain primary learning of new 

words (Horst, 2000 as cited in Cobb, 2007; Waring & Nation, 2004). Through reading 

activities, learners tend to greatly concentrate on remembering long lists of words and 

using dictionaries or asking other people for checking meaning (Schmitt, 2000 as cited 

in Kaur & Hegelheimer, 2005). However, these strategies in incidental learning can 

allow learners to gain only surface knowledge of vocabulary which results in a lack of 

multifaceted aspects of words (Schmitt, 2000 as cited in Kaur & Hegelheimer, 2005; 

Takač, 2008; Waring & Nation, 2004). Hulstijn (1988 as cited in Waring & Nation, 

2004) addressed the needs of supplementary reading activities to increase the number of 

vocabulary items learned. Likewise, Cobb (2007) indicated learning only through “free 

reading” does not support the development of a practical knowledge of vocabulary 

during a limited time frame. As Hulstijn (1992, p.122 as cited in Li, 2010) indicated, 

sustainability of meaning that learners learned is very little, and the process of this 

learning through reading is slow. A significant understanding of reading requires 

multiple aspects of vocabulary knowledge, such as collocations, different meanings of a 

word and complex grammar structures (Cobb, 2007; Nation & Waring, 1997). To 

cultivate the development of knowledge about multiple meanings and usage of words, 

the explicit learning approach has been encouraged for vocabulary learning.  

There has been more discussion about the use of other learning approaches to 

overcome the limitation of learning through reading activities themselves. Previous 

studies on vocabulary acquisition (e.g., Cobb, 2007; Gu, 2003; Gu & Johnson, 1996; 

Schmitt, 2008; Waring & Nation, 2004) have suggested the importance of the 

intentional learning approach over incidental learning. The main point of vocabulary 

learning is that is that its effectiveness depends solely on how learners take the initiative 

in learning words. The intentional learning approach requires greater engagement and 

responsibility from learners (Nation, 2006b). Also, this approach can achieve conscious 

learning which can enrich learners’ language awareness and knowledge of vocabulary 

learning strategies. This learning approach involves the use of learning strategies which 

can facilitate learners’ learning process following the three main steps of the notion of 

new words, the deduction of meaning of words and the consolidation of new knowledge 
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(Ellis, 1995; Nation & Gu, 2007). These three steps of the vocabulary learning process 

can be described as notion, saving and reinforcement (Ma & Kelly, 2006) or initial 

approach phase, solidification phase and activation phase (Nation & Gu, 2007). 

Previous research involving the use of these three systematic processes has emphasized 

an importance of deeper processing of vocabulary learning to strengthen and unite new 

words with previous knowledge of vocabulary (Zapata & Sagarra, 2007). Furthermore, 

intentional learning can help learners to improve the use of vocabulary learning 

strategies at all levels of learning (O'Malley & Chamot, 1990 as cited in Ranalli, 2009). 

Learners individually need to take control over learning, thus learning how to use the 

strategies can influence how and what each learner learns applying previous knowledge. 

In the intentional learning approach, the systematic guideline serves a pivotal role to 

increase knowledge of productive vocabulary that can contribute to better performance 

in academic work (Kaur & Hegelheimer, 2005). Although the importance of vocabulary 

learning has been emphasized according to previous studies mentioned above (e.g., 

Groot, 2000; Nassaji, 2006; Nation, 2001b; Nation, 2006b; Nation & Waring, 1997; 

Schmitt, 2008), there has been little or no vocabulary learning instruction in course 

curriculum. It is possible to say that in-class instruction is insufficient to gain the 

vocabulary needed for most learners to function sufficiently in the target language 

environment, and this is particularly true of advanced learners, meaning that tools need 

to be made available to learners to support them in academic work. 

 

2.2.1 Learning of academic words 

 In second language learning, vocabulary learning often occurs outside of the 

class, and learning vocabulary by learners in their own time can limit an opportunity for 

encountering an advanced level of words. A limitation in knowledge of these words can 

lead to inadequate use of languages in both spoken and written production (Cobb, 2007; 

Kaur & Hegelheimer, 2005; Read, 2004; Waring & Nation, 2004). This can influence 

particularly second language learners’ performance in the academic field at all levels of 

education. Among a wide range of vocabulary, knowledge about words commonly 

appearing in any academic texts is crucial for learners to be successful in all academic 

production and performance (Baumann & Graves, 2010; Coxhead, 2000; Kaur & 

Hegelheimer, 2005; Nation, 2001b). Nation (2001b) indicates that it is worth spending a 

great amount of time for them to acquire academic words using a list of academic 

vocabulary which can assist in designing and assessing learning. Also, Nation points out 

the great value of concentrating on academic vocabulary learning after having mastered 
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the 2,000 high-frequency words which can result in the achievement of about 90% of 

word coverage in a variety of academic texts.  

Among second language learners, learning of academic vocabulary can be a 

significant hindrance in the process of vocabulary learning according to previous 

research (e.g., Baumann & Graves, 2010; Coxhead, 2000). The reason can be that 

academic words appear less frequently than general words and they are seen in any text 

of specific subjects. Academic words have been called various terms and they are often 

referred as technical words (Coxhead, 2000; Nation, 2001b). Nation (2001b) further 

discussed several key points which indicate the importance of learning of academic 

vocabulary for second language learning. Academic vocabulary appears in a variety of 

academic texts and there is a considerable volume in all academic texts. Academic 

vocabulary refers to specified words for the specific subjects in academic areas. This 

can make learners have difficulty in learning a large volume of vocabulary items 

compared to technical words that are more likely to appear widely. In terms of teaching 

of these words, Nation argued that instruction in learning of academic words has been 

difficult because of teachers’ limited previous knowledge of specific subjects, and the 

necessity of additional technical vocabulary knowledge in technical fields and 

differences in learners’ main subjects. To support learning of academic words, it has 

been argued that the Academic Word List (AWL) compiled by Coxhead (1998, 2000) 

was the best list of words that commonly appears in various subjects of academic text. 

The AWL was chiefly established in order to support EAP class teachers in determining 

learning objectives for learners’ vocabulary acquisition (Coxhead, 2011). It contains a 

high volume of academic words that are essential for learners in a variety of disciplines 

in academic fields (Coxhead, 2000; Nation, 2001b). It also contains words which appear 

in newspaper but are less frequently seen in fiction text (Coxhead, 1998, 2002). 

Coxhead (1998) discussed that academic writing were likely a formal style of writing 

and vocabulary learners used in the writing could influence the quality of writing in the 

particular style. Further, the AWL can help learners deal with the difficulty in 

increasing the level of their formal writing in their academic studies. Therefore, the use 

of an academic vocabulary list has been considered to be effective and useful for 

teachers and learners. 

The AWL consists of 570 headwords, which do not appear in the General 

Service List (GSL) (West 1953 as cited in Nation, 2004) which contains 2000 

headwords (families) that were not selected based on frequency of occurrences of words 

(Coxhead, 1998, 2011; Nation, 2004). Further, the 570 headwords in the AWL occur 



20 

 

frequently in a wide variety of academic texts” (Nation, 2004). The AWL is compiled 

based on analyses of word frequencies in the academic corpora in a wide range of 

disciplines such as Law, Arts, Commerce and Science and it includes words which 

adequately appeared in a variety of academic fields (Coxhead, 2000; Nation, 2001b; 

Vongpumivitch, Huang, & Chang, 2009). The 570 word families in the AWL are 

categorised into a total of 10 sublists; Sublist 1 contains words with higher incidence in 

a wide range of academic texts, whilst Sublist 10 contains words with lower incidence 

(Coxhead, 2000; Nation, 2006b). A total of 60 words are included in each of Sublists 1 

to 9, and a total of only 30 words are listed in Sublist 10. Academic words with 

decreasing frequency in Sublists 5 to 10 are less likely to appear in the texts and are to 

be acquired through incidental learning such as reading (Coxhead, 2000). Words listed 

in these sublists require intentional attention by both teachers and learners. Coxhead 

(1998, 2000) pointed out the significance of sufficient knowledge of academic 

vocabulary to be successful at the university level of education. Additionally, the use of 

the AWL allows learners to build knowledge of sufficient size of academic vocabulary 

in a short time through direct learning. The AWL can be quite useful for learners to 

build adequate knowledge and skills that allow them to perform satisfactorily in their 

academic study. 

The AWL was developed to assist teachers and learners to set manageable 

learning goals to build academic word knowledge (Ming-Tzu & Nation, 2004). The 

AWL is believed to give learners more opportunity to expose themselves to unique 

unfamiliar words of their specific subjects which substantially benefits their 

performance in their academic work (Baumann & Graves, 2010). There have been few 

studies which have attempted to develop online-based system dedicated to the support 

of the learning of academic words. In this study, the AWL is considered to be the most 

useful to facilitate an increase in learners’ knowledge of academic words and it is used 

to design learning lessons provided through the online learning system developed by the 

researcher. 

 

2.2.2 Learning of English collocations 

Learning collocations is one major obstacle of vocabulary acquisition for 

language learners (Pirmoradian & Tabatabaei, 2012). Collocations are commonly 

described as a combination of or formation of two or more words which commonly 

occur together (Durrant, 2009; Nation, 2001b). Words in the form of collocations are 

adjacent to other words in it or appear with additional words to form a particular 
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collocation (Webb & Kagimoto, 2011). Some of them can be grammatically fixed and 

others can be unpredicted forms that have unexpected meaning from the forms (Nation, 

2001b). Similarly, collocations are categorized into three different combinations, such 

as “non-compositionality”, “non-substitutability” and “non-modifiability” (Seljan, Bašić, 

Šnajder, Delač, Šamec-Gjurin, & Crnec, 2009). The first category includes unpredicted 

meaning of collocations from the meaning of each word in a particular collocation. The 

second category means words in a collocation cannot be replaced by other words. The 

last category includes collocations which cannot be altered by “additional lexical 

material of grammatical transformations” (Seljan et al., 2009). Overall, collocations are 

categorised into two different types, namely, lexical collocations and grammatical 

collocations (Boonyasaquan, 2009; Darvishi, 2011; Pirmoradian & Tabatabaei, 2012). 

The former includes a variety of combinations of words which consist only of nouns, 

verbs, adjectives and adverbs and can give an idea of collocations through the meaning 

of individual words. The latter include grammatical structured word combinations 

which consist of a noun, verb or adjective with a preposition, for example phrases or 

idioms. Word combinations in collocations include multifarious meanings and 

complicated structures which cannot be altered, therefore, the comprehension of 

collocations can be one of the greatest hindrances to language learning at all levels of 

proficiency (Weir & Anagnostou, 2008).  

Significances of knowledge of collocations.  Most researchers would agree that 

collocations are crucial features of the target language, a knowledge of which can 

increase understanding of word combinations (Nation, 2001b; Webb & Kagimoto, 

2011). Learning of word formations in collocations can help learners widen their use of 

words in written or spoken communication as well as increase their preciseness of word 

uses (Nesselhauf, 2003; Webb & Kagimoto, 2011; Wu, 2010). The degree of 

knowledge of collocations can be associated with learners’ language competence 

(Goudarzi & Moini, 2012). Wu, Chang, Mitamura, and Chang (2010) indicated that an 

adequate use of collocations would help learners increase their degree of fluency and 

help them produce sufficient and precise written work in any academic fields. 

Accordingly, previous studies (e.g., Coxhead, 1998; Darvishi, 2011; Goudarzi & Moini, 

2012; Wu, 2010) strongly suggested the necessity of collocations for learners at the 

university level to gain knowledge of overall function and formation of vocabulary to 

reach the level of native-like language competence. As Cook (1999 as cited in Fan, 

2009) argued, obviously, it is uncommon that second language learners can fully 

become native speakers, thus a key point of achieving highly advanced proficiency can 
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depend on how learners are able to cope with the problem of the understanding of 

collocations. 

Problems existing among language learners.  Since the early 2000s, a number 

of studies (e.g., Boonyasaquan, 2009; Nesselhauf, 2003; Pirmoradian & Tabatabaei, 

2012; Seljan et al., 2009; Shih, 2000; Webb & Kagimoto, 2011; J. C. Wu et al., 2010; S. 

Wu et al., 2010) have been conducted to investigate issues of the knowledge of 

collocations existing among second language learners. Most of them have continuously 

indicated significant problems related to the use of collocations in second languages at 

any level of language proficiency in terms of errors and preferences of collocations (Fan, 

2009; Goudarzi & Moini, 2012). As language learners generally face limited exposure 

to the target language, most of them are unlikely to regularly learn collocations in the 

target language (Fan, 2009). Native speakers naturally comprehend structures of 

collocations and build knowledge of collocations as their habitual use of the language 

(Fan, 2009; Pirmoradian & Tabatabaei, 2012). On the other hand, it is one of the great 

hindrances for second language learners to acquire habitual use of collocations and 

achieve accurate production of them since they commonly have little experience of 

learning collocations in the classroom context (Goudarzi & Moini, 2012; Pirmoradian & 

Tabatabaei, 2012). Furthermore, limited knowledge of the target language culture and 

contexts impacts on mastering complex forms and interpretation of collocations which 

can be associated with the nature of usage of words in the culture (Weir & Anagnostou, 

2008). In fact, collocations are often structured with habitual combination of two or 

more words which are likely to be semantically and grammatically unfamiliar to second 

language learners. Limited understanding of forms of collocations leads to inadequate 

usage of word combinations and learners are inclined to simply use synonyms or similar 

expressions to collocations in their first language (Pirmoradian & Tabatabaei, 2012; 

Shih, 2000). Ädel and Erman (2012) claimed that second language learners showed less 

variety of expressions of collocations and a small amount of the use of collocations in 

language production. Likewise, although some learners use the same amount of 

collocations, they are often apt to use familiar expressions or forms of collocations in 

their writing. Thus, the learning of collocations can be significantly problematic since 

little attention is paid to their learning in class because of heavy focus on traditional 

grammar-based instruction (Pirmoradian & Tabatabaei, 2012; Shih, 2000). To cope with 

the issues of learners’ knowledge of collocations, specific attention and practice of them 

is essential to enable learners to acquire adequate skills in their production 

(Boonyasaquan, 2009; Goudarzi & Moini, 2012). In the process of vocabulary learning, 
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teachers and learners often focus on single words rather than multiple combinations of 

words in class (Boonyasaquan, 2009). Learners are prone to limit the number of 

collocations patterns used in their writing and use inappropriate word combinations in 

communication even in advanced levels (Ädel & Erman, 2012; Pirmoradian & 

Tabatabaei, 2012). It is important to encourage them to learn words in the pattern of 

collocations to increase their awareness of the adequate use of collocations in their 

language production. 

Research on learning of collocations.  Previous research on collocations (e.g., 

Ädel & Erman, 2012; Darvishi, 2011; Durrant, 2009; Pirmoradian & Tabatabaei, 2012; 

Shih, 2000; S. Wu et al., 2010) has commonly investigated learners’ errors in the use of 

collocations, the notion of collocations and the frequencies of collocations used in their 

writing in comparison to native speakers’ writing production though corpuses or 

concordances. Corpus-based studies or studies with concordances have dominated 

among research on the area of collocations for the past few decades (Webb & Kagimoto, 

2011). Regarding corpus-based studies, a number of passages produced by both native 

speakers and non-native speakers were analysed to determine differences in the 

preferences and frequency of collocations (Ädel & Erman, 2012; Pirmoradian & 

Tabatabaei, 2012). Further, corpuses have often been developed to gather authentic 

sample texts which would be used in a concordance. Previous studies on vocabulary 

learning through corpuses or concordances (e.g., Fan, 2009; Pirmoradian & Tabatabaei, 

2012) have strongly suggested the use of concordances in that learners could search 

multiple authentic texts including collocations with a key word. Additionally, because a 

concordance includes a great deal of language information retrieved from a corpus, 

learning through the concordance can encourage learners to learn spontaneously and 

autonomously and notice how words in a set are used in sentences (Chan & Liou, 2005; 

Pirmoradian & Tabatabaei, 2012). Authenticity and realia texts in a concordance have 

significantly encouraged researchers to utilise the concordance in research related to the 

learning of collocations (Shih, 2000). 

Among studies, Nesselhauf (2003) investigated the use of verb-noun collocations 

by advanced German-speaking learners of English in free writing and showed that 

noticeably, even advanced learners struggled to produce adequate collocations. Chan 

and Liou (2005) examined the effectiveness of web-based bilingual concordances to 

practice verb-noun collocations among Chinese EFL college students. Their study 

showed that learning through web-based concordances helped learners gain significant 

improvement of knowledge of collocations. However, their performance in the use of 
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collocations declined a few months after their learning was completed. Moreover, their 

survey results indicated that learners struggled to correctly answer questions based on 

the corpus and to search for collocations during online activities. Since instruction about 

collocations was mostly ignored, EFL learners have considerably limited knowledge of 

the use of collocations. Thus, Chan and Liou (2005) pointed out the necessity of explicit 

learning which learners would benefit from to enrich their knowledge of collocations 

with better learning outcomes though concordances. Darvishi (2011)’s study on the 

analysis of errors in the use of collocations noted that learners in the study had little 

knowledge of collocations and the influence of their first language and unawareness of 

collocation rules which led a number of errors in language production. Orenha-Ottaiano 

(2012) explored the influence of both implicit and explicit teaching of collocations 

among university students using audio and visual materials, reading materials and 

vocabulary exercises. The results in the study showed the learners have paid more 

attention to and notice aspects of collocations through explicit learning. On the other 

hand, they paid little attention to the kind of aspects through implicit learning, such as 

reading activities. Additionally, some participants were found to lack the accurate use of 

collocations as they had thought any words could be used together if they fitted well in 

the context of texts. On the whole, Orenha-Ottaiano (2012) noted that intentional and 

explicit teaching is essential in facilitating learners to continuously and considerably 

increase their awareness of the form of collocations. 

According to previous studies mentioned above (e.g., Darvishi, 2011; Nation, 

2001b; Webb & Kagimoto, 2011), it is crucial for second or foreign language learners 

to explicitly learn the aspect of collocations and acquire them to produce adequate and 

accurate writing or speech. Sufficient time spent on the instruction of collocations with 

a variety of authentic texts is important to greatly expand learners’ language knowledge 

of collocations and increase their awareness of word associations (Durrant, 2009; 

Nation, 2001b; Webb & Kagimoto, 2011). Also, gaining appropriate use of collocations 

can help learners increase accuracy and fluency in their pieces of writings, especially in 

the academic field (Boonyasaquan, 2009; Darvishi, 2011). As can be seen from this, 

learning through concordances or corpora has been widely and noticeably advocated in 

the language class and it is expected to help learners increase their habit of noticing 

collocations in chunking texts and therefore a speed of their language production in the 

learning process (Nation, 2001b). However, learning through concordances might help 

learners sustain knowledge of collocations in the short term. Likewise, it can give them 

a great burden to search sample collocations with a key word in the concordance 
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because of a lack of its knowledge unless teachers identify the list of words to learn 

collocations. Additionally, through the corpus based on the collocation of particular 

learners’ writing, learners are unlikely to continuously meet new collocations. Thus, as 

Nesselhauf (2003) discussed, it is necessary to determine a list of collocations to be 

taught as it is impracticable to teach all of them. Since the essential knowledge of 

collocations for even advanced learners has been greatly highlighted in previous 

research (e.g., Darvishi, 2011; Nesselhauf, 2003; Pirmoradian & Tabatabaei, 2012), the 

development of the dedicated online-based learning software for the learning of 

collocations has been treated in the study. 

 

2.2.3 Vocabulary learning strategies 

According to many previous studies (e.g., Ghadirian, 2002; Lawson & Hogben, 

1996; McLean et al., 2013; Oxford & Scarcella, 1994; Read, 2004; Schmitt, 2008), the 

instruction of vocabulary acquisition has become the central role of second language 

learning as knowledge of vocabulary is essential in second language learning. As 

discussed in previous sections, having a broad knowledge of vocabulary enables 

language learners to attain sufficient communication skills in written and spoken forms. 

Also, it can help them become successful in achieving an advanced level of language 

competence. In order to maintain genuine vocabulary acquisition, vocabulary 

acquisition needs to be in a sequence of development to allow learners to build up from 

fundamental or high frequency words to specific or low frequency words. Many studies 

(e.g., Atay & Ozbulgan, 2007; Barcroft, 2009; Gu, 2003; Oxford & Scarcella, 1994) on 

university students’ language learning have emphasized the importance of the use of 

strategy instruction. This is because of the fact that the training of advanced academic 

skills cannot be naturally enriched and requires direct learning instruction and strategies 

(Coady, 2000). The instruction of learning strategies use can help learners increase 

consciousness and discernment of appropriate strategy selection and use to adapt to 

learning vocabulary in different contexts.   

The importance of vocabulary learning strategy instruction.  Based on previous 

research (e.g., Nation, 2001a, 2001b; Nation & Gu, 2007; Nation & Meara, 2002), 

vocabulary can be generally categorised into groups of high frequency words, low 

frequency words, academic words or technical words. During the learning of vocabulary, 

most learners acquire high frequency words which are most focused on in class while 

other word groups are often left out or teachers are most likely to depend on learners to 
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learn outside the class. For example, Nation (1990 as cited in Nation & Waring, 1997) 

points out the necessary of strategy instruction to assist learners in improving learning 

strategies of low frequency words which make up a very small percentage of texts. 

Because of the small percentage of coverage, teaching of low frequency words is less 

likely to benefit from explicit teaching in class (Nation, 1990 as cited in Nation & 

Waring, 1997; Schmitt, 1997). Schmitt (1997) also mentions the selection of vocabulary 

learning strategies is related to the frequency of the occurrence of each word in texts. 

There have been the demand of the instruction of learning strategies which would 

enable learners to spontaneously use strategies for vocabulary learning (Çelik & Toptafs, 

2010; Goudarzi & Moini, 2012; Marefat & Shirazi, 2003; Nation & Waring, 1997). The 

instruction of strategies is considered to be essential for learning not only high 

frequency words but also low frequency words and technical words (Nation, 1994 as 

cited in Nation & Waring, 1997; Schmitt, 1997). Nation (1990, chapter 9 as cited in 

Schmitt, 1997), for instance, recommends instruction in the use of three learning 

strategies to handle learning of low frequency words, such as “guessing from context, 

using mnemonic techniques, and using word pairs”.  

In addition to the consideration of frequency of words, Chamot and Rubin (1994 

as cited in Schmitt, 1997) explain that the application of strategies can be related to 

various aspects, such as, “proficiency level, task, text, language modality, background 

knowledge, context of learning, target language, and learner characteristics”. It can be 

important for learners to raise their consciousness of the significance of vocabulary to 

achieve high frequency use of learning strategies (Schmitt, 1997). Ghadirian (2002) 

indicates the difficulty of finding solutions to help learners enrich their vocabulary 

knowledge until they can infer unknown words in context with high coverage of words 

they are familiar with. Thus, it can be significant to instruct learners how to use learning 

strategies to help them enrich “their own perception, reception, storage, retention and 

retrieval of language information” (Oxford, 2003). Furthermore, it can be necessary to 

consider learners’ knowledge of language learning and strategy use. This consideration 

can assist teachers in designing adequate learning tasks which can enrich learners’ 

lexical proficiency (Çelik & Toptafs, 2010). Also, it is important to provide learning 

programs for learners to encourage them to utilise learning strategies at all levels of 

competence because they are unlikely to use strategies by themselves even though they 

might feel it is effective to learn words (Çelik & Toptafs, 2010).  

Learning new words and strategies.  At all levels of language competence, 

language learners encounter new words and vocabulary learning processes occur 
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repeatedly to attain higher levels of knowledge of words. In the process of learning L2 

vocabulary, it is crucial to expand knowledge of words other than high frequency or 

common words to attain an advanced level of competence to perform adequate 

communication. To achieve that level, it is a key point how much learners can be 

exposed to the language (Schmitt, 1997). In L2 vocabulary instruction, learning 

vocabulary with reading texts has commonly and widely been accepted as it has been 

considered to provide learners with great exposure to the L2 words. However, Ghadirian 

(2002) argues three major issues in relation to “reading-based vocabulary acquisition”. 

Firstly, this acquisition can be ineffective because reading complicated texts requires a 

great effort to comprehend a number of words before learners encounter target words. 

Secondly, it is not feasible to expect that each target word will appear repeatedly for 

five or more times in such reading texts. Lastly, the high percentages of occurrences of 

unfamiliar words in complex reading texts can result in it being unpractical to infer 

unknown words unless learners are equipped with a great deal of vocabulary knowledge. 

In addition to Ghadirian’s viewpoint, Waring and Takaki (2003 as cited in Schmitt, 

2008) indicate that incidental reading-based learning helps learners gain only a shallow 

knowledge of words and they are apt to be unconscious of target words and not 

recognise them in any recall learning. Likewise, Gu (2003) shows that learners are 

prone to considerably demonstrate lower gains in incidental vocabulary learning. 

Schmitt (2008) points out that only exposure to words does not result in increasing a 

productive knowledge of vocabulary use and repeated exposure and recycling of words 

are equally significant. Schmitt also highlights that reading-based learning can be very 

practical for learners to enrich knowledge of words that they have already acquired 

rather than learning new words. Richard and Renandya (2002 as cited in Goudarzi & 

Moini, 2012) suggest three ways to learn new words, such as independent learning 

strategies, explicit learning and incidental learning. The use of another approach, such 

as explicit learning has been strongly recommended in order to expand and consolidate 

learners’ knowledge of vocabulary (Gu, 2003; Gu & Johnson, 1996; Prince, 2012; 

Schmitt, 2008). Further, there has been an advocated idea that only incidental learning 

resulted in the low degree of attainment so a balanced learning using both such two 

learning approaches was necessary in vocabulary learning (Nation & Waring, 1997). 

Many previous research (e.g., Atay & Ozbulgan, 2007; Barcroft, 2009; Goudarzi 

& Moini, 2012; Nation & Gu, 2007; Schmitt, 2008) has emphasized the significance of 

the application of both explicit or direct and implicit or incidental learning, and the use 

of learning strategies in class and independent learning. For instance, Schmitt (2008) 
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suggests some aspects of words like “knowledge of derivative forms” can be learnt 

explicitly, while knowledge of the abstractive aspects of associated words contextually 

or grammatically, such as collocations, might be best learned by being exposed to the 

numerous lexical times appeared in varied texts. Vocabulary learning does not include 

only learning of aspects of individual word but also understanding of the use of multiple 

words as chunks, how the words are connected or collocated and the use of strategy in 

general. Some previous studies (e.g., Boonyasaquan, 2009; Durrant, 2009; Nation, 

2001b; Nation & Waring, 1997; Pirmoradian & Tabatabaei, 2012; Shih, 2000) have 

recommended the instruction of words as groups or chunks rather than single words 

which enable learners to expose to as many words as possible and increase their 

awareness of appropriate combination of two or multiple words. In general, language 

learners habitually learn single word in a form of combined words rather than aspects of 

the combined words itself (Farghal & Obiedant, 1995 as cited in Goudarzi & Moini, 

2012) and they are less likely to be aware of association of multiple words in text 

(Goudarzi & Moini, 2012; Shih, 2000). Learning single words can be a different process 

from learning paired words or combined multiple words, such as collocations, which 

requires learners’ great effort and a long time to become familiar with aspects (Gu, 

2003; Pirmoradian & Tabatabaei, 2012). Having good understanding of associations of 

combined words and an ability of appropriate use can be crucial to have a sufficient 

level of fluency and cohesion in written and spoken language production. In order to 

help learners gain such extensive knowledge, direct support for learners’ strategy 

learning is important to increase size and extensive and deep knowledge of vocabulary 

(Goudarzi & Moini, 2012; Nation & Gu, 2007; Schmitt, 2008). Vocabulary knowledge 

and skills are often referred to three dimensions of vocabulary acquisition which are 

extensive and deep knowledge, use of a wide range of vocabulary and a speed of recall 

and language production (Nation & Gu, 2007). The use of a variety of strategies has 

been considered to help learners increase their abilities of such dimensions of 

vocabulary acquisition (Nation & Gu, 2007). Also, in explicit learning, it is important to 

design effective learning tasks which focus learners’ attention on the target words 

determined by teachers and strengthen their word knowledge if their attention and 

quality of information processing are focused on while learning (Goudarzi & Moini, 

2012; Laufer & Hill, 2000). The explicit strategy learning is expected to facilitate the 

individual learner’s learning experience and awareness of the use of various strategies 

outside of class (Atay & Ozbulgan, 2007). Further, it is essential to include ample 

opportunity to allow learners to practise the use of different strategies through explicit 
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strategy training in class (Marefat & Shirazi, 2003). However, if a strategy does not suit 

an individual learner, its continual use cannot be justified so it can be essential to 

instruct learners to comprehend how to use strategies as a whole to maximise usefulness 

(Tseng & Schmitt, 2008). In particular, the contextualised feature of words such as 

collocations can require a number of exposures to the L2 and great attention to its use 

(Schmitt, 2008). Thus, it is necessary to combine explicit learning strategies and other 

strategies that can maximise learners’ extensively exposure to the L2 words and 

promote the nature of the learning process (Schmitt, 2008). 

 Studies on vocabulary learning strategies.  It is obvious that second language 

learners are unlikely to acquire every word of the target language (Schmitt, 1997) as 

learning resources and exposure are often quite limited. Successful vocabulary 

acquisition can motivate an individual learner to independently dedicate their time to 

learning a great deal of words. In the learning context with limited recourses, it can be 

important to integrate the instruction of learning strategy use which can expand 

individuals’ learning opportunities and learning process both in and outside of the class. 

Previous studies (eg., Atay & Ozbulgan, 2007; Nation 2001; Scharle & Szabo, 2000 as 

cited in Çelik & Toptafs, 2010) have suggested that learning strategies would promote 

more learner responsibility and control in the learning and assist learning and recall. 

Correspondingly, it is believed that the use of learning strategies enables learners to 

become more active rather than depend on their teachers (Atay & Ozbulgan, 2007). In 

general, vocabulary learning happens more often and independently among learners 

outside of the class. In terms of the instruction of learning strategies, for example, it is 

suggested that teaching a cluster of strategies should be concentrated on rather than 

individual strategies and this can give an opportunity for learners to find the most 

effective one to suit their own learning (Atay & Ozbulgan, 2007). Cohen’s (1996 as 

cited in Atay & Ozbulgan, 2007) viewpoint supports this suggestion. Cohen mentioned 

that the majority of language learners are unlikely to acquire a variety of strategies 

which would facilitate their learning process to make better progress on their own. 

In particular, previous studies (e.g., Atay & Ozbulgan, 2007; Çelik & Toptafs, 

2010; Gu, 2003; Schmitt, 1997) have involved investigating sufficient vocabulary 

remembering techniques, illustrating taxonomies of the use of strategies, and 

determining the differences in strategy use between proficient and non-proficient 

learners. There has been an theoretical idea that which vocabulary learning strategies 

learners used and how the strategies they used were effective were significantly 

interrelated with learners’ knowledge previously attained (e.g., Nagy, 1997 as cited in 
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Nassaji, 2006), degree of vocabulary proficiency (e.g., Barcroft, 2009; Schmitt, 1997), 

learners’ independency and motivation, the degree of complexity of tasks, and “the 

learning context including the learning culture and “richness of input and output 

opportunities” (Gu, 2003). Analogously, Gu (2003) argues that consideration of the 

characteristics of an individual learner, learning activities and contexts can be 

significant in determining which strategies to use in any specific learning situation to 

promote their learning. Further, Gu (2003, 2012) explains that different learning 

strategies can be identified and used to fit a variety of levels, purposes and contents of 

learning tasks. For instance, Erten and Williams (2008) asserts that learners were most 

likely to apply multiple strategies to complete a task and use different strategies to 

remember a number of the target words. Also, their repertoire of strategy uses can be 

differentiated depending on learners’ vocabulary proficiency and their age since while a 

learner nourishes their learning process and knowledge, the learner is expected to 

consciously select appropriate strategies (Gu, 2012). Oxford (2003) mentions that it is 

necessary to consider the use of appropriate strategies to fit with the type of learning 

content, relate a selected strategy with other applicable strategies to the contents, and 

accommodate their learning styles. Moreover, Oxford (1990:8 as cited in Oxford, 2003) 

emphasises that strategy use in accordance with these circumstances is expected to 

facilitate learners’ learning processes better, and facilitate their control and acceptance 

of different learning conditions. It is possible that various strategies include multiple 

purposes for use depending on a number of effects which has influenced the 

development of the taxonomies (Schmitt, 1997). The taxonomies developed in previous 

studies are expected to facilitate vocabulary learning, not only for learning basic 

knowledge but also to consolidate learning to attain complex knowledge (Gu, 2003). 

Classification of vocabulary learning strategies.  Learning vocabulary involves 

a number of steps in order to acquire many aspects of vocabulary learning (e.g., learning 

meaning, collocations) and obviously, a variety of learning strategies are needed to 

work through different learning tasks (Nation & Gu, 2007). It can be important to treat 

the selection of strategies carefully to be appropriate to a specific activity. As the use of 

learning strategies are considerably interrelated to several factors, previous researchers 

(e.g., Barcroft, 2009; Lawson & Hogben, 1996; Marefat & Shirazi, 2003; Oxford, 2003; 

Schmitt, 1997; Tseng & Schmitt, 2008) have attempted to explore learners’ learning 

behaviour, technique and favoured patterns in order to classify various identified 

strategies in taxonomies to support the learning process. In the early stage of the 

research, the taxonomy developed by Oxford (1990 as cited in Segler et al., 2002) is 
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considered to be well organized and established the classification of learning strategies. 

Oxford categorises many different strategies primarily into two contrasting groups, 

namely “direct strategies” which are used to recall, store and use words and “indirect 

strategies” which are related to learners’ control, styles and motivation in learning 

(Marefat & Shirazi, 2003). The former is further classified into the three sub-categories 

of “memory”, “cognitive”, and “compensation” while the latter is further classified into 

the three sub-categories of “metacognitive”, “social” and “affective” (Marefat & Shirazi, 

2003; Schmitt, 1997; Segler et al., 2002). Oxford’s taxonomy was believed to help 

investigate an individual learner’s characteristics in terms of cognitive processing, 

memory function and learning strategy use (Parry, 2000). In general, Oxford’s 

taxonomy seemed to be widely accepted in vocabulary learning. However, Schmitt 

(1997) identifies issues existing in the classification of strategies in Oxford’s taxonomy. 

Schmitt explains that Oxford’s taxonomy does not include a classification of strategies 

that can help learners determine meaning of new words with no support from peers or 

others.  

Based on Oxford’s taxonomy, to fill the gap mentioned above, Schmitt (1997) 

proposed a taxonomy model which classifies strategies as “discovery strategies” and 

“consolidation strategies”. Schmitt’s model demonstrates essentially different processes 

to discover the meaning and usage of new words and strengthen recall of words that 

learners once acquired (Atay & Ozbulgan, 2007). The former group is further 

categorised as “determination strategies” and “social strategies” (Barcroft, 2009; Çelik 

& Toptafs, 2010; Schmitt, 1997). The determination strategies refer to the way of 

identifying the meaning of new words using learners’ previous knowledge or hints from 

the context when they encounter them for the first time. Also, the social strategies are 

another way to gain an initial knowledge of new words since learners often consult their 

peers who are familiar with them when they are first encountered. Schmitt mentions that 

discovering the initial meaning of new words is the most significant way to start 

developing further knowledge of new words. After gaining initial knowledge of new 

words, “consolidation strategies” are believed to be profitable in remembering and 

storing the knowledge. The consolidation strategies include memory, social, cognitive 

and metacognitive strategy groups in this taxonomy. Schmitt notes that some learning 

strategies can be identified as both discovery and consolidation strategy categories. 

Most strategies in the discovery strategy category can be employed to enrich vocabulary 

knowledge for consolidation. Besides, Nation (2001b) introduced a taxonomy including 

the three different strategies of “planning strategies”, “sources strategies” and “process 
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strategies”. Nation’s taxonomy was developed in terms of the three different elements 

of learning, “the aspect of vocabulary knowledge, the sources of vocabulary knowledge 

and learning processes” (Barcroft, 2009; Çelik & Toptafs, 2010). According to Barcroft 

(2009), for example, planning strategies refer to strategies that help in determining 

target words and specific features of word knowledge to learn, specific strategies to use 

and a repetitive learning plan. The sources strategies indicate strategies for “analysing 

the word, using context, consulting a reference source in L1 & L2, and using parallels in 

L1 or L2”. The processing strategies include recognizing, recalling, storing and 

activating words to be able to use in any forms of language production. In relation to the 

sources strategies, Schmitt (1997, 2008) mentions that language learners generally 

apply the knowledge of their L1 in L2 learning which leads to high usage of bilingual 

dictionaries. In terms of classifications of strategies, Cohen (1998 as cited in Gu, 2003) 

introduced the two different strategy groups “language learning strategies” for learning 

activities like remembering and “language use strategies” for activating the use of words 

in language production. Among the taxonomies developed more recently, Schmitt’s 

model has been considered as the most extensive and advantageous strategy model to 

design vocabulary learning instruction (Segler et al., 2002).  

Research on vocabulary learning strategies.  Overall, the strategy models 

previously mentioned influence research approaches on vocabulary learning strategies. 

Noticeably, research approaches tended to focus on language learners’ usage of a single 

strategy or a few strategies but they were unlikely to concern their usage of strategies in 

groups in order to evaluate their efficacy towards the development of vocabulary growth 

(Schmitt, 1997). For instance, Gu and Johnson (1996) indicate strategies for the 

development of recall associated only with vocabulary size; thus vocabulary can grow 

by integrating both strategies for remembering and others for “contextual guessing” to 

develop language proficiency. Similarly, “contextual guessing” is believed to mutually 

connect with other strategies, such as proficiency in the use of dictionaries, noticing, 

and activation which can result in an enrichment of vocabulary learning and competence 

(Lafford, 2009). Atay and Ozbulgan (2007) measured the vocabulary knowledge test 

evaluating learners’ vocabulary knowledge and skills in terms of the efficacy of 

memory strategies teaching and contextual learning. Their study shows the necessity of 

combining memory strategies and contextual learning and for achieving recall of words. 

It is significant to employ other memory strategies after initially learning the meaning of 

words. In relation to memorising words, just a notion of words does not produce 

vocabulary improvement, so supplementary strategies which enhance recalling to map 



33 

 

recognized words in learners’ memory are important (Laufer & Hill, 2000). Further, in 

terms of the use of several strategies, for instance, Erten and Williams (2008) assert that 

although learners are given arranged strategies, they are most likely to utilise some 

different strategies to complete the learning task. This finding can be explained based on 

a viewpoint where whole learning strategies illustrate a series of learners’ specific 

activities taken in accordance with different steps of vocabulary learning (Gu, 2003; 

Oxford, 2003). Therefore, as Erten and Williams’s study indicates, a combination of 

some strategies is most likely to cultivate learning attainment rather than the use of a 

single strategy.  

In sum, it is considered to have been difficult to determine specifically which 

strategy would benefit the enhancement of vocabulary size, language proficiency the 

most. Vocabulary learning is an integration of many different aspects of word 

knowledge. Also, how to process the learning can be varied depending on the individual 

learner, the learning context and culture of the learning environment as well as the 

learning activity. Thus, a number of factors concerning the learning are most likely to 

influence the selection and use of learning strategies among language learners. It is not 

possible to say learning strategies are naturally beneficial (Politzer and McGroaty, 1985 

as cited in Schmitt, 1997), however, their efficacy can be maximized when different 

strategies are integrated for use in the appropriate context or the learning. Overall 

viewpoints of these previous studies (e.g., Erten & Williams, 2008; Schmitt, 2008) are 

related to the purpose of this study. Under the circumstances, this study intends to 

provide learners with different types of strategies including suggestions of usage to 

facilitate individual learning through online vocabulary learning. This study also does 

not intend to investigate which particular strategy is most beneficial compared to others 

provided. 

 

2.2.4 Vocabulary learning and the number of encounters 

Practically speaking, new words would need to appear repeatedly in order to 

fully understand the words. In relation to the use of strategies, such as repetition and 

recycling, previous researchers (e.g., Cobb, 2007; Gu, 2003; Nation, 2001b; Nation & 

Waring, 1997; Schmitt, 2008; Webb, 2007) have been extensively investigated in order 

to determine how many encounters of words could be appropriate for acquiring a 

number of words. In vocabulary learning, recycling of words should be significantly 

considered because most learners are apt to easily forget words they newly learnt 

without recycling or repetitive activities and all learners’ efforts could be wasted after a 
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period of time (Nation, 1990, p.45 as cited in Schmitt, 2008). Correspondingly, it is 

essential for teachers to consider recycling or repetition of new words but not just to 

reuse them only once to facilitate an increase in the various aspects of knowledge in the 

vocabulary learning instruction (Schmitt, 2008; Webb, 2007). Furthermore, it is noted 

that words learners have freshly learnt are unlikely to be remembered immediately after 

the first encounter, thus repetition and recycling of words need to occur from the 

beginning (Gu, 2003; Schmitt, 2008). There seems to be no strong correlation between 

the minimum number of encounters and vocabulary knowledge growth (Webb, 2007). 

Predominantly, previously research emphasises that it is necessary to reuse target words 

at least five times (Nation & Meister, 1978 as cited in Ghadirian, 2002; Nation, 2001, 

p.81 as cited in Schmitt, 2008) or six times (Cobb, 2007; Schmitt, 2008; Webb, 2007) to 

more than eight times (Gu, 2003; Webb, 2007) for better learning and vocabulary 

attainment. Regardless of the differences in language proficiency levels among learners, 

these numbers of recycling of words can reasonably support vocabulary attainment. In 

this study, the number of times words for recycle is considered and targeted words are 

repeatedly shown in accordance with the scoring principles of questions in the CALL 

system. 

 

2.3 Design of CALL systems 

Technological advancements in computers and the introduction of the Internet 

have gained great attention from researchers in the field of SLA. There has been an 

increase in a development of educational materials delivered through the computers in 

and out of class. The development of such materials has helped researchers deal with 

pedagogical issues in language learning (Heift & Schulze, 2003). In the field of SLA, 

there has been an emergence of research on the use of technologies, single digitalized 

tool or multimedia resources for vocabulary acquisition (e.g., Gamper & Knapp, 2002; 

Gorjian, Moosavinia, Ebrahimi Kavari, Asgari, & Hydarei, 2011; Jones & Plass, 2002; 

Kim & Gilman, 2008; Türk & Erçetin, 2012). This kind of research approach has led to 

the emergence of the field of CALL (Gamper & Knapp, 2002). The history of CALL 

has been covered in depth elsewhere (e.g., Levy, 1997), so will not be dealt with in this 

thesis. In short, however, over the past three decades, the emergence of a variety of 

computer tools resulted in remarkable progress of the field, where it has gone beyond 

the definition of CALL which encompassed the pursuit and exploration of the use of 

computers [emphasis added] in language learning (Levy 1997: 1 as cited in Chapelle, 
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2010b) to include a range of technologies including mobile devices such as tablets and 

mobile phones. 

Design is a central part of CALL (Levy & Stockwell, 2006), and it can take 

many forms, such as course and syllabus design, methodological frameworks and 

design integration, language-learning areas and skills, design of CALL tutors and design 

of CALL tools. The following section will look at various elements of design in CALL 

including movements in research in CALL, motivation in building and using CALL 

systems and recent trends of research on CALL. 

 

2.3.1 Movements in research in CALL 

Many researchers (e.g., Ayersman & von Minden, 1995; Beatty, 2003; Chan & 

Liou, 2005; Heift, 2010; Heift & McFetridge, 1999; Kaur & Hegelheimer, 2005; 

Kennedy & Levy, 2008; Li, 2010; Ogata et al., 1997; Reeves, 2006; Stockwell, 2007) 

have explored the use of available computer technologies and/or online supporting tools 

for language learning and the improvement of language teaching and learning beyond 

traditional methods. At the beginning of the CALL field, research was carried out to 

investigate the difference in learners’ outcomes through the learning context with or 

without experimental treatments (Chapelle, 2010b). There has been the dominant 

research approach which often compared learning improvement and/or an influence of 

CALL between an experimental group and a control group. This kind of CALL research 

approach has still been taken to date (Chapelle, 2010b; Grgurović, Chapelle, & Shelley, 

2013). At the early time in the CALL field, most research was mainly applied to online-

based courses and online communication tools, such as online-based messaging systems 

and E-mails. Such online-based communication means have helped researchers measure 

the accuracy rate and production rate of learners’ writing production as well as their 

behavioural features. Many studies (e.g., Chen et al., 2004; Hudson & Bruckman, 2002; 

Stockwell & Levy, 2001) chiefly focused on learners’ attitudes through communication 

by E-mails or messaging systems, their communication sustainability, or an 

improvement of their language production. They have shed light on how learners 

behaved during communication with peers using online communication tools and their 

interaction between non-native speakers (NNS) and native speakers (NS) or NNS-NNS. 

These research approaches commonly concerned learners’ language improvement 

through Computer Mediated Communication (CMC). The predominant focuses of 

studies on CMC could be because of the major focus on the development of learners’ 

communicative abilities in the field of SLA. There are many CALL studies which 
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showed the positive effectiveness of the use of the aforementioned online-based 

communication tools on learners’ psychological factors, their language production and 

communication abilities. It is apparent that the use of online communications which 

already existed on the Internet has appeared independently from the development of 

CALL systems.  

In the late 2000s, there was continuous advancement of technological tools 

including the quality of the Internet. Such continuous advancement has led to changes 

in individuals’ learning styles which have become more diversified. Learners can 

individually learn their target languages on the Internet in their own time and pace 

outside of their class in places such as their own home (Blake, 2007). This has led to 

greater interest in individual learning and the design of CALL systems which can meet 

individuals’ needs. There is a growing demand to develop CALL systems with high 

adaptability, functionality, accessibility and a wide boundary of space without 

restriction (Blake, 2007; Murphy & McTear, 1997; Virvou & Tsiriga, 2001). Achieving 

such demands might facilitate learners being able to study spontaneously in the ongoing 

learning environment outside of computer labs (Stockwell, 2007; Warschauer & Healey, 

1998). Language learning is multifaceted and involves various factors, such as the 

learning context learners are in, design of learning materials, learners’ previous learning 

experience and needs and design of teaching methods which influence the improvement 

of language skills in different contexts. Likewise, the field of CALL is considered to be 

diversified since the implementation of CALL systems takes account of factors such as 

individual learners’ needs, social contexts and educational contexts. Such 

diversifications are identified as three different levels, “the individual level”, “the 

institutional level” and “the social level” according to Stockwell (2012a)’s study. 

Stockwell further notes that these three levels in CALL are interrelated and influence 

the development and use of CALL systems. Furthermore, since computer technology 

continues to keep evolving year by year in modern society, on-going research and 

practices can be essential in order to determine how CALL practitioners and teachers 

can design learning materials using each potential technological tool by considering 

those three levels carefully (Stockwell, 2012b). As the development of language skills 

can be seen through a long-term learning, research and the use of CALL can also 

require a long-term framework in order to determine how particular CALL materials fit 

well in different learning environments (Reeves, 2006). 

In terms of an investigation of applications of CALL, Stockwell (2012b) has 

classified seven main research approaches. The seven main approaches are briefly 
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described here. The first approach is to provide an overview idea of potential 

technological tools and possible usage in the learning context rather than for specific 

language purposes. The major focus in this approach is to consider primarily 

technologies rather than learning purpose to explore potential tools. The second 

approach is to explore types of available technological tools built in CALL and in the 

broad context. Research undertaken with this approach investigates both the learning 

practices and achievements of learners using the embedded technological tools for a 

particular language purpose. It can be seen that research approaches have moved 

beyond the first approach which looked at the broad idea of application of technologies 

for overall learning. The third approach undertakes the study of the development of new 

CALL artefacts and descriptions of potential use by giving examples of actual uses in 

the learning context. In the majority of cases, however, the focus trends to return on the 

teaching itself in terms of its effectiveness. The fourth approach is to explore how 

CALL can be structured by taking into consideration issues in the current learning 

context and solutions to cope with the identified issues in the process of the CALL 

design. This approach is referred to as a “pedagogy-based approach” introduced by 

Colpaert (2006 as cited in Stockwell, 2012b). It is further noted that this kind of 

research approach has been seen much less than others because of the great preference 

in validation of acceptance, control and/or implementation of particular technological 

tools. The fifth approach is to conduct a series of studies which are designed based on 

their own previous research. The sixth approach is to identify trends of research and key 

points demonstrated in articles published during the specific period. This approach is a 

meta-analysis approach which often provides the trends and ideas of particular themes 

in the field of CALL. Lastly, the seventh approach is to provide overview discussions 

and concepts in terms of theoretical, methodological and cultural understandings. 

Overall, CALL research approaches are most likely to aim to illustrate and validate 

practice through a technology selected beforehand rather than discuss issues in practice 

to find solutions (Chapelle, 2010a; Stockwell, 2012b).  

As discussed previously, the design of CALL systems can be consolidated by 

understanding individuals, social context and institutional context in local environments. 

CALL research design necessarily continues to make growth and holds in esteem the 

interpretation of issues found among teachers and learners and the formulation and 

acceptance of solutions (Reeves, 2006). Similarly to Stockwell’s (2012b) study, 

previous research (e.g., Egbert et al., 2009; Garrett, 2009b) provides some concerns and 

criticisms in terms of research approach and design in the field of CALL. For instance, 
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Garrett (2009b) discussed the difficulty of design of a broad scale study in order to 

provide a comprehensive idea of an efficacy of CALL among two groups with different 

treatments. Egbert et al. (2009) noted that some concerns can be seen in the CALL 

literature which are considered to be similar to those found in SLA research on the 

whole. Egbert et al. further discuss the central issues which are aligned with Garrett’s 

(1991 as cited in Egbert et al., 2009) study. Research generally discounts the 

understanding of classroom context, and are unsuccessful in specifying “what kind of 

software, integrated how into what kind of syllabus, at what level of language learning, 

for kind of language learners, is likely to be effective for what specific learning 

purpose?” (italics in Garrett, 2009b). There are additional criticisms, for example, a lack 

of understanding of the efficacy of CALL pointed out by Felix (2005 as cited in Egbert 

et al., 2009), and no descriptions about reasons and ways to situate learning through 

technology (Chapelle, 2010b). These major criticisms can be advocated by the argument 

that research left out delivery of descriptions of the teaching and learning context as 

well as the teachers’ roles according to Stockwell’s study (2007 as cited in Egbert et al., 

2009). These concerns and criticisms addressed in previous studies (e.g., Egbert et al., 

2009; Garrett, 2009a, 2009b) might imply how the design research in CALL is complex 

and requires a number of considerations at the individual, social and institutional levels. 

The complexity of the CALL design can greatly influence CALL practitioners and 

teachers’ motivation in creating CALL systems or programs in general. 

 

2.3.2 Motivation in building and using CALL systems 

There are few studies on motivation in building CALL systems among CALL 

practitioners and teachers. It is apparent that building CALL systems is time consuming 

and requires multiple degrees of understanding and knowledge to suit learning within 

certain given contexts. Thus, it is important to understand how much teachers are 

familiar with each technological tool and are ready to apply one in their classroom 

context (Stockwell, 2012a). In fact, the number of CALL systems developed has been 

gradually decreasing according to research conducted over the last decade (Stockwell, 

2012b). Furthermore, teachers’ motivation can be interrelated with support from their 

institute since the support can determine what kinds of technology can be applied in 

their classroom. It is possible to note that not many teachers in language education have 

rich knowledge about available technologies in general. In reality, people often 

understand the general functions of technological tools but not additional aspects of the 

tools. Similarly, it cannot be taken for granted that teachers are familiar with 
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technological knowledge such as computer programing languages. These factors can be 

related to teachers’ attitudes towards the use of technologies and the development of a 

CALL system for their classes. For instance, limited support from the institute can be 

attributed to “very simple materials” or rigid attitude to the use of technological tools 

for their curriculum (Stockwell, 2012b). For the design of CALL systems, learners’ 

motivation is also considered to be essential in order to determine what kinds of 

materials can be embedded in the systems (Beatty, 2003). Language learning is 

sustainable and requires learners’ persistence, so it can be important to ensure learners’ 

learning is also sustainable in the CALL context. Yet, learners’ personalities and 

learning styles include a wide range of diverse characteristics. It is possible to consider 

that such diverse characteristics might make it difficult for teachers to establish CALL 

systems which provide learning exercises tailored to the individual learners and context. 

In terms of teachers’ motivation, McNeil’s (2013) study explores teachers’ perceptions 

of an application of CALL in a future class. Twenty-one students enrolled in the CALL 

course in the TESOL program in this study. The students in the study were teachers of 

English as a foreign language at schools and universities in the country where the study 

was conducted. The CALL course aimed to teach them a way to integrate digital 

multimedia materials for learning the four language skills. Results of data collected by 

those students indicate negative feelings towards the integration of technologies in their 

class in the future. Such negative attitudes for building CALL systems can be 

understandable as a great effort for the long term is required in the process of the 

development. McNeil further suggested there was unlikely to be an automatic transition 

from knowledge gained through the course to an implementation of CALL technology 

in a practical way in class. It is a different story of whether teachers can gain knowledge 

and skills of CALL technology or can integrate CALL based on their knowledge and 

skills in their class. There have been advocacies for the use of sequential learning 

components in CALL course, which might help teachers attain knowledge and practical 

abilities. 

 

2.3.3 Recent trends of research on CALL 

Over the past few decades, research on CALL has given a general idea about 

potential and possible uses of technology. As computer technology continues to 

advance, the available technological tools have provided more widely varied choices 

year by year. Similarly, individual learning styles have become more diverse styles due 

to an increase in the number of learning materials and resources on the Internet. In the 
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early days of CALL research, CALL systems were likely to be built with similar 

capacities and standalone computers or computers which were linked locally in a certain 

environment (Stockwell, 2012a). Conversely, more recently, there has been an 

increasing demand to build CALL systems with high functionality, accessibility and a 

wide boundary of space without restriction (Blake, 2007; Murphy & McTear, 1997; 

Virvou & Tsiriga, 2001). Achieving such demand might assist learners in learning 

spontaneously in the on-going learning environment outside of computer labs or the 

classroom (Stockwell, 2007; Warschauer & Healey, 1998). In relation to interactivity, 

Devedzic (2004) noted issues of Web-based educational services and technology. 

Devedzic indicated that there were unlimited resources and information on the Web and 

they were in a form of natural language. There seem have been a need of support to help 

computers precisely analyse human languages, discover and present necessary data in 

interactive learning environments. In order to achieve an effective interactivity between 

the learners and the technology, there has been an emerging trend to use interactive 

database technology in CALL systems. Interactive database technology has assisted 

researchers in investigating, for instance, the accuracy of a system’s response to learner 

activities, how individuals have learnt through the system and how they have perceived 

their interaction with it (Heift & Rimrott, 2008; Stockwell, 2007). While there have 

been some studies (e.g., Chen et al., 2004; Esit, 2011; Ogata et al., 1997; Prince, 2012; 

Stockwell, 2007; Tokuda & Chen, 2004) which have attempted to build CALL systems 

from scratch, there has also been software developed which forms an initial template for 

teachers to use to fill in their own content, known as authoring software.  

Authoring software.  There is a range of authoring software which is available 

commercially in order to support CALL practitioners or teachers to build online 

materials. Previous studies on such authoring software (e.g., Levy & Stockwell, 2006; 

Seiz, 2007) have introduced available software such as Hot Potatoes, Question Mark 

Designer, MALTED and the Authoring Suite. Each package has been developed for 

design and creation of learning activities, including activities for learning languages 

(Levy & Stockwell, 2006; Tschichold, 2006). Previous research (e.g., Hubbard, 2009; 

Hubbard & Siskin, 2004) indicates the possible benefits of use of such authoring 

software. This kind of authoring software is user friendly for teachers in terms of the 

creation of materials, in that it allows teachers to create various learning exercises using 

a simple template and add images or sounds in the exercises without having detailed 

programming skills or knowledge. Additionally, it enables teachers to create and design 

web-pages for the learning activities using quite simple templates. It also enables 
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teachers to keep a record of learners’ details and scores in the static database for their 

assessment and send the records to them. In general, such authoring software is stand-

alone systems which work independently in a local network or on a single computer. 

Table 1 below lists descriptions of examples of authoring software and provides an 

overview of advantages and disadvantages with additional considerations. 

Although there are major advantages in using this authoring software, some 

limitations can be identified in terms of the design of materials and its functionality. The 

templates provided in the software, for instance, enable teachers to create only static 

web pages which always consist of the same information in response to every download 

request from the users. All learners receive the same question which comprises the same 

choice which can be only shuffled in the question or sometimes in a fixed order. Thus, it 

can be possible for them to guess correct answers without actually considering the 

choices in each question in exercises. Another example can be the limitation related to 

the security in the software. The security of the information stored in a static database 

can be compromised relatively easily, although developers have attempted to increase 

the quality of those software (Levy & Stockwell, 2006). It has been also discussed that, 

CALL systems were conventionally designed with static web-pages and database with 

limited interactivity with learners (Beaudoin, 2004). In such a case, authoring software 

is likely to be useful for CALL practitioners or teachers to create learning materials as it 

provides a template and complex programming knowledge is not required. While 

authoring software seems to have attracted teachers, some researchers have attempted to 

explore better interactivity, tracking and analysis functions in CALL systems which can 

be a long-term objective in terms of the development of the systems.  
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Table 1 

Description of Examples Available Authoring Software 

Name Advantages Disadvantages Note 

Hot Potatoes 

( http://web.uvic.ca

/hrd/halfbaked/) 

 Can create different activities and can 

include images and sound. Supports 

following types of activities: 

o Multiple-choice,  

o Short-answer, 

o Jumbled-sentence, 

o Crossword, 

o Matching/ordering,  

o Gap-fill exercises. 

 Provides teachers with a simple 

template which helps easily type content of 

activities, in order to create and design web 

pages of a particular activity 

 Provides immediate simple text 

feedback 

 System creates static pages; all 

choices in questions are hard coded, so 

questions cannot be tailored based on 

individual’s response. 

 It is a stand-alone system. It can 

connect to the database however it stores 

only a learners’ profile, time spent on task 

and scores. 

 All learners’ answers are not 

available to teacher. 

 If students have some computer 

knowledge, they can break into the source 

code to find correct answers, so it is not 

suited for testing purposes. 

 It has a limitation on the number of 

multimedia files and a total of size of files 

which can be uploaded. 

 Easy-to-use authoring 

software which is freeware. 

 Web-pages created by the 

software can be adapted to different 

browsers by controlling the output. 

 It is possible to process 

several languages other than 

English 

 It is a client-based tool. For 

instance, teachers can download 

necessary information on their own 

computer. 

 

Question Mark 

Designer 

(http://www.questi

onmark.com/us/ind

ex.aspx) 

 Enables educators and trainers to 

author materials, schedule assessment for 

learners, deliver via a web browser, PDA or 

CD, and report on surveys, quizzes, tests and 

exams using simple graphic templates 

 Provides instant feedback 

 Can store answers, scores, and results 

in its’ answer database (Microsoft SQL, or 

Oracle) 

 Can create a variety of activity types 

(20 different types of questions) 

o Multiple choice, Short 

answers, Gap-fill, Multiple response 

to multiple choice, Numeric 

exercises, T/F or Y/N questions to 

series of statements 

 Can set time limit and control feedback 

 Although choice in each question can 

be shuffled, it cannot give different choices 

so it can make learners guess correct 

answers easily. 

 In terms of management of learners’ 

results, written responses to questions do 

not have a strict answer key, so teachers 

cannot avoid subjective judgement. 

 It is commercial software. 

 It is a sophisticated multi-

purpose complete assessment 

management system for the 

creation of CALL materials which 

work in Windows. 

 A variety of exercise types 

can be enriched using multimedia 

resources. 

 It can be delivered using a 

web browser or Windows PC 
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Table 1 

Descriptions of Examples Available Authoring Software (cont.) 

Name Advantages Disadvantages Notes 

MALTED  

(multimedia authoring for 

language tutors and 

educational development) 

(http://malted.cnice.mec.es/ingl

es/maltedproject.htm) 

 Enables users to create and 

present multimedia and interactive 

activities and work units 

 Provides a pedagogically 

sound and professionally 

sophisticated set of multimedia 

authoring tools and offers access 

to dynamic datasets of content-rich 

materials from a common pool 

 Enables users to reuse 

existing exercises 

 Program can be accessible 

remotely from the intranet or on 

the Internet 

 The LMS (Learning 

Management Systems): a lack of 

flexibility,  

 It can only provide basic 

information, such as scores and 

time for learner’s self-evaluation 

or tutors’ assessment 

 A computer authoring tool 

which is a client-based tools. 

 An open-code freeware 

program 

 It is for the creation of 

pedagogically sound multimedia 

courseware. 

 It consists of four main 

components; the Asset Base, the 

Runtime System (RTS), the 

Developer Tool (DVE) and the 

Learning Management System  

 Two versions: The stand-

alone Runtime system or the Web 

version (LMS) 

 The Authoring Suit 

( http://www.filmo.com/w

ida.htm ) 

 Teacher can create different 

types of activities including 

multimedia resources, namely, 

o Storyboard, 

Testmaster, Gapmaster, 

Matchmaster, 

Choicemaster, Vocab, 

Pinpoint 

 Students can take notes using 

Notepad during activities. 

 Teachers can author an 

introductory screen and up to three 

help screens. 

 Students can choose the 

activity from the option for 

practice. 

 Provides text-based feedback 

 There is no built-in security to 

identify learners, so it is suited for 

learning rather than testing. 

 It works on a stand-alone 

system, single network or single 

computer use. 

 

 An easy-to-use authoring 

program written particularly for 

language teachers 

 It is a DOS (Disk Operating 

System) program which resides in 

a CR-ROM disk, does not support 

multiuser access and it is not 

multitasking. 

 It is commercially available.  

 It works for Windows. 

 The strongest emphasis is on 

text-based exercises and 

sound/picture enhancements 

comes second. – only one picture 

or sound clip can be attached per 

exercise 
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The increase in the capacity of interaction in CALL systems.  In the field of 

CALL, there has been an emergence of CALL research on an integration of intelligence 

into systems in order to increase a capacity of interaction between CALL systems and 

learners. CALL systems embedded intelligence were generally referred to as an 

Intelligent Language Tutoring System (ILTS). Most ILTSs are integrated with a 

database, allowing the system to record learners’ profiles including data such as time 

spent on activities and access to the links of help during the activities for analyses of 

learners’ responses to the system (Heift, 2004; Heift & Rimrott, 2008). Additionally, 

researchers have utilised database technology for the generation of content in a system 

which were manipulated according to learners’ responses in the system. There have 

been some systems which attempted to provide such capacities, for instance, CASTLE 

(Murphy & McTear, 1997), Web PVT (Virvou & Tsiriga, 2001), German Tutor (Heift, 

2002; Heift & Nicholson, 2001), SPELL (Morton & Jack, 2005), VocabTutor 

(Stockwell, 2007) and E-Tutor (Heift & Rimrott, 2008). This type of content generated 

by such systems is identified as “tailored content” in the current study in this thesis. In 

previous studies on ILTSs, there is no consistent term used, so here the researcher has 

introduced the term “tailored content” to refer to systems that adapt the content 

depending on each learner’s progress. Tailored content is generally generated by 

identifying learners’ problems through errors that learners make in the activities. Hence, 

it is considered that the provision of tailored content might help the researcher 

investigate how individual learners learn and which way of learning can lead to the best 

outcomes. 

In brief, there have been few systems which have had the potential to provide 

tailored content based on individual learners’ response patterns of answers in questions. 

In the current study, an alternative way is undertaken to design CALL software which 

was built on top of a relational database and webpages are dynamically generated for 

each particular question. The dynamic database was structured in order to control 

tailored content in response to different conditions and individuals’ activities in the 

system. The current study proposed CALL software with dynamic web-pages and 

database in the background which also relied on data mining to help analyses of 

individual learners’ response patterns as well as previous answers of other learners in 

order to generate the tailored content which could guarantee the best outcome.  

Approaches to implementing CALL for language purposes.  In very broad 

terms, there have been major limitations found through conventional CALL systems. 

The limitations can be the complexity of interactivity, analyses of their input and errors 
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that learners made and not being able to provide precise and suitable feedback on 

individuals’ answers to many types of questions (Heift & Rimrott, 2008; Salaberry, 

2005; Tschichold, 2006). Conventional CALL systems could process, for instance, 

simple pattern matching with anticipated errors that were already stored in the system 

for error detection (Salaberry, 2005). Feedback provided by the system is likely to be a 

simple message explaining about one simple word error (Amaral & Meurers, 2011; 

Heift, 2002; Salaberry, 2005). In order to tackle these kinds of limitations, the 

integration of intelligence has been introduced in CALL systems, and such systems are 

commonly identified as Intelligent Computer-Assisted Language Learning (ICALL) or 

sometimes “parser-based CALL” (Esit, 2011). For example, many researchers (e.g., 

Dodigovic, 2005; Esit, 2011; Gamper & Knapp, 2002; Tschichold, 2006) intended to 

apply computational linguistics techniques like Natural Language Processing (NLP) 

which could support better accurate analyses of learners’ language production. 

Additionally, researchers have attempted to develop CALL systems which were 

designed to provide potentially suitable feedback with comprehensible messages rather 

than a simple explanation (Heift & Schulze, 2003; Salaberry, 2005; Tschichold, 2006). 

These contributions are likely to have resulted in an increase in attention to the 

development of CALL systems which could control more complex exercises and 

detailed feedback to individual learners (Amaral & Meurers, 2011). Accordingly, these 

research approaches which sought to integrate such intelligence have influenced the 

systems for different learning purposes.  

Conventionally, such CALL systems with embedded intelligence have been built 

mainly for grammar practice. The term ‘intelligence’ applied to a tutoring system refers 

to the potential of analyses with regards to grammatical errors in learners’ input which 

has been freely written and the provision of detailed feedback (Levy & Stockwell, 2006). 

There were also many studies (e.g., Dodigovic, 2005; Heift & Schulze, 2003; Schulze, 

2008) which described how NLP was integrated to structure the analysis processing of 

learners’ errors in accordance with individual learners’ identified problems. A number 

of previous articles (e.g., Amaral & Meurers, 2011; Esit, 2011; Gamper & Knapp, 2002; 

Tschichold, 2006) have described research on systems embedded NLP, thus such 

research is not described in detail in this thesis. While greatly focused on intelligence in 

the system for grammar practice, some researchers have also attempted to build those 

with intelligence for vocabulary learning. In fact, there have been quite a small number 

of studies on the development of CALL systems with embedded intelligence for 

vocabulary acquisition compared to grammar learning. Stockwell (2013) argues that 
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CALL for vocabulary acquisition is most likely to focus on learning through reading 

and analyse which words and information learners looked up in reading activities. Yun 

(2011) indicates there is a large body of literature focusing on the use of hypermedia or 

hypertext glosses in reading of second languages over the past two decades. CALL 

research into learning vocabulary seems to have greatly favoured the use of reading 

materials (e.g., Esit, 2011; Türk & Erçetin, 2012), digitized glosses or annotations in 

reading (e.g., Stockwell, 2013; Yun, 2011), listening activities (Amaral & Meurers, 

2011; Roussel, 2011) and flashcards (McLean et al., 2013; Nakata, 2011). Approaches 

to the design of CALL systems for such purposes were likely to take into consideration 

the idea of incidental learning and meaning-focused learning rather than explicit 

learning on the whole.  

There have been, however, a few studies focused on the influence of CALL 

systems for the improvement of vocabulary knowledge. Their approach and design were 

most likely to commonly incorporate reading activities with annotations for vocabulary 

acquisition. Gorjian et al. (2011) investigated the effect of asynchronous CALL in order 

to measure the difference of retention and recall of vocabulary among two different 

learners’ group. Learners were classified into the two groups depending on how much 

they achieved recall and retention of vocabulary items selected from the course reading 

book for the intermediate learners in their study. The learning through the asynchronous 

CALL approach appeared to promote retention and recall of the learners with high 

achievement. On the other hand, the influence of such an approach was less likely to 

assist the other group with low achievement in improving just the retention process. The 

study indicates apparent differences among the two types of groups in terms of 

vocabulary retention and recall. Yet, their study is likely to provide hypothetical 

reasoning in terms of such differences among the learners. As another CALL system for 

learning through reading, there was a study conducted by Türk and Erçetin (2012) 

which intended to explore usage of the gloss and multimedia information as an 

annotation and measured reading comprehension among learners aged at between 15 

and 16 years. Words listed in the gloss were identified from the pilot study administered 

to the learners in the study. Their results indicate that the glosses were less likely to be 

used when the learners could control which type of multimedia information they 

accessed. On the whole, their study describes that learners were likely to perform better 

in a context where they were given both verbal and visual clues. They also suggest that 

this kind of learning context using multimedia data possibly hinders learners who are 

not familiar with such learning. 
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Similarly, Stockwell (2013) attempted to build a prototype of an intelligent 

system to investigate learners’ behaviour during reading activities. Stockwell analysed 

which particular hyperlinked words the learners looked up and their usage of 

annotations for the hyperlinked words during reading. Vocabulary items included in the 

reading materials were selected from the JACET 8000 frequency list which is mainly 

supported in Japan. Results in this study revealed that there were many words that the 

learners initially indicated as unknown words as shown by a pre-test, but during the 

activities, such unknown words were not consulted. Moreover, the learners were highly 

likely to consult solely the Japanese translation of words but not the audio aids in the 

annotation. Words listed in the pre-test were identified as unknown or known words 

based on learners’ responses. While the majority of the words were classified as 

unknown in the pre-test, the number of words classified as known was twice that of the 

words identified as unknown in the post-test. In terms of vocabulary growth, the results 

indicate that the learners gained better scores for words that they consulted than other 

words which were not looked up. The results of the study are likely to provide key ideas 

about how learners consider unknown words and use annotations and the influence of 

usage of the annotations on vocabulary growth. However, Stockwell notes the 

difficultly of creation of learners’ profiles for such learners’ usage during the specified 

period and there is the potential provision of vocabulary exercises tailored based on the 

words clicked on by the learners and the study provides a number of mainly tentative 

suggestions. Further, regardless of a number of studies on the use of hypertext gloss 

conducted over the last two decades, Yun (2011) argues that “reliability and validity 

issues” have remained in such studies in terms of research approach and the integration 

of technology. Yun also asserts that many studies have largely ignored the efficacy of 

hypertext gloss on reading comprehension ability for vocabulary learning and further 

studies on the use of combined multiple features of hypertext gloss on various 

vocabulary learning are required.  

Additionally, the use of flashcards can often be seen in CALL studies for 

vocabulary acquisition. Previous studies indicate that “paired-association vocabulary 

learning” has been considered to be effective for speedy learning of significant amounts 

of words with meanings in recent years (McLean et al., 2013). In general, word cards 

include one word on one side and its meaning on the other, and they allow learners to 

simply and quickly learn a word/meaning pair. In CALL systems, flashcard programs 

often include a “pair-associate format” which have one word in the target language on 

one side and a translation in the first language on the other side.(Nakata, 2011). In 
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relation to the use of flashcards for vocabulary learning, Nakata (2011) attempted to 

provide comprehensive ideas of appropriate designs of flashcard programs and 

describes characteristics of a total of nine flashcard software programs in the recent 

literature. The nine flashcard programs were identified based on several criteria defined 

in the study. Results of the study show that most flashcard programs analysed had a 

common capacity for enriching vocabulary acquisition. They also indicate that seven of 

nine programs were found to have a function which allows learners to create flashcards 

with sounds or pictures. Further, Nakata argues some of the programs provide multiple-

choice quizzes, but they present the questions in a fixed order. Most of the flashcard 

programs are likely to support mainly the improvement of receptive knowledge of 

vocabulary. Likewise, no flashcard programs are capable of providing different aspects 

of target words in various senses and context in a structured order. Not all programs 

support the provision of words in a way to increase the level of difficulty with words 

and maximize the ability of receptive knowledge. These aspects of flashcard programs 

can be major limitations for reaching a considerable depth of vocabulary knowledge.  

Similarly, McLean et al. (2013) investigated the effectiveness of the use of an 

online flashcard website which contains “the most frequent 5000 words from Lexxica’s 

860 million-word modern general English corpus” and other words from “West’s 

(1953) General Service List and Coxhead’s (2000) AWL. There were three different 

groups which were asked to work on only extensive reading, extensive reading using 

the flashcard website, and only the flashcard website. On one hand, results in their study 

show that the group of learners who used the website for longer hours appeared to 

achieve higher in the vocabulary quiz. On the other hand, the results reveal slightly 

higher achievement in score gains in the group which included reading as well as 

flashcards compared to the other two groups. This is supported by one possible 

consideration that the group which used the website more might have learnt a greater 

number of lower frequency words compared to the group which used it for a shorter 

period of time. However, there are ambiguous reasons about how time spent on learning 

on the flashcard website could influence growth of vocabulary acquisition. These two 

groups were found to gain greater increases in vocabulary knowledge compared to the 

one group learning only reading. Further, the results indicate the statistically important 

difference in gained scores between the two groups and the other group learning only 

reading. Still, there seems only hypothetical reasoning that is the slow growth of 

vocabulary in extensive reading (Waring & Takaki, 2003 as cited in McLean et al., 

2013) behind such differences found among the three groups in the results. Additionally, 
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the study tends to overlook the provision of clear ideas about whether what the learners 

learnt from the online flashcards was correlated with the growth of vocabulary 

knowledge in the vocabulary quizzes. One possible reason for this is that learners were 

less likely to match words that they had studied on the website with the selected target 

words in the vocabulary test in the study. On the whole, although there are statistical 

significances in the effect of the use of the online flashcard website, considerations of 

learners’ previous knowledge has also been left out and the increase in the number of 

words tested in the quizzes can promote learners’ guess work. Thus, it is possible to 

consider that there is a limitation in the number of vocabulary items that can be learnt 

through computerised flashcard programs. Such limitations can become a hindrance 

preventing learners from maximizing vocabulary size and breadth. 

As discussed above, there have been many experimental studies which have 

attempted to achieve better interactivity in order to manipulate data retrieved by learners 

and potential of the provision of the contents to meet individuals’ needs through CALL 

systems. For vocabulary acquisition, there is apparently a long-standing advocate of the 

mutual relationship between reading and vocabulary learning as well as the paired-

association learning which focuses on meaning-based learning. It is possible to say that 

CALL systems developed to date are most likely to be developed for such purposes. 

There have been various statistical data in terms of the use of technology and learners’ 

vocabulary growth but their empirical information was hypothetical and this limited 

evidence (Egbert et al., 2009; Stockwell, 2012b; Tschichold, 2006). Accordingly, there 

have been certain ambiguities in the efficacy of CALL systems in relation to the 

evaluation of language proficiency levels and the provision of suitable activities for 

individual learners. Additionally, no data or systems that have been developed so far 

can provide evidence of the extent to which a provision of tailored content is significant 

and effective in learning vocabulary. Similarly, there have been a limited number of 

studies which have paid careful attention to identify which particular vocabulary aspects 

and items are most needed for improving learners’ academic skills based on their initial 

knowledge in the process of CALL design in the broad context at university levels. 

Thus, the current study intended to explore the process of the design of CALL system 

embedded intelligence based on in-depth analyses of learners’ needs for vocabulary 

acquisition to support the improvement of their academic performance. Further, the 

study attempted to explore the influence of the incorporation of database techniques 

such as data mining in order to generate tailored content in the CALL system. Broad 
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aspects of databases and the data mining method are described further in the following 

sections. 

 

2.4 Characteristics and methods of databases 

The widespread penetration of computers in educational contexts has contributed 

greatly to the development of the field of CALL over the last three decades. A great 

deal of previous research (e.g., Blake, 2007; Coughlin, 1990; Devedžić, 2004; Heift, 

2002; Sawyer & Ranta, 2001) has provided empirical and theoretical evidence of the 

many benefits of computer-based learning for second language learning. In relation to 

the benefits of online learning, Ferreira and Atkinson (2009), for instance, describe the 

content and instruction style used in systems can be adopted to the needs for specific 

context and learners can study individually in their favoured ways outside of class. 

From the viewpoint of vocabulary acquisition, Horst, Cobb, and Nicolae (2005) note 

online activities can be varied and used to help learners review what they learn and 

consolidate their knowledge for expansion. As Horst et al. (2005) mentioned, online 

learning can offer learners supplement learning opportunities outside of class as 

contents delivered in class can be limited because of time constraints and curriculum in 

their institution. In the early days of CALL research, conventional CALL systems were 

mostly considered to have a limitation in their capacity of interactivity. There have also 

been other shortcomings, for instance, difficulty in analysing individual learners’ needs 

and providing learning content and suitable feedback tailored to individual learners’ 

responses and identified problems in learning exercises. There are also other limitations, 

such as the speed of the systems, complicated server structure, the capability of dynamic 

online systems and the capacity of storing information of users (Beaudoin, 2004). As 

the most of conventional CALL systems relied on itself or web browsers, there were 

limited interactivity between the systems and users (Beaudoin, 2004). Therefore, there 

has been a major approach which attempted to embed intelligence in order to increase 

the capability of interactivity in CALL systems. In order to achieve better interactivity, 

database techniques have been fundamentally utilised in order to build complex system 

structures and achieve dynamic process between core functions of the system and use 

interfaces. 
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2.4.1 Brief descriptions and major benefits of databases 

In general, a database is a collection of logically-related data stored on one or 

more computers. Most databases commonly used rely on a relational data model and 

store data into in an interrelated manner, so called relations. Relational databases consist 

of tables which contain fields/columns and records/rows of data. If the data in the table 

are related to other tables then tables are linked together with foreign keys to ensure 

referential integrity. Foreign keys are one column or a combination of columns of data 

that create a link between two tables to ensure referential integrity. In one relational 

database, different tables store records about different entities (McFadden, Hoffer, & 

Prescott, 2002). A relational database enables efficient management of larger systems 

and avoids redundancy of data. For instance, users can add, update, modify and delete 

data in one table without the need to change other tables. One significant benefit of 

databases is their capacity for complex interactions between database management 

programs and a network. Such capacity enables the data in a database to be shared or 

processed over either a local network or the Internet with different levels of security. 

This kind of database is called an interactive database. In an interactive database, users 

can store data into a main database over the Internet, retrieve any stored data later and 

modify them through the interactive webpages linked with the main database. 

Considering their adaptability and interactivity, there are five main advantages to 

the use of databases in language teaching (Beaudoin, 2004; Colpaert, 2006; Lonfils & 

Vanparys, 2001): 

o The capacity for central storage and processing of information, which 

means that data can be stored centrally and learners can access the data 

from any computer not only from their own. It has been shown that this 

improves the quality of the learning experience  

o The powerful search capabilities of databases. Due to the specific nature 

of searches for language learning and because users often make 

predictable mistakes, which can be included in a keyword field in a 

regular search engine, such as Google and Yahoo, they would not find 

the sought page whereas a carefully designed system based on databases 

could. 

o The interactivity with the dynamic webpage content. To meet the 

demand for adaptable content for individual learners who have unique 

needs and characteristics, a system with a database can create a website 

with some or all of its content on demand, such as a list of suggested 

activities based on prior results or changes of language preferences for 

instructions wherever and whenever possible. 

o Fast, easy and systematic updates of websites. Complex and highly 

structured websites that contain many cross-referenced pages causing 

necessary modifications to other pages whereas the website with a well-



52 

 

structured database enables systematic management on the entire 

website.  

o The adaptability to apply the database structure to other languages. 

Many features of the structure can be applied to learning other languages, 

although the structure of some languages means that modifications may 

be necessary. 

 

Conventionally, for language learning, there have been three main ways to use 

databases:  

(a) To reference material such as dictionaries or conjugation tables;  

(b) To more efficiently store and process the data;  

(c) To manage the websites dynamically.  

 

For (a), referential databases are commonly designed in order to create such 

learning referential materials. Referential databases are commonly applied to search 

functions and are generally ‘read only’ as users cannot insert new information into these 

databases. In this case, users send a query to retrieve information and the server 

responds with content containing information requested by the users. Regarding (b), 

achieving efficient storage and processing of data can facilitate the system to control 

various functions, such as automatic corrections, learners’ profiling, language testing 

and so on. Lastly, in relation to (c), the management of large websites based on a 

database is similar to that of reference databases but employs particularly interactive 

database management rather than a static database one. In early CALL systems, 

databases were likely to be designed for referential purposes while more current CALL 

systems are more likely to employ databases to control their functions dynamically. 

 

2.4.2 Brief aspects of the use of databases in CALL systems   

In early CALL, database technology contributed to the creation of referential 

systems which incorporated bilingual and/or monolingual dictionaries, language 

glossaries, and so forth (Beaudoin, 2004). In the early 2000s, the development of a 

variety of online communication tools and an increased emphasis on the importance of 

learner-centred learning rather than teacher-centred, led to the integration of interactive 

databases to maximise interactivity between the CALL system and users (Beaudoin, 

2004; Horst et al., 2005). Examples of CALL systems with embedded interactive 

databases which allowed learners to manage their learning on their own or by 

collaborating with their peers started to appear, such as Test de classment which was a 

web-based language testing system (Beaudoin, 2004), IRC Français which was a real-
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time text based chat system for French language learners (Hudson & Bruckman, 2002), 

Academic English which was a web-based course for Japanese learners of English 

(Chen et al., 2004) and the Word Bank which was a vocabulary learning system for 

academic knowledge integrated with “a collaborative online database” (Horst et al., 

2005). It is apparent that there has been a large body of research on the development of 

systems to support learners’ communication skills. 

In the middle of the 2000s, there was a growth in research which attempted to 

employ interactive databases to establish intelligence in CALL systems, such as 

Intelligent Language Tutoring Systems (ILTS). Interactive databases have enabled the 

systems to achieve complex and individual language processing, track learners’ 

interactions and provide error diagnosis and feedback tailored to the individual learners’ 

responses in the activities. Major approaches at that time included the development of 

CALL systems for grammar skills, for instance, CoCoA which was a communicative 

Japanese learning support system with writing analysis (Feng, Ogata, & Yano, 2000), 

CANDLE which was designed based on a unique corpus and NLP for English learning 

(Chang & Chang, 2004) and German Tutor which was a web-based German learning 

system with embedded grammar knowledge and a parser structure (Heift & Nicholson, 

2001). In addition to these kinds of systems focusing on error diagnosis and complex 

feedback in language production, there have been CALL systems developed with the 

capacity to provide tailored contents and create detailed learner profiling, such as E-

tutor (Heift, 1998, 2003 as cited in Amaral & Meurers, 2011) and VocabTutor which 

was a vocabulary system for EFL learners (Stockwell, 2007). Despite this, however, 

there has been no empirical data which examines the efficacy of the use of tailored 

content, as discussed in previous sections. For this reason, the current study attempted 

to employ one database method, data mining, to generate tailored content. 

 

2.4.3 Data mining methods 

Data mining is the process of discovering unknown, interesting and actionable 

information from enormous data sets (Romero & Ventura, 2007). It involves fitting 

modes to or determining patterns from observed data utilising mathematical analyses to 

derive patterns and trends in the data set. Data mining is not simply data warehousing, 

ad-hoc query or reporting, online analytical processing, data visualization or a software 

agent. In fact, it is “a process of nontrivial extraction of implicit, previously unknown 

and potentially useful information” (Piatetsky-Shapiro & Frawley, 1991 as cited in 

Chen, Han, & Yu, 1996) from the data set stored in a database. In order to discover 
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valuable knowledge hidden in vast volumes of data, many strategies of data mining 

have been described in the literature (Ali & Wasimi, 2007), such as classification, 

clustering, association rules, estimation, novelty detection and sequence detection 

(García et al., 2011; Liao et al., 2012; Romero et al., 2008). Data mining is utilised to 

support complex analyses in a large amount of data in the system supported for a wide 

range of fields from businesses and scientific context (Pahl, 2004). In educational 

contexts, they have just started being utilised in recent years, in a process commonly 

referred to as educational data mining (Romero & Ventura, 2007; Romero et al., 2008). 

Educational data mining has been commonly used to support teachers to manage and 

develop web-based learning courses and share valuable information discovered in data 

mining (García et al., 2011). Furthermore, it is considered that data mining can help 

discover patterns and rules of learners’ interaction and performance from records of 

learners’ activities stored in the database (Pahl, 2004; Romero et al., 2008). In web-

based systems, the most commonly used type of data mining is association rules which 

assist in discovering recommended materials, characteristics of patterns of learners’ 

performance and adjust the learning content in order to support learners coping with 

learning difficulties (Romero et al., 2008). Considering the benefits of data mining 

discussed above, the current study adopted the association rules strategy in the process 

of the CALL system design to support the researcher to provide tailored content and 

discover an interesting relationship between the use of tailored content and learners’ 

response patterns in online exercises. 

Descriptions of the association rules strategy.  The association rules strategy is 

most commonly applied to identify patterns and relationships between sets of record 

items in data mining (Dunham, 2003; Kotsiantis & Kanellopoulos, 2006). The idea of 

association rules is to identify the frequent itemsets from a transactional dataset and 

derive associated rules. Two measurements for association rules are support and 

confidence. High support and confidence percentages are defined in different kinds of 

patterns and help identify how various attribute values are related in the particular 

dataset. Association rules are an unsupervised learning approach and, in general, they 

have been used in market basket analysis or relation analysis, and in finding links in 

data such as cross-selling, promotions and catalogue design (Ali & Wasimi, 2007). The 

definition below describes a brief idea of the concepts of association rules. 

 

Definition: X and Y are question items; LH.S means Left Hand side Support for a rule 

and RH.S means Right Hand side Support for a rule. 
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 Support of a rule: Support is the percentage or fraction of records that contain X 

∪ Y to the total number of records. For example, if the support of an item is 

30%, it means only 30 percent of the transactions contain answers to this item. It 

represents the percentage of all transactions that contain this item. Hence, X → Y 

has support s if the support function P(XY) = s (Kotsiantis & Kanellopoulos 

2006).  

 Confidence of a rule: Confidence is the percentage or fraction of the number of 

transactions that contain X ∪ Y to the total number of records that contain X. 

Confidence is a measure of strength of the association rules. For example, if the 

confidence of the association rule X → Y is 70%, it means 70 percent of the 

transactions that contain X also contain Y. As a result, it shows that X → Y is the 

percentage of such transactions that also contain all items in Y (Kotsiantis & 

Kanellopoulos 2006). Therefore, the confidence c can be calculated as a 

probability by calculating the support with the supp function as:  

P( supp( LH.S ∪ RH.S) | supp(LH.S) ) = c 

 

The concept of an association rule is to find out the rules that satisfy the 

predefined minimum support and confidence from a given database. It is also a simple 

probabilistic statement about the co-occurrence of certain events in a database, then 

matches them to appropriate and specific transaction datasets. The form of an 

association rule is that IF A=1 and B=1 THEN C =1 with probability p. A, B, and C are 

binary variables and p(C=1 | A=1, B=1). A=1 and B=1 had the conditional probability 

C=1. The conditional probability p is the “accuracy” or “confidence” of the rule, and 

p( A=1, B=1, C=1) is referred to as the “support” (Hand, Mannila & Smyth 2001). 

Guided by successful utilization of data mining, specifically usage of association 

rules, in diversity of domains such as: personalization in Web-Based applications 

(Mobasher, Cooley, & Srivastava, 2000), identifying customers’ purchasing behaviour 

and recommendations (Chang, Hung, & Ho, 2007), as well as resource allocation 

(Huang, Lu, & Duan, 2011), the researcher decided to follow the same idea and utilize 

association rules to tailor the content for CALL and to investigate its effectiveness. 

In this study, the system specifically looks for confidence based on association 

rules in the total records which contain particular questions in the database. It looks into 

patterns of answers of previous students, for example, if there is an association rule 

where Question 5 answered incorrectly implies Question 7 will be answered correctly. 

If one student answers Question 5 incorrectly, the system looks for the next question 



56 

 

which has the highest confidence based on association rules of answers of previous 

students who have also answered Question 5 incorrectly. The question with the highest 

confidence level is most likely to be answered correctly after Question 5 is answered 

incorrectly. If there are association rules with a confidence of 75% which is the highest 

percentage between all rules, Question 5 → question n which are answered correctly in 

the total of records which contain Question 5. This means 75% is the possibility that the 

student is most likely to answer Question 7 correctly after s/he answered Question 5 

incorrectly. Therefore, it provides the student with Question 7 in order to ensure better 

progress in the activities and enable students to learn language skills faster throughout 

all activities. 

 

Table 2 

Sample of Association Rules in the Total of Records Which Contain Question 5 

 Response pattern 

Case Previous question No Pattern of answer  Next question No Pattern of answer 

1 Question 2 incorrect → Question 5 incorrect 

2 Question 5 correct → Question 2 incorrect 

3 Question 5 incorrect → Question 7 correct 

4 Question 5 correct → Question 4 incorrect 

5 Question 5 incorrect → Question 7 correct 

 

 

The basic concept of this algorithm is to firstly find frequent itemsets and then 

generate all confidence rules from frequent items. For example, from the list of patterns 

as shown in Table 2, the relationship between Question 5 and Question 7 can be 

ascertained. Support for question 5 is 80% and Confidence in Question 5 and Question 

7 is 50%. This means that out of 5 records 4 records have Question 5 on the left hand 

side. Also, out of four cases with Question 5 on the left hand side incorrect, there are 

two cases that where Question 7 on the right hand side is correct therefore confidence 

for this association rule is 50%. Therefore, in 50% of cases, a student answered 

Question 7 correctly after s/he answered Question 5 incorrectly in the sequence of an 

activity. The main focus of association rule discovery is to identify rules that apply to 

many cases. 

In this study, the system aimed to learn over time about the best strategy for 

different levels of students. Particularly, it looked for association rules for discovering 
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relations between records by measuring the confidence of previous response patterns, as 

the order has been described previously. The use of association rules was expected to 

ensure that the individual learners were given the order of the questions which 

guarantees the best success. 

 

2.5 Summary  

In SLA, there has been a large body of research on vocabulary acquisition as 

well as on grammar learning. The literature discussed above has major importance and 

identified the main shortcomings in learners’ vocabulary ability at the tertiary level of 

education. It has highlighted the importance of in-depth knowledge and production 

skills of vocabulary in order to attain a high degree of proficiency in the four skills. In 

an academic context, limited knowledge of vocabulary has tended to result in learners 

having a poor academic proficiency. It is apparent that the instruction of vocabulary can 

rarely be seen in the class, and in particular, at university level. These factors have led 

to an increasing interest in the development of online learning materials for vocabulary 

acquisition in the field of CALL research. Existing CALL systems developed to date are 

more likely to focus on providing computerised reading materials or flashcards, and 

very few have attempted to provide learning content adjusted to individual learners’ 

performance in specific activities. Those that have appeared in the literature primarily 

provide justification of the efficacy of the systems within their teaching context, yet do 

not clearly investigate the effect of how such tailored content influence neither learners’ 

growth of vocabulary knowledge nor their attitudes towards using tailored content 

compared to non-tailored methods. 

Based on this discussion, one central aim of the current study was to develop a 

CALL system to support learners’ vocabulary learning to improve their academic 

performance at universities based on learners’ knowledge of academic vocabulary and 

their previous learning experience in order to determine their needs in relation to 

vocabulary acquisition for their academic work. In achieving this, the primary focus of 

the current study was to examine the developmental phases of the CALL system 

proposed, starting with the compilation of the list of vocabulary items used in the 

system, through to the design and development of the learning system, the delivery of 

the system and finally a review of the system. The next chapter elaborates further on 

these phases of design, development and implementation.  
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Chapter 3 – Design phases of the CALL system 

3.1 Introduction 

As has been described in the previous chapters, vocabulary acquisition has been 

considered a crucially important area in second language learning. It has been subject to 

great discussion and speculation over the past few decades in the field of SLA. 

Correspondingly, there has been an increasing interest in the literature on vocabulary 

learning since the late 2000s in the field of CALL. In the past, a number of studies (e.g., 

Abraham, 2008; Chen et al., 2004; Gorjian et al., 2011; McLean et al., 2013; Smidt & 

Hegelheimer, 2004; Stockwell, 2013; Stockwell & Levy, 2001) have sought to 

determine learners’ ability of vocabulary production through either asynchronous or 

synchronous communication, their improvement in knowledge of vocabulary through 

ILTSs or by using online flashcards, and so on. In recent years, researchers have shown 

a growing interest in achieving high functionality and improved accessibility. At the 

same time, there have been major continuing challenges relating to the development of 

CALL systems. Researchers have attempted to explore possible ways to increase 

interaction in CALL systems and embed intelligence to enable tracking individual 

learners’ responses to provide individualised content, error diagnosis and feedback. 

Previous studies have provided valuable findings in relation to the positive influence on 

vocabulary instruction and potential methods of systems which could assist researchers 

in overcoming such continuing challenges. Still, the findings of previous studies have 

been somewhat inconclusive with little research indicating how content was selected 

with regard to learners’ actual levels of proficiency. Similarly, there is still little 

evidence showing the impact of contents tailored to individual learners and how this 

influences learners’ improvement of vocabulary. 

Additionally, there has been a commonly shared idea among researchers relating 

to learners’ productive ability of vocabulary, and many agree that instruction of 

vocabulary—and indeed how to learn vocabulary—in class at any level of education is 

insufficient. In reality, learning vocabulary is generally conducted outside of class and it 

is not realistic to expect that learners can develop a reasonable vocabulary solely 

through their individual learning. In particular, previous studies (e.g., Kaur & 

Hegelheimer, 2005; Orenha-Ottaiano, 2012; Pirmoradian & Tabatabaei, 2012) have 

widely argued that many learners typically have limited knowledge of vocabulary and 

insufficient ability to produce appropriate combination or formations of words at a high 

level of language production limited regardless of their language proficiency level at the 
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university level. Further, many researches on vocabulary knowledge and academic 

performance (e.g., Coxhead, 2000; Kaur & Hegelheimer, 2005; Nation, 2001b) have 

noted that gaining adequate knowledge of vocabulary relating to academic subjects is a 

crucial aspect for achieving satisfactory academic performance. 

In order to support learners to acquire fluency and coherence in language 

production, the use of academic word lists has been advocated among previous studies 

(e.g., Coxhead, 2000; Durrant, 2009; Nation, 2001b; Nation, 2006b). One of the mostly 

commonly cited lists is the Academic Word List (AWL) as a means of designing 

learning content for learning academic words. This, combined with the need to reinforce 

collocations, has been the impetus to design CALL systems which could help learners 

in improving their academic knowledge, and a number of studies have attempted to 

explore the potential of systems which could be expected to provide better support for 

individual learning relating to academic knowledge and skills. However, there have 

been few studies on the design of CALL systems which purely supported the 

improvement of academic proficiency, in particularly those that have paid careful 

attention to identify vocabulary aspects and items that learners needed to improve most. 

The objective of the present study in this thesis is to attempt to shed light on these areas.  

The prime objective of the present study was to build a CALL system essentially 

designed to help learners with study of vocabulary related to academic words in order to 

assist learners in gaining in-depth knowledge and increasing a degree of learners’ 

academic performance through the CALL system. The study in this thesis follows a 

case-study design, with an in-depth investigation of four different phases of the 

development of the system. It has sought to develop the understanding of what was 

necessary to design contents of the learning material, how the system could be designed, 

and what could be identified and developed after delivering the system in an actual class. 

The design phases are described in this chapter, and implementation phases are 

described in Chapter 4. 

 

3.2 Justification of the methodology 

As previously discussed in Chapter 2, many researchers in vocabulary 

acquisition have discussed that language learners are unlikely to master an adequate 

number of vocabulary items which could help them achieve a high level of academic 

writing. Further, learners have not been able to attain knowledge of collocations due to 

no or limited experience of learning in and/or outside of the class. While many 
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researchers have noted the importance of learning of vocabulary related to academic 

words and collocations, there has not been a sufficient instruction in such learning in 

class at the university level of education. In the field of CALL, there has been major 

focus on the use of corpora and the establishment of digital library (e.g., Ädel & Erman, 

2012; Durrant, 2009; Pirmoradian & Tabatabaei, 2012; Wu, 2010) to support the 

learning of collocations at individual institutes. Overall, there have been a limited 

number of studies—but no systems built—to support purely learning of academic words 

including knowledge of collocations. It has been argued that there has been the 

decreasing number of CALL systems developed over the last decade (Stockwell, 2012). 

These issues discovered in the literature have motivated the researcher to pursue the 

establishment of a CALL system in the thesis.  

This study explores what the necessary learning materials and aspects of a CALL 

system are, which can meet learners’ needs, how to achieve the sufficient interaction 

between the system and learners as users, and also how the system influences learners’ 

progress. In order to explore these objectives, the study was designed in a form of a case 

study which underwent through different phases of design and implementation. 

Learners’ previous experience and fundamental needs for vocabulary acquisition and 

achievements in learning were also taken into consideration. The study consists of four 

phases with a clear distinction in the methods for each phase of the design of the CALL 

system and its implementation. Because the four phases have their own methods, 

separate objectives have been established for each phase and separate research questions 

have been addressed.  

The research questions addressed in Phase 1 are related to learners’ overall 

previous experience and needs, which significantly helped the researcher to identify key 

aspects and functionality required to be embedded in the CALL system as described in 

Phase 2. Subsequently, the system was built in Phase 2 was delivered in Phase 3 in 

order to explore learners’ perceptions and achievement in online learning. 

Correspondingly, additional research questions were posed in Phase 3. Thereafter, the 

study went through the fourth phase, where the researcher explored considerations for 

possible changes. Having its own method in each phase allowed the researcher to 

propose in-depth ideas about what was essential to consider and the complexity in 

designing and implementing the system.  

In the four phases of building of the CALL system, the study utilised various 

data collection tools designed and developed by the researcher, such as different surveys 

and a learning journal in addition to the system. As previously discussed, there were no 



61 

 

data or a clear understanding in relation to the fundamental needs and perceptions of 

vocabulary acquisition and knowledge of vocabulary among university learners on the 

whole. It was necessary to gather data or information from learners in order to gain 

comprehensive ideas in relation to those aspects. The researcher decided to design a 

survey to get a broad idea about tendencies of learners’ needs, perceptions and 

knowledge, which helped determine core features of the system. Thus, the two surveys 

used in Phase 1 were considered useful tools in order to gain the sufficient number of 

responses from the learners. Likewise, the researcher designed a survey in Phase 3 

which included a set of questionnaires specifically asking experience of learning of 

collocations from learners. In Phase 3, the study involved a different cohort of learners. 

As the survey results discovered in Phase 1, there was a great need for improving 

knowledge of collocations among the other cohort of learners. There has been also a 

theoretical belief advocated in the literature that language learners generally have had a 

lack of such knowledge. Thus, the study attempted to gather information related to 

learners’ experience of learning of collocations in order to compare the findings in 

Phase 1 and this theoretical belief. Besides, the study sought to gather information 

related to learners’ perceptions of learning through the system and their actual activities 

and attitudes to vocabulary learning outside of the class. The system was delivered to 

one cohort of learners for learning vocabulary outside of the class and relevant 

information was collected from participants. Therefore, the learning journal was one of 

necessary tools to gather this information. 

 

3.3 Overview of the four phases 

The study has gone through the four developmental phases of the CALL system 

as illustrated in Figure 1. Firstly, the first phase was conducted in order to compile a list 

of vocabulary items which were considered necessary for learners to improve. It also 

aimed to provide factual evidence which assisted the researcher in determining the 

contents of vocabulary practice in the online lessons. Next, the second phase was 

carried out in order to design the contents and resources embedded in the system based 

on the studies in the first phase and to actually construct the CALL system itself. 

Subsequently, in the third phase, the system built in the second phase was trialled with 

second language learners in an academic setting in order to explore the efficiency of the 

contents and resources provided by the system. Lastly, in the fourth phase a review of 
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the design of the system was conducted based on the study in the third phase. Table 3 

has presented a brief summary of purposes and method of the four phases.  

 

 

Figure 1. A brief structure of four phases which were undertook in the study.  

Phase 1 

•Survey 1 - Survey on learners' learning experience and preferences of vocabulary learning 

•Survey 2 - Survey on learners' knowledge of academic words in the AWL 

Phase 2 
•The design of the CALL system 

Phase 3 
•The delivery of the CALL system 

Phase 4 
•A review of the design of the system 
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Table 3 

A Brief Summaries of Purpose and Method in the Four Phases 

Phase 1  

Purpose Phase 1 was conducted in order to determine 1) learners’ previous learning experience and needs for vocabulary learning and 2) learners’ factual 

knowledge of academic words and the relationship of their knowledge with the difficulty level of words listed in the AWL. 

Method  

Participants were international learners (n=182 and n=54) who were studying at a university in Australia. Survey 1 was conducted during class time 

and Survey 2 was delivered through an online survey tool outside of the class. 

Two different surveys were designed in order to explore the objectives as listed above. Research questions posed in the two survey studies are listed 

below. 

Survey 1: 

 How have learners learnt vocabulary outside of class? 

 How have learners used online vocabulary learning materials? 

 Which areas of vocabulary knowledge do learners want to improve most? 

 Which learning strategies have learners regularly used? 

Survey 2: 

 How is the level of difficulty with all sublists in the AWL related to the frequencies of words occurring in the word frequency list? 

 How is the level of difficulty with words listed in the AWL related to the depth of learners’ vocabulary knowledge? 

  

Phase 2  

Purpose 

The purpose of Phase 2 was to build a CALL system which could support the learning of academic words including associated collocations and 

provide tailored contents in order to suggest how learning resources and tailored contents embedded in the system influenced learners’ performance 

and gains of knowledge. 

Overview of 

the phase  

Survey findings in the two preliminary studies in Phase 1 were taken into careful consideration in order to determine how contents of the lessons 

and feedback including strategies could be designed in order to support the learning of academic words with associated collocations in the 

experimental period. The study in Phase 2 included the design of learning contents, essential features and principles embedded in the system. Given 

that this was a design phase, no research questions were posed. 
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Phase 3  

Purpose The CALL system built in Phase 2 was delivered in order to discover major significances related to the use of structured feedback with learners’ 

achievement of the lessons and improvement of knowledge of academic vocabulary and collocations. 

Method  

Foreign language learners (n=22) who were studying at a university in Japan participated in the experimental project. The study conducted in Phase 

3 was attempted in order to explore the following main objectives. 

Research Question 1: How does structured feedback affect the development of knowledge of collocations? 

Research Question 2: How does structured feedback suggested by the CALL system influence completion of online lessons? 

Research Question 3: How do learning strategies suggested by the CALL system influence completion of online lessons? 

Research Question 4: How do learners apply structured feedback and learning strategies to their collocation learning? 

 

The project was carried out for the five weeks during the regular semester scheduled at the university. As instruments of data collection, the study 

administered a learning journal, two vocabulary quizzes (pre- and post-test) and a survey on learning preference besides the delivery of the system. 

Records of usage from the databases were also analysed. 

  

Phase 4  

Purpose 
Phase 4 was carried out in order to undertake a review of the CALL system based on the study in Phase 3. It intended to determine which features 

would be necessary to be modified and what additional content would need to be included in order to help learners improve their performance and 

gains of knowledge overall in the future. 

Method  
In order to review the CALL system, the results discovered in Phase 3 were chiefly taken into consideration. The present study mainly featured 

consideration of the amount of exercises in the lessons, screen layout and additional learning resources. There were no research questions posed in 

this phase as it was for revision and modification of the system. 
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3.4 Phase 1 – Two preliminary surveys on vocabulary learning 

Phase 1 was the point of departure in the present study in order to clarify 

language learners’ previous experience with vocabulary acquisition and their needs, and 

their knowledge of academic vocabulary listed in the AWL. Two survey studies were 

carried out in order to determine necessary features and content for developing the 

CALL system which was attempted in the second phase in the study. The remainder of 

this section further describes the in-depth investigations of the two survey studies. In 

relation to data collection, ethical clearance was granted and the two survey studies 

were conducted in accordance with the approved protocol. 

3.4.1 Method 

Research questions 

Survey 1 (see Appendix D) and Survey 2 (see Appendix E) have aimed to 

answer the research questions listed below. Survey 1 focused mainly on learners’ 

experience in vocabulary learning and the use of learning strategies. Survey 2 focused 

on the relationship between learners’ vocabulary knowledge and the level of difficulty 

with words in the AWL based on the word frequency determined from the word 

frequency list. 

Survey 1 

 How have learners learnt vocabulary outside of class? 

 How have learners used online vocabulary learning materials? 

 Which areas of vocabulary knowledge do learners want to improve most? 

 Which learning strategies have learners regularly used? 

Survey 2 

 How is the level of difficulty with all sublists in the AWL related to the 

frequencies of words occurring in the word frequency list? 

 How is the level of difficulty with words listed in the AWL related to the depth 

of learners’ vocabulary knowledge? 

Participants and procedures 

In the two preliminary surveys, participants were international learners (n=182 in 

Survey 1 and n=54 in Survey 2) who were enrolled in ESL courses called as ‘Language 

and Communication for Arts and Social Sciences’ at the School of Languages and 

Linguistics at Griffith University, Australia in 2010. They were in the first year of their 
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bachelor’s degree at the university. Survey 1 and Survey 2 were designed to take 

approximately 15 minutes and 25 minutes to fill in, respectively. Survey 1 was 

anonymously and voluntarily administered during the class time in order to achieve a 

sufficient sample size. It included no questions linking individual personal identification 

to protect their privacy in the study. Likewise, Survey 2 was voluntarily administered 

through the online survey tool outside of the class and the prize was drawn to the 

participants which aimed to achieve a large enough sample size to measure. In Survey 2, 

the participants were given an opportunity to decide whether they would like to provide 

their email address for a prize at the end of the survey. The content of Survey 2 included 

no questions linking individual personal identification to protect their privacy. 

Data collection 

The two surveys were designed by the researcher to investigate learners’ needs 

and previous experience of self-study vocabulary learning and their fundamental 

knowledge of academic words. Survey 1 on English vocabulary learning consisted of 

two parts and applied “Yes” or “No” and multiple choice questions, three- and five-

level Likert scales and open-ended questions. The first part included several questions 

asking about learners’ previous experience in using offline and online activities and 

their perception of their language proficiency. The second part was made up of four 

questions asking about their preferences for activity types which are generally used in 

vocabulary learning exercises in commercially available books or online, areas of 

vocabulary they would like to improve most, and the frequency of strategy use for 

vocabulary learning. To measure the frequency of strategy use, a three-level Likert scale 

designed by Takač (2008) was utilised. In brief, Survey 1 was administered to 

determine which parts of vocabulary knowledge would be most necessary to improve 

and which types of strategies could be more effective for learners at the tertiary level. 

The study in Survey 1 was expected to provide a constructive idea which could help the 

researchers design online activities embedded in the CALL system.  

 Correspondingly, Survey 2 was designed to determine which words were 

particularly necessary for learners to improve most at the university level. The study in 

Survey 2 particularly focused on a measurement of academic words listed in the AWL. 

The survey included a total 570 words due to time constraint and to find the initial 

knowledge of academic words among learners. Additionally, it included a total of nine 

pseudo words which are pronounceable but non-words in English language. The nine 

pseudo words were used to verify whether the learners could recognise them accurately 

as non-words as well as real words. It utilised a modified version of the Vocabulary 
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Knowledge Scale (VKS) (Segler et al., 2002). There were four statements included in 

the survey to measure the depth of learners’ knowledge of academic words listed in the 

AWL. 

 Statement 1 (S1): “I have never seen this word.” 

 Statement 2 (S2): “I have seen this word before but I don't know the meaning.” 

 Statement 3 (S3): “I know the meaning but I don’t know how to use it in a 

sentence.” 

 Statement 4 (S4): “I know the meaning and I can use it in a sentence.” 

 

In order to determine the correlation between the difficulty of all sublists in the 

AWL and word frequency, the study employed the Word Frequencies in Written and 

Spoken English (WFWSE) compiled by Leech, Rayson, and Wilson (2001) as one tool 

of analysis. The WFWSE was compiled based on the British National Corpus (BNC). 

The BNC is composed of “a 100,000,000 word electric databank sampled from the 

whole range of present-day English spoken and written” (Leech et al., 2001). In the 

WFWSE, the frequency data derived from the BNC are categorised in accordance with 

the grammatical information used in the BNC. The frequency data range is from a 

minimum of 10 occurrences of per million words to the maximum number of 

occurrences in the BNC. On the whole, the study in Survey 2 aimed to determine which 

sublists in the AWL and which words in selected sublists were expected to be essential 

for the learners to enrich their ability in the use of academic words. The study in both 

Surveys 1 and 2 was only concerned with aggregate results, not with individual results 

gathered by these surveys. All results collected through these surveys were analysed as 

descriptive statistics, and they are presented in the following section. 

 

3.4.2 Results 

Results gathered through the two surveys are presented using cumulative 

percentages of the participants’ responses to all questions included in them. All results 

in Survey 1 were described in terms of learners’ experience in vocabulary learning 

including online activities, their perception of areas of vocabulary they had difficulty 

with and the use of learning strategies. All results in Survey 2 were presented to 

illustrate learners’ knowledge of academic words listed in the AWL and the relationship 

of the level of difficulty with words with the frequency of words.  
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Survey 1 

Learners’ previous experience in vocabulary learning.  Two questions asked 

about learners’ experience in learning vocabulary outside of the class. One question 

asked the learners whether they have ever attempted to independently study vocabulary 

outside of class which referred to question a) in Part 1 in the survey on learning 

experience (see Appendix D). Another question asked them whether they have ever 

used online activities for learning vocabulary which refereed to question c) in it. As 

shown in Table 4, the results indicated that 20.9% have never done independent 

vocabulary learning while about 80.0% have had experience of independent learning. 

Further, the results indicated that only 36.0% have ever used online activities while 

64.0% have never used them for vocabulary learning in their own time.  

 

Table 4 

Learners’ Previous Experience in Vocabulary Learning Outside of the Class 

 Yes No No responses 

Independent learning 78.6% 20.9% 0.5% 

    

The use of online activities 36.0% 64.0%   

Note. N = 182 participants 

 

Further, the survey included open questions a) and c) which are mentioned above. 

The open questions asked the learners to describe what kinds of activities and/or 

strategies for independent learning (see Table 5) and online activities that they have 

used for their previous vocabulary learning (see Table 6). Among the 78.6% who 

answered “Yes” as shown in Table 4, overall, a majority indicated they were most likely 

to use reading materials such as articles, journals, books and newspapers compared to 

other learning activities. Likewise, they were apt to use more commercially available 

learning materials, such as textbooks and vocabulary books, and multimedia materials 

like movies, TV dramas or radio. In addition to these resources, they utilised some 

different learning techniques, for example, writing or saying words repeatedly, making 

sentences with new words, using a word list, remembering words with their meanings, 

using dictionaries and communicating with other people. As shown in Table 6, among 

the 36.0% mentioned above, they used mostly online dictionaries or translators (62.2%) 

followed by online materials, for instance, quizzes or word games (24.4%) and websites, 
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such as Google search, YouTube, learning community and Facebook (13.3%). These 

findings are considered to be one of the key considerations in this phase of the study. 

  

Table 5 

Overview of Types of Activities/strategies that the Learners Have Used 

 Reading (e.g., articles, journals, books, newspapers, magazines) 

 The use of learning materials (e.g., CDs, textbooks, vocabulary books) 

 The use of online materials (e.g., online news, e-books, online dictionary, vocabulary games) 

 The use of multimedia (movies, TV dramas, music, radio) 

 Writing words repeatedly 

 Making sentences with new words 

 Saying words repeatedly 

 The use of a word list 

 Remembering words with meaning 

 The use of dictionaries (e.g., read description of words to remember) 

 Communicating with other people to learn how they use words and correct the use of language 

 Talking to friends in the target language 

Note. These responses were summarised based on overall responses answered by the learners (78.6%) 

who answered “Yes” for the question a). 

 

Table 6 

Details of Online Activities that the Learners Have Used 

One activities that the learners have ever used Response rate 

The use of online dictionaries/translators  
(e.g., bilingual or mono-lingual dictionaries on Google, Yahoo) 

62.2% 

The use of online learning materials  
(exercises / quizzes, word games, audios) 

24.4% 

The use of websites  
(e.g., YouTube, Google search, learning community, Facebook) 

13.3% 

Note. These responses were summarised based on overall responses answered by the learners (36.0%) 

who answered “Yes” for the question c).  
 

Learners’ preferences and needs.  The second part of the survey consisted of 

four different questions asking about learners’ preferences of exercises types, areas of 

vocabulary which they want to improve most and the frequency of the use of strategies. 

The first question was included to investigate which types of exercises they felt 

comfortable with to learn vocabulary and the results were expected to help design 
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online activities. The results showed that learners were most likely to prefer multiple-

choice exercises (64.3%) followed by fill-in-the-blank with multiple choice (47.3%), 

vocabulary matching exercises (45.1%), spelling exercises with word scrambles 

(37.9%), hangman games (37.9%) and fill-in-the-blank with typing of words (33.0%). 

The results of the second question indicated that learners would most like to enrich the 

number of words, in particular, academic words they fully understood (82.4%) followed 

by understanding of meanings (80.2%) and the use of collocations (74.2%) as shown in 

Table 7 below. Overall, the results of this question indicated high percentages for the 

improvement of knowledge of complex and multiple words and their use. These results 

are one of the significant considerations in the study.  

 

Table 7 

Areas of Vocabulary that the Participant Would Like to Improve 

Areas of vocabulary Yes No Not sure 
No 

responses 

To increase the number of words that I fully 
understand 

82.4% 6.6% 8.8% 2.2% 

To improve the number of academic words I 
fully understand 

82.4% 5.5% 9.3% 2.7% 

To improve my understanding of word meanings 80.2% 6.6% 11.0% 2.2% 

To improve my understanding of use of 
collocation 

74.2% 6.6% 16.5% 2.7% 

To improve my understanding of use of 
prepositional phrases 

71.4% 8.8% 17.0% 2.7% 

To improve my understanding of linking words 
and phrases 

70.3% 7.1% 19.2% 3.3% 

To improve my understanding of use of phrasal 
verbs 

64.8% 7.1% 24.7% 3.3% 

To improve my knowledge of different forms of 
words 

68.1% 8.8% 19.8% 3.3% 

To improve my spelling of words 59.9% 12.6% 23.1% 4.4% 

  

 

The third question aimed to investigate how regularly learners used learning 

strategies listed in it. The survey results were analysed according to three groups, 

“Always”, “Sometimes” and “Never”. As a whole, compared with the listed strategies 

in the question, the results show higher percentage only for regular use of electronic 

dictionaries (44.0%) than response rates for use from time to time (40.1%) or no use 
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(12.6%). Conversely, the results reveal that many learners have occasionally used some 

strategies, such as looking up antonyms (75.3%) or synonyms (69.8%), using a word list 

(72.0%), remembering words in groups (62.6%) and connecting with antonyms (61.5%) 

or synonyms (55.0%) more than other listed strategies. In order to find more details 

about the use of strategies, the whole results of the question were analysed based on the 

results about their perception of their English proficiency levels in the first part in the 

survey. This analysis based on proficiency levels is expected to provide a brief idea of 

how learners have used learning strategies differently based on their proficiency.  

The survey results show that many learners considered their English level was 

more at the intermediate level (74.0%) followed by the advanced level (11.0%) and the 

beginner level (11.0%). With regards to this self-assessment, their responses are 

possible to be based on their scores of English language proficiency test that they could 

have previously taken. In general, educational institutions in Australia commonly 

request learners coming from overseas to prove at least minimum language proficiency 

level based on English language proficiency tests to satisfy entry requirements for 

studying, Among the language tests, they have commonly taken the International 

English Language Testing System (IELTS) designed by British Council in order to 

study at an university. A range of scores of IELTS is between Band 0 and Band 9. The 

university where this survey study conducted also requires overall scores over 6.0 which 

is the minimum score specified in academic requirements of under graduate programs. 

Learners with a score of Band 6.0 are considered competent user of English language 

and between an intermediate level and an advanced level in general. Therefore, it can be 

understandable the largest percentage of the learners responded their language levels as 

the intermediate level, followed by advanced and beginner levels (see Table 8). 

 

Table 8 

Learners’ Perceptions of Their Own Proficiency Levels 

Proficiency levels Response rate 

Advanced level 11.0% 

Intermediate level 74.0% 

Beginner level 11.0% 

No answer 4.0% 
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Based on the learners’ responses about the language levels, the overall responses 

for the third question were separated in the three groups of the learners with advanced, 

intermediate or beginner levels and the overall responses were analysed for each level. 

Table 9 illustrates the response rates to each strategy among learners with three different 

proficiency levels.  

 

Table 9 

The Frequency of Learning Strategy Use Based on Learners’ Proficiency Levels 

Activities/strategies Advanced Intermediate Beginner 

Use example sentences of words 57% 33% 20% 

Connect new words with synonyms 52% 34% 15% 

Look up synonyms 48% 22% 20% 

Guess meaning of words from the context 48% 41% 50% 

Remember words by seeing repeatedly 38% 36% 40% 

Listen to pronunciation of words 38% 35% 35% 

Use images of meaning of words 33% 25% 25% 

Look up antonyms 29% 12% 15% 

Repeat (say) words repeatedly 24% 38% 25% 

Use an electronic dictionary 24% 52% 30% 

Use a paper dictionary 24% 19% 5% 

Connect new words with antonyms 19% 15% 5% 

Write repeatedly 19% 32% 10% 

Remember words in groups 19% 13% 10% 

Review words using a list of words or glossary 14% 9% 5% 

 

Among learners who indicated their English proficiency was at the advanced 

level, major strategies they used are the use of example sentences of target words 

(57.0%) followed by connecting target words with synonyms (52.0%), looking up 

synonyms (48.0%), guessing meaning from the context (48.0%) and so on. Among 

others who indicated their English competence was at the intermediate level, about half 

of them (52.0%) used electronic dictionaries and 41.0% of them used the strategy of 

guessing meaning from the context. Among others who indicated their English 

competence was at the beginner level, just half of them used the strategy of guessing 

meaning from the context and just 40% used the strategy of remembering words by 

seeing them repeatedly. According to these results, tendency of the use of the strategies 

can be seen among the three groups of the learners as shown in Table 9. The greater 
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percentages of the advanced learners were found to utilise the strategies which are often 

identified as compensation strategies. The majority of the intermediate learners were 

likely to utilise the dictionary use strategy and many beginner learners tended to use 

memory strategies. Findings from this analysis might be able to suggest understanding 

and applying strategies, for instance, compensation one, would be beneficial for the 

learners to consolidate their knowledge of vocabulary and increase their language level 

on the whole. Lastly, the survey used in Survey 1 included an open question asked 

learners to provide comments about vocabulary learning in their own time. Overall, the 

learners indicated activities or strategies that they thought to be effective for them. 

Although the response rate was low, it can be seen that reading materials were most 

likely to be used by the learners as shown in Table 10. This finding can be correlated 

with the results presented in Table 5 indicating overview of activities or strategy types 

that the learners have used to learn vocabulary in their own time. The results showed 

quite low percentages of response but it is another significant consideration in the study. 

  

Table 10 

Summary of the Learners’ Other Comments about Vocabulary Learning 

Activities/strategies Response rate 

Reading 30.3% 

Using audio or visual materials 9.1% 

Use phrases or sentences 9.1% 

Communicate with other people 9.1% 

Use vocabulary games 6.1% 

Use pictures or images 6.1% 

Use a study group 6.1% 

Writing essays 3.0% 

Use vocabulary learning websites 3.0% 

Use a word list 3.0% 

Remember by sounds 3.0% 

Remember by seeing 3.0% 

Remember by making groups 3.0% 

Need more activities in the class 3.0% 

Do not study at all 3.0% 
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Survey 2 

Survey 2 aimed to investigate the learners’ knowledge of words listed in the 

AWL. Firstly, all words listed in all sublists in the AWL were sorted based on 

frequencies identified in the WFWSE. This identification of frequency of words was 

utilised in order to draw the relationship of the level of difficulty with sublists in the 

AWL with the range of frequency of words in them. Secondly, all results retrieved 

through Survey 2 were analysed to draw the relationship of learner’s knowledge with 

the level of difficulty of all sublists in the AWL and the frequency of words occurring in 

the word frequency list. 

The level of difficulty with sublists in AWL and the frequency of words 

occurrence.  Frequencies of all words listed in all sublists were determined based on the 

WFWSE in the study. The range of frequencies was grouped into every ten frequencies 

of occurrences. The study attempted to analyse the ratio of words included in each 

group of frequencies in order to explore which sublists included the greater number of 

high frequency words or low frequency words. Table 11 details percentages of words 

listed in each sublist according to the range of the frequencies of words.  

 Sublist 1 is highly likely to include higher frequency words which are over 100 

occurrences and even over 300 occurrences. Sublist 2 also includes higher frequency 

words which are over 100 occurrences but up to 300 occurrences. In comparison, words 

listed in Sublists 3, 4 and 5 are less than 200 occurrences and these sublists are most 

likely to include words with less than 70 or 60 occurrences. In particular, Sublist 5 is 

considered to include more words with less than 50 occurrences. Conversely, Sublist 6 

includes many words with less than 30 occurrences compared to others with over 60 

occurrences. Likewise, Sublist 7 includes many words with less than 20 occurrences. 

Furthermore, Sublist 8 consists of words with less than 20 occurrences compared to 

Sublist 7 and the range of frequency of word occurrences is in a narrower range. 

Moreover, the range of frequency of word occurrences in Sublist 9 is obviously much 

narrower and this sublist includes many words with low frequency of occurrence. In 

particular, only Sublist 10 includes as few as 30 words which are considered to have a 

noticeably lower frequency of occurrence. There is a small percentage of words which 

are not listed in the word frequency list as shown under “N/A” in Table 11. However, 

the findings in terms of the relationship of the level of difficulty with sublists with the 

frequency of word occurrence can be another valuable part of the study.  
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Table 11 

Percentages of Words in All Sublists in the AWL According to the Frequencies in the 

WFWSE 

Freq 
Sublist 

1 
Sublist 

2 
Sublist 

3 
Sublist 

4 
Sublist 

5 
Sublist 

6 
Sublist 

7 
Sublist 

8 
Sublist 

9 
Sublist 

10 

10~20 3.3% 5.0% 1.7% 8.3% 16.7% 28.3% 28.3% 31.7% 41.7% 50.0% 

21~30 1.7% 6.7% 5.0% 13.3% 16.7% 23.3% 16.7% 15.0% 18.3% 16.7% 

31~40 6.7% 10.0% 16.7% 8.3% 13.3% 8.3% 16.7% 13.3% 6.7%   

41~50 5.0% 3.3% 13.3% 11.7% 18.3% 8.3% 6.7% 13.3% 3.3% 10.0% 

51~60 3.3% 8.3% 15.0% 13.3% 5.0% 6.7% 5.0% 3.3% 1.7%   

61~70 6.7% 6.7% 6.7% 15.0% 5.0%   1.7% 1.7% 1.7% 3.3% 

71~80 1.7% 6.7% 5.0% 3.3% 1.7% 5.0% 8.3% 1.7%     

81~90   5.0% 3.3% 8.3% 1.7% 1.7% 1.7% 1.7%     

91~100 5.0% 3.3% 5.0% 3.3% 3.3%   1.7%       

101~200 40.0% 33.3% 15.0% 8.3% 8.3% 1.7% 1.7%   1.7%   

201~300 18.3% 3.3%                 

301~400 3.3%     1.7%             

400~ 1.7%                   

NA 3.3% 8.3% 13.3% 5.0% 10.0% 16.7% 11.7% 18.3% 25.0% 20.0% 

Note. “Freq” means frequency of words. Frequencies between 10 and 400 are grouped in every 10 

occurrences of frequency. “NA” means frequency of words is not identified in the WFWSE.  
 

The depth of learners’ knowledge and the level of difficulty with words listed in 

the AWL.  To measure the depth of learners’ knowledge of academic words, Survey 2 

employed the four levels of the Likert scale as previously mentioned. All results 

gathered by the participants in the survey were analysed as a descriptive statistic in the 

study. Figure 2 illustrates the likelihood of the average number of learners’ responses to 

words listed in each Sublist in accordance with each statement assigned in the survey. In 

relation to learners’ responses with statement 1, as sublist numbers become larger to 

Sublist 10, the number of words that learners have never seen is gradually increasing. 

Similarly, concerning their responses to statement 2, there is a steady increment in the 

number of words that they have seen before but they do not know the meaning. 

Compared to these trends, regarding their responses to statement 3, there is only a 

moderate increase in the number of words that they do not know how to use in a 

sentence as sublist numbers become larger to Sublist 10. Lastly, with reference to their 

responses to statement 4, the results shows that there is a significant decrease in the 

number of words that they can use in a sentence as sublist numbers are reaching to 
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Sublist 10. Although the overall response rate is low, the results illustrated in Figure 2 

are expected to provide insights into the relationship of the depth of learners’ 

knowledge of academic words based on the VKS applied in the survey. The findings 

described in this section are another key consideration in the study. 

 

 

Note. S1 refers to statement 1 “I have never seen this word.”. S2 refers to statement 2 “I have seen this 

word before but I don't know the meaning.”. S3 refers to statement 3 “I know the meaning but I don't 

know how to use it in a sentence.”. S4 refers to statement 4 “I know the meaning and I can use it in a 

sentence.” 

Figure 2. Tendency describes average number of overall responses to the words listed 

in each Sublist with each statement.  

 

3.4.3 Discussion 

Survey 1 

Survey 1 was administered to investigate learners’ previous experience in 

vocabulary learning outside of the class, the use of offline and online activities and 

strategies and their perceptions of independent vocabulary learning. The survey results 

helped the researcher determine an overview of learners’ preferences and needs which 

assist the design of online vocabulary learning materials in the study. As the survey 

results are presented in two categories in Section 3.4.2, they are accordingly discussed 

here in terms of learners’ previous experience and their preference and needs in 

vocabulary acquisition. 

Learners’ previous experience in vocabulary learning.  According to the survey 

results, there were 20.9% of learners who have no experience of learning vocabulary 
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outside of the class. This result may correspond to the fact that there is a little or no 

instruction of vocabulary learning in the class at the university where the study was 

conducted. Moreover, it can be associated with the results presented in Table 10 in 

Section 3.4.2. There are learners’ comments on vocabulary learning indicating the needs 

for more activities in class and no study time at all outside of the class. Although the 

results show small percentages for them, these responses can explain why 20.9% of 

them have never studied vocabulary independently and there is therefore a demand for 

the provision of activities for learning vocabulary outside of class. Further, just 36.0% 

of them have used online activities while 78.6% have learnt vocabulary independently 

on their own. This fact was not an expected finding in the study. According to the 

results shown in Table 6, the majority of the 36.0% indicated the use of online 

dictionaries and/or translators although a number of various online activities are 

apparently available on the Internet. Besides, the most of activities used were found to 

be conventional styles using readings, dictionaries, watching movies, and so on rather 

than online activities when the 78.6% learnt independently vocabulary outside of the 

class. Further, as there was a little of no instruction of learning vocabulary, it is possible 

to suggest that the majority of the learners might have known which online activities 

could use for improving particular aspects of vocabulary that they needed most. These 

considerations can support the finding that the 64.0% expressed no experience of using 

online activities for vocabulary acquisition.  

Among the 78.6%, most indicated they used mostly reading materials followed 

by commercially available learning materials, online materials and multimedia. In 

particular, they have mainly used online news, e-books or dictionaries. According to the 

results presented in Table 10, similar to the results previously discussed, according to 

the learners’ comments on vocabulary learning, reading materials (30.3%) seemed to be 

considered to be the most frequently used aids to learn vocabulary. It can surely be said 

that they are most likely to use reading recourses even on the Internet as they read 

articles, journals, books and so on. Further, concerning the results about online activities 

they have used, they indicated that they mostly used online dictionaries or translators 

compared to other online resources. These facts imply that generally learners might be 

unable to find appropriate online learning materials for vocabulary learning other than 

online dictionaries. In terms of their previous experience in using learning strategies, it 

can be seen that they have commonly used simple strategies, such as writing or saying 

words repeatedly, making a word list or reading a dictionary to remember rather than 

other strategies which would help them improve their vocabulary knowledge. From this 
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finding, it can be inferred that language learners have little knowledge of the use of a 

variety of learning strategies for vocabulary learning outside of the class. 

Learners’ preferences and needs.  The survey results show that many learners 

feel comfortable with learning using multiple-choice exercises compared to other types 

of exercises which would ask them to produce language. In fact, multiple-choice 

exercises have been widely used in the majority of language learning textbooks, and this 

finding is not that surprising. With regard to the results about learners’ needs, there are 

over 80.0% of responses for an improvement in fully understanding words, academic 

words and meanings. This implies that learners might not have had a deeper knowledge 

of words to enable them to manipulate words that they have learnt and appropriately 

produce language. The survey results also show over 70.0% of responses for the 

development of the use of collocations, prepositional phrases, linking words and phrases. 

This indicates that learners might lack sufficient ability and knowledge of the use of 

complex and multiple words which can influence fluency and cohesion in language 

production. In brief, the survey results reveal their strong need for vocabulary activities 

which can help them learn collocations including phrases to fully develop their 

understanding of target words. 

As part of the study on learners’ preferences, the survey results reveal how 

frequently the learners have used learning activities or strategies for learning vocabulary 

on their own. Overall, the learners seem to use electronic dictionaries more frequently 

than other listed strategies. Therefore, they are unlikely to use other strategies regularly 

but might use them when they feel it necessary. The aggregate results of responses to 

“Always” were analysed according to their proficiency levels to provide a brief idea 

about which strategies were more habitually used by the learners depending on their 

language skills. Among learners at the advanced level, it is possible to say that they are 

more likely to utilise compensation strategies, for instance, using example sentences and 

synonyms to enrich their production knowledge. In contrast, among learners at the 

intermediate or beginner levels, it can be said that they are more likely to use 

dictionaries, guessing, and writing or seeing words repeatedly to remember words. 

Differences in the types of strategy use among the three groups can be seen. However, 

since there are only small percentages of responses to the regular use of other listed 

strategies, the number of strategies which they regularly use can be considered to be a 

quite limited regardless of their proficiency levels.  
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Survey 2 

The analysis of frequency of words in the AWL using the WFWSE showed a 

positive correlation between the level of difficulty with sublists and word frequency. 

Likewise, the results gathered through the survey show an overall correlation between 

learners’ knowledge of academic words and the level of difficulty with sublists in the 

AWL. Based on the analysis of word frequency, the results reveal that Sublist 1 

includes the greatest percentages of the number of words with higher frequency words, 

especially those over 100 occurrences. Similarly, the majority of words listed in Sublist 

2 were found to be between 100 and 200 occurrences. These findings imply that 

learners might have been familiar with most words listed in both lists through their 

previous learning. Compared to these sublists, more of the words with higher frequency 

but less than 100 occurrences were included in Sublists 3, 4 and 5. The results indicate 

that more words listed in these three sublists belong to the frequency groups between 31 

and 70 occurrences. Furthermore, most words listed in Sublist 6 to Sublist 9 appear to 

be categorised into the word frequency group of less than 20 occurrences. In particular, 

Sublist 9 included the greatest percentage of words with lower frequency of occurrences 

among those sublists. Likewise, words in Sublist 10 can be the most difficult to learn 

and appear with the least number of occurrences. These findings confirm that Sublist 10 

is the most difficult level and Sublist 1 is the easiest level for language learners. 

Additionally, the survey results gathered by learners illustrate interesting 

findings about the relationship of the depth of learners’ knowledge with the level of 

difficulty of sublists in the AWL. In the survey, the learners indicated that they were 

most familiar with the use of about half of the words included in Sublist 1. The results 

show a large decrease in the average number of responses to words which they knew 

how to use in sentences as sublist numbers sequentially increase to Sublist 10. On the 

other hand, there are increases in the number of words which learners have never seen 

as numbers of the sublists reach Sublist 10. In the same manner, the number of words 

which they have seen but did not know the meanings of gradually increased from 

Sublist 1 to Sublist 10. Based on these findings, it is possible to say that learners are 

most likely to have limited knowledge about words included in higher numbered 

sublists while they might have deep knowledge about others listed in lower numbered 

sublists. 
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3.4.4 Limitations of the study 

While there were interesting observations that could be made from the data, the 

studies in both Survey 1 and Survey 2 were not without limitations. The study in Survey 

1 could not show clearly enough ideas about how the learners actually used learning 

activities including online ones that they had used for learning particular aspects of 

vocabulary in their own time. The survey used in the study can be amended to include 

questions asking learners about further details on which activities they use, how they 

use to learn different aspects of vocabulary outside of class. Additionally, it may 

necessary to include questions asking about what learners consider features of online 

activities available on the Internet in future study. In the current study, the survey 

results revealed many learners have never used online activities. For this reasons, find 

these information might help the researcher gain a clearer idea of how online activity 

particularly could be designed to suit target learners in future. 

With regard to the limitations of Survey 2 in the study, at the time when the 

study was conducted, there was no vocabulary learning instruction and relevant 

information to provide an overview of the learners’ factual knowledge of vocabulary. 

Also, it was difficult to determine which particular vocabulary items were essential for 

learners at the university level. Thus, all 570 words listed in the AWL were measured in 

order to determine their depth of knowledge in the survey at once because of time 

constraints in the study. Although the survey data have shown interesting findings, 

including all 570 words might have been one of the limitations in the study as this might 

have put a great burden on the learners. Thus, it might be appropriate to measure those 

words in the AWL at a different sequential time which might support the increase in the 

understanding of learners’ academic knowledge. 

 

3.4.5 Implications 

Research findings in the two studies in Survey 1 and Survey 2 can suggest 

potential implications for the design of online activities in CALL systems based on the 

results about learners’ experience, preference and needs as well as their vocabulary 

knowledge. Through the study in Survey 1, firstly, learners are less likely to utilise 

online vocabulary activities and, even if they do, types of online activities are limited 

mainly to the use of online dictionaries. Secondly, there is a demand for vocabulary 

learning instruction among the learners. Likewise, the majority of the learners expressed 

a great demand for an increase in a degree of knowledge of academic words and 

contextual words, such as collocations including phrases as well as understanding of 
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word meanings. Lastly, learners are unlikely to regularly use and types of strategies 

used are apt to be limited and this tendency can be found among the learners with lower 

level of language proficiency on the whole. As discussed in the literature on vocabulary 

acquisition, many researchers (e.g., Baumann & Graves, 2010; Coxhead, 2000; Nation, 

2001b) agree that having a sufficient level of academic vocabulary knowledge is crucial 

to perform well in any academic work at university level. To support their vocabulary 

learning outside of class, for instance, it is useful to know how learners acquire 

vocabulary and which types of activities they use to go about it in their everyday life. 

These findings can assist teachers or CALL practitioners to design online learning 

contents embedded in CALL systems. 

Correspondingly, the findings in Survey 2 demonstrate a strong correlation 

between the level of difficulty with sublists in the AWL and the learners’ depth of 

knowledge based on the analysis of word frequencies. Noticeably, learners are most 

prone to having a limited knowledge of words listed in higher numbered sublists, 

particularly between Sublist 6 and Sublist 10. Moreover, they are considered to lack 

knowledge of the use of words with lower frequency listed in the AWL on the whole. In 

general, learning words with low frequency can be neglected or given fewer 

opportunities than those with high frequency in vocabulary acquisition. Learners are 

less apt to meet words with lower frequency through independent learning in their own 

time. Consequently, any opportunities to meet those words can be very useful for them 

after acquiring a sufficient number of words with high frequency. Therefore, the design 

of online activities including both high and low frequency words might help learners in 

enriching productive knowledge of vocabulary better as well as improving receptive 

knowledge. 

  

3.4.6 Summary 

To summarise, many learners’ previous experience in vocabulary learning can be 

limited as learning activities that they have used are mostly reading, using textbooks or 

vocabulary books or watching movies or TV dramas. Although many have learnt 

vocabulary independently outside of the class, they are unlikely to use online activities 

other than online dictionaries or translators. In terms of their needs, most feel they need 

to improve their productive knowledge of vocabulary, such as collocations and phrases 

as well as acquiring a full understanding of the meanings of words, particularly 

academic words. Understanding vocabulary does not involve only acquiring high 

frequency words but also low frequency words including technical words. Based on the 
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literature, academic words are considered to be technical words that require 

supplementary activities. Being competent in academic word use can be crucial for 

learners to maximise their fundamental knowledge. Most agree that vocabulary learning 

more frequently occurs outside of the class than in the class. Thus, to support 

vocabulary learning outside of the class, it is considered beneficial to develop online 

learning systems for the specific purposes, such as learning collocations of academic 

words. Additionally, in general, language learners are prone to apply a limited number 

of strategies to their learning. To assist them in expanding their knowledge of strategy 

use, the study treats the inclusion of learning strategies in the online learning system 

developed in the study. 

 

3.5 Phase 2 – The design and development of the CALL system 

This phase of the study was to design and develop the CALL system based on 

the two survey studies on vocabulary learning in Phase 1 discussed in Section 3.2. In the 

system proposed in the study, profiling of learners’ activities is a core function which 

helps the system generates tailor contents in accordance with the analysis of the 

individuals’ answer response patterns based on the data mining method. PHP and 

MySQL were utilised by the researcher to develop the CALL system in this study. PHP 

applications are commonly built in conjunction with the MySQL relational database. 

Likewise, it is the most commonly used language for the development of dynamic pages 

which enables a system to interact with a database, such as MySQL. The system 

embeds dynamic webpages and databases which assist in providing the tailored contents 

and hints as feedback. All contents and data gathered by learners are stored in the 

MySQL relational database. In terms of the security in the system, an unidentified 

username and password created by the researcher are allocated to learners and the class 

teacher to log in to the system. Thus, all data stored in the system are kept secure not to 

be released to the third person. The development of the CALL system involves different 

steps, such as the design of the database, the development of a word list, the design of 

contents for learning, considerations of principles of provision of content, scoring and 

the GUI. The steps in the development of the system mentioned here are described in 

the following subsections. 
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3.5.1 A description of the system 

There are two main components in the CALL system developed by the 

researcher in the study. The two components of the system concurrently updated data 

stored in the database. One component dynamically interacts with the user interface 

designed for learners and it manipulates data retrieved from the learners to control their 

activities through the system. Another component dynamically communicates with the 

user interface designed for a teacher and the researcher and it allows them to manipulate 

data related to the learners’ activities and the lesson contents stored in the system. The 

component for the learners manipulates contents of a total of five lessons stored in 

database in the system which are associated with each Sublist number. It also controls 

provision of each learning strategy to the learners at the end of each lesson and allows 

them to check their own current results in the process of learning. Another component 

for the researcher interacts with particular links which allow the teacher, for instance, to 

browse learners’ logs in detail, check learners’ progress of each lesson, view current 

vocabulary items and questions used in each lesson and add new students and new 

questions including new words.  

In terms of interactions between the system and the database, all tables in the 

database are linked to each other and update dynamically data gathered by the learners 

for analysing the data for provision of contents. The database is composed of several 

tables which contain entries of learners, a list of vocabulary items with information 

about word forms and tense, a list of collocations associated with the items and contents 

of all exercises, logs of learners’ response patterns, scores and current activity and 

detailed records of learners’ results of each lesson. Records of learners’ activity are 

utilised for analyses of selection of the next question based on the data mining method 

in accordance with their progress in each lesson. Overall results of learners include total 

numbers of times learners use hints, and correct answers and incorrect answers for each 

exercise in the lessons. In relation to records of learners’ response patterns, to save 

space, the total number of response patterns will be stored as an integer, because it is 

straight forward to carry out binary conversion on integers. In order to calculate the total 

number, the system utilises two different formulas for correct and incorrect answers. If a 

learner has a total of 15 response patterns, it corresponds to the response pattern, 1 1 1 1 

in binary form. The formula for correct answers is Patterns = 2 × previous pattern + 1. 

The one for incorrect answers is Patterns = 2 × previous. The system presents learners’ 

previous response patterns in binary form using 0 and 1 along with the next question on 
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a specific vocabulary item. The system used 1 for correct answers and 0 for incorrect 

answers (see Figure 3).  

 

 

Figure 3. A sample screenshot of the presentation of scores and response patterns. 

 

3.5.2 The design of online lesson content 

The online learning lessons were designed based on the findings from Survey 1 

on learners’ preferences and needs conducted in Phase 1 as presented in Section 3.2. As 

previously discussed, learners are most likely to feel comfortable with multiple-choice 

exercises. Thus, basically, the online activities include five different exercises with 

multiple choices, such as three simple multiple-choice exercises, fill-in-the-blank with 

multiple selections and matching sentences with multiple choices. Further, as the 

majority of learners feel they need to improve their understanding of academic words 

most, the online activities are designed to learn particular academic words as keywords 

selected from the AWL. Likewise, the online activities were designed to aim to help 

learners in learning collocations as they are highly likely to lack such knowledge. There 

is a need for the development of their fundamental knowledge of collocations so 

multiple-choice type exercises are utilised to support learners’ receptive knowledge of 

particular collocations. Also, there was a perceived need for instruction of vocabulary 

learning via mobile phones as well as computers. Therefore, the ability to use mobile 

phones for such exercises was considered for the online learning activities.  

Overall, the online activities included exercises to learn noun, verb and adverb 

collocations of the keyword items, to understand their use in a sentence and the 

connection of two clauses in a sentence. The three exercises to learn noun, verb and 

adverb collocations were designed to help learners develop the fundamental knowledge 

of which words are used with keyword items as collocations. The fill-in-the-blank 

exercises to match the keyword item with a specific sentence were designed to help 
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them consolidate their understanding of meanings and use of the keyword item with 

collocations in sentences. The exercise for matching two clauses in a sentence was 

designed to help them enrich their understanding of collocations which they learn 

through the other activities mentioned above. All questions in the exercises were 

provided with two different types of hints which were associated with each keyword 

and its collocations. According to the context where the study was conducted, the online 

activities made up of a total of five lessons which were completed over five weeks 

during the teaching weeks in the semester at the university. More details about the 

vocabulary items including collocations and hints are presented in the following 

sections. 

 

3.5.3 The compilation of the word list and collocations 

In order to compile the word list, the results gathered through Survey 2 

conducted in Phase 1 were utilised to identify which sublists and words in selected 

sublists are necessary to be improved among learners. As discussed in Section 3.4.3, 

learners are most likely to have limited knowledge of words listed in larger sublist 

numbers, thus a total of five sublists, such as Sublists 6, 7, 8, 9 and 10 were chosen in 

the study. Furthermore, based on the findings in Survey 2, a total of 20 words with 

lower frequency of occurrences in each selected sublist were identified to be included in 

the word list. Overall, learners learn a total of 100 items in the word list through the 

online learning system developed in the study. The study intended to provide the 

learners with online learning activities for learning collocations of academic words. It 

utilised the Oxford Collocations Dictionary for Students of English to identify 

collocations of those 100 items in the word list. Moreover, frequencies of the 

collocations of each item in the list were determined based on the WFWSE as described 

in Section 3.4.1. Subsequently, collocations with a higher frequency of occurrence 

among all collocations of each item were selected to be included in the online learning 

activities. Apart from the 100 items, another 20 words were chosen from the five 

sublists (6, 7, 8, 9 and 10) to be used as distracters in the questions. The 20 distracters 

include five words each from the subsets of noun, verb, adverb and adjective. 

Distracters were used to avoid repeating appearances of only target words in all 

questions. In the system, Lesson 1 includes questions asking about collocations of 

specific words selected from Sublist 6. Similarly, Lessons 2, 3, 4 and 5 include 

questions asking about specific one chosen from Sublists 7, 8, 9 and 10, respectively. 



86 

 

All vocabulary items including their collocations were associated with content of the 

feedback, as is detailed in the following section. 

  

3.5.4 The design of feedback 

In the study, pre-feedback was used as a hint to support learners’ learning of 

collocations in the online activities. Contents in hints were designed by the researcher 

with reference to the word list and collocations which were selected in the study. The 

contents of the hints included descriptions of the meaning of each item and explanations 

of the use of collocations to help learners understand the meaning and identify 

appropriate collocations in all questions. For the three exercises to learn noun, verb and 

adverb collocations, the system presented two different hints as a set covering the 

meaning of the item and explanations of which type of noun, verb and adverb is used 

with the item as collocations. For the exercises of matching a word with a given 

sentence, it presented two different hints as a set constituting a couple of words which 

are used with the item as collocations and a couple of synonyms of the item. For the last 

exercise for matching two clauses, it presented one hint covering the use of collocations 

in the context of sentences. The set of hints provided to learners matched the related 

question in the system.  

 

3.5.5 The design of the list of learning strategies 

The study took into consideration the provision of learning strategies as 

additional supportive resources to hints. The system was designed to provide learners 

with follow-up learning strategies including a couple of examples of strategy usage. 

Such information of strategies was designed to help them understand different ways of 

using particular strategies for learning vocabulary in their own time. In the study, it has 

been considered to provide one type of strategy when a learner completed one lesson. 

As the timeframe of the experimental phase was considered to be the total of five weeks 

in order to fit in the course curriculum, the total of five lessons were designed to be 

provided for each week. For these considerations, the researcher attempted to determine 

the total of five strategies based on findings found in Survey 1 conducted in Phase 1. As 

implicated in findings of the survey study, many learners are unlikely to regularly use 

any strategies to learn vocabulary in their own time in general. Also, learners with better 

language proficiency levels were considered to utilise compensation strategies that 

require more language production skill than receptive ability compared to learners with 
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limited language proficiency levels. Thus, it was considered to be effective to introduce 

mixed strategies which could help learners improve their production skill as well as 

receptive knowledge.  

The selected strategies were: looking up synonyms and antonyms, using example 

sentences of the target word, writing new words repeatedly to remember, guessing the 

meaning from the context and using a list of words or glossary to review. These 

strategies except the use of the word list appeared to be more often utilised by learners 

through the findings of the survey. Learning vocabulary can be associated with learners’ 

understanding of use of strategies. For instance, if learners are able to often use a variety 

of strategies, they can often have better understanding of words they learnt compared to 

other learners who often utilised memorisation of only meanings or repetition of 

spelling practice in general. Further, it can be important to have better understanding of 

usage of strategies in order to strengthen their learning of not only simple words but 

also contextual words, such as collocations which are the main focus in the study.  

In the CALL system, one of the five selected strategies was randomly chosen 

and provided when they complete each lesson. However, some learners could not 

probably reach to the end of a lesson because of possible factors, for instance, their 

motivation. For this case, the system also presents a link of the page which contains the 

list of the five strategies including explanations of usage under the list of the lessons to 

let learners to check the strategies for the use during their learning (see Figure 4).  

 

 

Figure 4. A sample screen shot presents a link to the page which contains the list of the 

five strategies. 
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3.5.6 The scoring principles 

In order to calculate scores for each question in each activity, the system was 

designed based on Stockwell’s concepts of scoring and applies the following strategy 

(Stockwell, 2007, 2008). At the first attempt at the current level, an initial score of 6 

was given for correct answers and an initial score of 3 was given for incorrect answers 

to each item in the exercise. After the second attempt, the score for each item was 

increased by 1 point for correct answers and decreased by 1 point for incorrect answers. 

In each exercise, a score of 8 for each item was defined as the competence level where 

learners are considered to have achieved the comprehension knowledge asked through 

the exercise. In each exercise, each item was recycled until learners reached a score of 8. 

Once learners reached a score of 8 on all items, they were allowed to proceed to the next 

exercise in the lesson. In order to reinforce learners’ understanding of each item in all 

exercises, the study considered the number of times they were recycled as recycling can 

be significant in acquiring new words according to the literature. Particularly, the 

recycling of words was expected to ensure that learners could fully understand unknown 

or unfamiliar words by encountering them a number of times. 

In regard to initial scoring, a score of 3 and a score of 6 were considered to be 

appropriate scores to be assigned to the first time attempt for the following reasons. 

These numbers were considered to be reasonable numbers ensuring learners answered 

correctly more than two times in a row even if they got a correct answer the first time. 

Also, they were expected to ensure that they answered a further five times in a row 

correctly when they got an incorrect answer the first time. In relation to scoring for 

incorrect answers, if learners received a score of 3 on the first attempt, they had to 

answer correctly at least 5 times until the score of each item reached 8 points. If they 

were given a score of 2 instead, since the number of attempts became greater than 5 

times in a row, learners required more effort to get correct answers to complete all of 

the activities in each lesson, although it was noted that this could result in 

discouragement for them to move on to further exercises until they completed each 

lesson satisfactorily and felt too tired to work on all lessons. Similarly, although learners 

gained a score of 6 on the first attempt, they had to answer correctly two times more in a 

row to reach a score of 8. It was presumed that more than two attempts on known words 

could reduce learners’ motivation or interest to progress to further exercises. While the 

system ensures recycling of words to help reinforcement of word knowledge in each 

exercise, the study considered initial scores which can affect sustainability of learning 
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through the system. The principle of scoring is significantly associated with the method 

of provision of contents in the lessons. 

 

3.5.7 The provision of contents of questions 

In the matter of provision of questions, the current study applied the association 

rules strategy as a data mining method. The association rules strategy enabled the 

system to select each question in accordance with learners’ response patterns. It also 

helped the system discover relations between records among the data sets in the 

database. In particular, the system analysed relations within records of response patterns 

of previous exercises. Firstly, all items were provided to learners in a random order to 

assign scores depending on learners’ responses in the current exercise in the current 

lesson. After assigning initial scores for all items, the specific item for the next question 

was chosen according to which items learners answer correctly or incorrectly in 

previous exercises. To achieve such a selection method, once it started gathering records 

of learners’ answers, the system started taking consideration of association rules among 

the records of their response patterns. Based on association rules, it started calculating 

the percentage of confidence using the formula, confidence of a particular question = 

the total number of correct answers/ the total number of answers. The confidence 

percentage indicated how much learners were likely to answer the next question 

correctly after answering the initial question correctly. Based on the calculation of 

confidence percentage, the system looked for a question with the highest confidence 

that learners were most likely to answer correctly to be provided as the next question in 

each exercise. For instance, if a learner answered one question incorrectly, the system 

looked for relations in the record sets of that specific question with other questions 

answered correctly. Then, it identified the next question in a particular relation with the 

highest confidence among the record sets. Relations with lower confidence mean that 

they were unlikely to answer a question correctly after answering the previous specific 

question correctly or incorrectly. Each question was associated with a vocabulary item 

in the list. Vocabulary items of the questions with the higher confidence were more 

frequently recycled than other words with lower confidence if learners kept answering 

correctly. The purpose of the use of the association rules strategy is to attempt to tailor 

contents in questions based on an individual learner’s response patterns. Also, it was 

expected to ensure an individual learner was given questions in an order which would 

assist them in performing better over time. 
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3.5.8 The design of the GUI 

The system was made available through a website 

(http://www.ict.griffith.edu.au/~s2166164/index.php) which learners could access freely 

from any computer, tablet or mobile device. On the top page, there was a total of six 

links on the top of the right side, namely, Home, About us, Vocabulary, Teacher, Links 

and Log out. In the website, there were descriptions of the term collocations and a list of 

five exercises included in the online activities (see Figure 5).  

 

 

Figure 5. A sample screenshot of the homepage. 

 

In the link Vocabulary, firstly, the system required learners to log in using a 

unique username and password assigned by the researcher in the study. Every time they 

logged in to the page, the system presented the current question of Lesson 1 to the 

learners (see Figure 6). In the page of Vocabulary, there were links to the five lessons 

and learners were allowed to select any lesson to work on for the particular week. When 

they accessed the link to each lesson, the system presented the current question of the 

selected lesson. With regard to the representation of questions, the system showed the 

lesson number which learners were currently working on and a brief explanation of the 

type of question and two hint buttons at the bottom of the answer box.  
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Note. A question from Lesson 1 is shown when learners log in the system. 

Figure 6. A sample screenshot of a question. 

 

From the second attempt, the system also showed the current scores of a 

vocabulary item and response patterns below the question including the vocabulary item 

as it is described in Section 3.5.1. Such information was presented to the learners to let 

them know what their achievements when they were answering questions in the lessons. 

In the question, when a learner clicked one of the hint buttons, it displayed the 

content of the hint in a small, new window (see Figure 7). Once the learner submitted 

the answer, the system indicated the correct answer in green and gave the updated score 

and answer response pattern for the question (see Figure 8). At the bottom of the page, 

there was a button to continue to the next question to proceed further through the 

exercises. At the end of the particular exercise, the system displayed a message 

indicating its completion and showed the summary of the exercise including the total 

number of correct and incorrect answers and the use of two hints (see Figure 9). The 

provision of this information during the lesson was included to let learners know their 

progress in the current lesson. If they did not know how much progress they made in the 

lesson, it was expected that they could lose their concentration or motivation to continue 

learning in the lesson. Thus, such information provided during lessons was designed to 

keep their motivation to complete each lesson. Moreover, at the completion of the 

lesson, the system provided learners with one selected strategy including a few 

examples of its use and overall results of the lesson (see Figure 10). In the system, all 

lessons were designed using the same graphic features and information described above. 

As the lessons were designed to be delivered through mobile phones as well as 

computers, the contents included only essential information and were made as simple as 

possible. 
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Note. “(1)” indicates the number of clicking of the hint buttons when they answer a question. The small 

window appeared when learners clicked the button of a hint and it showed the hint of the question. 

 

Figure 7. A sample screenshot of hints. 

  

 

 

Note. The system showed a correct answer highlighted in green colour. 

 

Figure 8. A sample screenshot of the response from the system after answering the 

question. 
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Figure 9. A sample screenshot of the end of the exercise. 

 

 

Figure 10. A sample screenshot of the end of the lesson presented to learners. 

 

3.5.9 The design of additional features for teachers 

Lastly, it was considered to be important to include in the design of necessary 

features which would be useful for teachers. The researcher sought the major features 

which could enable the teacher to access the contents through the webpages without 

accessing the database itself. The system presents a log-in page for the researcher or a 
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teacher and once they log in, it presents the page where they can add new students and 

they can access to links listed on the left side of the page (see Figure 11). The researcher 

attempted to design the GUI of the link “Teacher” which could control the following 

fundamental functions:  

 Browse the list of learners who are currently accessing to the system,  

 Edit current learners’ details, such as Username and password,  

 View current learners’ achievement in the lessons, 

 Add new learners with their details 

 View vocabulary items including distracters which are currently stored in the 

database and a link for editing the detail of each item 

  View all questions including hints included in each lesson and a link for editing 

 Add new vocabulary items and questions for each lesson  

 

In the CALL context, teachers can play an important role monitoring learners’ 

activities and controlling the learning materials. The current study intended to design 

the functions listed above in order to potentially make the CALL system user-friendly 

towards teachers regardless of their familiarity with databases. 

  

 

 

Figure 11. A sample screenshot of the page of the link “Teacher” when the researcher 

log in. 

 

3.5.10 Summary 

In the study, Phase 2 was concerned with the different steps of the development 

of the CALL system based on the survey studies in the first phase. The different steps 

covered the design of database, content of online activities, the word list including 

collocations, a list of strategies, the considerations of the provision of contents and the 
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principles for scoring. The database was designed to interact dynamically with the user 

end pages and data gathered by learners. The content of online activities was designed 

to help learners learn the selected academic words and collocations. The word list 

consisted of words with lower frequency selected from the total of five sublists in the 

AWL. Collocations of these words were identified based on the Oxford Collocations 

Dictionary for students of English. Also, frequencies of words or phrases as collocations 

were determined in reference to the WFWSE and the higher frequency items were 

chosen to be included in the content of questions. Regarding the selection of strategies, 

a total of five strategies were included to support learners to gain initial knowledge of 

collocations including the meaning of target words and then to improve understanding 

of usage of collocations in context. The principle of scoring was applied based on the 

idea developed by Stockwell (2007, 2008) which ensured appropriate times of recycling 

of target words. In the matter of the provision of contents, the study applied the 

association rules strategy to help the system select the next question based on learners’ 

answer response patterns and scoring. Although the system was developed by taking 

these considerations based on the studies in Phase 1, the study intended to design 

contents embedded in the system to be able to suit learners at the university level. 
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Chapter 4 – Implementation phases of the CALL system 

4.1 Phase 3 – The delivery of the system 

In Phase 3, the CALL system developed in Phase 2 was constructed considering 

the structured feedback from learners’ achievement in the lessons to facilitate an 

improvement of knowledge of academic words including collocations. The purpose of 

this stage was to explore how the provision of strategies on an ongoing basis influenced 

engagement in the online lessons in the CALL system as well as learning vocabulary 

outside the class. The context in which the system is delivered is further described in the 

following sections. The main research questions addressed, participants, procedures and 

data collection are described in the sub-section ‘Method’. All results gathered through 

data collection instruments are presented in the sub-section ‘Results’ and are discussed 

in the sub-section ‘Discussion’ according to the research questions. In terms of data 

collection from the instruments, ethical clearance was granted and the empirical study 

was conducted in accordance with approved protocol. 

 

4.1.1 Method 

Research questions 

The four main research questions, as listed below, were addressed. The study 

intended to determine the relationship between learners’ perceptions of the use of 

structured feedback and their achievement in the lessons and the development of their 

knowledge of collocations. Also, it attempted to explore the relationship between 

learners’ perceptions of the use of learning strategies and their experience in vocabulary 

learning. These key points were investigated in Research Questions 1, 2, 3 and 4. Sub-

questions of the four research questions are detailed and discussed in Section 4.1.2, 

‘Results’ below.  

1. How does structured feedback affect the development of knowledge of 

collocations? 

2. How does structured feedback suggested by the CALL system influence 

completion of online lessons? 

3. How do learning strategies suggested by the CALL system influence 

completion of online lessons? 

4. How do learners apply structured feedback and learning strategies to their 

collocation learning? 
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Participants and procedures 

Participants were English language learners (n=22) who enrolled in the “English: 

Advanced” subject in the School of Law at Waseda University in Japan in 2012. They 

were expected to be at the advanced level of English language competence. In order to 

match the needs analysis carried out in Phase 1, it was initially intended that learners at 

Griffith University be used as the subjects for Phase 3, but logistical problems in 

gaining access to learners where they could be monitored and examined in a systematic 

manner meant that alternatives had to be sought. The learners at Waseda University 

were selected based on the grounds that the learners already were of a relatively high 

level of proficiency, as could be determined by their decision to undertake the advanced 

English elective subject. Despite them being in an EFL context rather than the ESL 

context of the learners in Phase 1, they would still have similar requirements regarding 

their academic English skills, particularly with regard to vocabulary and collocations.  

The online lessons focusing on learning of collocations through the CALL 

system were delivered to the learners according to the schedule of the semester at the 

university. The total duration of the learning was five weeks and the learners were asked 

to work on one lesson per week. As described in Phase 2, questions in the online lessons 

were provided in two different ways. The learners were randomly allocated into two 

different sub-groups within experimental groups. The two sub-groups were called 

Group 1 (n=11) and Group 2 (n=11) in the study. Group 1 received the questions which 

were randomly selected by the system. Group 2 received questions which were tailored 

according to the analysis of the learners’ response patterns in the system. During class 

time, the learners were asked to undertake two vocabulary quizzes (pre- and post-tests) 

about their knowledge of collocations prior to the commencement of Week 1 and at the 

end of Week 5. During the learning period, they were asked to access the learning 

website “Vocab Tutor” which provided the online lessons. While they worked on the 

lessons, learners were also required to fill in questionnaires appearing in the learning 

journal after completing one lesson each week. The learning journal was designed in 

both paper-based and online-based learning journal formats. The paper-based learning 

journal was individually provided to one group of learners by the class teacher at the 

beginning of the first week. It was kept by the learners until the last week of the 

learning period when the class teacher collected them. The online-based learning journal 

was distributed to another group of learners by the researcher through the survey 

software called “LimeSurvey” every week. At the end of Week 5, a survey of learning 

preferences was administered to learners in both groups by the class teacher, along with 
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a quiz about knowledge of collocations. There was no data gathered in this stage which 

contained participants’ personal information in order to keep their privacy secure from 

third parties. Only aggregated results were used for the purpose of analyses in the study. 

The data collection instruments were further detailed in the following sub-sections. In 

addition to the two experimental groups, a control group (n=17) was also used as 

baseline data to determine whether there was any increase in vocabulary or collocation 

learning over the five-week period. This group undertook no special activities at all. The 

class selected was called “English: Intensive Theme”, and was chosen on the grounds 

that the students were of a similar level as those in the advanced subject, and it was also 

an elective subject. The same pre- and post-tests that the experimental groups took were 

also administered.   

Data collection 

All data were collected through the learners’ learning activities recorded in the 

CALL system, including the learning journal (see Appendix F), two vocabulary quizzes 

(pre- and post-tests) (see Appendixes G and H) and the survey on learning preference 

(see Appendix I) designed by the researcher in the study. As described in Chapter 3, the 

CALL system was designed to deliver the online lessons for learning collocations which 

covered particularly noun, verb and adverb collocations of the vocabulary items selected 

from the AWL. Two vocabulary quizzes made up of three parts of questions essentially 

asking about knowledge of such collocations were administered. Different types of 

simple multiple-choice questions were used in the vocabulary quizzes. Both quizzes 

were made up of the total of 24 vocabulary items including four pseudo words which 

are pronounceable but non-words in the English language. The four pseudo words were 

included to verify whether learners were able to recognise accurately such words as 

non-words in the language. The total of 24 items included in both quizzes was randomly 

chosen from the five sublists covered in the lessons in the system. In addition, the 

learning journal covered questionnaires which corresponded to the learners’ activities 

through the online lessons in the system. It consisted of three parts asking about the use 

of hints, the usage of learning strategies, and the learners’ perceptions of the learning of 

collocations. The first two parts included two different level Likert scales measuring the 

learners’ perceptions of the usefulness of each strategy and frequency of the strategies 

used during the five weeks of the learning. The next part included a four-point Likert 

scale identifying their perceptions about how the hints provided by the system helped 

them with the online lessons. The last part covered multiple-choice questions 

investigating further details about whether the hints were helpful or not in learning 
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collocations, which strategies were used to support their own learning, and how the 

learners learnt vocabulary or collocations other than with the online activities and the 

use of supportive resources. Additionally, the survey on learning preferences was 

designed to investigate supplementary information regarding the learners’ previous 

experience of the learning of collocations as well as their perceptions and experience of 

the use of technological devices for their learning. The questions in the survey were 

based on “Yes” or “No” questions, a scale of frequency of use and open questions. 

Overall questions in the learning journal and the survey were made as simple as 

possible to gain appropriate responses and to minimize learners’ burden in filling them 

in. All data gathered by all tools mentioned above were also analysed as descriptive 

statistics and are presented in the following section. 

 

4.1.2 Results 

All data were gathered through the aforementioned data collection instruments. 

They included records in the database in the CALL system, the learning journal, two 

collocation quizzes (pre- and post-tests) and the survey of learning preferences. Results 

found through descriptive statistical analyses are presented according to the four 

research questions. For Research Question 1, the study treated the cumulative amount of 

data in the database retrieved through the learners’ activities in the CALL system during 

the five weeks of learning. Also, results found through the two vocabulary quizzes were 

used to respond to this research question. For Research Questions 2, 3 and 4, the study 

examined the aggregated amount of responses gathered through the learning journal 

which the learners contributed weekly during the five weeks of learning. Additionally, 

trends of individual learners’ responses in the learning journal were analysed in order to 

determine how individuals’ perceptions differed each week responding to those three 

research questions. The results are presented according to the research questions below. 

 

Research Question 1 

How does structured feedback affect the development of knowledge of collocations? 

For Research Question 1, records in the database in the CALL system and results 

of the two collocation quizzes (pre- and post-tests) were analysed in relation to the 

amount of structured feedback with (a) the difficulty level of the lessons, (b) the 

achievement in the lessons and (c) the development of collocation knowledge. 

Structured feedback was used to formulate hints in the system so the word “hints” was 
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used in the sections on “Results” and “Discussion”. Identifying these relationships was 

aimed at determining how hints affected the development of collocation knowledge on 

the whole. For data analyses, a t-test, an ANOVA test and descriptive statistical 

analyses were used and an alpha level of .05 was used for all statistical analysis. All 

results are presented in accordance with the three different relationships as described 

above. 

 

(a) The number of the use of the structured feedback and the difficulty level of the 

lessons  

Data consisting of the overall number of hints used by the learners were analysed 

to discover whether a significant relationship existed between the use of the hints and 

the difficulty level of the lessons. Results provided an idea about the relationship among 

the two factors existing among all learners and between the two sub-groups of the 

experimental group. There were two main types of hints provided with questions in the 

CALL system. The results are presented according to analyses of data in terms of an 

overall number of the use of both types of hints and of each type of hint. The two main 

types of hints are called Hint 1 and Hint 2 with the results. As described previously, 

Hint 1 covered explanations of collocations and Hint 2 covered descriptive meanings 

and synonyms. First of all, among the learners, a two-way analysis of variance implied 

that there was statistically significant differences in the overall use of hints, F = 4.87, p 

< .001. There were varying numbers of hints used among them. Some learners used a 

great deal of both hints through each lesson while others used a small number or did not 

use them at all. This result appeared to reflect results of the learners’ overall 

achievements in all exercises included in the five lessons and the two tests of 

vocabulary knowledge. Further, the results revealed that the differences in the overall 

number of the hints used by all learners showed considerably significant differences 

among the five lessons, F = 10.08, p < .001. Further, the overall number of the hints 

used were analysed using paired t-tests in order to identify how they were significantly 

different each other. Results found through paired t-tests illustrated that there were 

statistically significant differences between the number of the hints used in Lesson 1 

and the number of the hints used in the other four lessons as shown in Table 12. 

Moreover, values of standard deviations imply that there were wide differences in the 

hints used among the learners. Yet, a descriptive analysis also revealed that the overall 

number of hints used in Lesson 1 was quite large numbers compared with the overall 

number for the other four lessons as shown in Table 13.  
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Table 12 

Comparisons of P-values of paired two sample t-tests 

 
Lesson 1 Lesson 2 Lesson 3 Lesson 4 Lesson 5 

Lesson 1   0.00022
a
 0.00018

a
 0.00076

a
 0.0014

a
 

Lesson 2    
0.049 0.17 0.26 

Lesson 3     
0.10 0.15 

Lesson 4      
0.35 

Lesson 5       
Note. The overall numbers of hints used in each lesson were compared using paired two sample t-tests. 
a
For instance, p-values for comparisons between Lesson 1 and other four lessons are listed in the row 

“Lesson 1”. p < .05. 

 

 

Table 13 

Overall Results of the Number of Hints Used in the Five Lessons 

 Lesson 1 Lesson 2 Lesson 3 Lesson 4 Lesson 5 

Sum 198 67 24 39 44 

Mean 9 3.05 1.09 1.77 2 

SD 9.85 5.22 3.37 4.71 6.54 

Note. Values of “Sum” indicate the overall number of all hints used by all learners in each lesson.  
 

 

In addition, the results provided ideas about how the use of Hint 1 and Hint 2 

varied throughout all lessons among the learners. A one-way analysis of variance 

showed that there was statistically significant differences in the overall number of the 

use of the type Hint 1 among the five lessons, F(4, 105) = 7.87, p < .001. Moreover, 

paired t-tests for each pair of the lessons indicated that essentially the total number of 

Hint 1 used in Lesson 1 was significantly different from the other lessons as shown in 

Table 14. Similarly, its overall number used in Lesson 2 showed a significant difference 

compared to Lessons 3, 4 and 5. Further, there were large differences in the overall 

number used in Lesson 5 compared to Lessons 1 and 2, and marginal differences 

compared with Lessons 3 and 4 where the p-values were slightly below .05. No 

statistically significant difference was found between Lesson 3 and Lesson 4 on the 

whole.  
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Table 14 

Comparisons of P-values for Paired Two Sample t-tests for the Use of Hint 1 

 
Lesson 1 Lesson 2 Lesson 3 Lesson 4 Lesson 5 

Lesson 1 
 

3.03E-05
a
 0.00016

a
 0.00015

a
 0.00017

a
 

Lesson 2 
  

0.017 0.027 0.012 

Lesson 3 
   

0.085 0.041 

Lesson 4 
    

0.044 

Lesson 5 
     

Note. The overall numbers of Hint 1 used in each lesson were compared using paired two sample t-tests. 
a
For instance, p-values for comparisons between Lesson 1 and other four lessons are listed in the row 

“Lesson 1”. p < .05. 

 

In the same way, in relation to the use of Hint 2, a one-way analysis of variance 

revealed that there were statistically significant differences in the overall number of the 

use of the hints used among the five lessons, F(4, 105) = 3.0, p = .02. Further, paired t-

tests for each pair of the lessons revealed that the overall number of such hints used in 

Lesson 1 differed greatly compared with the other lessons as shown in Table 15. On the 

contrary, the tests showed that no statistically considerable differences were found 

among other four lessons, which differed slightly from the results for Hint 1 as 

previously described. 

 

Table 15 

Comparisons of P-values for Paired Two Sample t-tests for the Use of Hint 2  

 
Lesson 1 Lesson 2 Lesson 3 Lesson 4 Lesson 5 

Lesson 1   0.0013
a
 0.0029

a
 0.0095

a
 0.039

a
 

Lesson 2   
 

0.22 0.39 0.43 

Lesson 3   
  

0.13 0.13 

Lesson 4   
   

0.21 

Lesson 5           

Note. The overall number of Hint 2 used in each lesson are compared each other. 
a
For instance, p-values 

for comparisons between Lesson 1 and other four lessons are listed in the row “Lesson 1”. p < .05. 
 

 

Table 16 describes the aggregated numbers of both Hint 1 and Hint 2 used in 

each lesson, means and SDs. Overall, the average numbers of the use of Hint 2 were 

found to be greater compared to the use of Hint 1 among the learners. Noticeably, these 

results suggest that the learners were most likely to depend on Hint 2 which provided 

descriptive meanings and synonyms of the vocabulary items. On the other hand, they 
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were unlikely to refer to Hint 1 which provided explanation about collocations of the 

keywords in questions for the most part. 

 

Table 16 

Summary of the Number of Both Hint 1 and Hint 2 Used in Each Lesson 

 
Lesson 1 Lesson 2 Lesson 3 Lesson 4 Lesson 5 

Hint 1      

Sum 81 32 6 11 3 

Mean 3.68 1.45 0.27 0.5 0.14 

SD 4.31 2.97 0.88 1.34 0.64 

Hint 2      

Sum 117 35 18 28 41 

Mean 5.32 1.59 0.82 1.27 1.86 

SD 7.01 3.49 2.54 3.45 6.26 

 

 

Moreover, the results provided views about how the use of Hint 1 and Hint 2 

differed among the two groups in the experimental procedure. A two-way analysis of 

variance revealed that there was a significant difference in the use of both types of hints 

among the two groups, F = 6.52, p = .01. Also, there were great significances for the 

overall number of the use of both types of hints among the five lessons in each group, F 

= 5.79, p < .001. As shown in Table 17, the overall number of both types of hints used 

among the learners in Group 1 was significantly greater throughout the five lessons 

compared to the overall number of the hints used among the others in Group 2. In 

Group 1, the overall numbers of both types of hints used in Lesson 1 were appeared to 

be significantly greater than the other four lessons. Also, according means, there were 

no great differences in the overall number of the hints used between Lesson 2 and 

Lesson 5. This can be seen between Lesson 3 and Lesson 4 although the least number of 

the hints used in Lesson 3. On the other hand, in Group 2, there was no use of both 

types of hints in Lessons 3 and 5 and quite a small number of both types of hints used in 

Lesson 4 as opposed to the number of the hints used in Lessons 1 and 2. These results 

imply that significant relationships existed between the use of the hints and the 

difficulty level of the lessons. Likewise, they are considered to reflect the results of the 

achievement of the five lessons among the learners and between Group 1 and Group 2 

which are presented in the following sections. 
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Table 17 

Overall Results of Both Hints Used for Each Lesson and Means among the Two Groups 

 
Lesson 1 Lesson 2 Lesson 3 Lesson 4 Lesson 5 

Group 1 
     

Sum 122 48 24 32 44 

Mean 11.09 4.36 2.18 2.91 4 

      
Group 2 

     Sum 76 19 0 7 0 

Mean 6.91 1.73 0 0.64 0 

 

 

(b) The amount of use of the feedback and the achievement in the lessons 

As the second sub-question in Research Question 1, the results indicated a 

relationship between the achievements of the lessons with the number of hints used 

among the learners as well as between the two groups. Firstly, a one-way analysis of 

variance revealed that there was no significant difference in means of the overall 

number of exercises completed in each lesson among all learners, F(4, 105) = 0.61, p = 

n.s. As shown in Table 18, the exercises in Lesson 1 were most completed by the 

learners out of the five lessons. As the contents of the lesson became difficult, the 

overall amount of completed exercises became less than those in Lesson 1. This 

tendency can be related to the results of the overall number of hints used among the 

learners as previously described. Particularly, the overall number of hints used became 

much less in Lessons 3, 4 and 5 as presented in sub research question (a). 

 

Table 18 

Overall Results about Achievement for Each Lesson among the Learners 

 
Lesson 1 Lesson 2 Lesson 3 Lesson 4 Lesson 5 

Total 38 35 28 29 21 

Mean 1.73 1.59 1.27 1.32 0.95 

SD 2.14 1.97 1.64 1.67 1.56 

 

Furthermore, there were no significant differences in the number of exercises 

completed among the five lessons in each group, F = 0.68, p = n.s. For the comparison 

between Group 1 and Group 2, the results showed that the number of exercises 

completed during the five weeks of learning was statistically significant differences 
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among the two groups, F = 15.67, p < .001. There was no significant interaction 

between Group 1 and Group 2 and the difficulty level of the lessons, F = 0.48, p = n.s. 

Moreover, paired t-tests for each lesson among the two groups confirmed that there 

were statistically significant differences for Lesson 3 (t (10) = 2.41, p = .018), 4 (t (10) 

= 2.23, p = .025) and 5 (t (10) = 2.93, p = .007) between Group 1 and Group 2. Table 19 

lists the cumulative number of completed exercises, means and SDs for each lesson in 

each group. The values of Mean for Group 1 are greater than the others for Group 2 for 

the five lessons. This can suggest that the most of learners in Group 1 consistently 

completed almost equal numbers of exercises in the five lessons, which was found to be 

a greater achievement for Group 2. In particular, the values of Mean for Group 1 were 

appeared almost double number of the values for Group 1 as shown in Table 19. The 

results showed statistically significant differences for both learners’ hints used and the 

overall number of completed exercises among the two groups. Thus, the results showed 

big differences in completion in Lessons 3, 4 and 5 among the two groups. 

 

Table 19 

Overall Results of Achievement for Each Lesson among the Two Groups 

 
Lesson 1 Lesson 2 Lesson 3 Lesson 4 Lesson 5 

Group 1 
     Sum 22 23 23 23 20 

Mean 2 2.09 2.09 2.09 1.82 

SD 2.41 2.12 1.76 1.76 1.83 

Group 2 
     Sum 16 12 5 6 1 

Mean 1.45 1.09 0.45 0.55 0.09 

SD 1.92 1.76 1.04 1.21 0.30 

 

. 

Achievements in the three types of exercises in the five lessons.  Additionally, 

the analysed data suggested how the overall amount of completion of the three different 

types of exercises is related to the amount of use of the hints. The three different 

exercises included questions about noun, verb and adverb collocations of vocabulary 

items. All analyses concerned the cumulative number of three types of exercises 

completed throughout the five lessons by the learners. A one way analysis of variance 

revealed that there was no significant difference in the overall number of the three types 

of exercises completed in the five lessons among the learners on the whole, F(2, 12) = 
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2.68, p = n.s. There was also no significant difference in achievements of the three types 

of exercises for Group 1 (F(2, 12) = .24, p = n.s.) and Group 2 (F(2, 12) = 1.58, p = n.s.). 

Further, with regard to the comparison of the numbers among the two groups, 

predominantly the achievement of three types of exercises in Group 1 was much greater 

than the others in Group 2, F = 66.3, p < .001. Likewise, paired t-tests for the three 

types of exercises revealed that the achievement in the three types of exercises for 

Group 1 noticeably differed from those in Group 2 based on the results for noun 

collocations (t(4) = 2.87, p = .02), verb collocations (t(4) = 4.88, p = .004) and adverb 

collocations (t(4) = 4.74, p = .005). As can also be seen in Table 20, greater means and 

the total amount of the completion confirmed that Group 1 achieved much greater than 

Group 2 throughout the five lessons.   

 

Table 20 

Overall Results about Completion of Exercises for Each Type of Exercise 

  Noun Verb Adverb 

  Group 1 Group 2 Group 1 Group 2 Group 1 Group 2 

Sum 32 16 30 9 30 8 

Mean 6.4 3.2 6 1.8 6 1.6 

SD 0.55 2.17 1.22 1.10 1.22 1.14 

 

In the same way, the analysed data illustrated how the overall number of the two 

types of hints differed over the three exercises. Among the learners, the overall number 

of Hint 1 used (F(2, 25) = .67, p = n.s.) and Hint 2 (F(2, 25) = 1.04, p = n.s.) was not 

statistically significant among the three types of exercises throughout the five lessons. 

Further, both types of hints showed a significant correlation for questions about noun 

collocations compared with the others about verb and adverb collocations (see Table 21).  

 

Table 21 

Overall Results of the Number of the Three Hint Types Used among the Learners 

Hint 1        Hint 2    

  Noun Verb Adverb    Noun Verb Adverb 

Sum 95 17 21  Sum 184 32 22 

Mean 5.59 2.83 4.2  Mean 10.82 5.33 4.4 

SD 5.79 2.48 4.97  SD 12.8 5.85 3.58 
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These results can also confirm that the hints providing a descriptive meaning of 

vocabulary items were used more than the hints explaining collocations for the most 

part. Also, the overall number of Hint 2 used was considerably greater than Hint 1 for 

completing the three types of exercises about the three different groups of collocations. 

These results also confirmed that hints related to meaning of vocabulary items were 

much more likely to be used than hints about collocations in general. 

In addition, in terms of the comparison among the two groups, Group 1 appeared 

to use both hint types to a large extent for completing the three types of exercises on the 

whole. As can be seen in Table 22, in particular, the number of the Hint 1 type used in 

the exercise about verb collocations was fewer compared with the other two exercises in 

Group 1. This result can be one of the significant considerations in discovering further 

relationships about the number of hints used with the learners’ growing improvement in 

knowledge of collocations. 

  

Table 22 

Overall Results of the Number of the Three Hint Types Used in Group 1 and Group 2 

 

On the other hand, for Group 2, small numbers of both Hint 1 and Hint 2 usage 

were found for the exercises about verb collocations and almost none for the adverb 

collocations exercise as opposed to the amount for the noun collocations exercise. These 

findings can be another important consideration about learners’ development of 

knowledge of collocations. 

In brief, throughout the five lessons, the achievement for Lesson 1 was the 

greatest while that for Lesson 5 was the least among the learners. Similarly, the use of 

hints in Lesson 1 was the greatest while that in Lesson 5 was the least among them. 

Further, Group 1 showed greater achievements of completion than Group 2. Likewise, 

notably Group 1 used a much larger number of both types of hints for completing each 

Group 1     Group 2    

 
Noun Verb Adverb   Noun Verb Adverb 

Hint 1 
   

 Hint 1    

Sum 62 14 21  Sum 33 3 0 

Mean 6.89 4.67 5.25  Mean 4.13 1 0 

SD 7.52 2.08 5.06  SD 2.7 1 N/A 

Hint 2 
   

 Hint 2    

Sum 124 27 21  Sum 60 5 1 

Mean 13.78 9 5.25  Mean 7.5 1.67 1 

SD 16.32 6.56 3.50  SD 6.78 1.53 N/A 
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lesson. Moreover, in detail, Group 1 completed a greater number of exercises about the 

three types of collocations and used quite a large number of hints as opposed to Group 2 

for the most part. 

   

(c) The number of the use of the feedback and the development of knowledge of 

collocations 

For the third sub-question in Research Question 1, the results suggested how the 

learners’ development of knowledge of collocations improved depending on the amount 

of use of the hints. First, there was a significant increase in scores for the post-test (M = 

16.13, SD = 4.59) compared with the pre-test (M = 10.94, SD = 2.29) among the 

learners, t(21) = -4.08, p < .001. Moreover, a t-test assuming unequal variances showed 

a significant difference in overall scores among the two tests for Group 1 (t(8) = -3.69, p 

= .003). Likewise, a t-test assuming equal variances also indicated a significant 

difference in overall scores among the two tests for Group 2, (t(16) = -2.77, p = .007). 

For the comparison of overall scores among the two groups, there was no statistical 

significance for the pre-test between Group 1 and Group 2, t(16) = .92, p = .18. On the 

other hand, in the post-test, Group 1 gained greater scores over Group 2 which showed a 

statistical significance, t(14) = 2.42, p < .05. Means and SDs of both tests for each group 

are described in Table 23. 

 

Table 23 

Statistic Results of the Pre- and Post- tests 

 
Group 1 Group 2   Group 1 Group 2 

 Pre-test     Post-test   

Mean 11.44 10.44  Mean 18.86 14.0 

SD 2.40 2.19  SD 4.88 3.16 

 

In addition, the results indicated how the development of the three types of 

collocations was different among the learners and the two groups. For questions asking 

about noun collocations, overall scores between the pre-test (M = 1.67, SD = 1.24) and 

the post-test (M = 4.38, SD = 2.36) differed significantly among the learners, t(22) = -

4.11, p < .001. There was also a considerable difference in overall scores for questions 

asking about adverb collocations between the pre-test (M = 6.94, SD = 1.35) and the 

post-test (M = 9.38, SD = 2) among them, t(32) = -4.20, p < .001. On the other hand, for 

questions asking about verb collocations, overall scores between the pre-test (M = 2.33, 
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SD = 1.64) and the post-test (M = 2.38, SD = 1.89) showed no significant difference 

among them, t(32) = -.069, p = .95.  

Similarly, the results indicated considerable significances of differences in scores 

for the two tests in each group and in terms of comparisons of scores among the two 

groups. There were significant differences in scores for questions asking about noun 

collocations (t(8) = -3.73, p = .003) and adverb collocations (t(7) = -3.09, p = .009), but 

no considerable difference for questions about verb collocations (t(14) = -.5, p = n.s.) 

between the pre-test and the post-test for Group 1. Likewise, there were significant 

differences in scores for questions asking about noun collocations (t(16) = -2.56, p 

= .01) and adverb collocations (t(16) = -2.6, p = .01), but no significant difference for 

questions about verb collocations (t(16) = .19, p = n.s.) between the pre-test and the 

post-test for Group 2. Further, as can be seen in Table 24, there were notable increases 

in scores for questions about noun and adverb collocations in the post-test for both 

groups. On the other hand, Group 1 showed a marginal increase in scores while there 

was no obvious increase in scores for questions asking about verb collocations in the 

post-test on the whole.     

 

Table 24 

Statistic Results of Scores for the Three Types of Questions in the Pre- and Post-tests 

among the Two Groups 

  Noun a Adverb b Verb c 

  Pre-test Post-test Pre-test Post-test Pre-test Post-test 

Group 1 
     Mean 2 5.43 6.33 9.86 3.11 3.57 

SD 1.12 2.23 1.12 2.85 1.45 2.23 

Group 2 
     Mean 1.33 3.56 7.56 9.00 1.56 1.44 

SD 1.32 2.24 1.33 1.00 1.51 0.88 

Note. 
a 
“Noun” indicates a set of questions asking about noun collocations. 

b 
“Adverb” indicates a set of 

questions asking about adverb collocations. 
c 

“Verb” indicates a set of questions asking about verb 

collocations. 

 

For a close comparison of scores for the pre-test among the two groups, 

differences in scores were marginally significant for questions asking about adverb 

(t(16) = -2.11, p = .03) and verb (t(16) = 2.23, p = .02) collocations but not noun 

collocations (t(16) = 1.15, p = .13). For questions asking about noun and verb 

collocations, Group 1 gained slightly greater scores than Group 2. For questions asking 

about adverb collocations, Group 2 gained marginally greater scores than Group 1. On 
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the contrary, for the post-test, there were significant differences in scores for questions 

asking about verb collocations (t(7) = 2.39, p = .02) while there were no statistically 

significances for noun (t(14) = 1.66, p = .06) and adverb collocations (t(7) = .76, p 

= .24) among the two groups. Still Group 1 evidently gained greater scores for questions 

asking about the three collocations compared to Group 2 in the post-test. 

Furthermore, the results showed significances with regard to close comparisons 

of gains of overall scores for each question group among the two tests. Average 

increases in overall scores were 2.93 and 2.53 for questions about noun collocations (SD 

= 2.19) and adverb collocations (SD = 2.70) among the learners, respectively. As values 

of SD were also larger, gains in overall scores can be widely varied, but there were still 

considerable gains in overall scores in the post-test. On the other hand, the learners 

showed small gains in overall scores for questions asking about verb collocations (Mean 

= .2, SD = 1.93). An analysis of variance indicated there was statistical significance in 

gains in overall scores among the three question groups, (F(2, 42) = 6.21, p = .004). In 

detail, there were great significances for differences in gains between noun and verb 

collocations (t(28) = 3.63, p < .001) and adverb and verb collocations (t(28) = 2.72, p 

= .005) while there were no statistical significances for differences in gains between 

noun and adverb collocations (t(28) = .45, p = .33). These findings about the learners’ 

gains in overall scores for the three parts of questions among the two tests can be one of 

the important considerations in the study. Further, they can be related to the overall 

number of hint uses for exercises focusing on knowledge of each collocation.   

 

Table 25 

Summary of the Results about the Number of Each Hint Used in Each Exercise  

Hint 1     Hint 2    

 

Nouna  Verbb  Adverbc   Nouna  Verbb  Adverbc 

Sum 95 17 21  Sum 184 32 22 

Mean 5.59 2.83 4.20  Mean 10.82 5.33 4.40 

SD 5.79 2.48 4.97  SD 12.80 5.85 3.58 

Note. 
a
“Noun” indicates the exercise about noun collocations. 

b
“Verb” indicates the exercise about verb 

collocations. 
c
“Adverb” indicates the exercise about adverb collocations. 

 

Correspondingly, the learners used both hints the most for questions about noun 

collocations, followed by questions about adverb collocations and verb collocations as 

shown in Table 25. The Hint 1 type included explanations about usage of collocations 

of vocabulary items in each exercise. In particular, they used the least number of hints 
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about verb collocations compared to hints about the other two collocations for the most 

part. These findings are considered to be one of the significances in the study. 

In short, among the learners, there were considerably significant gains in scores 

for questions asking about noun and adverb collocations compared to verb collocations 

between the pre-test and post-test on the whole. Correspondingly, it was found that they 

used a greater number of the type of hint about usages of noun and adverb collocations 

than the others about usages of verb collocations for the most part. Additionally, Group 

1 that used a greater number of all types of hints about vocabulary items showed a 

greater improvement in scores for the post-test upon the pre-test compared with Group 2.   

 

Research Question 2 

How does structured feedback suggested by the CALL system influence completion of 

online lessons? 

In order to respond to Research Question 2, data gathered through the learning 

journal were analysed with regard to the learners’ perception of (a) the usefulness of 

structured feedback and (b) the helpfulness of structured feedback. Results were 

presented based on the learner’s responses through the learning journal by the two 

groups. The results were presented with cumulative percentages of their responses, 

including learners’ comments for questions listed in the learning journal. In addition, 

trends of the individual learners’ responses were described to discover how the 

individuals’ perceptions were different each week. The results of both the aggregated 

responses of the learners and the trends of the individual responses were expected to 

provide fundamental understanding about their perceptions about the use and 

helpfulness of hints.  

  

(a) Learners’ perception of how the structured feedback was helpful 

The results revealed how the learners felt the structured feedback was helpful in 

completing the five lessons based on their responses using a four-level likert scale. 

Again, as described previously, the structured feedback is called “hints” in the results. 

According to the results, there were marginal differences in terms of their perception of 

use of each hint among the two groups. For Group 1, a total 89.7% of the responses 

suggested that the hints describing the meaning of the vocabulary items were very 

helpful (48.3%) or helpful (41.4%). A total of 72.4 % of the responses indicated the 

hints explaining synonyms of the vocabulary items seemed inclined to be helpful 

(51.7%) more than very helpful (20.7%). For the hints explaining about noun, verb or 
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adverb collocations, the learners’ perceptions of helpfulness of those hints were 

marginally different to each other. About half the responses (51.7%) indicated the hints 

about noun collocations seemed to be perceived as helpful (44.8%) over very helpful 

(6.9%). On the other hand, the results showed slightly higher percentages for negative 

perceptions of the usefulness of the others about verb and adverb collocations on the 

whole. About half the overall responses (51.7%) suggested that the one about verb 

collocations was perceived as a little helpful (27.6%) or not helpful (24.1%) while about 

the other half of them perceived it as helpful (41.4%) over very helpful (6.9%). 

Similarly, a total of 55.2% indicated that the one about adverb collocations was 

considered as either a little helpful (27.6%) or not helpful (27.6%).  

In the same way, the results for Group 2 suggested somewhat of a difference in 

the learners’ perceptions of how each hint was helpful to complete the five lessons. 

There were a total of 70.0% of the responses indicating the hint about meaning was 

perceived as very helpful (56.7%) rather than helpful (13.3%) while 30.0% showed 

negative perceptions by indicating “Not at all” (20.0%) or “A little helpful” (10.0%). 

Similarly, a total of 70.0% suggested that the hint about synonyms was perceived as just 

helpful (63.3%) rather than very helpful (6.7%). Yet, a total of 30.0% among the overall 

responses appeared to be negative perceptions and the same percentages of the 

responses as the one for the hint about meaning. In contrast, the results revealed there 

were greater percentages of negative perceptions of the hints about noun, verb and 

adverb collocations. A total of 80.0% appeared to be negative perceptions of the hint 

about noun collocations as a little helpful (56.7%) or not at all (23.3%). On the other 

hand, only 20.0% of the responses indicated such hints were just helpful (16.7%) or 

very helpful (3.3%). Also, there were a total of 60.0% indicating negative perceptions 

for the helpfulness of the hint about verb collocations as a little helpful (40.0%) or not at 

all (20.0%). Then, just 36.7% of the responses suggested that such hints were perceived 

positively as just helpful (26.7%) or very helpful (10.0%). Furthermore, 73.4% of the 

overall responses indicated negative perceptions of the hints about adverb collocations 

as a little helpful (46.7%) or not at all (26.7%) while just 23.4% positively implied 

positive perceptions of such hint as just helpful (16.7%) or very helpful (6.7%). All 

results of both Group 1 and Group 2 are summarised in Table 26. 
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Table 26  

Percentages of the Aggregated Responses of Learners’ Perceptions in Group 1 and 

Group 2  

Group 1     

Hint types 
Very 

helpful 
Helpful 

A little 
helpful 

Not 
helpful 

Meanings 48.3% 41.4% 10.3% 0.0% 

Synonyms 20.7% 51.7% 27.6% 0.0% 

Noun collocations 6.9% 44.8% 24.1% 24.1% 

Verb collocations 6.9% 41.4% 27.6% 24.1% 

Adverb collocations 10.3% 34.5% 27.6% 27.6% 

     

Group 2     

Hint types 
Very 

helpful 
Helpful 

A little 
helpful 

Not 
helpful 

Meanings 56.7% 13.3% 10.0% 20.0% 

Synonyms 6.7% 63.3% 10.0% 20.0% 

Noun collocations 3.3% 16.7% 56.7% 23.3% 

Verb collocations 10.0% 26.7% 40.0% 20.0% 

Adverb collocations 6.7% 16.7% 46.7% 26.7% 

 

Trends in the individual learners’ responses.  Trends in the individual learners’ 

responses for the two groups were studied to determine how the individuals’ 

perceptions changed each week. The trend of the individual responses for Group 1 

implied that their perceptions were significantly different in terms of how each hint was 

helpful. Firstly, about the hint type describing the meaning of each vocabulary item, the 

individual responses were found to be slightly different throughout the five weeks of the 

learning. One learner (Participant 9) felt highly positive about its helpfulness every 

week and another (Participant 5) felt moderately positive about it. Likewise, a couple of 

learners felt moderately positive for the first two weeks and become highly positive in 

the following weeks. On the other hand, the others felt highly positive about its 

helpfulness at the beginning but became a little less positive about it in the following 

weeks. Still, about half of the individuals were highly positive and the other half of 

them were moderately positive about its helpfulness on the whole. In contrast, for the 

hint type providing synonyms of the items, a couple of learners’ perceptions changed 
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slightly each week. One learner (Participant 6) felt a little positive at the beginning and 

became more positive later while another (Participant 8) felt highly positive at the 

beginning but became only a little positive in the next week and again became more 

positive but became less positive in the following weeks. However, about half of the 

individuals remained moderately positive each week.  

Conversely, there were a couple of learners who showed they had completely 

negative perceptions in the last three weeks concerning the helpfulness of the other 

three hint types about collocations. For the hints explaining about noun collocations, 

there were a couple of learners who remained moderately positive about their 

helpfulness from the first week to the last week. Also, one learner (Participant 5) felt a 

little positive about it from the beginning but indicated they were completely negative 

about it in the last week. Another (Participant 9) felt slightly positive at the beginning 

but showed they were completely negative about their helpfulness from the next week 

until the last week. In the same way, for the hint type about verb collocations, a couple 

of learners felt constantly highly or moderately positive about its helpfulness every 

week. However, a few learners were slightly positive at the beginning but they showed 

a completely negative attitude about it in the weeks following the third week. Also, 

another (Participant 5) felt moderately positive from the beginning but showed they 

were completely negative in the last week. Lastly, for the hint type about adverb 

collocations, about half of the individuals expressed slight positively in the first week 

but showed a completely negative attitude about its helpfulness from the third week to 

the last week. Also, another (Participant 8) showed a completely negative perception in 

one week though expressed a moderately positive attitude in other weeks. The others 

were found to show constantly high or moderately positive attitudes about their 

helpfulness each week until the last week. While the individual responses indicated 

highly positive perception of the helpfulness of the hint types about meaning and 

synonyms, they showed more negative feelings about helpfulness of the others about 

collocations after the third week. 

For Group 2, the trends in the individual responses implied that the learners were 

most likely to be consistently positive about the helpfulness of each hint type. Firstly, 

about the hint type describing the meaning of words, about half of the individuals 

constantly expressed a highly positive feeling about its helpfulness. Also, one learner 

(Participant 15) showed a moderately positive attitude in the first week and became 

highly positive later, before reverting to moderately positive about it in the last two 

weeks. On the other hand, one learner (Participant 16) showed slightly positive 
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perceptions from the beginning and become more positive in the third week but became 

less positive in the next week and then became completely negative about it in the last 

week. Another (Participant 21) showed a completely negative about its helpfulness from 

the first week to the last week. Overall, there were subtle changes in their responses but 

the majority suggested it was very helpful every week when they worked through each 

lesson.  

Secondly, the trend of the individual responses for the hint type providing 

synonyms indicated each learner was most likely to feel steadily positive about its 

helpfulness. About half of the individual learners remained moderately positive about 

its helpfulness every week during the five weeks of learning. One learner (Participant 

15) was moderately positive in the first week and became highly positive for the next 

two weeks and thereafter s/he was moderately positive about it. In comparison, another 

(Participant 16) was generally positive at the beginning and became just a little positive 

from the next week and thereafter s/he was completely negative about it. Also, another 

(Participant 21) remained completely negative about its helpfulness each week until the 

last week. Yet, most of the individuals felt it was moderately helpful each week during 

the five weeks of learning. 

 On the other hand, other trends in their responses for the hint types about the 

three different collocations showed they were less positive compared with their feeling 

for these two hint types. For the hint type about noun collocations, a few learners 

remained slightly positive about its helpfulness every week. One learner (Participant 15) 

was quite positive a helpfulness of the hint about noun collocations in the first week and 

became fairly positive from the next week although the learner showed a more positive 

attitude about its helpfulness in the last week. Another (Participant 16) was slightly 

positive for the first two weeks and became more positive but s/he was completely 

negative about its helpfulness in the last week. Another learner (Participant 13) swung 

between being completely negative in the first week, then slightly positive, then 

completely negative again but became slightly positive about it again during the 

following weeks. Likewise, one learner (Participant 21) was slightly positive at the 

beginning but became completely negative about it from the second week of the 

learning. Although a few learners showed they were completely negative on occasion, 

the others were most likely to remain mildly positive about its helpfulness.  

Next, for the hint type about verb collocations, one learner (Participant 12) was 

generally positive from the beginning and became quite positive in the last two weeks. 

Another (Participant 15) was quite positive at the beginning and became moderately 
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positive from the next week although s/he was only a little positive about its helpfulness 

in the last week. Another (Participant 14) remained slightly positive about it every week. 

In contrast, one learner (Participant 13) was completely negative at the beginning and 

s/he became positive about it from the third week. Further, one learner (Participant 16) 

was a little positive for the first two weeks and then became more positive but showed 

they were completely negative about it in the last week. Similarly, one learner 

(Participant 21) was slightly positive during the first week but s/he remained completely 

negative about it in the following weeks. There were some changes in their perceptions 

but the hint about verb collocations seemed to be perceived as generally helpful among 

the individuals.  

Lastly, the trend of their responses for the hint type about adverb collocations 

showed each learner seemed to show slightly different feelings about its helpfulness 

during their learning. There was also one learner (Participant 14) who remained slightly 

positive about it every week. Another (Participant 12) felt slightly positive from the 

beginning and became more positive about it from the third week. Similarly, one learner 

(Participant 13) was completely negative at the beginning and but became positive 

about it from the third week. On the other hand, another learner (Participant 15) was 

highly or generally positive from the beginning but became less positive in the final 

week. Likewise, a few learners were slightly positive at the beginning but became 

completely negative about its helpfulness in the following weeks. Each week most of 

them inclined to be mildly positive while a few were tended to become negative about 

its helpfulness.  

To summarise, the results based on the learners’ aggregated responses suggested 

that the majority of Group 1 felt the most positive perception for the helpfulness of the 

hints about meaning, followed by the one about synonyms. The others they perceived as 

less helpful. Moreover, the results showed an even distribution between positive and 

negative perceptions for the helpfulness of the hints about the three different 

collocations. Similarly, the majority of Group 2 felt the most positive perception equally 

for the helpfulness of the hints about meaning and synonyms of vocabulary items. On 

the other hand, there were quite small percentages of the learners in Group 2 who felt 

positive about the helpfulness of the hints about the three different collocations and the 

least percentages were for the hints about noun collocations which appeared to be 

different from Group 1 on the whole. 

Correspondingly, the trends of the individual responses suggested the learners in 

both groups were likely to feel most positive about the helpfulness of the hint types 
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concerning meaning followed by the type about synonyms which motivated them to 

work though all exercises in each lesson. In comparison, for the three hint types about 

the three different collocations, a few individual learners in both groups were likely to 

show negatively about their helpfulness. The majority of Group 1 was likely to show a 

more highly positive feeling while those in Group 2 were apt to remain generally 

positive about the helpfulness of the three hint types for the most parts.    

 

(b) Learners’ perception of how the structured feedback helped learning collocations 

The results based on the aggregated responses in the learning journal further 

implied how the learners felt the hints helped them proceed through each exercise to 

complete each lesson. Also, the results showed what aspects of the hints were difficult 

to use for the learners. According to the results for the two groups, a total of 57.6% 

indicated that the hints suggested in the system were appropriate (27.6%) in Group 1 

and easy to use (30.0%) in Group 2.  

According to the result of Group 1, there were small percentages for responses 

indicating difficulties in the use of the hints explaining adverb collocations (13.8%), 

followed by the hint type explaining part of speech of collocations (10.3%) and overall 

hints explaining about collocations except the one about meanings of the vocabulary 

items (6.8%). At the same time, the results indicated learners’ positive perceptions of 

how hints helped learn collocations. Overall, the high percentages of aggregated 

responses in Group 1 showed the hints helped identify correct collocations in questions, 

and understand and learn collocations throughout the lessons. In detail, 58.6% of the 

responses suggested that the hints indicating meanings of the vocabulary items and the 

part of speech of collocations were helpful the learners deduce which word sets would 

be appropriate collocations of the keyword to identify correct answers in questions. 

Likewise, 6.9% of the responses showed that the hint indicating synonyms of the 

vocabulary items helped them with learning collocations. Besides, 10.3% indicated that 

any hints suggested by the system were helpful to comprehend abstractive linkage of 

collocations and their usage in sentences on the whole (see Table 27). 
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Table 27 

Summary of Responses Rate of Learners’ Perception in Group 1 

Learners’ responses about how difficult to use
a
 Response rate 

Hints were appropriate. 27.6% 

Hints of explanations of adverb collocations 13.8% 

Hints of explanations of part of speech of collocations 10.3% 

Overall hints about explanations of collocations 6.8% 

Did not use after the first time 13.8% 

Not sure how hints were different 10.3% 

Did not use 17.2% 

  

Learners’ responses about how the hints helped
b
 Response rate 

Hits indicating meanings and part of speech of collocations 
helped deduce correct collocations 

58.6% 

Hints helped understand abstractive linkage of collocations 
and use in sentences 

10.3% 

Hints indicating synonyms of the words helped to learn 
collocations 

6.9% 

Note. All responses of the learners for questions 
a○1  and 

b○2  in the learning journal are summarised. 

 

Similarly, as shown in Table 28, the results of the aggregated responses of the 

learners in Group 2 indicated difficulty in using the hints of collocations indicating part 

of speech of words related to collocations (16.7%), the other hints describing meaning 

of the vocabulary items because meanings were indirective (10.0%) and any hints 

explaining about collocations because they did not have knowledge of collocations 

(6.7%). There were also overall 23.3% of the responses indicated learners were not sure 

the degree of the difficulty of the hints because they did not use. On the other hand, 

there were some percentages of the overall responses indicating any hints helped for 

learning collocations. 16.7% of the responses indicated the hint describing the meaning 

was helpful to determine correct collocations to answer the questions. Also, 13.0% of 

the responses suggested that any hints were helpful to understand the meaning of the 

keywords, sample sentences provided in the question, and how and where to use 

collocations in sentences. Similarly, 10.0% of the responses indicated that the hints 

explaining about collocations helped identify correct answers based on grammatical 

understanding. 
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Table 28  

Summary of Responses Rate of Learners’ Perception in Group 2 

Learners’ responses about how difficult to use
a
 Response rate 

Hints were easy to use. 30.0% 

Hints about part of speech of collocations 16.7% 

Hints of descriptions about meaning of a word  10.0% 

Hints about collocations because I didn’t have knowledge 
about collocations 

6.7% 

Not sure 23.3% 

No comments 13.3% 

  

Learners’ responses about how the hints helped
b
 Response rate 

Descriptions of meanings helped determine correct 
collocations to answer 

16.7% 

Hints helped understand a position of each word in a 
sentence and know how to use it and meanings of words 

13.0% 

Hints helped identify answers from the grammatical 
understanding  

10.0% 

Note. All responses of the learners for questions 
a○1  and 

b○2  in the learning journal are summarised. 

 

Trends in the individual learners’ responses.  Furthermore, the trends in the 

individual responses somewhat suggested changes in their perceptions for the 

helpfulness of all types of hints provided by the system. The individual learners’ 

responses suggested which hints were difficult or helpful to work through the online 

lessons. In Group 1, some of the individual learners indicated that the hints were not 

difficult to understand and appropriate. They particularly felt the hint describing 

meaning of the vocabulary items were helpful to learn. Also, one learner (Participant 7) 

noted s/he tried not to use any hints throughout the learning period although s/he felt 

they were not difficult to understand. In comparison, the other learners commented that 

they have not fully understood collocations, parts of speech, and types of verbs and 

adverbs from the grammatical viewpoint, so they felt the hints about verb and adverb 

collocations were difficult to use. Furthermore, some indicated that at the beginning 

they felt it was easy to use the hints about verb collocations and the one about adverb 

collocations. However, they felt the hints describing meaning were more helpful for 

their learning. Besides, some felt it was helpful to use the hints about synonyms, noun 

and verb collocations or those explaining usage of collocations in sentences rather than 

those about adverb collocations. 
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The trends in the individual responses for Group 2 appeared to be slightly 

different from Group 1. In Group 2, there was also one learner (Participant 21) who did 

not use the hints much during the five weeks of learning. There were a few learners who 

indicated that the hints were not difficult to use throughout the online lessons. Also, one 

learner (Participant 16) stated that s/he felt the hints were understandable at the 

beginning but were difficult to use if they did not provide direct meaning of words in 

the middle of the learning weeks. Thereafter, s/he felt that the hints were not difficult to 

use but again the learner felt they were difficult in the final week’s lesson. Additionally, 

a couple of learners commented that they did not have a good knowledge of collocations, 

parts of speech or words so the hints about any collocations were difficult to use to 

work through the lessons. Also, they felt sometimes that the hints describing the 

meaning of words were difficult because the English expressions used in it were 

difficult to understand. Although most learners in Group 2 showed difficulty in using 

some types of hints, their responses were not individually different in that they were 

most likely to feel the hints describing meaning and sample sentences which were 

shown in questions, or the hints about noun and verb collocations were useful. 

In sum, the results based on the learners’ aggregated responses suggested that in 

the two groups, there are small percentages of the responses indicating a difficulty in 

using the hints explaining collocations. Still, the majority of the responses in Group 1 

revealed any hints were considered to be helpful in understanding usage and abstractive 

linkages of collocations including meaning of words during the online lessons. 

Similarly, some of the responses in Group 2 suggested that any hints helped the learners 

identify appropriate collocations and their usage by answering the questions throughout 

the lessons for the most part. These findings can be another significant consideration in 

that they can relate the learners’ use of the hints to their achievement for the 

development of knowledge about collocations. 

Accordingly, the trends in the individual responses in both Group 1 and Group 2 

appeared to be somewhat similar to the results of the aggregated responses of the 

learners during the five weeks of the learning (see Table 29). Overall, the individual 

learners in Group 1 were most likely to show positivity towards the helpfulness of the 

hints describing meaning of the items and other hints about synonyms, noun and verb 

collocations and usage of collocations in sentences. Similarly, the majority of learners 

in Group 2 suggested that the hints describing meaning of the items were most helpful 

and some felt the hints about noun and verb collocations, usage of collocations and 

sample sentences shown in questions in the lessons were useful. On the contrary, the 
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individual learners in both groups were found to most likely feel difficulty in using and 

understanding the hints about collocations including explanations about parts of speech 

and types of verbs or adverbs. Likewise, some found difficulty in understanding the 

English expressions in the hints. 

 

Table 29  

Summary of Trends in the Individual Responses for Group 1 and Group 2 

Research question 2 

a) Learners’ perceptions of how the structured feedback was helpful 

 Learners in both Group 1 and Group 2 were likely to feel most positive about the 
helpfulness of the hints providing descriptive explanations of meanings of vocabulary items, 
followed by those providing synonyms to work through all exercises in each lesson. 

 Among the two groups, the majority of Group 1 tended to be more highly positive than those 
in Group 2 concerning the helpfulness of hints about collocations on the whole. 

 

b) Learners’ perceptions of how the structured feedback helped learning collocations 

 The trends in the individual responses appeared to be similar in both Group 1 and Group 2.  

 The majority of the two groups were most likely to feel positive about the helpfulness of the 
hints describing meanings, synonyms, and noun and verb collocations. Also, some in Group 
2 felt sample sentences provided with questions were helpful to answer the questions.  

 On the other hand, some in the two groups had difficulty in understanding the parts of 
speech and types of verbs or adverbs which were provided in the hints about collocations. 
Likewise, there were some learners who had difficulty in understanding English expression 
in the hints overall. 

 

 

Research Question 3 

How do learning strategies suggested by the CALL system influence completion of 

online lessons? 

Research Question 3 posed in Phase 3 is concerned about the learners’ 

perceptions of (a) the usefulness of the strategies suggested by the system and (b) the 

use of the strategies during the period of learning collocations. The results also 

suggested how they frequently use the strategies suggested by the system for their own 

leaning and how they felt the strategies helped learning of collocations. Overall, the 

results showed marginal differences in perceptions between Group 1 and Group 2. They 

were further discussed according to questions (a) and (b) which follow. 

  

(a) Learners’ perception of the usefulness of the learning strategies 
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The results illustrated the learners’ perception of how each learning strategy 

suggested by the system was useful among the two groups. The results for both Groups 

1 and 2 implied that each strategy was highly likely to be useful for their vocabulary 

learning on the whole (see Table 30). According to the results for Group 1, a total of 

93.1% suggested that the strategy of looking up synonyms and antonyms was very 

useful (24.1%) or generally useful (69.4%). A total of 86.2% showed positive 

perceptions for the strategy of guessing meaning of new words from the context, 

considering them as generally useful (48.3%) or very useful (37.9%). Similarly, a total 

of 82.8% indicated positive perceptions of the strategy of remembering new words in 

example sentences, considering them as very useful (48.3%) or generally useful (34.5%). 

A total of 72.4% suggested the strategy writing new words repeatedly to remember 

them, was generally useful (41.4%) or very useful (31.0%). The lowest percentage for 

the learners’ positive perceptions was the strategy using a list of words or glossary to 

review words in that a total of 69.0% agreed that such strategy was positively perceived 

as moderately useful (55.2%) or very useful (13.8%). 

In comparison, the results for Group 2 revealed slight differences in the learners’ 

perceptions for the usefulness of the learning strategies suggested by the system. The 

majority (a total of 93.3%) implied the strategy remembering new words in example 

sentences was distinctly perceived as very useful (80.0%) or generally useful (13.3%). 

The second highest percentage of positive responses (a total of 76.7%) was for the 

strategy guessing meaning of new words from the context, which was perceived as 

generally useful (40.0%) or very useful (36.7%). Similarly, the strategy looking up 

synonyms and antonyms was perceived as generally useful (73.3%) or a little useful 

(26.7%). Also, a total of 73.3% implied that the strategy writing new words repeatedly 

to remember was very useful (43.3%) or generally useful (30.0%). In Group 2, the 

lowest percentages given for the learners’ positive perceptions was the strategy using a 

list of words or glossary to review words, since a total of 50.0% showed positive 

perceptions for such hints which were perceived as very useful (23.3%) or generally 

useful (26.7%). 
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Table 30 

Summary of Learners’ Response Rates for How the Strategy Items were Useful 

Group 1     

Strategy items 
Very 

helpful 
Helpful 

A little 
helpful 

Not 
helpful 

Looking up both synonyms 
and antonyms 

24.1% 69.0% 6.9% 0.0% 

Writing new words repeatedly 
to remember them 

31.0% 41.4% 20.7% 6.9% 

Remembering new words in 
example sentences 

48.3% 34.5% 17.2% 0.0% 

Guessing the meaning of new 
words from the context 

37.9% 48.3% 13.8% 0.0% 

Using a list of words or 
glossary to review them 

13.8% 55.2% 31.0% 0.0% 

     

Group 2     

Strategy items  
Very 

helpful 
Helpful 

A little 
helpful 

Not 
helpful 

Looking up both synonyms 
and antonyms 

0.0% 73.3% 26.7% 0.0% 

Writing new words repeatedly 
to remember them 

43.3% 30.0% 13.3% 13.3% 

Remembering new words in 
example sentences 

80.0% 13.3% 6.7% 0.0% 

Guessing the meaning of new 
words from the context 

36.7% 40.0% 23.3% 0.0% 

Using a list of words or 
glossary to review them 

23.3% 26.7% 43.3% 6.7% 

 

 Trends in the individual learners’ responses.  The trends in the individual 

responses implied how their perceptions of the usefulness of the learning strategies 

changed during the five weeks of their learning. Firstly, the trend in their responses for 

the strategy looking up both synonyms and antonyms was found to show slightly 

differences among them. There was one learner (Participant 6) who indicated that this 

strategy was very useful during the learning. Likewise, one learner (Participant 3) 

expressed that it was very helpful at the beginning but s/he felt it was only fairly useful 

during the next two weeks and then s/he indicated again it was very useful towards the 

end of the learning period. Also, there were a couple of individual learners who 

indicated it was fairly useful throughout the five weeks of the learning. In contrast, there 

were other individuals who felt it was a little useful during the first week but they 

showed it was fairly useful from the second week to the end of the learning period. 
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Overall, the majority considered it was fairly useful although some showed different 

perceptions at the beginning.  

Second, the trends indicated some changes in the individual learners’ perceptions 

of the strategy writing new words repeatedly to remember. There were a couple of 

learners who continued to feel that this strategy was fairly useful or it was a little useful 

through their learning. One learner (Participant 4) showed it was very useful during the 

first two weeks and thereafter they felt it was fairly useful while some felt it was fairly 

useful at the beginning and it was very useful during the following weeks towards the 

last week. In comparison, one learner (Participant 8) showed a different perception in 

that s/he felt it was not useful at the beginning but felt it was useful during the next 

week. However, s/he showed they were completely negative in the following week and 

then s/he felt slightly positive about its usefulness during the last two weeks. For the 

most part, the trend implied most of them were likely to feel positively about its 

usefulness despite a couple of them feeling negatively about it.  

Third, the trend in their responses for the strategy remembering new words in 

example sentences, showed the individual learners’ highly positive perceptions of its 

usefulness. One learner (Participant 3) felt this strategy was fairly useful during the first 

two weeks and then it was very useful from the following week to the last week. In 

comparison, another (Participant 4) perceived it was very useful during the first two 

weeks, but s/he felt it was fairly useful from the following week to the last week. There 

were also some perceiving it was very useful throughout their learning or it was very 

useful at the beginning and then it was fairly useful during the next two weeks and 

thereafter they felt it was very useful. Further, there was one learner (Participant 9) 

showing a mildly negative feeling by indicating it was a little helpful although the 

learner felt it was useful in one week. Nonetheless, the trend indicated their perceptions 

became highly positive or were steadily positive among most of the learners. 

Fourth, the trend of the individual learners’ responses for the strategy guessing 

the meaning of new words from the context was slightly different from the other trends 

of their responses for other strategies. There were a couple of learners who felt this 

strategy was very useful in the first week, but it was fairly useful from the next week to 

the last week. The other couple of learners showed that it was very useful or fairly 

useful during the first week and thereafter they steadily felt it was very useful from the 

second week to the last week. Also, one learner (Participant 4) felt it was fairly useful 

from the beginning to the end of the learning. In contrast, another (Participant 9) 

indicated that it was very useful at the beginning but s/he started feeling mildly negative 
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in that it was a little helpful during the last two weeks. On the most parts, the trend of 

their responses showed minimal changes in the individual learners’ perceptions and they 

showed continually highly or fairly positive feeling.  

Last, the trend in their responses for the strategy using a list of words or glossary 

to review showed considerable differences in their perceptions of its usefulness. There 

were the individual learners who felt this strategy was a little useful during the five 

weeks of their learning. Also, some showed marginal changes in their feeling because 

they felt it was useful in one week and it was a little useful in another week till the last 

week. Overall, about half of them showed a steady fairly positive feeling while the other 

half showed a mildly negative feeling for its usefulness.  

For Group 2, the individual responses showed a similar tendency for each 

strategy. First of all, there were slight changes in their responses to the strategy looking 

up synonyms and antonyms. About half of the individual learners showed the same 

feeling throughout in that this strategy was fairly useful throughout the five weeks of 

learning. Also, one learner (Participant 12) indicated it was a little helpful in the first 

week and then the learner’s feeling became more positive by responding it was fairly 

useful during the following weeks. Conversely, another (Participant 21) showed a 

general positive feeling in the first week but thereafter showed a mildly negative feeling 

because s/he felt it was only a little useful. Also, one learner (Participant 15) was 

generally positive during the first two weeks but s/he expressed less positivity in the 

following weeks towards the end of the five weeks of the treatment. There were a 

couple of learners who showed slightly negative feelings as they were proceeding to the 

last week. Yet, the majority maintained a moderately positive feeling through the five 

weeks of the learning.  

Secondly, their responses appeared to be slightly different to each other for the 

strategy writing new words repeatedly to remember. A couple of learners showed a 

highly positive feeling since this strategy was very useful or fairly useful from the first 

week to the last week. One learner (Participant 12) responded that it was very useful in 

the first week and it was fairly useful during the next two weeks and then they felt again 

it was very useful in the following weeks to the end of the five weeks of learning. Also, 

another (Participant 21) showed completely negative feelings during the first week but 

s/he changed to moderately positive in the next two weeks and then s/he became less 

positive again in the following weeks. In contrast, one learner (Participant 15) was 

slightly positive about its usefulness during the first two weeks but s/he felt that it was 

not useful at all till the last week. 
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Thirdly, the trend in the individual responses for the strategy remembering new 

words in example sentences indicated that the individual learners appeared to be highly 

positive about its usefulness. One learner (Participant 16) felt that this strategy was very 

useful from the beginning and it was fairly useful in the last two weeks. Also, another 

(Participant 21) felt moderately positive at the beginning but their feeling changed to 

slightly negative towards the end since they felt it was not very helpful. However, the 

other learners felt continuously that it was very useful from the first week to the last 

week of their learning. The trend indicated they were highly positive about its 

usefulness compared to that of other strategies’ usefulness. 

Next, the trend in their responses for the strategy guessing the meaning of new 

words from the context showed subtle changes each week. One learner (Participant 14) 

steadily felt this strategy was very useful while another (Participant 13) felt it was a 

little helpful from the first week to the last week. Likewise, a few learners felt it was 

useful for the first three weeks but one learner (Participant 15) felt it was very useful 

and another (Participant 21) felt it was a little useful in the later weeks. Moreover, one 

learner (Participant 12) felt it was fairly useful at the beginning and then s/he became 

quite positive about its usefulness for the next two weeks and then s/he felt again it was 

fairly useful in the following weeks. Overall, more than half of them maintained their 

positive feelings while a few learners remained positive or became slightly negative 

while they proceeded through each week. 

Lastly, the trend in their responses for the strategy using a list of words or 

glossary to review, showed that a half of them were moderately positive while the other 

half were generally negative about its usefulness. In detail, there were a few learners 

who felt it was very helpful every week or it was fairly useful until Week 3 and 

thereafter their feeling became more positive. Also, there was another (Participant 15) 

indicating that s/he was mildly positive in the first week, had a completely negative 

feeling in the following two weeks and thereafter again felt slightly positive till the last 

week. 

To summarise, the results of the learners’ aggregated responses suggested that 

the strategy using a list of words or glossary to review, was found to be least useful in 

both Group 1 and Group 2. The learners in Group 1 were most likely to feel positively 

about the strategy for understanding synonyms and antonyms while the others in Group 

2 were apt to express most positivity for the strategy of using example sentences, in 

terms of the usefulness. On the whole, all strategies suggested by the system seemed 

highly likely to be useful for learning vocabulary in general as there was the greater 
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percentage for positive perceptions compared to negative perceptions. Differences of 

learners’ perceptions for each strategy were found in the trends of the individual 

responses discussed below.  

According to the trends of the individual responses, marginal changes were 

appeared in their perceptions for usefulness of all strategies in each week for both 

Group 1 and Group2. For the strategy looking up synonyms and antonyms, the trend 

showed that the majority felt it was moderately useful every week. For writing new 

words repeatedly to remember, a few learners showed negative feeling in both groups 

but many in Group 1 tended to show moderately positive attitudes and many in Group 2 

were most likely to be highly positive about its usefulness. For remembering new words 

in example sentence, individual learners in Group 1 were apt to show a highly positive 

attitude at the beginning and fairly positive later, and vice versa. Also, almost all 

learners in Group 2 remained highly positive about the usefulness of the strategy. For 

guessing the meaning of new words from the context, the majority were most likely to 

be highly or fairly positive about its usefulness although a few seemed to be slightly 

negative in the two groups. Lastly, for using a list of words or glossary to review, the 

majority were most likely to feel moderately positive in Group 1 while many in Group 2 

tended to remain completely negative about its usefulness during the five weeks of their 

learning.  

 

(b) Learners’ perception of the use of the learning strategies to complete the lessons 

The learning journal included questions asking about how frequently the learners 

utilised each strategy for their own learning and how they thought the strategies helped 

for the learning of collocations in their own time. Regardless of the frequency of their 

use, the learners were found to utilise the strategy guessing meaning of new words from 

the context (96.5%) the most, followed by remembering new words in example 

sentences (93.0%), using a list of words or glossary to review words (86.2%), looking 

up synonyms and antonyms (86.1%) and writing new words repeatedly to remember 

(75.8%). Further, the results implied that they often utilised any strategies suggested by 

the system for their own learning. Additionally, the results indicated how these learning 

strategies helped develop the learners’ knowledge of collocations for the most part. 

Overall, 82.6% were effective and helpful to remember words and understand 

collocations. They indicated, for instance, the use of a word list helped them to review 

what they learnt (10.3%), the use of example sentences helped them to understand how 

collocations were used in sentences (20.7%), the use of repetition to learn same 
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collocations (17.2%) which enabled them to comprehend both meanings and 

collocations of the keywords. Also, some pointed out the use of the strategies for 

enhancing an ability to deduce meaning of the keywords which enabled them to identify 

appropriate collocations in questions (13.7%).  

 Conversely, the results for Group 2 suggested all students were more likely to 

regularly utilise the two strategies, guessing meaning of new words from the context and 

remembering new words in example sentences during their own vocabulary learning. A 

total of 86.7% indicated they were most likely to sometimes use the strategy looking up 

synonyms and antonyms but not always use it which was a similar perception to that felt 

by Group 1. Further, there were a total of 66.6% indicating the occasional use of the 

strategy writing new words repeatedly to remember, and a total of 60.0% indicating the 

occasional use of the strategy using a list of words or glossary to review. For the 

learning of collocations, the learners in Group 2 suggested that the strategies were 

helpful to learn words with other related words as collocations (20.0%), and example 

sentences helped them to understand and remember collocations (12.0%). Additionally, 

there were 13.3% indicating they had never studied collocations as one of the comments. 

The learners’ responses rates of the use of each strategy are described for Group 1 and 

Group 2 in Table 31. Furthermore, their responses about how each strategy helped 

improve their learning of collocations are summarised for Group 1 and Group 2 in 

Table 32 and Table 33, respectively. 

 

Table 31 

Summary of Learners’ Responses Rates of the Use of the Strategies to Complete the 

Lessons in Group 1 and Group 2 

Group 1   

Strategy items Used Not at all 

Looking up both synonyms and antonyms 86.2% 13.8% 

Writing new words repeatedly to remember them 75.9% 24.1% 

Remembering new words in example sentences 93.1% 6.9% 

Guessing the meaning of new words from the context 96.6% 3.4% 

Using a list of words or glossary to review them 86.2% 13.8% 

   

Group 2   

Strategy items Used Not at all 

Looking up both synonyms and antonyms 86.7% 13.3% 

Writing new words repeatedly to remember them 66.7% 33.3% 
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Remembering new words in example sentences 100.0% 0.0% 

Guessing the meaning of new words from the context 100.0% 0.0% 

Using a list of words or glossary to review them 60.0% 40.0% 

 

Table 32 

Summary of Learners’ Responses of How the Strategies Helped Improve for Learning 

Collocations for Group 1 

Summary of learners’ responses Response rate 

Suggested strategies were effective to remember words 10.3% 

Suggested strategies helped answer questions 10.3% 

The use of a word list helped to review and learn words from the 
lessons 

10.3% 

The use of example sentences helped to learn which words could be 
used with which words in sentences. 

20.7% 

Not sure 10.3% 

Did not use strategies 6.9% 

Other comments: 

 Helped to improve the ability to deduce meaning of words which 
enabled to identify collocations of the words. 

 Helped to learn unknown collocations 

 Repeatedly learning same collocations helped to comprehend both 
meanings and collocations of words 

 Helped to improve the ability to determine meaning of words using 
supportive resources in the lessons 

31.0% 

 

 

Table 33  

Summary of Learners’ Responses of How the Strategies Helped Improve for Learning 

Collocations for Group 2 

Summary of learners’ responses Response rate 

Suggested strategies helped learn words with other related words. 16.7% 

Using example sentences helped understand and remember 
collocations. 

10.0% 

Not sure how they helped improve 13.3% 

Did not use learning strategies 13.3% 

Never study collocations 13.3% 

Other comments 3.3% 

No comments 30.0% 
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Trends in the individual learners’ responses.  Additionally, the study explored 

how the individual responses for frequency of the use of any strategies changed 

throughout the five week of their learning. For Group 1, the trends in their responses 

showed that the individual learners were most likely to feel differently how frequently 

they used each strategy. Firstly, for the strategy looking up synonyms and antonyms, one 

learner (Participant 8) used it on occasion at the beginning and in the third week but 

s/he did not use it at all for the other weeks. Likewise, another (Participant 9) used it on 

occasion in the first week and did not use it at all in the next week but thereafter s/he 

regularly used it. Yet, the majority were most likely to regularly use it every week. 

Similarly, for, writing new words repeatedly to remember, a couple of learners were 

found to hardly use it at all. Also, one learner (Participant 7) was likely to regularly use 

it in one week and infrequently use it in other weeks. In contrast, some learners 

regularly used it for their learning every week.  

Next, for remembering new words in example sentences, one learner (Participant 

3) indicated that s/he was less likely to use it during the first two weeks but started using 

it more in the following weeks. Another (Participant 8) regularly used it except in the 

second week when s/he did not use it at all. Further, some were most likely to use it 

regularly every week. Further, for guessing the meaning of new words from the context, 

there were some changes in the trend of the individual learners’ responses. The majority 

were found to regularly use this strategy throughout the five weeks of learning. One 

learner (Participant 8) did not use it at all in the second week but s/he regularly used it 

during the other weeks. Another (Participant 7) used it on occasion till the end of the 

learning.  

Lastly, for using a list of words or glossary to review, there were slight changes 

in the trend of the individual learners’ responses. Some regularly used this strategy 

every week. On the other hand, one learner (Participant 7) used it on occasion 

throughout the five weeks of the learning. A few other learners generally used it till the 

third week and then they used it on occasion or did not use it at all in the following 

weeks. Likewise, another (Participant 6) did not use it at all at the beginning, used it on 

occasion in the next week but did not use it at all in the last week.  

Besides, the learners’ responses indicated different ideas about how the strategies 

provided by the CALL system helped to improve their knowledge of collocations. There 

was one learner (Participant 8) who noted that s/he did not notice how they helped to 

improve for the first two weeks, but s/he commented that the use of a word list helped 

to understand new words appearing in the lessons in the following weeks. A couple of 
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learners commented that the use of example sentences helped them to understand how 

collocations were used and also the meanings of unknown words. Additionally, some 

suggested how the lessons provided in the system were helpful for their learning. They 

commented that the lessons included questions which asked them to answer by inducing 

meaning, so the lessons helped to identify appropriate collocations from meanings. 

Likewise, they continuously worked on questions for each vocabulary item until they 

achieved competent scores, thus this method of leaning helped them to learn 

collocations as well as the meaning of words.  

For Group 2, the trends in the individual learners’ responses for each strategy 

appeared to be considerably different from the others for Group 1. Firstly, for the 

strategy looking up both synonyms and antonyms, the majority were found to hardly 

utilise this strategy at all. One learner (Participant 21) frequently utilised this strategy 

and another learner (Participant 14) utilised it on occasion from the first week to the last 

week. Also, one learner (Participant 15) utilised it on occasion for the first two weeks, 

did not use it at all during the following weeks but used it on occasion in the last week. 

Further, one learner (Participant 13) frequently used it till the third week and then used 

it on occasion in the following weeks while another (Participant 12) did not use it at all 

at the beginning but started using it frequently from the third week. Likewise, one 

learner (Participant 16) just utilised it on occasion in the first week but started using it 

regularly in the following weeks. Secondly, for writing new words repeatedly to 

remember, about half of the individual learners utilised this strategy regularly. In 

contrast, one learner (Participant 16) utilised it on occasion during the first week and 

thereafter s/he regularly utilised it in the following weeks. Also, a few learners did not 

use it at all every week when they learnt vocabulary in their own time.  

In contrast, the trends in the individual responses suggested the majority more 

frequently used two of the strategy items. For the strategy remembering new words in 

example sentences, a few learners regularly used it every week for their own learning 

and another couple of learners used it in each week of their own learning. One learner 

(Participant 16) also used this strategy on occasion in the first week and used it 

regularly in the following weeks. Similarly, for guessing the meaning of new words 

from the context, a couple of learners used this strategy every week and another did not 

always use it in class but regularly used it for their own learning.  

Moreover, for using a list of words or glossary to review, just one learner 

(Participant 12) was found to regularly utilise this strategy every week of their learning. 

Another (Participant 16) used it on occasion at the beginning and thereafter s/he 
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regularly utilised it in the following weeks. Likewise, one learner (Participant 21) did 

not use it at all from the beginning but s/he frequently used it in the last two weeks. In 

contrast, some used it only on occasion or did not use it at all from the beginning till the 

end of their learning.  

Additionally, their responses suggested how the individual learners thought these 

strategies helped improving their learning of collocations in their own time. A couple of 

learners suggested that the use of example sentences helped to improve their learning of 

collocations at the beginning but later they were not sure until the last week. Another 

learner (Participant 16) noted that s/he had never studied collocations and did not study 

them during this period so they did not know how the strategies could have helped to 

improve their learning in their own time. Yet, one learner (Participant 14) suggested that 

the strategies helped to learn words by linking them with other words which were used 

as collocations.  

In sum, the results of the learners’ aggregated responses indicated that some 

learners in both groups had never used any of the learning strategies mentioned above 

for vocabulary learning including collocations in their own time. Nevertheless, the 

results suggested that the majority of the two groups were most likely to use any one of 

them at some point of their learning without regard to the frequency of use. Also, the 

strategy writing new words repeatedly to remember appeared to have the least number 

of uses in Group 1 while the strategy using a list of words or glossary to review, was 

found to have had the least number of uses in Group 2. According to the learners’ 

comments, the results suggest that the greater number of individuals in Group 1 have 

utilised strategies in order to improve their skill at guessing meanings, and remembering 

collocations by linking their meaning and comprehend their usage compared with the 

individuals in Group 2. 

Correspondingly, the trends of the individual responses for both groups 

illustrated marginal changes in the frequency of uses of each strategy every week 

among the individual learners. In most cases, the individuals in both groups were most 

likely to regularly use the strategy remembering new words in example sentences, 

followed by guessing the meaning of new words from the context. For the other two 

strategies, such as learning synonyms and antonyms and writing repeatedly, the 

individuals in Group 1 were found to regularly utilise them while only about half of the 

individuals in Group 2 were apt to regularly use them. Lastly, the majority of Group 1 

was likely to use the strategies, such as the use of a word list, while most in Group 2 

were unlikely to use them. Moreover, the learners in Group 1 were found to be more 
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conscious about uses of the strategies and their learning through the online lessons 

compared with the others in Group 2 according to their comments on how the strategies 

helped improving their learning outside the class. The results regarding the trends of the 

individual responses are summarised in Table 34.  

 

Table 34 

Summary of Trends in the Individual Responses for Group 1 and Group 2 

Research question 3 

a) Learners’ perceptions of the usefulness of the learning strategies 

 The trends were found to show slight changes in the individual responses for usefulness of 
all strategies every week for both Group 1 and Group 2.  

o The strategy looking up synonyms and antonyms was constantly perceived to be 
moderately useful every week in the two groups. 

o The strategy writing new words repeatedly to remember tended to be perceived by the 
majority as moderately useful and as highly useful in Group 1 and Group 2, 
respectively. 

o The strategy remembering new words in example sentence was considered to be 
highly useful at the beginning and fairly useful in the later period of learning for some 
although some had a negative feeling for it in Group 1. On the other hand, almost all 
individuals in Group 2 appeared to remain highly positive about its usefulness 
throughout the five weeks of learning.  

o The strategy guessing the meaning of new words from the context was most likely to be 
perceived by the majority as highly or fairly useful in the two groups overall. 

o The strategy using a list of words or glossary to review was mostly considered to be 
moderately useful among the individuals in Group 1 and to be a little useful among the 
others in Group 2 during the five weeks of their learning. 

 

b) Learners’ perceptions of the use of the learning strategies to complete the lessons 

 In most cases, the individuals in both Group 1 and Group 2 tended to utilise the strategy 
remembering new words in example sentence most regularly followed by the one guessing 
the meaning of new words from the context. 

 The two strategies involving the learning of synonyms and antonyms and repetition of 
writing were used by almost all individuals in Group 1 while they have been used by just 
about half of the individuals in Group 2. 

 The strategy involving the use of a word list appeared to have been used by the majority in 
Group 1 but not by many in Group 2.  

 The individuals’ comments suggest that the individuals in Group 1 could be more conscious 
about the use of the learning strategies and learning process through the online lessons as 
opposed to those in Group 2. 

 

 

Research Question 4 

How do learners learn vocabulary besides collocations using strategies and 

resources? 
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The learning journal included questions asking whether the learners utilised any 

learning strategies other than the strategies provided by the system and any other 

learning resources during the learning period. Also, it included a question asking about 

whether they were involved in any other vocabulary learning besides the online lessons 

and if so, how they learnt those vocabulary items in their own time. The results gathered 

through the questions are described in the following parts (a) and (b). 

  

(a) The learners’ use of other strategies including supportive learning resources 

during the online lessons 

The results revealed considerable differences in the use of strategies including 

supportive learning resources for Group 1 and Group 2. In terms of the learners’ use of 

learning resources, it was found that overall they just employed any types of 

dictionaries to support their learning using the online lessons (see Table 35). In detail, 

there were a total of 62.1% indicating the use of dictionaries in Group 1. Among the 

62.1%, any type of bilingual or monolingual dictionaries were found to be used to look 

up meanings of unknown words included in the online lessons if they did not guess 

them after reading the hint explaining meaning of each vocabulary item or they could 

not answer them correctly. Also, dictionaries were used to check any unknown 

collocations included as distracters in the questions and other collocations of the 

vocabulary items which the learners learnt in the online lessons. On the other hand, 

there were just a total of 36.7% indicating the use of dictionaries in Group 2 which was 

about half the percentage for Group 1. Among the 36.7%, any type of dictionaries was 

found to be used just at the beginning of the lessons or at the end of each lesson. The 

learners in Group 2 were less likely to use other learning recourses such as dictionaries 

to support their learning development for vocabulary knowledge in their own time for 

the most part.  

 

Table 35  

Learners’ Responses of the Use of Learning Resources in Group 1 and Group 2 

Learning resourcesa Response rate 

 Group 1 Group 2 

Dictionaries 62.1% 36.7% 

No 37.9% 60.0% 

No comments -- 3.3% 

Note. 
a 
“Learning resources” indicates extra resources that learners used to support their learning when 

they worked on the lessons in the CALL system.   
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Additionally, there were considerable differences in the use of other learning 

strategies for learning collocations and other features of vocabulary (see Table 36). The 

results for Group 1 revealed a total of 51.7% of the responses used any other strategies 

besides those provided by the online learning system. It was found that the most used 

strategy was the learning of vocabulary or collocations using example sentences 

(20.7%), followed by using bilingual dictionaries (10.3%). There were a total of 10.2% 

who used a record of their activities including all correct answers to review unknown 

words and collocations learnt though the online lessons. Also, there were a total of 

about 7.0% indicating the use of dictation or read-aloud strategies to learn vocabulary. 

On the contrary, the results for Group 2 revealed marginally different ideas about the 

learners’ use of strategies for general vocabulary learning including collocations. There 

were only 23.3% who used other strategies besides those provided in the online learning 

system. The 23.3% noted the use of repetition to remember words, the use of 

dictionaries to check meaning and patterns of collocations, and they asked their friends 

who were native English speakers.  

 

Table 36 

Summary of Learners’ Responses about Additional Strategies Other than Strategies 

Provided by the System  

Summary of learners’ response of additional learning strategies for learning 

Group 1
a
 

 
Group 2

b
 

Used example sentences  Used repetition to just remember 

Used bilingual dictionaries 
 Use dictionaries to check meaning and 

patterns of other collocations 

Checked records of my activities in the 
system 

 
Ask a friend of native English speaker 

Checked other possible collocations online 
 Used to study a various of aspects of the 

language 

Remember all correct answers in the lessons   

Worked on dictations and reading by listening   

Did read-aloud   

Made a list of unknown words   

Note. Summarised responses are based on 
a
the 51.7 % and 

b
the 23.3% of overall responses which 

indicated the use of other learning strategies for their vocabulary learning including collocations outside 

of class. 

  

Trends in the individual learners’ responses.  The trends in the individual 

learners’ responses for Group 1 implied there were significant differences among the 
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learners in terms of the use of other learning resources while they worked on the online 

lessons. About half of the individuals noted that they did not use any resources at all 

during the five weeks of learning. In contrast, the other half commented that they 

regularly used both bilingual and monolingual dictionaries, electronic dictionaries or 

English language learning websites to look up the meaning of unknown words 

appearing or any words answered incorrectly in questions in the online lessons. 

Similarly, the trend in the responses from Group 2 showed that a couple of learners 

constantly utilised electronic or online dictionaries while the others did not use any 

resources at all. 

Regarding their uses of learning strategies, there were differences between the 

two groups. In Group 1, one learner (Participant 3) commented that s/he checked the 

response patterns of answers to identify clearly how much s/he understood the content 

of the lessons and used example sentences to comprehend usage of collocations. Also, 

another learner (Participant 6) utilised webpages to check other possible collocations of 

two particular words in one week, guessing of meanings based on usage of words in the 

next week and then s/he used a bilingual dictionary to check meanings of unknown 

words in her/his mother language during the last week. A couple of learners worked on 

dictation in one week and made a word list to review in general but they did not study at 

all in the other weeks.  

In comparison, the trends for Group 2 showed the individual learners were less 

likely to utilise other strategies apart from the strategies suggested by the CALL system. 

One learner (Participant 15) utilised the strategy, memorisation or watching TV 

programs in the first two weeks, reading-aloud in the next week and did not use any 

learning strategies in the following week but s/he studied vocabulary including 

collocations as a whole in the final week. Further, another learner (Participant 16) used 

a dictionary to check other collocations at the beginning, asked her/his friends who are 

native English speakers in the following week and used a dictionary to check meaning 

of words to work though the online lessons in the last week but s/he did not use any for 

two of the weeks. Yet, other learners did not use any strategies at all.  

In sum, the results of the learners’ aggregated responses for the both groups 

suggested there were a greater number of learners in Group 1 who utilised learning 

resources, such as a few different types of dictionaries and English language learning 

websites to support their learning in the online lessons. Additionally, they were found to 

utilise the contents of the online lessons to improve their knowledge of collocations 

with vocabulary which were new or difficult for them. On the contrary, the small 
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percentages of the overall responses from Group 2 indicated the regular use of learning 

resources to support their learning in the online lessons on the whole. Likewise, there 

was the quite small percentage of the overall responses indicating the use of other 

strategies for learning vocabulary including collocations in general.  

Similarly, the trends of the individual responses suggested that the majority of 

learners in Group 1 continuously utilised dictionaries to work through the lessons 

throughout the five weeks of their learning and also a couple of different strategies to 

improve their knowledge of vocabulary including collocations. Similarly, in Group 2 it 

was found that a few learners regularly used dictionaries during the five weeks of the 

learning through the online lessons. However, the types of other strategies used by the 

individuals in Group 2 appeared to be limited and simple strategies and the individuals 

were unlikely to use them on the regular base. 

 

(b) The learners’ use of learning strategies for learning other features of vocabulary  

The results of the aggregated responses for both groups suggested some 

differences in terms of the learners’ vocabulary learning outside of their class (see Table 

37). The results for Group 1 showed there was a total of 79.3% of the responses 

indicating some activities that learners were involved in vocabulary learning other than 

the online learning lessons outside of the class every week. The most regularly used 

activities were readings, such as English newspapers and the use of dictionaries to learn 

unknown words (34.5%), followed by the use of commercially available vocabulary 

books for memorising (17.2%), learning in open educational courses in the English 

language provided by the university (13.8%), study for an English language proficiency 

test (10.3%) and participate in an English language club at the university (3.4%). In 

comparison, the results for Group 2 revealed there were only 26.7% of the aggregated 

responses indicating learning activities that learners have undertaken for learning 

vocabulary but a range of the activities were limited. Among the 26.7 %, the majority 

used E-mail communication with their friends (10.0%), followed by commercially 

available vocabulary books (6.7%) and readings, watching American dramas or English 

webpages (10.0%). 
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Table 37 

Summary of learners’ responses about learning activities that were carried out during 

the learning period 

Summary of learners’ responses about activities 

Group 1
a
 

 
Group 2

b
 

Reading and use dictionary to check 
unknown words 

 
Communication with friends by E-mail 

Use commercially available vocabulary 
books for memorizing 

 Learn from commercially available 
vocabulary books 

Learn through open educational course for 
English language 

 
Reading newspapers or books in English 

Study English language test  Browse websites in English 

Learning through the English language club  Watch American dramas 

Note. The responses are summarised based on 
a
the 79.3% for Group 1 and 

b
the 26.7% for Group 2 which 

indicated the learning activities that learners have undertaken for learning the language including 

vocabulary outside of their class. 
  

Trends in the individual learners’ responses.  The trends in the individual 

learners’ responses for Group 1 showed that learners had slightly different ways of 

learning vocabulary in their own time each week. Further, in terms of their learning 

experiences other than through the CALL system, one learner (Participant 9) 

commented s/he did not study vocabulary at all other than through the online lessons. 

On the other hand, a few learners also studied it through the open educational language 

course offered by the university and using the textbook related to a language test every 

week. The others consistently studied vocabulary most by reading English newspapers 

and commercially available vocabulary books every week.  

On the other hand, in Group 2, the majority were unlikely to learn vocabulary in 

their own time. For instance, one learner (Participant 15) did not study it at all and a 

couple of learners studied using a commercially available vocabulary book or reading in 

one week but did not study during the other four weeks. Only one learner (Participant 

16) regularly studied it by communicating with friends by E-mails in English, reading 

English websites or watching American dramas each week.  

To sum up, the results of the learners’ aggregated responses suggested that the 

ratio of the responses in Group 1 indicating the learners studied vocabulary in their own 

time were about twice as the percentages of responses of Group 2. Also, the results 

showed the learners in Group 1 were more likely to utilise learning opportunities 

offered at the university outside of their class as well as commonly available vocabulary 
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learning materials. Also, some in Group 2 were likely to use E-mail communication or 

television dramas which were found to have a quite limited learning context.  

Correspondingly, the trends of the individual responses revealed that the 

individual learners in Group 1 were most likely to use some different strategies and 

regularly study vocabulary using a couple of different materials or educational activities. 

On the other hand, the others in Group 2 were apt to use a limited number of strategies 

and they rarely studied vocabulary apart from their learning using the online lessons 

during the five weeks of treatment. The results about the trends for the two groups are 

briefly summarised to indicate how the trends were different among two groups (see 

Table 38).  

 

Table 38  

Summary of Trends in the Individual Responses for Group 1 and Group 2 

Research question 4 

a) The learners’ use of other strategies including supportive learning resources during the 
online lessons 

 The trends in the individual responses from each group showed significant differences in 
the use of learning resources and strategies among the individuals. 

 The majority of Group 1 constantly consulted dictionaries regardless of their types and a 
couple of other different learning strategies in order to support their learning in the online 
lessons and learning of collocations in their own time.  

 There was also a regular use of dictionaries in Group 2 although the results showed it was 
for fewer individuals compared with Group 1. However, there was quite a limited number of 
other strategies used by the individuals in the group. 

 

b) The learners’ use of learning strategies for learning other features of vocabulary 

 The trends in Group 1 showed that a wider range of strategies and learning materials were 
used and the regular learning of vocabulary was evident. 

 On the other hand, a limited number of strategies and learning materials were used by 
learners of Group 2 and the majority was less likely to participate in regular learning of 
vocabulary outside of the class. 

 

4.1.3 Discussion 

In Phase 3, the study attempted to explore the learners’ perceptions of uses of 

structured feedback used as hints and learning strategies provided by the CALL system 

and their development of knowledge of English collocations. All results presented in 

Section 4.1.2 were expected to provide some idea about how the hints and the learning 

strategies influenced their learning and improvement of their knowledge of vocabulary 
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through the CALL system and outside of their classes. All results are discussed 

according to each research question.  

Research Question 1 

How does structured feedback affect the development of collocation knowledge? 

The results of Research Question 1 presented here revealed a complex 

relationship of the effect of structured feedback with the difficulty level of the lessons, 

the achievement of the lessons and the development of knowledge of collocations. In 

the CALL system, the structured feedback was used as hints which had two main 

groups. One group included hints describing meanings or synonyms and another group 

included hints about explaining collocations. Firstly, the results showed statistically 

significant differences in the total number of both hint groups used among the learners. 

It is possible to consider that some learners regularly used hints while others only 

occasionally used them or did not use them at all while they worked through the online 

lessons. The results also suggested significant differences in the total number of both 

hint groups used among the five lessons. In particular, the total number of both hint 

groups used in Lesson 1 was statistically significantly different compared with the other 

four lessons. This means that the hints were used the most in Lesson 1 and the amount 

of the hint usage significantly decreased as the content of each lesson became more 

difficult for the learners. In the CALL system, Lesson 1 covered the higher frequency 

vocabulary items while Lesson 5 covered the lower frequency vocabulary items. 

Therefore, it is possible to say that most items in greater number of the lessons were 

new words or those which the learners had had a little previous knowledge of. Then 

most learners might have felt difficulty in comprehending contents of the hints provided 

in a greater number of the lessons.  

Secondly, the results revealed how the total amount of two hint groups differed 

statistically among the five lessons. For a group of Hint 1 (Hint 1 for short) which 

provided explanations of collocations, there were statistically significant differences 

among the five lessons in terms of the total number of Hint 1 used. Noticeably, the total 

number for Lesson 1 differed considerably and had the most use among the five lessons. 

Also, the total amount for Lesson 2 was statistically different, in particular, compared to 

Lessons 3, 4 and 5. In contrast, the results revealed the amount of Hint 1 used in Lesson 

5 was an extremely small number on the whole. As shown in the results, means for 

Lessons 3, 4, 5 were very small - just above zero. There results show that the learners 

might have had previous knowledge of collocations of the vocabulary items provided in 
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Lesson 1. However, they might have had quite limited knowledge of the collocations of 

other items in other four lessons.  

Analogously, for a group of Hint 2 (Hint 2 for short), the results revealed the 

overall amount used in Lesson 1 was statistically significantly different among the five 

lessons. The overall amounts used in other four lessons were not statistically different. 

This means that such hints were regularly used in Lesson 1 but they were less frequently 

used in the other four lessons. In the group of Hint 2, one type of hint was a description 

of meaning which were figurative and indirect rather than simple and direct to the 

learners. The total number of Hint 2 used decreased noticeably from Lesson 2 on the 

whole. Again, it is possible to consider that the vocabulary items included in a greater 

number of the lessons were harder to comprehend for the learners and Hint 2 was found 

to be less likely used. Furthermore, means of the total amount of Hint 2 used in the five 

lessons were greater than those for Hint 1. This implies that the learners tended to rely 

primarily on information about the meanings of words rather than an explanation of the 

collocations. What is more, the results illustrated statistically significant differences in 

the total amount of the hints used in Group 1 and Group 2 which were sub groups of 

experimental groups. In both groups, the total amount of the hints used in Lesson 1 was 

considerably greater than the other four groups. According to comparison of the results 

for both groups, means for Group 1 appeared to be much larger than the others for 

Group 2. In brief, it is evident that there was a close relationship between the use of the 

hints and the difficulty level of the lessons. Also, the important differences of the total 

amount of the hints used among the two groups can relate closely to the achievement of 

the lessons discussed below. 

The results of the aggregated number of exercises in the lessons illustrated the 

main differences between all learners as well as the two groups. According to statistical 

analyses, there were no significant differences in means of the aggregated number of 

exercises completed by the learners among the five lessons. Yet, in detail, the results 

showed the exercises in Lesson 1 were most completed while the others in Lesson 5 was 

least completed among the learners. This tendency is quite similar to the trends of the 

overall amount of the hints used in each lesson discussed previously. This implies that 

the number of the hints used is closely related to the achievement of the exercises in the 

lessons. Also, it is true that many vocabulary items included in Lesson 1 were familiar 

to the learners while many items included in Lesson 5 were hard to comprehend to them. 

In other words, many learners were unlikely to have a good knowledge of lower 

frequency words through general vocabulary learning.  
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Furthermore, the results illustrated statistically significant differences of the 

overall number of the exercises completed in the lessons between Group 1 and Group 2. 

According to the statistical analyses for means, there were considerable differences in 

the amount of achievement in Lessons 3, 4 and 5 among the two groups. In Group 1, 

almost the same number of the exercises was completed in each lesson. In Group 2, in 

particular, extremely small numbers of the exercises were completed in Lessons 3, 4 

and 5. The overall number of the exercises completed in Group 1 was relatively larger 

than Group 2 throughout the five lessons. Again, it is possible to confirm that the 

number of hints is closely related to the number of the exercises completed. These 

findings can be related to the development of knowledge of collocations on the whole.  

The results further revealed the main differences in the number of the exercises 

which included specifically noun, verb and adverb collocations in the lessons. The 

statistical analyses showed there were important differences in the overall achievement 

of the exercises with those three kinds of collocations between Group 1 and Group 2 

throughout the five lessons. The greater number of exercises about such collocations 

was completed among the learners in Group 1 than Group 2. Also, the number of the 

overall exercises about noun collocations completed was larger than the others about 

verb and adverb collocations. Relatively, the number of the hints used for the exercises 

about noun collocations appeared to be much larger than the others about two other 

collocations among the learners as a whole. Among the three kinds of collocations, 

noun collocations were comprehensible for learning through the lessons while verb and 

adverb collocations were difficult to comprehend for the learners. In addition, as the 

larger amount of Hint 2 used was shown in the results, it can be once again confirmed 

that many learners were more likely to rely on a description of meanings and synonyms 

rather than an explanation of collocations to answer questions in the lessons. This also 

implies that the learners were prone to be unfamiliar with the vocabulary items included 

in the lessons and they might have had a limited knowledge of collocations in general. 

All considerations of the achievement of the lessons given above were highly likely to 

be related to the improvement in knowledge of collocations through the two quizzes.  

According to the results, there was a statistically significant difference between 

the pre-test and the post-test among all learners. Importantly, it was found that the 

average of scores in the post-test was importantly increased. This means that an 

improvement in knowledge of collocations could be seen among the learners. In the 

same way, there were significant increases in scores in the post-test for both Group 1 

and Group 2 as the results showed statistically importance. Further, for a comparison 
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between Group 1 and Group 2, significant differences appeared in the post-test rather 

than the pre-test. The results of the pre-test in both groups suggest that there were no 

major differences in previous knowledge of collocations among the learners. Yet, in the 

post-test, there was a greater development of knowledge of collocations among the 

learners in Group 1 compared to Group 2.  

In the same way, the results showed significance in the improvement of 

knowledge of noun, verb and adverb collocations and a relationship with the number of 

hints used. Firstly, among all learners, significant increases in means of scores appeared 

in questions asking about noun and adverb collocations in the post-test. However, there 

were quite small increases in means of scores in questions asking about verb 

collocations. In fact, the largest overall amount of Hint 1 used among all learners were 

for the exercises about noun collocations, followed by adverb collocations and verb 

collocations as shown in the results. This implies that the hints used appeared fairly 

likely to assist the learners in improving their knowledge of collocations on the whole. 

Similarly, the results showed a quite similar tendency in both groups in terms of the 

increases in scores for the questions about the three collocations. In both groups, there 

were considerable increases in the questions asking about noun and adverb collocations. 

However, for the questions asking about verb collocations an increase in means of 

scores could be seen for Group 1 while a decline in means of scores appeared in Group 

2. Overall, bigger gains of overall scores for the post-test were evident among the 

learners in Group 1 while there were only small gains among those in Group 2. 

To summarise, as a significant increase in means of overall scores was shown in 

the post-test, there was an improvement in knowledge of collocations among the 

learners on the whole. In the two groups, there were increases in the means of overall 

scores in the post-test. Yet, the greater improvement in knowledge of collocations can 

be seen among the learners in Group 1 rather than in Group 2 who yield small increases 

in means of overall scores. Additionally, there were significant gains in overall scores 

for the questions asking about noun and adverb collocations compared with those 

asking about verb collocations on the whole. In fact, in particular, the hints about verb 

collocations had the lowest number of uses. These findings can confirm that there are 

close relationships between the number of the hints used with the achievement of the 

exercises completed and the improvement of knowledge of collocations. 
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Research Question 2 

How does structured feedback suggested by the CALL system influence completion of 

online lessons? 

In the study, structured feedback was provided as a hint designed for each 

question to support the learners’ learning though the online lessons. There were five 

different types of hints provided by the CALL system, such as a description of the 

meaning of target words, synonyms of a target word and explanation of noun 

collocations, verb collocations and adverb collocations. The results gathered through the 

learning journal illustrated whether how the learners perceived each hint type was 

helpful or difficult to use and how the five hints were used to work through each 

exercise in the online lessons based on the aggregated responses and the trends in the 

individual responses.  

According to the accumulated responses over five weeks, there were differences 

observed in their perceptions of helpfulness of each hint between Group 1 and Group 2. 

Firstly, the hint type about description of meaning of a target word was considered to be 

most helpful in both Group 1 (89.7%) and Group 2 (70.0%). Also, the second greatest 

percentage of the accumulated responses was for the the hint type about synonyms 

suggesting that it was perceived as moderately helpful in both groups (Group 1: 72.4%; 

Group 2: 70.0%). Importantly, the results revealed significant differences in their 

perceptions for the three hint types about noun, verb and adverb collocations among the 

two groups. About 50% of the responses in Group 1 suggested that the hints about noun 

collocations were considered to be moderately helpful while 80.0% indicated they were 

considered to be a little helpful or not helpful at all in Group 2. Further, of the 

aggregated responses, about 52.0% in Group 1 and 60.0% in Group 2 implied that the 

hint type about verb collocations was likely to be perceived negatively concerning its 

helpfulness. Likewise, of the aggregated responses, 55.2% in Group 1 and 73.4% in 

Group2 indicated that the hint type about adverb collocations was likely to be perceived 

as a little helpful or not to be helpful at all. These results suggest that most of learners 

tend to most depend on the meaning of target words rather than other information about 

the target words to learn through the online lessons. Also, as helpfulness of the hints 

about synonyms was perceived positively, it is considered that many learners might be 

likely to learn synonyms of target words to extend their knowledge and attain a deeper 

understanding of meaning of the target words. By contrast, as there were greater 

percentages of negative perceptions and helpfulness of the three hint types, it can be 
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understood that many learners were most apt to have had a quite limited knowledge 

about noun, verb and adverb collocations on the whole.  

In the same way, the trends in the individual responses suggested significant 

differences in how the individuals in both groups felt about the helpfulness of each hint 

type each week. For the two hint types about description of meaning and synonyms, 

there were some changes in their perceptions of helpfulness between highly positive and 

a little positive among the individuals in both groups. There were some learners who 

expressed a highly positive attitude about helpfulness of such hints and thereafter 

inclined to be negative as the lessons proceeded to the end in both groups. Also, one 

learner in Group 2 showed completely negative perceptions of it every week. In the 

CALL system, as described in previous sections, the level of difficulty with vocabulary 

items in each lesson rose as lessons proceeded. In other words, Lesson 1 included 

higher frequency of words while Lesson 5 included words of less frequency. These 

findings imply that a couple of learners did not know or had difficulty with some 

vocabulary items appearing in the lessons which included a greater number of words 

with less frequency. Therefore, it can say that they had difficulty in identifying clear 

meanings by reading descriptions of the meanings or synonyms. However, although a 

couple of learners showed negative feeling in the later weeks, many individuals in both 

groups were highly likely to be positive about the helpfulness of such hints. Hence, it 

can be suggested that providing a description of meaning as one hint was appropriate 

and many learners were highly likely to depend heavily on knowledge of meanings to 

identify correct collocations in the lessons in general. Likewise, synonyms of target 

words could also be efficient to assist the learners in understanding meaning of the 

target words without referring much other resources in the online lessons.  

Conversely, there were clear differences in their perceptions of helpfulness of 

hints about noun, verb and adverb collocations among the two groups. There were a few 

learners in both groups who did not think the hints about such categories of collocations 

were helpful. As shown in the results, a couple of individuals in Group 1 showed highly 

or moderately positive about the helpfulness of such hints. However, there were a 

greater number of individuals who showed a negative feeling for it compared to the two 

hints mentioned previously according to the trends in the individual responses. For 

instance, a few learners appeared to be positive at the beginning and became negative 

from the middle of the learning to the last week for such hints. Further, the trends for 

Group 2 revealed that the majority appeared to show a less positive feeling about such 

hints compared with Group 1. There were a few learners who expressed a highly or 
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moderately positive feeling every week. Still, one learner was completely negative 

every week and others were slightly negative until the middle of the learning week. 

Accordingly, it can be seen that overall individuals felt happy about using the two hints 

about description of meanings and synonyms rather than other hints about the three 

categories of collocations. What is more, the trends in the individual responses can also 

suggest that most individuals in Group 1 could understand the three hints about noun, 

verb and adverb collocations in most cases. However, it is possible to imply that the 

majority of Group 2 had difficulty in understanding the hints about the three categories 

of collocations on the whole. These considerations about their perceptions of 

helpfulness can be supported by the results about their perceptions of how each hint 

helped them to work or was difficult to use through each exercise in the online lessons. 

According to the results of their perceptions of how hints helped or were difficult 

to use, there were small percentages of the aggregated responses indicating hints about 

collocations except for the description of meanings among the learners in Group 1. In 

detail, the responses indicated that hints about verbs which explained parts of speech of 

words and adverb collocations were likely to be difficult to use compared to noun 

collocations. These results correspond to the percentages of negative perceptions shown 

in the results discussed above. Still, the higher percentages of the aggregated responses 

suggested that all hints provided by the CALL system were appropriate and easy to use 

among the two groups in terms of the difficulty with the use of the hints. Such responses 

suggested that an explanation of part of speech was helpful for the learners to identify 

appropriate collocations in questions. Furthermore, the two hints about description of 

meanings and synonyms appeared to be helpful to deduce appropriate collocations in 

questions.  

Similarly, according to the results for Group 2, it is possible to say that any hints 

about collocations were most likely to be difficult to use which was a similar tendency 

to Group 1 due to the lower percentages of positive responses concerning helpfulness. 

Interestingly, low percentages of the responses indicated a difficulty in using the hints 

about description of meanings. This finding implies that the expression of descriptions 

of meanings were difficult for learners who responded with such comments. This can be 

understood further according to the trends in the individual responses discussed below. 

Compared to the percentages of overall negative responses, there were higher 

percentages of the responses with positive perceptions for all hints. The description of 

meanings and explanations about collocations appeared to be helpful in identifying 

correct answers in questions. Besides, any hints were likely to helpful in understanding 
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the context of sample sentences provided in questions which supported learners’ 

understanding of the usage of collocations in sentences. In the CALL system, sample 

sentences which included target words were provided with questions in order to help the 

learners to deduce appropriate collocations through the context of each sentence. 

Overall, it is considered that providing sample sentences was also effective to support 

the learners’ understanding of collocations usage in general. In Group 2, all hints were 

found to be difficult for some learners while they were appropriate or easy for others. 

These tendencies found through the aggregated responses are evident from the results of 

the individual responses discussed below.  

The trends in the individual responses showed changes of the individuals’ 

perceptions of how each hint helped learning collocations each week. On one hand, in 

Group 1, one learner felt hints were not difficult but tried not to use them while working 

on the online lessons. Some learners felt the two types of hints about verb and adverb 

collocations were easy to use but the hints about description of meanings were more 

helpful. Others also felt the hints about synonyms, and noun and adverb collocations 

were helpful. On the other hand, some learners felt the hints about verb and adverb 

collocations were difficult to use as they had a limited knowledge of collocations, parts 

of speech and types of both verbs and adverbs. These findings explain why some 

learners did not use any hints at all or used them only on occasion and indicate that 

learners’ knowledge of vocabulary could vary among participants. Further, as has 

appeared in the results, a limited knowledge of vocabulary was most prone to make 

hints particularly about collocations, difficult to understand for some learners.   

Correspondingly, in Group 2, there was also one learner who did not often use 

the hints over the five weeks. According to a couple of learners’ responses, the hints 

about description of the meanings became difficult to use as the lessons proceeded 

unless it provided direct meaning. Also, expressions of descriptions in the hints 

appeared to make the hints difficult to understand for learners who responded with such 

comments. In the study, descriptions of meanings used in the hints were sourced from 

an English monolingual dictionary for advanced learners. It was expected that these 

description sentences would be comprehensible for learners at the advanced level of 

English at the university. However, some learners had difficulty in understanding 

English expressions from the monolingual dictionary according to the individual 

responses. Additionally, as some learners noted, their limited knowledge of collocations 

and grammatical knowledge of words were likely to make the hints more difficult to use 

in general.  
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To sum up, the results of the aggregated responses suggest that the hints about 

descriptions of meaning chiefly supported the leaning of collocations among the 

learners in both groups. The hints about synonyms also appeared to be helpful to 

identify appropriate collocations in questions in the online lessons. In contrast, the hints 

about noun, verb and adverb collocations were difficult to use. Furthermore, as shown 

in the trends in the individual responses, the hints about descriptions of the meanings 

were found to be difficult to use for some learners. Also, such hints were prone to 

become more difficult to determine clear meanings as the lessons proceeeded. Similarly, 

the hints about collocations of the three different word groups appeared to be difficult 

due to the learners’ limited knowledge of collocations and grammatical features of 

words on the whole. In fact, some learners felt comfortable about using all the hints 

while others felt it was difficult to use them. These findings suggest that apparent 

differences in their English language background could be seen among the individuals 

in both groups. It is also possible that previous knowledge of vocabulary including 

collocations differed among the learners. This can be related to their use of other 

learning resources to support learning through the online lessons and how they learnt in 

their own time.    

 

Research Question 3 

How do learning strategies suggested by the CALL system influence completion of 

online lessons? 

The results of the overall responses suggested how the learners perceived the 

usefulness of the learning strategies suggested by the CALL system and how they 

utilised the strategies for their learning through the online lessons. On the whole, the 

results can suggest that the learners were most likely to feel any suggested strategies 

were useful to support their learning of the online lessons. At the same time, the results 

presented somewhat differences between Group 1 and Group 2. In Group 1, the most of 

responses indicated highly positive perceptions for the usefulness of the strategy looking 

up synonyms and antonyms (a total of 93.1%), followed by the other strategies, guessing 

meaning of new words from the context (a total of 86.2%), remembering new words in 

example sentences (a total of 82.8%), writing new words repeatedly to remember (a 

total of 72.4%) and using a list of words or glossary to review words (a total of 69.0%). 

In Group 2, the highest percentage of overall positive responses appeared to be the 

strategy remembering new words in example sentences (a total of 93.3%), followed by 

the other strategies, guessing meaning of new words from the context (a total of 76.7%), 



149 

 

looking up synonyms and antonyms (a total of 73.3%), writing new words repeatedly to 

remember (a total of 73.3%) and using a list of words or glossary to review words (a 

total of 50%). Further, the trends in the individual responses suggested there were some 

differences in learners’ perceptions of the learning in both groups every week. On one 

hand, the trends for the strategy looking up synonyms and antonyms suggested the 

extent of learners’ perceptions of its usefulness was mostly moderate among the two 

groups in general. Analogously, the trends for the strategy guessing the meaning of 

news words from the context showed the strategy was considered highly useful for some 

learners and fairly useful for others on the whole. On the other hand, the trends implied 

some differences of learners’ perceptions among the two groups. The strategy writing 

new words repeatedly was more likely perceived highly useful in Group 2, comparing 

to Group 1. Further, the trends of the individual responses for the strategy remembering 

new words in example sentences were appeared different among the two groups. 

Learners’ perceptions of its usefulness were likely to decrease in the trends of Group 1 

while they have more likely remained highly positive in the one of Group 2. Moreover, 

for the strategy using a list of words or glossary to review, their perceptions of its 

usefulness were most likely to remain moderately positive in Group 1 but negative in 

Group 2. Overall, the learners were most likely to highly positively feel the suggested 

strategies were useful for their learning. In comparison, the differences in the trends 

between Group 1 and Group 2 suggest the idea that many learners in Group 1 might 

have more likely used strategies for compensation but the others in Group 2 tended to 

have used strategies for memorising rather than consolidating their knowledge. These 

differences of how the learners perceived usefulness of each strategy can be associated 

with the frequency of their use of the strategies every week. 

Correspondingly, the results showed further how frequently they used each 

strategy for the weekly learning in their own time. Also, the frequency of use of each 

strategy appeared to be varied and considerably different among the two groups. 

According to the results of the aggregated responses in Group 1, the most frequent use 

appeared to be the strategy guessing the meaning of new words from the context (a total 

of 96.5%), followed by the others such as, remembering new words in example 

sentences (a total of 93.0%), using a list of words or glossary to review (a total of 

86.2%), looking up both synonyms and antonyms (a total of 86.1%) and writing new 

words repeatedly to remember (a total of 86.1%). Interestingly, the strategy looking up 

both synonyms and antonyms had the second least use on the whole although there was 

the highest percentage of positive responses for its usefulness. On the other hand, the 



150 

 

strategy guessing the meaning of new words, was found to be the most frequent used 

and this was a higher percentage for the regular use than their positive responses for its 

usefulness. Likewise, there was a higher percentage of frequent use of the strategy using 

a list of words or glossary to review, although it was considered to be the least useful 

strategy among the learners in the group. Also, there was a higher percentage for the 

frequent use of the strategy remembering new words in example sentences, than the 

overall positive responses for its usefulness. Similarly, in Group 2, the most regular use 

was of the strategies remembering new words in example sentences and guessing the 

meaning of new words from the context in that all learners used either one of them every 

time for their own learning and perceived they were highly useful. Also, there was a 

higher percentage of the regular use of the strategy using a list of words or glossary to 

review, which was perceived to be the least useful among the learners. Likewise, there 

was a higher percentage of the regular use of the strategy looking up both synonyms and 

antonyms compared to the one for the overall positive responses for its usefulness. 

However, there was a smaller percentage of the regular use of the strategy writing new 

words repeatedly to remember compared to the percentage of the overall positive 

responses for its usefulness.  

Additionally, the trends in the individual responses also suggested the two 

strategies using guessing techniques and example sentences were regularly used every 

week although there seemed to be some differences in how frequently they were used. 

As they indicated it was useful, the individual learners in Group 1 were found to 

regularly use the strategy using synonyms and antonyms but this strategy was less likely 

to be used by the others in Group 2. Likewise, a majority of Group 1 were likely to 

frequently utilise two other strategies which were repetition of writing words and the 

use of a word list opposed to Group 2 although these strategies were considered to be 

useful among the individuals in both groups.     

In brief, the results of the aggregated responses suggest that many in both groups 

were most apt to utilise the strategies of guessing techniques by linking knowledge of 

surrounding words and remembering with example sentences rather than use of rote 

learning which involves the repetition of writing words. Also, one of the conventional 

strategies, the use of a word list, appeared to be regularly used among the learners 

although it was considered to be the least useful one. However, the individual responses 

revealed considerable differences in how frequently each strategy was used among the 

individuals between Group 1 and Group 2. The individuals in Group 1 can be 

considered to regularly use any combinations of the five strategies which enabled them 
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to learn not only single words but also target words with additional information such as 

synonyms and antonyms using a word list or contents of materials. In contrast, it is 

possible to say the majority of Group 2 was unlikely to utilise a variety of strategies to 

help them in extending knowledge of target words as was seen in Group 1. The learners’ 

perceptions of the usefulness of these strategies and the frequency of their use can be 

related to their use of other strategies and methods of vocabulary learning outside of the 

class which are discussed in the following section concerning Research Question 4.  

 

Research Question 4 

How do learners learn vocabulary other than through collocations using other 

strategies and resources? 

According to the results of overall responses in the learning journal, the 62.1 % 

of the learners’ aggregated responses indicated the use of additional learning resources 

to support the learning. Among the 62.1 % of the responses, the resources which were 

most used by the learners were different types of dictionaries such as monolingual, 

bilingual or online dictionaries as well as English language learning websites in Group 1. 

Similarly, there was the 36.7% of the aggregated responses indicating the most use of 

electronic or online dictionaries in Group 2. In the study, the CALL system provided the 

learners with one hint type describing the meaning of vocabulary items indirectly but it 

did not indicate with direct meanings for each question. This can explain why there was 

a regular use of different types of dictionaries to look up new or unknown words which 

they could not understand by reading such types of hint when they were answering 

questions in each lesson. Further, as the trend in the individual responses showed, 

different types of dictionaries were found to be used for different purposes in Group 1 

while they were likely to be used for a single purpose, such as looking up the meaning 

of unknown words in Group 2. For instance, a bilingual dictionary was used to look up 

the meaning of unknown words when it was difficult to identify it by checking the hint 

or words which were incorrectly answered in each lesson. Likewise, a monolingual 

dictionary this is, an English-English dictionary was used to check other possible 

collocations as well as the meaning of collocations or words. These findings imply that 

the learners in Group 1 might be more conscious of the learning of new words including 

collocations and to improve their knowledge compared with the others in Group 2.  

Furthermore, the results suggested how the learners in the two groups utilised 

any learning strategies other than the strategy items provided by the CALL system for 

supporting their online learning. During the five weeks of the learning, a total of 51.7% 
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among the aggregated responses indicated the highest use of example sentences which 

were also suggested by the system, followed by the use of dictionaries and a list of 

unknown collocations including correct answers from the questions in the lesson. 

Dictation and reading aloud were least used by learners of Group 1. Conversely, a few 

simple strategies, such as repetition, using dictionaries and asking their friends who 

were native English speakers were mainly used in Group 2. These findings suggest that 

the number of learning strategies used by the learners in both groups is generally quite 

limited. However, some differences in types of strategies used for their weekly learning 

outside of the class can be seen based on the trends of the individual responses in both 

groups. It is possible to say that many in Group 1 were very likely to use strategies such 

as cognitive strategies which involve analysing the usage of collocations and 

understanding the context where particular collocations are used by referencing example 

sentences and note that learners took while they were working through the lessons. By 

contrast, others in Group 2 were apt to work on memorisation or socio strategies such as 

asking questions to understand and remember collocations learnt through the online 

system. These findings about the differences in types of strategies used can be linked to 

how they generally studied vocabulary outside of the class.  

Additionally, as the results of the aggregated responses showed, a total of 79.3% 

in Group 1 and a total of 26.7% in Group 2 indicated the learners’ experience of other 

vocabulary learning outside of the class during the five-week of the learning. Majority 

in Group 1 were most likely to actively engage in reading news or stories in English 

using a dictionary, studying a vocabulary book or an English language proficiency test 

or participating in a language course or club outside of the class every week. In 

comparison, just a couple of learners in Group 2 were most likely to engage in watching 

TV programs in English or communicating in English with their friends by E-mail on 

occasion. According to the trends of the individual responses, the learners who 

conducted any vocabulary learning in Group 1 were found to regularly utilise those 

methods of learning previously described. However, others in Group 2 were less likely 

to learn any vocabulary through those methods on a regular basis and their learning 

methods appeared to be quite limited on the whole. In general, at the tertiary education 

level, instruction in vocabulary learning including learning strategies are unlikely to be 

commonly delivered in the class. This indicates that many learners are equipped with a 

limited knowledge of strategy uses since they were found to apply only one or two 

methods of learning vocabulary outside of the class in everyday life. Furthermore, the 

individuals who indicated the use of any of the strategies in both groups were most 
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likely to apply one or two learning strategies other than the strategies suggested by the 

CALL system for learning collocations in particular. These findings about their use of 

strategies and their learning experiences can be related to the results of their previous 

experience of learning of collocations. 

In the study, the survey of learning preferences was administered in class and the 

results of the survey revealed the learners’ experience of collocations during previous 

English language learning at schools or universities. In fact, it is commonly believed 

that second or foreign language learners face significant problems of usage of 

collocations in their written language production in general. This can be interrelated 

with their experience in learning collocations. According to the survey results, only 

12.5% of all learners who participated in the study had previous learning experience for 

such aspects of vocabulary. This finding implies that there is almost no specific 

instruction in the learning of collocations in the classroom at all levels of language 

education. Equally, it is true that instruction in vocabulary learning is less likely to be 

delivered since instruction which concentrates on communicative learning is more likely 

to be used in classes at the tertiary level of education. 

 

4.1.4 Ex-post facto findings 

As ex-post facto findings, the overall results were found through the comparison 

of scores of the vocabulary quizzes between the experimental groups (n=22) and the 

control group (n=17), and the survey on learning preferences. The study dealt with, in 

particular, results of questions concerned with the learners’ previous experience of 

learning of collocations and their preferences concerning duration of learning using the 

online learning system outside of the class. The results are considered to support other 

findings discussed above and to be interrelated with the learners’ responses in the 

learning journal. 

Learners’ previous experience of learning collocations.  In the survey, there 

were two specific questions asking about the learners’ previous experience of learning 

of collocations and their perceptions of how much they considered collocations to be 

important. Results revealed that only 12.5% of the learners had had experience in 

learning collocations of English in class while 87.5% of them have never learnt 

collocations in their previous learning in class. Further, the results indicated that a total 

of 75.0% of learners showed a positive feeling about the importance of collocations as 

18.75% of the 75.0% considered collocations were quite important and 56.25% 
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considered collocations were moderately important. On the other hand, 25.0% sounded 

negative about their importance because 6.25% of the 25.0% showed they were 

completely negative about the importance of collocations and 18.75% appeared to be 

slightly negative about it. Overall, the majority have never learnt collocations in their 

previous language learning experience. However, they were highly likely to consider 

the learning of collocations was important for them. 

In brief, based on the survey results, there were a total of 75.0% of the learners 

who considered that knowledge of collocations was important for them. Almost 90.0% 

of them had never studied collocations, but the majority agreed with the significance of 

knowledge of collocations. This finding implies that it is necessary to provide 

opportunities for learning collocations which enable them to comprehend word 

combinations used in a natural way in the target language. Designing a variety of 

materials targeted solely on learning collocations can be further explored in a future 

study. 

 

Learners’ preferences for duration of learning. The survey of learning 

preferences also included a specific question asking about the learners’ preference of 

duration of the learning through the online system outside of the class. According to the 

results, 25.0% of the learners suggested that they were inclined to prefer the five weeks 

of intensive learning. 75.0% of the learners indicated that they were apt to favour ten 

weeks learning. In the study, the online lessons were delivered for five weeks and there 

were indeed considerable differences in achievement in the lessons as well as the 

improvement of knowledge of collocations on the whole. Because of this, these survey 

results provide a general idea about how many weeks learners would be asked to work 

through in the online lessons. In order to maximise their improvement with minimum 

burden, it is important to determine the most efficient duration of the learning as part of 

the design of the online lessons.  

 

A comparison of knowledge of collocations between the experimental group 

and the control group.  In the current study, the two vocabulary quizzes were also 

administered to the control group to determine the main difference in knowledge of 

collocations from the experimental group. Results for the control group were analysed 

in the same manner as the others for the experimental group. With regard to differences 

in the pre-test, there was no statistically significance of scores between the experimental 
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group (Mean = 10.94, SD = 2.29) and the control group (Mean = 9.56, SD = 2.68), t(32) 

= 1.62, p = .06. This implies that there were no considerable differences in previous 

knowledge of collocations among the two groups although the experimental group 

yielded slightly greater scores on the test. On the contrary, regarding differences in the 

post-test, a statistical significance appeared in the means of scores on the test. Overall 

scores achieved by the experimental group (Mean = 16.13, SD = 4.59) were 

considerably higher than those yielded by the control group (Mean = 11.59, SD = 2.94), 

t(25) = 3.36, p = .001. This finding suggests that learning through the online lessons was 

likely to materially assist learners in gaining knowledge of collocations on the whole. 

As already discussed, in fact, most learners in the experimental group had no experience 

of learning collocations during their previous language learning. Findings from the 

learners’ comments described previously suggested that the online lessons including the 

hints appeared to help them comprehend abstractive linkage of collocations and their 

usage in sentences. Altogether, giving any opportunities to learn through the online 

system can be a practical method necessity to support vocabulary learning outside of the 

class. 

 

The use of tailored contents.  The current study attempted to explore the best 

way to provide tailored contents to the individual learners in the CALL system. As one 

potential method for such a purpose, a data mining method was employed using 

association rules which support the system to find unique relationships existing in the 

data set of learners’ response patterns in each lesson. An analysis of such unique 

relationships was designed in order to determine the next question based on the highest 

likelihood of success after answering the current question. In other words, the system 

provides the next question which is more likely to be answered correctly even if the 

learners make a mistake in the current question. Under these circumstances, tailored 

content designed in the system is expected to help the learners to increase their 

achievement in the lessons. In terms of the calculation of the likelihood, the system 

analysed association rules of all previous response patterns and calculated the 

confidence and support. In the process of these calculations, the system is designed to 

learn and adjust the content to particular situations.  

In the current study, the association rules problem can be explained as follows: 

Let I = [ I1, I2, …, In ] are a set of items, in our case it is the set of correct and 

incorrect answers of different questions in a row. Let D be a set of all transactions 

where each transaction T is a set of items such that T ⊆ I. Let X, Y be sets of items such 
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that X, Y ⊆ I. An association rule is an implication in the form X ⇒ Y, where X ⊂ I, 

Y ⊂ I, X ∩Y = empty set. 

Association rules mining is about discovering a set of rules that is shared among 

a large percentage of the dataset. It tends to produce a large number of rules in general. 

The goal of use of such mining was to find rules which are useful for the researcher in 

the current study. There are two ways of measuring usefulness, both objectively and 

subjectively. Objective measurements involve statistical analysis of the data, such as 

support and confidence. Examples described here are to provide a general concept of 

support and confidence in the measurements.  

 The rule X ⇒ Y holds with support if S% of transactions in D contain X ∪Y. 

Rules which have S% which is greater than a user-specified support is 

considered to have minimum support. 

 The rule X ⇒ Y holds with confidence if C% of the transactions in D that 

contain X also contain Y.  

Rules which have the C% which is greater than a user-specified confidence is 

considered to have minimum confidence. 

 

Group 2 received questions selected based on association rules mining in the 

system. For the group, before assigning the next question within the same exercise, the 

system looked into association rules of all previously answered questions by all learners 

and provided the next question which had the statistically highest confidence. Questions 

with higher confidence were considered to be answered more correctly. The researcher 

relied on the assumption that a certain order of the exercises make it is more natural and 

easier for learners to perceive and comprehend the contents. 

As described previously, the learners were assigned randomly to two groups for 

the experimental treatments. The individual learners in Group 1 received questions 

randomly chosen by the system, while the others in Group 2 received questions chosen 

based on the calculation of the highest confidence of association rules of questions 

previously answered. The current study dealt with only the cumulated data throughout 

the lessons within each group for analyses of learners’ response patterns and attempts. 

Additionally, there were nine learners in both Group 1 and Group 2 who achieved the 

competent point for all vocabulary items included in the lessons. The data of those nine 

learners were dealt with for the analyses of learners’ response patterns and attempts 

throughout the five lessons. In relation to the total attempt for each vocabulary item, the 

study did not take outliers in the dataset which had more than 10 attempts into 
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considerations in the process of analyses in this case. The results show that the learners 

in Group 1 had a total of 6,869 attempts for answering correctly questions, and they 

answered a total of 1,554 different questions. This means that they took 4.42 attempts 

on the average in order to answer correctly and achieve the competent level, 8 points. 

On the other hand, those in Group 2 took a total of 4,414 attempts and answered a total 

1085 different questions in order to complete the lessons. This indicates that they took 

4.06 attempts on the average. In terms of the comparison of total attempts among the 

two group, Group 2 had 21.8 % fewer less attempts to complete the required number of 

exercises throughout the five lessons compared with Group 1 (Group 1: 60.9%; Group 

2: 39.1% out of the cumulated number of attempts). Therefore, these findings confirm 

one of the hypotheses posed in the current study that the usage of tailored contents 

based on association rules mining can provide positive benefits for language learners in 

order to facilitate their progress in the online lessons. At the same time, since there are 

some limitations identified in this phase, it may be necessary to run further studies in 

order to gather extensive data in order to provide a clearer idea of the influence of 

association rules mining to create tailored content in future studies.    

 

4.1.5 Limitations 

Several interesting research findings were discovered after having delivered the 

CALL system in the current phase. Yet, there were major limitations recognized while 

the CALL system was delivered. Firstly, the duration of the learning period was 

scheduled for delivering for five weeks in order to allow the experimental period to be 

fit the curriculum in the course at the university. It was hoped that this period could 

have been longer, but the curriculum in the course meant that it wasn’t logistically 

possible. In each lesson, 20 vocabulary items were expected to be learnt every week and 

the learners were expected to learn a total of 100 items during the five weeks of learning. 

Although the results discussed here clearly showed a significant improvement in the 

knowledge of collocations among the learners, this intensive five-week learning could 

be one potential limitation in the third phase. In the current study, the short time period 

of five weeks is too short for any concrete conclusions to be reached about development 

of collocations, but the ex-post facto results showed there were clear differences in the 

learners’ previous learning experiences of English collocations. This has led to one 

potential limitation where some learners may have felt difficulty in understanding the 

content of the lessons and needed more time than others who had early completed the 

exercises. In a future study, giving learners more than five weeks of learning could be 
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expected to provide more positive evidence about the influence of the use of learning 

materials and resources for the improvement of academic knowledge. This 

consideration suggests the main practical implications for the design of the CALL 

system, which are elaborated further in the following section. 

 

4.1.6 Implications 

The present study suggests major implications about the design of CALL 

systems arising from the study on the delivery of the system in Phase 3. Firstly, the 

results suggest the clear relationship between the amount of the use of hints and the 

level of difficulty with the lessons. On one hand, the hints were used the most in Lesson 

1, which included vocabulary items with a higher frequency of occurrence. On the other 

hand, the least amount of hints was used in Lesson 5 which covered other items with a 

lower frequency of occurrences. This implies that some learners might have had 

difficulty in identifying the meanings of the items since they could have been unfamiliar 

or had limited knowledge of the items with lower frequency of occurrences. These 

considerations reflect the ex-post facto findings in terms of the learners’ previous 

experience with the learning of collocations. It is clear that there was little or no 

instruction of knowledge of collocations in class. The insufficient nature of instruction 

of collocations might have resulted in a lack of knowledge of collocations. This could 

have reduced some learners’ achievement in the online lessons overall. In fact, there 

was considerable demand for an improvement of understanding of collocations as well 

as an understanding of academic words based on the findings in Phase 1. 

Correspondingly, the findings indicated that many learners felt it was important to learn 

collocations in the current phase. In the current study, the researcher has attempted to 

design the contents of the online lessons based on the studies in previous phases 

because there has been no system or data which have purely supported the learning of 

academic words or collocations. In future studies, it may be necessary to further 

investigate what contents of learning materials are more effective in order to support the 

learning of such aspects of vocabulary. Likewise, it may be necessary to design the 

contents which can facilitate the learners’ improvement in knowledge of low frequency 

words as well as high frequency words overall.  

In relation to the contents of the lessons, the researcher has also attempted to 

design lesson content taking into account the structured feedback which was provided 

for each question in the online lessons. The experimental findings suggest that the 

number of hints used were considered very effective to support the learners in 
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completing the exercises in each lesson. Moreover, the contents of the hints were 

considered highly beneficial for learners overall based on their comments which 

suggested the hints helped the understanding of meanings and abstractive connection of 

words as collocations. In order to design the content, English expressions were mainly 

sourced from one English language dictionary for advanced learners and they were 

simplified as much as possible. There were some learners who commented that the 

English expressions were initially somewhat difficult to understand. Based on these 

considerations, it is also necessary to pursue extensive investigations into what contents 

can be included in structured feedback in order to facilitate learners’ better 

understanding of collocations as well as academic words through the CALL system.  

In addition, the researcher attempted to incorporate the strategy of data mining of 

database technology in order to generate tailored contents. Tailored contents were 

designed based on the association rule strategy which was expected to help the CALL 

system to discover interesting relationships between every two questions and generate 

the next question which was highly likely to be answered correctly. The ex-post facto, 

findings were most likely to support evidence that the learners’ learning process could 

be facilitated by tailored contents based on the association rule strategy had facilitated. 

As discussed previously, it might be useful to investigate this further in order to suggest 

a better understanding of how tailored contents affect learners’ learning process and 

achievement in a future study.  

Lastly, it is noted that language learners possess a limited knowledge of 

collocations as well as academic words overall. The findings in the current phase imply 

the importance of considering the ideal duration of the learning which could potentially 

support the continuous learning process in completing the online lessons. Allowing 

more than five weeks in future could be expected to provide more positive data in 

relation to the relationship between the development of their knowledge and the 

influence of the content on the lessons. 

 

4.1.7 Summary 

The experimental studies in the third phase revealed interesting findings 

confirming the close relationship between learners’ use of learning resources and 

content provided in the CALL system and the growth of their knowledge of English 

collocations with academic words. Firstly, the contents of structured feedback were 

considered reasonably effective in assisting the learners to determine the meanings of 

the vocabulary items and then identifying correct choices of collocations in the 
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questions. This is supported by the reasonable amount of responses indicating high 

positive perceptions of the helpfulness of the hints among all learners on the whole. 

Correspondingly, the considerable number of hints used in one group resulted in 

learners’ greater achievements in the vocabulary quiz at the end of the learning period 

and a larger number of exercises completed compared to the other group. Although the 

findings indicated major differences in the learning achievement among the two groups, 

the current study observed that relevant factors contributed to such different outcomes. 

As the results revealed, a high percentage of learners had had no experience of learning 

collocations. Additionally, some responses indicated that English expressions or 

explanations of word features included in the hints were somewhat difficult to 

comprehend and use to identify correct choices in the answers. These findings suggest 

that there might have been potential observed differences of fundamental knowledge of 

English language among learners overall. Since there had been insufficient previous 

instruction of collocations and academic words, it was essential to design content to 

help widen their initial knowledge of the language. The findings in Phase 3 demonstrate 

the positive efficacy of the content of the online lessons including structured feedback 

in order to assist learners in attaining knowledge of collocations by the end of the 

learning period.  

 Additionally, the current study attempted to provide a total of five strategy items 

including the recommended usage of each strategy in the CALL system. The purpose of 

their provision was to help the learners to expand their initial knowledge of learning 

strategies and to increase their awareness of the use of the strategies for vocabulary 

learning in their own time. The findings prove that providing the strategies with 

recommended usage was considered effective based on the learners’ highly positive 

perceptions of the usefulness of each strategy. Relatively, the recommended usage was 

likely to increase their awareness of strategy uses as the learners showed at least 

moderate use of each strategy at some points of the learning period every week. In terms 

of the use of strategies other than those suggested by the system, the results indicated 

many learners tended to be limited to the use of dictionaries to support their vocabulary 

learning apart from the online lessons for the most part. Thus, it can be useful to 

investigate what other recommendation of usage for the strategies can increase their 

usage and enrich learners’ vocabulary learning in the future.  

In brief, interesting and positive findings were discovered in the study in Phase 3. 

The findings support that the CALL system designed in Phase 2 was considered 

reasonably effective in helping learners to gain in-depth knowledge of academic words 
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including collocations. At the same time, the study has raised the need for further 

consideration of how the CALL system can be updated to lead to better performance by 

the learners and better understanding through the online lessons.  

 

4.2 Phase 4 – Review of the design of the system 

Phase 3 of the study presented positive evidence suggesting the contents and 

resources in the system have positively influenced the learners’ learning process and 

achievement. Still, the findings in the study have suggested that there was the possible 

need for changes in the current version of the system. Therefore, the study in Phase 4 

set out to determine what features of the system needed to be modified and what 

additional content would need to be included by reviewing the system. Research 

findings discovered in Phase 3 adequately dealt with considerations for the content of 

the lessons, GUI and additional learning resources which would be embedded in the 

current version of the system.   

     

4.2.1 Considerations of the number of exercises in the lessons 

Phase 3 of the study gave potential considerations regarding the number of 

exercises to be delivered to the learners. The results of the study support the idea that 

there could be considerable differences in English language knowledge among the 

individual learners since statistical significance for the number of exercises completed 

has been revealed. This idea can be further supported by the fact that the majority of the 

learners had had no experience of learning collocations in their previous educational 

context. In fact, there was a considerable demand for the improvement of understanding 

of collocations discovered in the survey results presented in both Phase 1 and 3. Initially, 

the lessons were made up of a total of five different types of exercises in order to make 

learning contents varied. The first three exercises were designed to enable learners to 

understand the logical sense in which words were used together as collocations in a 

natural way in the target language. The last two exercises were mainly designed to help 

them to consolidate their understanding about collocation through different contexts of 

sentences. Additionally, the questions in the lessons were designed to give learners a 

learning opportunity where they could encounter words with both high and low 

frequency of occurrence throughout the lessons. This approach was developed based on 

the findings about learners’ knowledge of academic words in Phase 1. In the five weeks 

of learning, the learners were asked to attempt to complete the five exercises in each 



162 

 

lesson every week. Consequently, there was significant positive evidence relating to the 

learners’ improvement in knowledge of collocations based on their achievement in the 

vocabulary quizzes. At the same time, according to the results for the number of 

exercises completed, the study suggests that vocabulary items including choices of 

collocations may have been difficult for some learners and this may have influenced 

their completion of the lessons on the whole. Accordingly, the researcher has sought a 

redesign of the number of exercises which would be able to give learners more time to 

develop fundamental understanding about vocabulary items with low frequency as well 

as their collocations in future learning. In the updated system, the lessons were 

redesigned to cover the first three exercises with a reduced workload. 

  

4.2.2 Considerations of screen layout 

In the system built in Phase 2, the contents on the webpages were initially 

designed with the simplest style possible. The width of the webpages was designed 

without a restricted size set in the system in that the contents were displayed in the full 

screen size depending on the monitor size. Font sizes were set at a moderate size and 

colours for the contents were limited to a few different colours so as not to distract the 

learners’ attention from understanding the concepts of the lessons. The simplified 

design of the contents seemed to have caused a slight difficulty in finding necessary 

information or links. According to the class teacher’s comments, the learners seemed to 

have had difficulty with recognizing the link to the list of strategies in the lesson page. 

The study took the layout of the homepage into careful consideration. It was considered 

that the contents should be displayed in a wide size and the links to other pages should 

be presented in a small size, so the learners might have also had difficulty in finding the 

link for vocabulary practice on the homepage. These considerations based on comments 

from the users led to the redesign of the layout of the contents and screen which is 

expected to facilitate learning better. The screen layout has been redesigned with a 

narrower size set in the system, and the contents were redesigned with important 

information highlighted about the lessons and an additional link to ‘Vocabulary’ 

practice for easy access to the lessons.  

There were also some other comments by the learners in the survey on learning 

preference which led to an adjustment of the screen layout. In the class context where 

the system has been delivered, there was an learning option which allowed learners to 

work on the exercises on their mobile phones, thereby giving the learners an option to 

work on the online lessons during the experimental period. However, there were a few 
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comments from learners which indicated it was difficult to view at all contents because 

of the small size of the screen on mobile phones. For future studies, the design of the 

screen layout can be an important consideration if the opportunity of using mobile 

phones or devices is also going to be given to learners in the learning context. Yet, it 

may be a challenge to consider the design of a screen layout which is able to fit the 

necessary amount of the learning contents in the screen of such devices and deliver 

them appropriately through the devices as well as with computers in future studies. 

 

4.2.3 Considerations of the inclusion of an additional learning resource 

Another consideration arising from the study was including an additional 

learning resource in order to assist learners to grow their knowledge of collocations 

through the online lessons. Initially, sample sentences associated with vocabulary items 

were included in the questions in order to help the learners to guess meanings of the 

items from context of the sentences in addition to the hints. It had been considered that 

there were reasonable amounts of resources included in the exercises to help answer the 

questions. According to their comments considered in the results, the sample sentences 

were likely to be effective for them to lean how each vocabulary item was used in 

sentences and identify meanings and collocations overall. Still, the results of the study 

in Phase 3 indicated that many learners intended to seek other example sentences from 

other available learning resources to have a good understanding about collocations in 

their own time during the learning period. There were also some learners who had 

sought other possible collocations of the vocabulary items in their own time. These 

findings relating to their learning activities and strategies have given rise to the idea that 

there could be a need for the additional learning resources for such learning purposes. In 

particular, the study has treated the provision of links to corpus libraries, namely, ‘The 

British corpus library’ and ‘The British National Corpus’. The former provides several 

online services for corpus libraries and allows learners to do simple searches from the 

British Library. The latter allows learners to make extensive searches with various 

criteria to gain specific data that they require. Providing the links to these corpus 

libraries is expected to enable learners to do immediate searches for a number of 

example sentences to attain a deeper understanding about the collocations that they 

learn in the online lessons.        
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4.2.4 Considerations of an extra feature for teachers 

A review of the features of the system for teachers was also carried out based on 

discussions with the teacher in the actual use of the system in the class, and the kinds of 

features that could be expected to help in collecting reasonable data for future studies. 

As mentioned previously, the study has given an opportunity to the learners to access 

the system through their mobile phones or devices as well as computers. In future 

studies, such kinds of learning contexts can be seen more in CALL. Therefore, the study 

considered that it would be useful to collect accurate records of learners’ access through 

different technological devices in future studies. For this consideration, a function 

which enables the system to track the use of various other potential devices in the 

system was added. 

 

4.2.5 Considerations of the contents of the hints 

Another potential revision can be the content included in hints designed by the 

researcher in the study. Essentially the contents of the hints were structured according to 

the main idea of each exercises and questions covered in it and all English expressions 

were accessed from one English dictionary for advanced learners because the 

participants were studying in in an advanced English course at the university. Overall 

findings in the study in the third phase indicated that the contents in the hints were 

perceived as comprehensible and easy to use. Similarly, the findings have suggested the 

hints were helpful to identify potential correct collocations in the questions. In the 

meantime, there were a few learners’ comments indicating English expressions and 

contents of the hints were slightly difficult to understand due to their limited knowledge 

of English language. The study in the third phase was carried out among one cohort of 

learners for the five weeks of the experiment. The present study has considered it may 

be necessary to conduct an extensive investigation of the efficiency of the hints to 

gather extensive data from other cohorts of learners. Accordingly, such extensive 

studies may help the researcher to gain a better idea of how the contents of the hints can 

be designed appropriately in future studies. The study attempts to provide only a 

possible consideration for revising the contents of the hints in this thesis. 

     

4.2.6 Summary 

Findings in Phase 3 were considered to have provided positive evidence relating 

to the positive relationship between use of the learning resources and the learners’ 
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improvement of knowledge. At the same time, it gave rise to key considerations of 

necessary changes in the system in that the online exercises can be expected to become 

more effective for learning in a future study. In fact, the design of the contents 

embedded in the system requires continuous revisions and development in order to deal 

with potential negative points discovered in the period of the experimental procedure in 

the actual learning context. During Phase 4, revisions in the design of the content 

quantity in the lessons, screen layout, the additional learning resource, the contents of 

the hints and the extra feature in the teacher’s page were carried out. These revised 

features of the system may be expected to provide learners with learning material which 

gives them less pressure and more access to a large amount of authentic language and 

text. Similarly, they might be able to give teachers a better understanding of learners’ 

activities and their attitudes towards the use of technological devices. The review 

carried out in the current study was sought to suggest what features of the system could 

be beneficial for learners and future studies. 
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Chapter 5 – Conclusion and Implications 

This thesis has explored the longitudinal case study which intended to 

demonstrate the design and implementation phases of the CALL system. In the study, 

the CALL system was developed for learning English collocations of academic words 

for advanced language learners at the university level of education. In the design phase, 

the present study started with two preliminary survey studies which significantly 

contributed to the establishment of the vocabulary list, the design of learning activities 

including the structured feedback, supporting resources, functional components of the 

system. During the implementation phase, an experimental study of the system in actual 

use was carried out in order to determine how tailored contents in the system affected 

learners’ acquisition of collocations and learner perceptions of the hints and strategies 

provided by the system. There were two groups named Group 1 and Group 2 in the 

experimental setting in the study. The researcher examined their learning achievements 

and learners’ perceptions of the use of learning resources and learning of collocations in 

the two groups. Thereafter, experimental findings discovered in the study brought about 

modifications of some aspects of the system which were carried out in the fourth phase 

in the study. 

The findings observed in the two preliminary survey studies suggested concrete 

ideas that learners expressed they would need to most improve fundamental knowledge 

of multifaceted aspects of vocabulary and increase their understanding of academic 

words. As being noted in the literature, learners often have limited ability of language 

production and insufficient usage of combinations and forms of words in their academic 

written work at the university level. In the preliminary studies, some learners expressed 

they would need additional activities to learn vocabulary through their courses. Based 

on these findings, it can be understandable there is the need of the learning support in 

order to help learners have in-depth understanding of academic words including aspects 

of contextual words, such as collocations, which has been considered one of major 

hindrances that most language learners commonly face with in vocabulary acquisition. 

Furthermore, although the majority of learners generally had experience of learning of 

vocabulary outside of class, many learners have had no experience of the use of online 

activities other than online news or dictionaries. The online activities or resources most 

commonly used by the learners were online dictionaries and/or translators, followed by 

vocabulary games or quizzes and websites such as YouTube, Google search or 

Facebook. As there has been little instruction of vocabulary acquisition in class, many 
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learners can have little information of online learning materials available and they may 

not be encouraged to undertake online activities outside of class. In relation to their 

previous experience of vocabulary learning, such limited choice of learning activities 

can be associated the extent of learners’ knowledge and awareness of the use of learning 

strategies for increasing size, width and depth of vocabulary knowledge on the whole. 

The preliminary study observed the range of strategies that learners have used was 

likely to be limited to repetition of writing words, memorisation and the use of word 

lists on the whole. In the survey studies, the learners have had previous experience of 

attending the language proficiency tests as part of academic requirements for entering 

the university. They were considered competent user of the language, but the 

differences in their language levels were found based on their responses in the survey. 

The findings also suggested somewhat differences in a range of strategies use among 

the learners depending on their language competency levels. In general, many learners 

with lower levels of competency are apt to commonly use one strategy or two strategies 

at the most while others tend to have a greater awareness of the use of different 

strategies which lead to higher levels of competency.   

Correspondingly, the survey study illustrated interesting findings in terms of the 

degree of learners’ fundamental knowledge of use of academic vocabulary. The survey 

findings implied that the learners have had greatest difficulties of understanding the use 

of lower frequency words in each sublist in the AWL. Similarly, they showed that the 

learners’ depth of understanding of words appeared to be correlated with the difficulty 

level of sublists which consisted of a larger number of low frequency words for the 

most part. The greater number of words listed in Sublist 1 consisted of more familiar 

words to the learners compared to Sublist 10 which consisted predominantly of low 

frequency words. These findings on the learners’ knowledge of academic words are 

closely related to their previous experience of learning of vocabulary outside of class. 

Thus, the research findings can shed light on our understanding of learners’ problems 

with knowledge of vocabulary and the use of strategies for vocabulary development 

through independent learning outside of the class.  

In the implementation phases, the findings in the experimental study suggested 

that the contents and resources provided by the system can importantly influence 

learners’ perceptions of their usefulness and learners’ achievement in the online lessons 

as well as vocabulary quizzes. Additionally, the findings confirm that learners’ 

understanding of the contents covered in the hints was likely to be affected by 

individual learners’ previous knowledge of English language and vocabulary. For the 
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most part, the hints designed to help determine the meanings of vocabulary items were 

utilised significantly more than the other hints to help understand the usage of 

collocations related to the questions in the online lessons. Further, the findings showed 

that the usage of the former type of hints actually decreased as the difficulty level of the 

lessons increased. This implies that learners were highly likely to have had difficulty in 

determining meanings of lower frequency words, implying limited knowledge of such 

words. The less difficult hints related to vocabulary items in the lessons were 

considered comprehensible and they might have resulted in an increase in understanding 

of meanings and collocations of the words. Learners showed greater achievement in the 

completion of lessons which covered larger numbers of vocabulary items that they were 

familiar with, and the results suggested that lesser usage of the hints describing 

collocations used may be related to a lack of experience in learning of collocations 

among the majority of learners. Moreover, the results also indicated that many learners 

felt that learning of collocations was important, supporting the idea of the necessity of 

the instruction of academic words including collocations in and/or outside of class.  

Besides, in relation to the use of strategies, many learners were found to show 

positive attitudes towards the usefulness of the strategies suggested by the system and 

several strategies were utilised at different points in the learning of vocabulary. This 

implies that suggesting examples of usage of each strategy might have helped to 

increase learners’ use of the strategies. Moreover, with regard to the use of tailored 

contents, the results indicated that the group of learners who received tailored contents 

was found to have taken fewer attempts to complete the exercises in the lessons 

compared with the other group. This suggests that tailored contents generated by 

association rules may have supported learner achievement in the online lessons. In order 

to enhance the understanding of potential of tailored contents, further investigation may 

be necessary to gather extensive data which suggest clear ideas about its effectiveness. 

Altogether, all the findings in the study in the third phase can deepen our understanding 

of the influence of the learning contents and resources on learners’ achievement in 

vocabulary development.  

At the same time, the findings also suggested the need for revision in the design 

of the features embedded in the system. Revisions were made to the number of 

exercises and the design of the screen layout. Also, one additional learning resource and 

one extra function were added to the learners’ page and the teachers’ page respectively. 

In relation to the content of the hints, there were highly positive perceptions of the 

usefulness of the hints while a few responses indicated difficulty in understanding 
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English expressions in the hints. Through the findings, it was possible to see that 

differences in previous knowledge of English language among the individuals had an 

impact on how learners used and perceived the system, and it is necessary to conduct 

further investigation in order to gather extensive data to determine the efficiency of the 

contents of hints when related with a range of background features including 

proficiency and experience in learning vocabulary and collocations.  

In brief, this thesis presents a longitudinal case study which includes an in-depth 

investigation of the design, development and implementation of the CALL system for 

learning collocations of academic words. The researcher attempted to design online 

learning materials which can support language learners who are studying at universities 

beyond the boundary of the individual institutions. This case study presented admittedly 

some limitations in the process for designing and implementing each component of the 

system to achieve such objective while many interesting findings were discovered. It 

can be a challenging task to build one CALL system which can fully deal with all needs 

of learners within limited time period. Overall, the findings demonstrated in this thesis 

suggest various possible implications for CALL designers, CALL researchers and 

teachers for future studies.  

   

Implications for designers 

The research findings and limitations discovered through the four phases give 

rise to a number of suggestions in relation to the design of the CALL system for 

vocabulary acquisition. Firstly, the study flags the importance of identifying which 

vocabulary items are specifically difficult for learners who are expected to use the 

system. At the same time, it is difficult to determine such vocabulary items simply by 

measuring learners’ knowledge in general, i.e., determining their proficiency level, and 

there is likely to be a great deal of variation in knowledge of vocabulary even in learners 

of similar proficiency. While one might assume that learners at the university level 

might have a good vocabulary size, there are no real accurate data about learners’ actual 

knowledge of vocabulary relating to academic work. The implications of this point for 

general design of CALL materials is that it is important to determine learners’ actual 

knowledge rather than basing the content on assumptions of what the learners’ abilities 

might be. This involves undertaking detailed needs analyses of not only the knowledge 

that learners possess, but also about their skills in learning specific elements. It is easy 

to assume that learners are effective learners of vocabulary given that they appear to be 
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able to use vocabulary with little apparent difficulty, but this could be masking 

underlying problems that are not immediately obvious. To avoid such pitfalls, detailed 

tests and surveys can enable materials to be designed that can take learners’ actual skills 

and shortcomings into consideration. 

Secondly, the findings throughout the four phases suggest that learners might 

have had generally different abilities of English language although they were considered 

to be at the advanced level of proficiency, and this may have an effect on how learners 

engage with the learning materials. A couple of learners’ responses indicated the 

difficulty of understanding English expressions used in the hints. The contents of the 

hints were designed based on English expressions used in a well-known English 

monolingual dictionary for advanced English language learners. This carries with it the 

implication that it is possible that some learners may have difficulty in understanding 

even words used in dictionaries. In this thesis, the study has considered it would 

probably be necessary to conduct further experiments in order to gain better 

understanding about learners’ perceptions of the usefulness of the hints since the 

findings showed highly positive feelings about it. Although there were a small number 

of responses about language expressions in the hints, this factual evidence can suggest 

that consideration for the contents including language expressions in the hints might be 

one important factor which influences learners’ understanding. In this way, it may be 

possible to provide hints that are more useful depending on learners’ abilities, 

particularly when there is likely to be variation within a single learning environment. 

Thirdly, the findings through the experimental study gave rise to ideas about the 

relationship between learners’ vocabulary development and the efficiency of the system. 

For example one outcome pertained to the duration of learning through CALL systems. 

The system was designed to be used over a five-week period to keep the load of 

learning the collocations to a minimum. In reality, however, surveys revealed that a 

larger percentage of learners would have preferred to have had ten weeks of learning 

rather than the intensive five weeks of learning. While not confirmed in the current 

study, it is possible that that longer learning period may lead to learners’ better 

performance and achievement in online lessons. Of course there are logistical issues 

which may make it difficult to learn over longer periods of time, but it raises the issue 

of the difficulty in determining what may be an appropriate period of learning as an 

underlying factor that CALL designers might need to deal with in the design process of 

CALL. This also has implications for the number of exercises and the difficulty level of 

the contents covered in online lessons, which may also influence the learning period. It 
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is possible that some learners who are unfamiliar with the contents may find them 

difficult to work through and take more time than others who may have more previous 

experience. While it may of course be possible for learners to request a longer period of 

learning in an attempt to lighten the weekly load without considering the fact that 

extending the timeframe may bring with it new burdens, designers need to consider if 

there is an optimum period of time for learning, or at the very least be prepared to seek 

ways through which learners may have more freedom to select time frames on their own.  

A final suggestion can be the design of the screen layout. According to the 

findings in the experimental study, the design of the screen layout is likely to affect how 

difficult it is for learners to find the essential resources in the system. The initial screen 

layout was designed according to a roughly square-shaped monitor as was found in the 

desktop computers in the computer laboratory at Waseda University. However, the class 

teacher commented that some learners seemed to have had difficulty with finding 

essential links or resources when they used a wide screen, and there were a few learners 

who attempted to access the system through their mobile phones and indicated the 

difficulties of viewing the contents on the small screen of their mobile phones. 

Designing dynamically adaptive screen formats that read the screen size and present the 

content in a way that is optimised to that size would have helped to alleviate this 

problem. Given the fact that learning opportunities through mobile devices are likely to 

increase in the future, designing screen layouts that are appropriate for not only 

desktop/laptop computers but also for tablets and mobile phones is essential, 

particularly if there is a requirement to use them outside of the class. Designers need to 

have a clear idea of the technological context including the devices which are expected 

to be used in the learning environment. 

Overall, the study presents potential suggestions and difficulties in: 

 Measuring learners’ background knowledge and skills,  

 Designing hints that can be comprehended by learners at various levels,  

 Determining the appropriate duration of the learning for the course curriculum, 

 Designing an appropriate screen layout for the wide range of devices that are 

expected to be used for learning. 

 

As this list suggests, design is heavily influenced by various factors, such as 

learners’ previous learning experience and knowledge, the degree of difficulty of the 

learning contents and the choice of technological tools, and designers must have a clear 

idea of each of these as they develop tools for language learners. 
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Implications for researchers 

There were a number of possible suggestions including the difficulties in relation 

to research on the design of the CALL system which became apparent through the four 

phases of the study. Firstly, Survey 1 in the two preliminary studies revealed that many 

learners were most likely to use learning materials which were commonly used, such as 

readings, commercially available vocabulary books or online materials (e.g., online 

news or vocabulary games) for learning vocabulary. Among the learning activities that 

learners have used, the reading activity was considered most effective for learning 

vocabulary. In relation to the activities used by the learners, the most of the learners 

expressed they have never used online activities for vocabulary learning although the 

majority of them have studied independently outside of class. Further, the results 

revealed the online activities most used were online dictionaries and/or translations. 

Indeed, there have been a variety of online activities for children and adults available on 

the Internet. It is possible to consider that learners might have had little understanding 

about which online activity were available and how they were effective for learning 

vocabulary outside of class. Therefore, it may be necessary to further investigate 

learners’ rationale for their selection and use of online activities in future studies. 

Furthermore, it would be interesting to find out what types of activities learners would 

like to engage in, so that it is possible to find out whether the lack of usage is due in part 

to learners not finding materials that match their perceptions of what they would like to 

use. 

Secondly, the most frequently used tool for learning vocabularies was 

dictionaries. On one hand, learners who indicated their language proficiency was at the 

advanced level were likely to use learning strategies which facilitate understanding of 

words from context. On the other hand, learners who indicated they were of an 

intermediate or beginner level tended to be limited in their use of strategies, centring 

mainly around using dictionaries, rote-learning of words or guessing. These findings 

suggest that many learners of lower proficiency tend to mainly utilise strategies which 

lead to superficial understanding of words rather than deeper understanding. In reality, 

the instruction of vocabulary acquisition including learning strategies can rarely be 

carried out during class time due to time limitations. As a result, it is essential to find 

ways to provide learners with such instruction outside of the class. It is in cases like this 

where technology may have a potential role. In this thesis, the study suggested ways to 

provide five learning strategy items with example usage through the CALL system. The 

findings in the experimental study have suggested that learners had shown moderately 



173 

 

positive attitudes regarding the efficiency of the strategy items suggested by the system 

and many had utilised the strategies at some point in their learning. This indicates that 

the suggestions of learning strategies can potentially increase learners’ awareness of 

how the use of strategies is important for vocabulary development overall. This 

outcome also suggests that it might be possible to provide some instruction of learning 

strategies through CALL systems, but it should be pointed out that in the current study 

the findings were based solely on the results of the learning journal. Thus, further 

research using interviews or other data collection methods might shed light on how 

strategies might be taught more effectively through technology, thus reducing the load 

to do so in class where there are already time pressures.  

Thirdly, in relation to learners’ learning experience, the results from the 

preliminary study suggested that there is a high demand for learning collocations. 

Similarly, the results from the experimental study revealed that the majority of learners 

had never had experienced the learning of collocations. Many indicated that they felt 

learning collocations was highly important, suggesting that learners understand the 

difficulty of using collocations, and indeed they themselves feel the need to improve 

their knowledge of them. The results revealed that learners were likely to have had 

difficulty with low frequency words, and that learners’ completion of the exercises in 

the lessons was detrimentally affected by higher concentrations of lower frequency 

words. This suggests the need to determine what learning contents can be developed to 

support learners in studying low frequency words rather than the high frequency words 

which often seem to have a more central role in the language learning curriculum. 

Fourthly, the study suggests further investigation on the design of the contents of 

hints is also necessary. Historically, there has been a greater focus of CALL research on 

the design of feedback for grammar learning while feedback for vocabulary acquisition 

tended to be limited to the provision of the correct answer or investigating the effect of 

annotations in reading or even listening. The current study attempted to explore how 

hints could support learners’ learning of vocabulary in the CALL system. While the 

hints were found to have positively facilitated learning, design of appropriate hints has 

proven to be a challenging task given the fundamental differences in learners’ previous 

experience or knowledge of the language. Thus, it is necessary to further consider what 

types of hints would be considered to be effective to help learners to acquire vocabulary 

in a way that is suited to an individual learner’s proficiency level and even language 

learning style.  
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In brief, as the literature suggested, there is convincing evidence concerning 

learners’ limited knowledge of collocations, low frequency words and the use of 

learning strategies, It has been noted that learning collocations is essential in order to 

enrich learners’ academic skills, and finding ways in which to do this effectively 

remains an important topic for further investigation. 

 

Implications for teachers 

Over the past few decades, the quality of CALL is considered to have been 

enriched due to technological advancements, and the use of technology seems to have 

become more widespread in a range of language learning environments. As discussed 

previously, many learners participated in the preliminary studies have never used online 

activities for their individual vocabulary learning in their own time. Similarly, the most 

of the learners participated in the online activity have used mainly online dictionaries to 

support their learning of vocabulary including collocations. These results imply that 

learners generally have little motivation for using online activities, despite being 

seemingly familiar with technology. There are two possible explanations for this. Firstly, 

it is possible that there are a limited number of activities which can meet their needs for 

learning purposes. That is to say, learners have looked at the available resources, but 

have come to the conclusion that they are not appropriate. Another, possibly more 

feasible explanation is that learners do not know how to make decisions about the types 

of activities that are appropriate for them to learn particular aspects of vocabulary that 

they would like to improve most. This means that learners need guidance in determining 

how to choose from the wide range of resources that are available to them, and, equally 

importantly, require sufficient training in how to use the activities so that they can be 

used effectively. It is crucial for learners to have a high level of knowledge and skills of 

vocabulary including extensive aspects. Still, the instruction of vocabulary is often 

overlooked since there has been a strong advocate of communicative learning in class. 

This can often lead to a lack of awareness of the importance of vocabulary learning and 

thereafter this can result in a decrease in knowledge and skills of vocabulary. 

Vocabulary acquisition requires continuous learning in order to sustain a growth of 

knowledge and skills regardless of learners’ level of language competence in general. 

Given that a number of learners indicated that the online lessons including learning 

supporting resources provided in the CALL system were helpful to learn vocabulary, 
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providing the skills to locate and use other online activities might also have an impact 

on developing other areas as well.  

In terms of the design of learning materials, it is essential for teachers to 

contribute to an increase in learners’ awareness of main purposes of materials provided 

by the system. This can encourage learners to actively use the materials in the CALL 

system outside of class. For the case of the study in the thesis, there were some 

differences in learners’ achievements and completion in the online lessons. The majority 

have had no experience of learning collocations in the previous learning environment. 

These imply that some learners might have had motivation to learn new knowledge 

while others might have had less interest in learning new knowledge outside of class. In 

the CALL environment, the extent of learners’ interest and motivation can be one of 

important factors to enable them to effectively learn what is offered by the CALL 

system. It might be necessary that teachers support CALL designers to produce online 

materials to meet learners’ most needs to draw their great interests in use. Furthermore, 

it might be essential to consider how the CALL materials can be fit in the scheduled 

curriculum in courses at individuals’ institutes. For CALL designers, it is necessary to 

gain ready acceptance by teachers to deliver systems as part of their curriculums. As 

described earlier, there are often time constraints on the delivery of online activities 

during the course period scheduled according to the curriculum. There is a need for 

mutual understanding of its worth to learners. Therefore, providing as long time as 

possible might help learners with lower proficiency levels gain better achievements in 

the online lessons in more relaxed learning context which can lead to sustained learning 

improvement with less time pressure. At the same time, this is related to the previous 

point as well, expecting learners to engage in sustained learning is highly unlikely 

without sufficient training, therefore training for support of learners’ best use of their 

time also play an important role in improving engagement with learning activities. 

 

To conclude, the design of CALL systems involves careful consideration of 

multiple factors relating to learners’ previous experience and knowledge, the design of 

learning materials, the selection of technologies, and the practical guidance to show 

learners what they need to improve most. The design of each necessary feature of the 

system can be complex and requires a significant amount of time to develop. Design 

and development of good CALL materials is an enormously painstaking undertaking, 

and one that can take several years to achieve properly, as was the case with the CALL 

system described in the current study. Having a clear idea of what learners need to know 
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and how to provide them with the skills to achieve this is an essential starting point, but 

this can only be put into use effectively if a system is designed in such a way that it 

capitalises upon the affordances of technology, such as allowing for personalisation and 

interactivity. Implementation of resources that are developed involves detailed 

investigation of how they are used from a wide range of perspectives that go beyond a 

simple satisfaction survey, which is often the case when self-developed materials are 

used in language learning environments. Collection of data pertaining to what is used, 

what is not, how the individual help and feedback tools are used, the interface, and 

indeed the perceptions of the content is an important first step towards ensuring such a 

system serves the purpose for which it has been designed. Moreover, development must 

be a cyclical process. In the current study, the CALL system was, for logistical reasons, 

trialled only once. In order to deliver a CALL system, there was a major difficulty of 

finding an appropriate environment where CALL could fit well into the course 

curriculum at a university. This kind of obstacle is linked to the extent of acceptance of 

CALL by teachers and/or the individual institutes in general. Gaining greater acceptance 

among them can enable researchers to carry out sustainable development of the system 

through the continuous delivery as part of the curriculum in class. To truly create 

materials that suit learners’ needs, it is important to carry out revisions on an ongoing 

basis, and be aware of changes in learner skills and attitudes, and even in the 

technologies that learners possess. The study described in this thesis has shown the 

complexities involved in designing such a system, and shows that design and 

development is a demanding and dynamic process.  
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Appendix A – Summary of the Four Phases (Results, Discussion, Limitation, Implication, Summary)  

Phase 1  

Results 

The studies in both Survey 1 and Survey 2 were concerned only with aggregated results, not with individual results gathered by each survey. Survey results 

found through each survey are summarised below. 

Survey 1: 

Learners’ previous experience in vocabulary learning 

 About 80.0% of learners have experienced independent learning outside of class, but 20.9% have not experienced it. 

 Only 36.0% of learners have ever used online activities while 64.0% have never used them for vocabulary learning at all.  

 Of the 80.0%, the majority mostly used reading materials, commercially available vocabulary learning materials and multimedia resources (e.g., online 

news, online dictionaries, vocabulary games) for learning vocabulary overall. 

 They were also likely to use learning strategies such as repetition, making sentences, use of word lists and remembering with meanings. 

 In terms of the use of online activities, the most widely used activity was the use of online dictionaries or translators, followed by online learning 

quizzes or games and websites (e.g., YouTube, Google search, Facebook). 

Learners’ preferences and needs 

 The most preferred activity type was multiple-choice exercises, followed by fill-in-the-blank with multiple choices, vocabulary matching exercises, and 

so on. 

 The highest demand for areas of vocabulary to improve was an increase in the number of academic words that learners fully understood, followed by the 

improvement of understanding of meanings and understanding of use of collocations on the whole. 

 The most regularly used strategy was the use of electronic dictionaries. Other strategies (e.g., looking up synonyms or antonyms, making word lists) 

were mostly used occasionally to learn vocabulary. 

 Learners who perceived their language proficiency as advanced level were found to use example sentences, followed by synonyms of words and 

guessing strategies. 

 Learners who perceived their language proficiency as intermediate level were found to mostly use electronic dictionaries or guessing strategies. 

 Learners who perceived their language proficiency as beginner level were found to use guessing strategies or memorising with repetition. 

 Among the learners’ responses regarding which activity they thought to be effective, reading activities were generally considered to be most effective. 

Survey 2: 

In order to identify the level of difficulty with the AWL based on word frequency, frequency of all words listed in the AWL were identified against the 

WFWSE.     
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The level of difficulty with Sublists in the AWL and the frequency of words occurrence 

 The AWL consists of a total of ten sublists. According to the analysis of frequency, Sublist 1 includes words with a wider range of frequency of 

occurrences between 10 and 400 or more compared with the other nine Sublists.  

 As the Sublist number becomes higher, a higher percentage of words with smaller number of occurrences are found. 

 In particular, most words listed in Sublists 6, 7, 8, 9 and 10 are found to have quite a low frequency of occurrence less than 60. 

The depth of learners’ knowledge and the level of difficulty with words listed in the AWL 

The study analysed the trend in the average number of learners’ responses in order to identify a relationship between learners’ knowledge and the level of 

difficulty with words in the AWL.  

 Words categorised as “I have never seen this word.” were more likely to be appeared between Sublist 6 and Sublist 9 while there were almost zero in 

Sublists 1 and 2. 

 All sublists include an almost similar number of words categorised as “I have seen this word before but I don’t know the meaning.”. 

 There was a constant increase in the number of words recognised as “I know the meaning but I don’t know how to use it in a sentence.” from Sublist 1 to 

Sublist 10. 

 There was a noticeable decline in the number of words recognised as “I know the meaning and I can use it in a sentence.” towards Sublist 10. 

Discussion 

Survey 1: 

 The results can imply that there was little or no instruction of vocabulary in the class at the university. 

 There are the demands of the provision of vocabulary learning activities for learning either in or outside of the class. 

 In general, language learners are less likely to use online activities currently available on the Internet although a number of websites of learning 

activities surely exist. 

 Correspondingly, the range of learning activities that learners usually used tended to be limited to the use of reading materials or any type of 

dictionaries. Similarly, simple strategies seem to have been more commonly used by the learners rather than strategies which could help to compensate 

for their vocabulary knowledge overall. 

 Learners still generally feel more comfortable with learning using multiple-choice exercises. 

 The majority of learners felt they needed to improve their understanding of academic words, followed by the understanding of meanings of words and 

collocations. 

o Learners at the advanced level use learning strategies which could facilitate them to improve their language production. On the other hand, others 

at the intermediate level or the beginner level tend to employ simple strategies which could result in athe attainment of shallow knowledge of 

vocabulary.  
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Survey 2: 

 The results confirm that Sublist 1 contains the greatest number of words with a higher frequency of occurrence while Sublist 10 contains the greatest 

number of words with quite a lower frequency of occurrence. 

 It is possible to say that, in particular, words listed in Sublists 6, 7, 8, 9 and 10 can be more difficult for language learners compared to Sublits 1, 2, 3, 4 

and 5 which include higher percentages of words with higher frequency. 

 According to their responses to the measurement of vocabulary knowledge, learners are mostly familiar with words listed in Sublist 1, followed by 

Sublist 2, Sublist 3 and so on. It confirms that they feel most difficulty with words listed in Sublit 10, followed by Sublit 9, Sublist 8, and so on. 

Limitation 

There were interesting observations that could be made from the data. Still the studies in both Survey 1 and Survey 2 were not without limitations as 

described below. 

Limitations raised in the study in Survey 1: 

 The results could not provide a clear idea about how learners generally used learning activities including online activities for which aspects of 

vocabulary. It may be useful to explore such learning habits in order to design contents for particular aspects of vocabulary to deliver in the CALL 

system.  

Limitations raised in the study in Survey 2: 

 In fact, there was no data which indicated learners’ general knowledge of academic vocabulary at the time when the study was conducted and even in 

the literature. In order to determine learners’ factual knowledge of academic words, the survey included a total of 570 words listed in the AWL. 

Although the survey data showed interesting findings, including all 570 words might have given the learners a heavy burden. In future studies, the 

measurement of those words in the AWL could be more appropriately conducted at sequentially in order to gain richer data on learners’ factual 

knowledge. 

Implication 

Research findings in the two studies suggest potential implications for the design of online lessons included in the CALL system in the current study. 

 A small percentage of learners was likely to use online activities. At the same time, there was a demand for the instruction of vocabulary acquisition in 

and/or outside of the class. 

 There were high needs for improving full understanding of academic words, meanings and collocations. This survey finding can confirm that generally 

language learners have difficulty in using such areas of vocabulary as the literature has noted. 

 Most learning strategies are unlikely to be regularly used by learners and the range of strategies used by them was limited in general. 

 The survey results in Survey 2 indicate a clear correlation between the level of difficulty with sublists in the AWL and learners’ depth of knowledge of 

words. 

o It is possible to confirm that learners mostly have difficulty with words listed in between Sublist 6 and Sublist 10. They can face the greatest level of 

difficulty with words listed in Sublist 10. This means that learners are unlikely to have encountered words listed in those sublists.    
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Summary 

Understanding vocabulary does not only involve acquiring high frequency words but also low frequency words including technical words. It also includes 

the learning of different aspects of vocabulary, such as collocations and phrases rather than the learning of simple and commonly used words with meanings 

isolated from the context of text. Since academic words are recognised as a type of technical words, having good skills and knowledge of academic words 

can be crucial in order to perform well in an academic context. As the survey findings show, there is a need for the design of learning activities which can 

support learners’ learning of academic words with additional features such as collocations. Likewise, it might be necessary to provide general instruction on 

the use of learning strategies through the system since learners do not use a wide range of strategies in their own learning. These survey findings facilitated 

the researcher to design the contents to be included in the CALL system proposed in the current study.   

  

Phase 2  

Featured of the 

system 

designed in the 

phase 

In Phase 2, the current study took the design of major aspects of the system into careful considerations. Brief descriptions of the design of major aspects 

of the system are illustrated below. 

 The design of the database: 
The system employed the MySQL relational database which interacted with PHP in order to create the dynamic webpages. MySQL database 

includes essential data, such as the list of words with additional features, contents of lessons for learning collocations, the list of strategies with 

example recommended usage and learners’ records of all activities and response patterns.  

All tables in the database are dynamically linked to each other and data gathered by learners are dynamically stored in the database. Additionally, 

dataset of learners’ response patterns are concurrently calculated in order to determine the next question to provide to individual learners using the 

database technique.  

 The design of contents of online lessons: 

Contents of online lessons included in the system were designed based on research findings from Survey 1 which focused on learners’ preferences 

and needs for vocabulary acquisition. The style of exercises in the online lessons were multiple choice questions based on the fact that learners were 

most likely to feel comfortable with such a style as discussed in Phase 1. The contents of the online lesson were designed to cover academic words 

that learners had commonly difficulty with and collocations of selected word items. 

In the educational context where the system was delivered, an opportunity of learning using mobile phones had already been given to learners. 

Accordingly, the current study also gave an opportunity for the use of mobile phones to the learners who participated in it. The use of multiple 

choice based exercises was considered to be effective for the learners in this context. 

 The compilation of the word list and collocations: 

Research findings from Survey 2 greatly contributed to the selection of particular sublists in order to compile the list of vocabulary items that 

learners could commonly have difficulty with. As the results of Survey 2 indicate, the current study selected Sublists 6, 7, 8, 9 and 10 which were 

considered to be more difficult for the learners. Thereafter, the current study attempted to identify the frequency of occurrences of all words included 

in each sublist in order to determine which particular words would be included in the exercises and words with lower frequency words were selected 

as key vocabulary items.  

Likewise, it attempted to compile a list of all collocations of selected vocabulary items. Frequency of words identified as collocations were 

determined against the WFWSE and words with higher frequency words in each sublist were selected to be used in the multiple choices exercises.  
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In brief, the exercises included key vocabulary items with lower frequency words and choices of words as collocations with higher frequency. One 

purpose of the provision of the exercises was to enable learners to become familiar with collocations of low frequency academic words. Thus, words 

as collocations with high frequency of occurrence were purposely chosen to support an increase in learners’ awareness of collocations in general. 

The researcher attempted to design exercises which could give learners chances to encounter both higher and lower frequency words in the on-going 

process of learning of collocations though the CALL system. 

 The design of feedback: 

Feedback in the online lessons was structured according to types of collocations covered in each exercise. The structured feedback was used as pre-

feedback (hints) in order to support learners to answer questions. Contents of hints included descriptive explanation of meanings of vocabulary items 

and explanation of collocations of the items. The exercises covered the learning of collocations of nouns, verbs and adverbs, so explanation of 

collocations were related to the usage of collocations of each word group.  

 The design of a list of learning strategies: 

The current study intended to explore a way to provide the main important suggestions of usage of learning strategies in order to help learners to 

expand their knowledge and encourage them to use multiple strategies in their own learning. Selection of learning strategies was made based on the 

research findings in Survey 1 conducted in Phase 1. In the current study, a total of five learning strategies was chosen in order to help learning 

complex aspects of vocabulary items and improving their productive knowledge. The five strategies covered both simple and complex one which 

required the learners’ productive ability. 

 The principles of scoring of questions: 

The current study employed Stockwell’s concepts of scoring (Stockwell, 2007, 2008) and applied the following strategy. 

o At the first attempt at the current lesson, an initial score of 6 and an initial score of 3 was given to correct and incorrect answers, respectively. 

After the second attempt, the score for each item was increased by 1 point for correct answers and decreased by 1 point for incorrect answers. A 

score of 8 was considered to be a competent level where learners were considered to understand the particular words.  

 The provision of the content of questions 

In the matter of provision of questions, the current study intended to fundamentally apply the association rules strategy which is one of data mining. 

The association rules strategy facilitates the system to analyse associated relations within records of response patterns gathered previously from 

learners and then select each question in accordance with learners’ response patterns. For the most part, the system calculates the percentage of 

confidence of relations of particular questions in order to generate questions tailored to individual learners.   

 The design of GUI 

The system presents the website when learners access the link to the system. The website includes a total of six links on the top right side and 

provides brief details of the contents of the lessons. In the link ‘Vocabulary’, the system request learners to log in using their allocated unique 

Username and password, and then learners are able to work on one of the five lessons for a particular week. In the exercises, there are two buttons 

which show small pop-up windows that provide two different types of hints in relation to the context of each question. The system shows learners’ 

response patterns of answers under each question in order to give them a general idea of how they are answering the exercises.   

 The design of additional features for teachers 

In the current study, it was considered important to seek the design of necessary features in the process of the design of the CALL system. The 

purpose of designing additional features for teachers was to give them easy access to the contents without accessing the database itself. In fact, not 
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every teacher is fully familiar with the required technologiy. Thus, the researcher intended to make the system user-friendly towards teachers 

regardless of the degree of their technological knowledge in general.   

The system allows teachers to browse and edit learners’ details, add new learners and view their achievement in the lessons. Likewise, it enables 

them to browse and edit the list of vocabulary items and details of all exercises including feedback, and add new items including questions.  

Summary 

Research findings in the two survey studies conducted in Phase 1 have greatly facilitated the design of the content of the online lessons to cover learners’ 

needs. The design of the online lessons was developed in order to cover specific aspects of vocabulary that learners needed to improve most and to 

provide a basic guide to the usage of learning strategies. Essentially, the current study intended to build the CALL system to support learners to increase 

their knowledge of academic words including collocations and awareness of the use of learning strategies to assist in the development of their academic 

performance in general. The CALL system developed in Phase 2 was delivered in Phase 3.   

  

Phase 3  

Results 

In Phase 3, the four main research questions were posed to investigate learners’ perception of the effectiveness of learning resources including strategies 

and their experience in learning vocabulary outside of the class during the experimental period. 

Research Question 1: How does structured feedback affect the development of knowledge of collocations? 

In order to answer this research question, records in the database and results of the two quizzes abut collocations were analysed using a t-test, an 

ANOVA test and descriptive statistical analyses. An alpha level of .05 was used for t-test and ANOVA test.  

a) The amount of use of the structured feedback and the difficulty level of the lessons 

 Among the learners, there were statistically significant differences in the number of hints used among the five lessons. They used the hints the most 

in Lesson 1, followed by Lesson 2, Lesson 3, Lesson 4 and Lesson 5. Further, there were statistically significant differences in the total amount of 

use between Hint 1 and Hint 2 in the five lessons. Throughout the five lessons, the amount of Hint 2 use was found to be greater than the other. 

 Between Group 1 and Group 2, there was a greater number of hints used by Group 1 compared with Group 2 which was a statistically significant 

difference. In particular, Group 2 did not use the hints in Lesson 3 and Lesson 5 at all, as opposed to those in Group 1.   

b) The amount of use of the feedback and the achievement in the lessons 

 There were no statistically significant differences in learners’ achievement among the five lessons. According to the descriptive analysis, as the 

contents of the lesson became more difficult, the overall number of completed exercises became fewer towards Lesson 5 compared with the number 

for Lesson 1.  

 Between Group 1 and Group 2, Group 1 appeared to complete a greater number of exercises than Group 2. In other words, Group 1 was likely to 

have achieved the required number of exercises while Group 2 tended to fail in this throughout the five lessons. 

 The results further present interesting data about learners’ achievement in different groups of the lessons between Group 1 and Group 2. The online 

lessons covered exercises about nouns, verbs and adverb collocations. Correspondingly, the results show a greater achievement by Group 1 for each 

group of the exercises compared with Group 2.  
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 In terms of the number of hints, learners used a greater number of Hint 2 rather than Hint 1 among all learners. Also, Group 1 appeared to have used 

the greater amount of both hints compared to Group 2 for each group of exercises.     

c) The number of use of feedback and the development of knowledge of collocations 

 There was a significant increase in scores in the post-test among all learners. 

 Between Group 1 and Group 2, there was no statistical significant difference for the pre-test. However, Group 1 gained greater scores compared 

with Group 2, which appeared to be statistically significant.  

The improvement in knowledge about the three different groups of collocations 

 For noun and adverb collocations, overall scores in the post-test was found to differ significantly among all learners, compared with the pre-test. One 

the other hand, for verb collocations, the results show no statistically significance of scores between the pre-test and the post-test. 

 The results indicate that there were significant differences in gains of scores in questions between noun collocations and verb collocations as well as 

between adverb collocations and verb collocations among all learners on the whole.  

 In both Group 1 and Group 2, the results reveal that there were significances in score differences between the two tests for noun and adverb 

collocations but not for verb collocations.  

 For the achievement of scores about noun and adverb collocations between Group 1 and Group 2, Group 1 achieved greater increases in scores in 

questions about such collocations compared with Group 2 overall. 

 Correspondingly, learners used the hints for questions about noun collocations the most, followed by those for adverb collocations and verb 

collocations. Similarly, for the overall amount of Hint 1 use, there was also the largest amount of hint usage for questions about noun collocations, 

followed by adverb collocations and verb collocations.  

Research Question 2: How does structured feedback suggested by the CALL system influence completion of online lessons? 

The results are presented with cumulative percentages of the learners’ responses, including their comments gathered through the learning journal.  

a) Learners’ perception of how the structured feedback was helpful 

Group 1: 

 The hints providing descriptive explanation of meanings were perceived to be the most helpful, followed by the ones explaining synonyms of 

vocabulary items which were deemed generally helpful. 

 About 52.0% of cumulated responses indicate that the hints about noun collocations were more helpful than hints about verb and adverb collocations 

which were likely to be perceived as slightly negative. 

Group 2: 

 The largest percentage of cumulated responses indicates that either the hints providing descriptive explanations of meanings or those about 

synonyms were particularly helpful compared to other hints overall. 
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 In contrast, there was a high percentage indicating negative perceptions of the helpfulness of the hint about noun collocations, followed by adverb 

collocations and verb collocations.       

b) Learners’ perception of how the structured feedback helped learning collocations 

 Within the two groups, a total of about 60.0% indicated that the hints suggested by the system were appropriate and easy to use. 

Group 1: 

 The small percentages of the responses from Group 1 indicate that it was difficult to use the hints explaining adverb collocations, and verb 

collocations. In general, some learners seemed to have difficulty with using the hints other than those which provided description of meanings.  

 The hints suggested by the system were found to help identifying correct collocations in questions and understanding collocations when the learners 

worked through the lessons. 

 Although the results show small percentages, it was worth finding that learners felt the hints helped to comprehend abstractive linkage of 

collocations and their usage in sentences overall. 

Group 2: 

 There were learners who responded they had difficulty in using the hints concerning part of speech of verb collocations, descriptive meanings or 

explanation of any collocations. 

 There were also others who responded that the hints helped identify correct collocations in questions, understanding meanings of vocabulary items, 

sample sentences provided in the questions and usage of collocations in sentences.       

Research Question 3: How do learning strategies suggested by the CALL system influence completion of online lessons? 

Learners’ response in the learning journals were analysed in order to determine their perceptions for (a) the usefulness of the learning strategies and their 

use of the strategies during learning of collocations.  

a) Learners’ perception of the usefulness of the learning strategies 

 Greater percentages for positive perceptions shown in the overall results indicate that all strategies suggested by the system seemed highly likely to 

be useful for learning vocabulary.  

 The results showed that the strategies for understanding synonyms and antonyms were most likely to be perceived positively overall in Group 1. On 

the other hand, the strategy using example sentences was apt to be most perceived positively in terms of its usefulness in Group 2. 

 Additionally, the strategy using a word list or glossary appeared to be least useful in both Group 1 and Group 2 according to the results about their 

perceptions for usefulness overall.        

b) Learners’ perception of the use of the learning strategies to complete the lessons 

 The results suggest that the majority in the two groups were most likely to utilise any one of the strategies at some points of their learning regardless 

of the frequency of their use overall.  
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 It can be important to note that there were some learners in the two groups who have never used any one of the strategies suggested by the system for 

learning vocabulary including collocations in their own time. 

Group 1 & Group 2: 

 Overall, the strategy writing new words repeatedly to remember was found to have had the least number of uses in Group 1, and the strategy using a 

list of words or glossary to review, appeared to have had the least number of uses in Group 2. 

 Compared with the individuals in Group 2, the greater number of individuals in Group 1 have utilised strategies in order to improve their skill in 

guessing meanings, to remember collocations by linking meanings and then to comprehend the usage of collocations throughout their learning in 

their own time.   

 

Research Question 4: How do learners apply structured feedback and learning strategies to their collocation learning? 

The results of the learners’ cumulated responses in the learning journal revealed significant differences in the use of learning resources and strategies 

other than those suggested by the system and their learning outside of the class.  

a) The learners’ use of other strategies including supportive learning resources during the online lessons 

Group 1: 

 The results suggested that different types of dictionaries and the websites for English language learning were heavily used in order to support the 

learners’ process in the online lessons according to the responses among the learners in Group 1. 

 Many in Group 1 were considered to have used the contents of the online lessons in order to improve their knowledge of collocations and vocabulary 

items which were new or difficult for them. 

Group 2: 

 The small percentage of the overall responses indicated the regular use of the learning resources but the learning resources were limited to 

dictionaries. Also, the strategies that they used were mainly repetition, use of dictionaries to look up meanings or asking their friends who were 

native speakers.   

 

b) The learners’ use of learning strategies for learning other features of vocabulary 

Group 1: 

 A total of 80.0% of the responses indicated that learners participated in the learning of vocabulary outside of the class. 

 Among the 80.0%, the most commonly used activity was reading using dictionaries, followed by books for learning vocabulary, learning in open 

educational courses for English language, studying for the language tests and learning in English language clubs outside of lass.  
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Group 2: 

 Only about 30.0% of the responses indicated that learners participated in the learning of vocabulary outside of the class. 

 Among the 30.0%, the most used activity was E-mail communication with friends in English, followed by reading newspapers and learning 

vocabulary from books.  

 

Discussion 

Research Question 1: 

 The results showed a close relationship between the number of hints used and the level of difficulty of the lessons. 

o The largest number of hint usage was in Lesson 1 and the number has been decreased toward Lesson 5. 

 These findings presented previously in ‘Results’ confirm that there was a close relationship between the number of hints used and the improvement 

in knowledge about collocations and the achievement in the online lessons. Likewise, it is evident that the hints provided by the system were highly 

likely to support the learners’ learning process in the online lessons in order to achieve their improvement of knowledge. 

o Group 1 who used more hints throughout the five lessons yielded greater increases in the post-test and achieved a better ratio of completion of 

the exercises in the lessons compared to Group 2.  

Research Question 2:  

 The results confirm that learners overall mostly depend on the hints about descriptive explanations of meanings of vocabulary items or about 

synonyms rather than the other hints explaining about use of collocations in order to answer the questions. This may be because the lessons used 

vocabulary items with lower frequencies of occurrence, so this type of hint was more useful than other hints which explained collocations. 

 On the whole, many individuals in both groups felt positively that the hints and sample sentences provided with the questions helped to identify and 

comprehend appropriate collocations.  

 Also, the results implied that there was general knowledge of features of vocabulary, such as parts of speech and different types of verbs and 

adverbs. This limited knowledge resulted in difficulty in understanding the hints about collocations and English language expressions in the hints.  

o The contents in the hints about, in particular, meanings were based on English language dictionaries, so it is possible to consider that some 

learners might have difficulty in understanding even English expressions in dictionaries. 

Research Question 3 

 The results imply that there were slight differences between the learners’ perceptions of the usefulness of the strategies and the frequency of the 

strategy uses. In fact, there had been insufficient instruction in vocabulary learning in the class, including the use of learning strategies. Therefore, 

how the individuals actively learn vocabulary in their own time can be related with their range of strategy uses in general. Therefore, there could be 

differences in the use of the strategy between Group 1 and Group 2.  

o Overall, all strategies suggested by the system were considered highly useful for learning vocabulary outside of the class. 
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o Regardless of marginal changes in the trends in the individual responses, the individuals in both groups showed a moderately positive attitude at 

least about the use of each strategy. 

o Although there were some differences in the frequency of the use of the strategies, a wider range of the strategies were mostly used by the 

individuals in Group 1 as opposed to Group 2 who utilised a limited range of the strategies for the most part. 

Research Question 4:  

 The learners heavily utilised dictionaries in order to support the improvement of their knowledge of collocations through the online lessons. 

 It is apparent that many in Group 1 could be more conscious about their learning of vocabulary compared to those in Group 2.   

o The individuals in Group 1 seemed to have also utilised websites for language learning and the contents of the online lessons while the others in 

Group 2 tended to be limited to the use of dictionaries. 

o The majority in Group 1 seem to have actively conducted vocabulary learning using a wider range of activities while the individuals in Group 2 

were unlikely to participate in active vocabulary learning and, even then, with a small range of activities. 

Ex-post facto 

In the phase of the delivery of the CALL system, the current study has identified research findings related to ex-post facto which are briefly summarized 

below. 

Learners’ previous experience of learning collocations 

 Results in the survey on learners’ learning preferences revealed that only 12.5% of the learners have ever had the experience of learning English 

collocations in their previous educational contexts. 

 A total of 75.0% of the learners indicated that the learning of collocations was considered highly important while a total of 25.0% were inclined to 

feel neutral or that it was less important.  

Considerations from the results: 

 These results confirm that there is a highly demand for the provision of opportunities which enable learners to learn collocations. 

 They also imply that a lack of instruction about collocations may have resulted in a reduced awareness of the importance of such knowledge. 

Learners’ preferences for duration of learning 

 The survey results suggested that 25.0% of the learners were inclined to prefer the five weeks intensive learning while 75.0% would prefer the ten 

weeks learning.  

Considerations from the results: 

 The results gathered in the experimental period showed considerable research findings in terms of learners’ achievement in the lessons as well as the 

vocabulary quizzes as discussed previously. At the same time, this survey results can provide fundamental ideas about the potentially suitable 

duration of learning which can facilitate greater improvement of knowledge of collocations with less stress about the completion of the exercises in a 
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more limited time. Considering the most suitable duration can be also important as part of the design of the CALL system. 

A comparison of knowledge of collocations between the experimental groups and the control group 

 The two vocabulary quizzes (the pre- and post-tests) showed significant differences in knowledge of collocations between the experimental groups 

and the control group.  

o In the pre-test, no statistical significance was found among the two groups. However, in the post-test, a statistical significance was found among 

the two groups. The experimental groups yielded greater scores than the control group. 

Considerations from the results: 

 Learners in both groups could have had a similar degree of knowledge about English collocations based on the results of the pre-test.  

 The results provided the positive evidence that the learning through the online lessons assisted materially in gaining knowledge of collocations of 

academic words. 

 Initially, the majority had little knowledge of English collocations as the survey results indicated. As some learners commented, the online lessons 

including the hints were considered positively helpful for the learners to understand abstract concepts and the linkage of words as collocations 

throughout the learning in the experimental period.     

Use of tailored contents 

 The system was built with data mining which helped generate tailored contents for the individuals based on the analysis of association rules in the 

dataset of learners’ response patterns. Findings indicated the group who received tailored contents had statistically 21.8% fewer attempts compared 

to the other group who received questions randomly selected.  

Considerations from the results: 

 The findings suggest that the use of tailored contents generated based on association rules mining might have positive potential for an increase in 

learners’ achievement in the online lessons. At the same time, further investigation may be necessary in order to gather extensive data which can 

help in determining a clearer idea of the effect of tailored content in the future.    

Limitation 

The findings have suggested significance in the growth of learners’ knowledge of collocations about academic words through the five weeks of learning. 

However, as the results of ex-post facto results showed, the majority of the individuals had never learnt collocations in their previous learning context. 

Thus, it can be considered that learning about collocations within five weeks may have been a challenge for them since there were considerable 

differences in achievement of completion in the online lessons. In future studies, it may be effective to give them more than five weeks to work through 

the lessons in that they may show greater increase in their knowledge of such aspects of vocabulary. 
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Implication 

The findings in the experimental study in the third study imply the following points for future studies. 

 Some learners might have had the most difficulty in understanding meanings of vocabulary items since they have had limited knowledge of lower 

frequency words as well as no previous experience of learning of collocations. As the majority considered learning collocations were important, it 

might be really necessary to provide language learners with any learning opportunities possible with regards to such aspects of vocabulary.   

 It may be necessary to further investigate what learning content can be more effective to support the learning of collocations concerning academic 

words as well as lower frequency words. 

 The positive efficiency of the content of hints could be seen through the findings. Still, it may be necessary to seek extensive investigation into what 

content can be included in hints in order to facilitate learners’ better understanding of collocations and their process in the online lessons. 

 In relation to the use of tailored contents, it can be useful to investigate further in order to suggest a better understanding of how tailored contents 

affect learners’ process and achievement in future studies.  

Summary 

The experimental study in the third phase revealed significant interesting findings confirming the close relationship between learners’ use of learning 

resources and content provided in the CALL system and the growth of their knowledge of collocations about academic words. At the same, the study 

implied possible limitations discovered through the experimental period. One main potential limitation can be the duration of the learning period which 

may have influenced learners’ achievement in the lessons. Also, there was the fact that the majority of the individuals have had no previous experience in 

the learning of collocations, but they felt it was important to learn collocations. Indeed, it might be necessary to design learning content which can help 

learners to study collocations as well as academic words. The study have raised the need for further consideration of how the system could be revised to 

lead to better performance by learners and better understanding about the content of the online lessons.     

  

Phase 4  

Modified 

features of the 

system 

The study in the third phase has chiefly raised the need for further consideration relating to the revision of the system in terms of the four features 

described below. 

 Consideration of the number of exercises in the lessons 

Initially, the online lessons covered five exercises to support the learners to study noun, verb and adverb collocations of academic words. Due to the 

lack in their previous learning experience about collocations, completing all exercises in each lesson was considered slightly difficult for some 

learners. Therefore, the study revised the system to provide the first three exercises to support them to attain fundamental knowledge of noun, verb 

and adverb collocations with a reduced workload.     

 Consideration of screen layout 

The width of the webpage has been revised with a narrower size set in the system and important parts of the content were highlighted in order to help 

learners to better understand the concepts of the lessons. In relation to future studies, more situations can be seen where learners may use their 

mobile phones or devices to access to the system. Thus, the design of the screen layout can be an important factor if learners are going to be given an 

opportunity to learn through their mobile phones, for instance. As a few learners’ comments indicated, it was difficult to see all contents in smaller 

screen size when a couple of learners tried to access it. It will be challenge to consider how the screen layout can be designed for a smaller screen 

size than that of a PC in future studies.   



190 

 

 Consideration of the inclusion of an additional learning resource 

Another possible feature for the review was with regards to additional learning resources to support their learning through the online lessons. Both 

sample sentences and hints provided with the questions were highly likely to be effective to support their learning. The findings have revealed that 

some learners consulted dictionaries to see other possible collocations other than the ones covered in the online lessons. Also, a high use of example 

sentences to gain deeper understanding about collocations as well as academic words could be seen. This factual evidence has raised an idea of 

including links to two corpus libraries which would allow learners to seek necessary information and text immediately if needed while they are 

working through the lessons. This access to the corpus libraries may help learners to deepen their understanding and consolidate their knowledge.      

 Consideration of an extra feature for teachers 

The study conducted a revision of features for teachers for future studies. It suggested that learning through mobile phones or devices as well as PCs 

will happen more in future compared to the period of the current study. Thus, the study considered the idea of having an additional function which 

enables the system to record accurate frequency of learners’ access to different technological devices. Such information may be able to provide 

valuable idea of learners’ learning styles in the CALL context. 

 Consideration of the content of the hints 

There have been positive perceptions of the effectiveness of hints for learners’ learning of collocations in the online lessons on the whole. Still, there 

were a few learners’ comments indicating English expressions and content of the hints were slightly difficult to understand and use when they were 

working through the exercises.  

The study considered that extensive investigation may be necessary to gain extensive data relating to learners’ perceptions of the efficiency of the 

hints for their learning in the online lessons among other cohorts of learners. Accordingly, such extensive studies may help the researcher to consider 

how the contents can be designed appropriately to support their learning in future studies. 

Summary 

The experimental study conducted in the third phase has mainly raised the need of revising some features embedded in the system. The current study has 

mainly attempted to revise the content quantity of the lessons, screen layout, additional learning resources and extra features in the teacher’s page. In 

terms of the content of the hints, the study considered extensive investigation would probably be necessary to gain extensive data which could provide 

better understanding of the efficiency of the hints, and how the contents could be designed. The revision of such features in the system could be 

beneficial for learners and future studies overall.  
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Appendix B – Summary of consideration and changes in the CALL system 

Initial contents and features in the CALL system Changes made based on the investigation in the previous phase 

Consideration for the number of exercises in the lessons  

 Initially, each lesson was made up of a total of five exercises which focused on 

different aspects of collocations. Exercises 1, 2 and 3 were designed to help the 

learners to gain fundamental knowledge of collocations relating to three different 

groups of words. Exercises 4 and 5 were designed to help consolidate their 

comprehension of what they learnt in previous exercises. 

 The findings in the study conducted in the previous phase imply: 

o Potential differences of fundamental English language knowledge among the 

individuals based on the fact that the majority had had no experience of learning 

collocations. 

o The lessons were designed to cover vocabulary items with low frequency of 

occurrences. Since there were significant differences of the amount of the 

completion in the lessons, some learners might have had difficulty with 

understanding of the items due to limited knowledge. 

 Accordingly, the number of exercises has been modified and only the first three 

exercises are included in the lessons. The reduced amount of the lessons enable 

learners to have more time to increase their understanding of contents of the lessons 

during the learning period. This may lead to greater achievement in academic 

performance in the future.  

1. Noun Collocations exercise 

2. Verb Collocations exercise 

3. Adverb Collocations exercise 

4. Match word to a sentence exercise 

5. Match ending of a sentence exercise 

1. Noun Collocations exercise 

2. Verb Collocations exercise 

3. Adverb Collocations exercise 

Consideration for screen layout  

 The webpage has been initially designed with the simplest style possible (see Figure 

12 and Figure 14). 

o The width of the webpage without restricted size set in the system 

o Fonts in moderate size with only two or three colours 

 The purpose of this simple design was to not distract the learners’ attention from 

understanding of the concepts of the lessons.  

 Potential negative points caused due to the simple design of the webpage 

o The class teacher’s comment indicated that the learners seemed to have had 

difficulty in recognizing the link to the strategy list in the vocabulary practice 

page. 

o A few learners’ comments implied that the contents were difficult to see on a 

smaller screen size when they tried to access the system using their mobile 

phones. 

 The width of the webpages was redesigned in a narrower size. Also, in the 

homepage, main contents are highlighted and an additional link has been made to the 

‘Vocabulary’ page to give the learners easier access to it (see Figure 13 and Figure 

15).  
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Figure 12. Sample screen shot of the homepage (initial design). 

 

Figure 13. Sample screen shot of the homepage (updated design). 
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Figure 14. Sample screen shot of the lesson page (initial design). 

 

Figure 15. Sample screen shot of the lesson page (updated design). 



194 

 

Consideration for the inclusion of an additional learning resource  

 In order to seek research questions addressed in previous phases, the page for 

vocabulary practice has initially included questions with two different hints and a 

link to the strategy list in order to assist the learners in answering questions.  

 In addition, the questions were presented with one sample sentence which was 

expected to facilitate the learners to deduce meaning of the vocabulary items as well 

as their use in sentences. 

 In the early phases, the study has considered the provision of minimum and 

reasonable amounts of resources to support the learners’ learning of collocations. 

 The findings from the study in the third phase showed learners’ high positive 

perception of the effectiveness of the learning resources. 

o Sample sentences and hints helped the learners to determine meanings and 

usage of each item in sentences, and to select the correct choice of collocations 

in questions. 

 A large percentage of the total responses indicated highly positive perceptions of the 

use of example sentences to remember words. Correspondingly, the overall 

responses implied learners’ great uses of example sentences for learning vocabulary 

in their own time.  

 Besides, many learners mostly consulted dictionaries to seek collocations other than 

the ones covered in the online lessons.  

 These important findings have led to an additional consideration relating to the 

inclusion of two links to corpus libraries, in particular in the system. These 

additional links were added to allow the learners to do immediate searches for 

information that they require while working on the lessons. 

 

 

Figure 16. Sample screenshot of the lesson page (initial design). 

 

  

Figure 17. Sample screenshot of the lesson page (updated design).  
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Consideration for the inclusion of an extra feature for teachers  

 Initially, the learners were given an option to access the system through mobile 

phones or devices since the course where the study conducted has been already 

delivering online activities on mobile phones.  

 The page for teachers has been developed as an optional feature in the system. 

Since the main purpose of the study in the third phase was to examine the effect of 

the use of learning resources.  

 The study has attempted to gather general information of usage through the survey 

on learning preference at the end of the experimental period. The information was 

collected for future consideration relating to the design of the system.  

 The results gathered through the survey have provided interesting findings relating to 

learners’ usage of technological devices listed in the survey. Also, they have assisted 

the researcher in considering potential extra features for the future use. 

 The study has suggested one additional feature for teachers.  

o It attempted to embed a function which would enable to the collection of the 

data of the frequency of learners’ usage of devices which are shown in Figure 

18. 

 

 

Figure 18. Sample screenshot of the information of use of devices. 

Consideration for the contents of the hints  

 The content of the hints was structured according to key concepts of each exercise 

and questions included in it. English expressions were carefully designed by 

referring to a well-known English dictionary for advanced level learners.    

 There were a few learners’ comments indicating English expressions and contents in 

the hints were slightly difficult to understand and use when they were working 

through the exercises.  

 

 The study considered that extensive investigation may be necessary to gain extensive 

data relating to learners’ perceptions of the efficiency of the hints for their learning 

in the online lessons among other cohorts of learners. Accordingly, such extensive 

studies may help the researcher to consider how the contents can be designed 

appropriately to support their learning in a future study.      
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Appendix C – A sample of the information sheet 

 

The effects of structured feedback and strategies on English collocation 

learning 

 

INFORMATION SHEET 

Online collocation learning activity 

 

Student investigator:           Chika Fujimoto 

                                               School of Languages & Linguistics 

                                               Griffith University 

                                               (07) 555 27755 

                                               c.fujimoto@griffith.edu.au 

 

 

Chief investigator:                 Prof. Glenn Stockwell 

                                                 School of Law 

                                                 Waseda University, Japan 

                                                 gstock@waseda.jp 

 

 

 

Why is this research being conducted?: 

This research project is being conducted as part of a PhD project in the School of 

Languages and Linguistics at Griffith University. It is investigating the effects of use of 

structured feedback and learning strategies in the collocation learning through an online 

learning application named “Vocab Tutor”. The online learning application developed 

in this research project is to assist participants learning collocation using learning 

supplement items outside their class. In addition to the focus described above, it is used 

to investigate relationship between participants’ development and learning materials 

designed in this research project. Expected participants are Japanese university students 

with advanced English language competence in ”English: Advanced” subject in the 

School of Law at Waseda University in Japan.   
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Expected benefits: 

All exercises, feedback and vocabulary learning strategies are designed by the 

researcher in this research project. All results obtained from participants through all data 

collection instruments will benefits understanding of effects of use of structured 

feedback as hints and the strategies to learning collocations through the online 

collocation learning application. Also, they will assist the researcher in determining how 

the participants perceive the use of the hints and the strategies and how they use to 

learning collocations as well as other vocabulary outside of the classroom. Additionally, 

findings from the results will help the researcher to evaluate design of the hints, the 

strategies and the online learning activities. 

  

What you will be asked to do: 

At the prior of online activities and at the end, you will be asked to complete two 

vocabulary knowledge quizzes. Then, you will be asked to work on a total of 5 lessons 

for 5 weeks during the semester. While you are working on online activities, you will be 

asked to fill questionnaires as a journal of collocation learning at the end of each week 

after completing a lesson. During this learning period, you will be asked to access 

online learning website named “Vocab Tutor” via this link: 

http://www.ict.griffith.edu.au/~s2166164/index.php. The website provides information 

about 5 different exercises included in each lesson and simple explanation of collocation. 

You shall go to the link page, “Vocabulary” listed on the top at right side of the website. 

Then, you will be asked to log in to the page using your username and password 

provided by the researcher. When you log in for the first time, you will receive the first 

question of lesson 1. Yet, you can choose one lesson which you would like to work on 

in each week from the lesson 1 to the lesson 5. Likewise, whenever you log in, you will 

see a question of lesson 1. Thus, you can go to a link of the lesson which you are 

working on in the week to complete it. You shall complete one lesson in each week. 

 

Consent to participate: 

By responding my participation to research members listed at the beginning of this 

information sheet, I signify that I have read and understand the information material and 

consent to the use of the data in the manner described. 

 

 Online activities are made up of a total 5 lessons, and each lesson in online 

activities will take approximately 45 minutes to complete. 
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 The participation in this research project is completely voluntary and 

anonymous. 

 The identity of the respondents will not be disclosed and their personal 

information gathered in this research project will not be shared with anyone 

other than research members. 

 Any report or publication from this research project will conceal or remove any 

identifying features in order to protect participants’ privacy. 

 The research project focus will be on categories drawn from the aggregated 

material rather than from any one individual in order to protect the participants’ 

privacy as well. 

 Responses to the online activities will be analysed as descriptive statistics by 

using SPSS software. 

 

Your confidentiality: 

Your participation is entirely voluntary, confidential and anonymous in this research 

project. Please note that the online activities and any information and data included in it 

will be used solely for research purposes, and no information and data linking you and 

your responses will be released. Griffith University conducts research in accordance 

with the National Statement on Ethical Conduct in Human Research. 

 

Voluntary Participation: 

In this research project, your participation is entirely voluntary. The completion or 

partial completion of the online collocation learning activities including a journal does 

not influence or contribute in any way to the course assessment at all. Even if you do 

not agree to participate in this research project, you will not be penalized in any shape 

or form with regard to your grades for the subject. 

 

Questions / further information: 

If you have any questions about this research project or the online collocation learning 

activities, please do not hesitate to contact any member of the research team, whose 

contact details are provided at the beginning of this information sheet.  

 

Concerns about the conduct of this research: 

All issues pertaining to the ethical conduct of this research project will also be 

immediately forwarded to the contact details below. 

The Manager, Research Ethics, 

Office for Research, 

Bray Centre, Nathan Campus, 

Griffith University  
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Phone: 3735 5585 or E-mail: research-ethics@griffith.edu.au. 

 

Risks to you: 

The information collected in the online collocation learning activities will not be 

disclosed outside the research team and you will not be placed at any risks regarding 

your privacy. 

 

By taking part in this protocol voluntarily, I give my consent to the use of my responses 

in accordance with the points above. I agree: 

 That I have read the information sheet. 

 To participated in this study and give my consent freely. 

 That I understand that this study will be carried out as described in the 

information statement. 

 That I understand that there will be no direct benefit to me from my 

participation in this research. 

 That I have had all questions answered to my satisfaction. 

 That I understand that if I have any additional questions I can contact the 

researcher. 

 

Privacy Statement: 

All information and data of all activities collected in this research is totally confidential 

and will not be disclosed to third parties without your consent, except to meet 

government, legal or other regulatory authority requirements. A de-identified copy of 

this data may be used for other research purposes. However, your anonymity will at all 

times be safeguarded. For further information please consult the University’s Privacy 

Plan at http://www.griffith.edu.au/privacy-plan or telephone (07) 3735 5585. 

 

 Please retain this information sheet for your reference. 

Thank you very much for participating in this research project. 
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Appendix D – A sample of the survey on learning experience 

 

Survey on English vocabulary learning 
 

The following survey has been designed to determine learners’ background regarding 

the use of online vocabulary activities, their needs, preferences and strategies for 

English vocabulary learning. It consists of two parts and will take you approximately 10 

minutes to complete. 

 

  

Part 1, Personal background information 
Please write your answers to each question below with as much information as you can.  

 

Personal background information Your responses 

a) Have you ever tried to learn vocabulary 

independently (e.g., outside of your 

classes)? 

 YES                   NO 

b) If yes, please briefly write a description of 

the type of activities and strategies you 

have used. 

 

 

 

 

 

 

 

 

 

 

 

 

 

c) Have you ever used online vocabulary 

activities? 
 YES                   NO 

d) If yes, please briefly write a description of 

the type of activities that you have used 

on the Internet.  

 

 

 

 

 

 

 

 

 

 

 

 

 

e) What level do you think your English is 

at? 
 beginner      intermediate    advanced 

f) Have you taken an IELTS test within the 

last 6 months? 
 YES                   NO 

g) If yes, what was your overall score in the 

IELTS test? 
Overall                               . 
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Part 2: Your preferences, needs and strategies for learning English vocabulary  
In Question 1, please indicate your agreement to each of the following statements. Please 

note 1 = Strongly disagree, and 5 = Strongly agree. 

 

1. Your preference for types of activities 
Strongly 

disagree 
Disagree 

Neither 

agree or 

disagree 

Agree 
Strongly 

agree 

a) I like multiple-choice exercises. 1 2 3 4 5 

b) I like fill-in-the-blank exercises with multiple 

words selection. 
1 2 3 4 5 

c) I like fill-in-the-blank exercises with typing 

of words. 
1 2 3 4 5 

d) I like vocabulary matching exercises (e.g., 

matching words with synonyms). 
1 2 3 4 5 

e) I like spelling exercises using a word 

scramble game. (e.g. Write a correct word of a 

scrambled word – esicrexe)   
1 2 3 4 5 

f) I like spelling exercises using a hangman 

game. (e.g. Write a correct spelling of in gaps 

– h n  gm n )  
1 2 3 4 5 

g) Other vocabulary learning activities I like 

are: (please specify) 

 

 

 

   

 

 

 
In Question 2, please indicate your agreement to each of the following statements. Please 

note 1 = Strongly disagree, and 5 = Strongly agree. 

 

1. Areas of vocabulary that you would like to 

improve  

Strongly 

disagree 
Disagree 

Neither 

agree or 

disagree 

Agree 
Strongly 

agree 

a) I need to increase the number of words that I 

fully understand. 
1 2 3 4 5 

b) I need to improve my understanding of word 

meanings. 
1 2 3 4 5 

c) I need to improve the number of academic 

words I fully understand. 
1 2 3 4 5 

d) I need to improve my knowledge of different 

forms of words. 
2. (e.g., assure-assures(pl.)-assured(adj)-

assuredly(adv)) 

1 2 3 4 5 

e) I need to improve my understanding of linking 

ideas using linking words and phrases.  (e.g., 

There are delays on all trains due to the fact that 

there is a shortage of drivers.) 

1 2 3 4 5 

f) I need to improve correct use of collocations 

(e.g., violate contract, argue convincingly). 
1 2 3 4 5 

g) I need to improve my use of prepositional 

phrases (e.g., assure of, subordinate to). 
1 2 3 4 5 
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h) I need to improve my use of phrasal verbs 
(e.g., measure against, team up). 

1 2 3 4 5 

i) I need to improve my spelling.  1 2 3 4 5 

j) Other areas of vocabulary learning I need to 

improve are: (please specify) 
     

 

 

 
In Question 3, please indicate your agreement to each of the following statements. Please 

note 1 = never, and 3 = always. 

 

2. Technique for remembering words never sometimes always 

a) I look up synonyms when I do not know a particular 

word. 
1 2 3 

b) I look up antonyms when I do not know a particular 

word. 
1 2 3 

c) I connect new words with synonyms (e.g. same 

meaning) to remember them. 
1 2 3 

d) I connect new words with antonyms (e.g. opposite 

meaning) to remember them. 
1 2 3 

e) I remember new words by writing them repeatedly. 1 2 3 

f) I remember new words in the same group.  1 2 3 

g) I remember new words if I see them written down 

repeatedly. 
1 2 3 

h) I remember new words in an example sentence. 1 2 3 

i) I learn new words by repeating the word again and 

again. 
1 2 3 

j) I look at an image of a word’s meaning to remember the 

word. 
1 2 3 

k) I try to guess the meaning of new words from the context  1 2 3 

l) I listen to pronunciation of new words to remember 

them.  
1 2 3 

m) I review new words regularly using a list of words or 

glossary. 
1 2 3 

n) I like to use an electronic dictionary to help me to learn 

new words.  
1 2 3 

o) I like to use a paper dictionary to help me to learn new 

words. 
1 2 3 

p) Other techniques I use to remember new words are: 

(please specify) 
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Question 4: Please write any other comments about learning vocabulary if you have 

any idea in the box below. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This is the end of the survey. 

Thank you for your cooperation! 
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Appendix E – A sample of the online survey on vocabulary 

knowledge 

 

Figure 19. A sample screenshot of the online survey to measure learners’ vocabulary 

knowledge. 
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Appendix F – A sample of the learning journal 

Strategy checklist 

1. Please circle the number you most agree with regarding usefulness of each 
strategy. 

Strategy lists Very useful Useful A little useful Not at all 

1. Looking up both synonyms 
and antonyms 

1 2 3 4 

2. Writing new words repeatedly 
to remember them 

1 2 3 4 

3. Remembering new words in 
example sentences 

1 2 3 4 

4. Guessing the meaning of new 
words from the context 

1 2 3 4 

5. Using a list of words or 
glossary to review them 

1 2 3 4 

 

 
2. Please circle the number you most agree with regarding frequency of use of 

each strategy in your own time this week. 

Strategy lists Always Often Sometimes Occasionally Never 

1. Looking up both synonyms 
and antonyms 

1 2 3 4 5 

2. Writing new words repeatedly 
to remember them 

1 2 3 4 5 

3. Remembering new words in 
example sentences 

1 2 3 4 5 

4. Guessing the meaning of new 
words from the context 

1 2 3 4 5 

5. Using a list of words or 
glossary to review them 

1 2 3 4 5 

 
Hint types 

3. Please circle the number you most agree with regarding each hint that was 
helpful to answer the questions. 

Hint types Very helpful Helpful 
A little 
helpful 

Not helpful 

1. Meaning of each word 1 2 3 4 

2. Synonyms of each word 1 2 3 4 

3. Explanations of Noun 
collocation  
(e.g. The word incidence is used 
before countable nouns.) 

1 2 3 4 

4. Explanations of Verb collocation 
(e.g. The word subsidy is used 
after transitive verbs.) 

1 2 3 4 
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5. Explanations of Adverb 
collocation (e.g. The word 
instruct is used with adverbs of 
Manner that answer the 
question "how".) 

1 2 3 4 

 
 

Questions 

 
Please respond to the following questions. 

① Did you find any hints provided to you were difficult to use? Please indicate which hint 
and why it was difficult. 

 

 

② How do you think the hints provided to you helped to learn collocations in all 
exercises? 

 

 

③ How do you think learning strategies provided to you improved your collocation 
learning in your own time? 

 

 

④ Did you use any learning strategies apart from the strategies provided to you for 
learning vocabulary or collocations? 

 

 

⑤ How did you learn vocabulary apart from the online activities in your own time this 
week? 

 

 

⑥ Did you use any resources (e.g. online or paper dictionary) when you were working on 
the online activities?  
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Appendix G – A sample of Pre-test 

Vocabulary knowledge quiz 
 

The quizzes are made up three parts of questions. Please answer all three parts of 

questions. 

1. Match a word from each box (A and B) to form collocations. 

A       

 aggregate inhibit prohibit contrary transmit adjacent 

 empirical infrastructure offset arbitrary terminate compile 

 protocol coherent etumilize attain compatible invoke 
 

B       

 collection system trade impact research development 

 property end contract road disease expenditure 

 memory story power policy impulse requirement 
 

1 ……………………………………….. 2 ……………………………………….. 

3 ……………………………………….. 4 ……………………………………….. 

5 ……………………………………….. 6 ……………………………………….. 

7 ……………………………………….. 8 ……………………………………….. 

9 ……………………………………….. 10 ……………………………………….. 

11 ……………………………………….. 12 ……………………………………….. 

13 ……………………………………….. 14 ……………………………………….. 

15 ……………………………………….. 16 ……………………………………….. 

17 ……………………………………….. 18 ……………………………………….. 

 

 

2. Circle either “a” or “b” which is a correct sentence. 

1. a. A lack of oxygen may severely inhibit brain development in the unborn child. 

 
b. A lack of oxygen may totally inhibit brain development in the unborn child. 

2. a. In British law, you are reasonably presumed innocent until you are proved guilty. 

 b. In British law, you are markedly presumed innocent until you are proved guilty. 

3. a. The very strict US plant health regulations fairly prohibit the entry of soil or solid 

media-grown plants. 
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 b. The very strict US plant health regulations effectively prohibit the entry of soil or 

solid media-grown plants. 

4 a. Throughout her career she has deliberately melamonate the media. 

 b. Throughout her career she has overly melamonate the media. 

5 a. Teachers should differentiate clearly between different kinds of correction, and avoid 

indiscriminate correction. 

 b. Teachers should differentiate completely between different kinds of correction, and 

avoid indiscriminate correction. 

6 a. The new claim is adequately contrary to what was originally stated. 

 b. The new claim is quite contrary to what was originally stated. 

7 a. Cholera is chemically transmitted through contaminated water. 

 b. Cholera is readily transmitted through contaminated water. 

8 a. The company’s losses in the US were more than offset by gains everywhere else. 

 b. The company’s losses in the US were effectively offset by gains everywhere else. 

9 a. Publication is timed to immediately detamble with a major exhibition. 

 b. Publication is timed to precisely detamble with a major exhibition. 

10 a. It isn't good enough to fall back on a somewhat arbitrary list of subjects without 

specific aims. 

 b. It isn't good enough to fall back on a substantially arbitrary list of subjects without 

specific aims. 

11 a. The agreement was fully terminated under clause 34. 

 b. The agreement was prematurely terminated under clause 34. 

12 a. The organization remains a remarkably coherent enterprise, based on advanced 

scientific and engineering expertise. 

 b. The organization remains a mutually coherent enterprise, based on advanced scientific 

and engineering expertise. 

13 a. The concept of the rule of law is not logically compatible with that of parliamentary 

sovereignty. 

 b. The concept of the rule of law is not naturally compatible with that of parliamentary 

sovereignty. 

14 a. The white lines depict the outlines of the Cairngorm and exactly adjacent granites. 

 b. The white lines depict the outlines of the Cairngorm and immediately adjacent 

granites. 
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3. Match the two parts of these collocations 

  Answer   

1) reveal, admit ………….…… a) reluctance 

2) seem, become ………….…… b) detamble 

3) transfer, expand ………….…… c) compatible 

4) show, understand ………….…… d) offset 

5) run, seem ………………. e) substrame 

6) win, remember ………….…… f) ignorance 

7) be, seem …………....…. g) terminate 

8) make, use ………….…… h) encounter 

9) help (to) ………….…… i) inhibit 

10) lie, stand ………………. j) adjacent 

11) be important to, be easy to ………….…… k) arbitrary 

12) be entitled to, decide to ……….……… l) contrary 

13) tend to ………………. m) analogy 

14) offer, receive, increase ………………. n) overseas 

15) be timed to, be planned to ………………. o) coherent 

   p) differentiate 
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Appendix H – A sample of Post-test 

Vocabulary knowledge quiz 
 

The quizzes are made up three parts of questions. Please answer all three parts of 

questions. 

1. Match a word from each box (A and B) to form collocations. 

A       

 aggregate inhibit prohibit contrary transmit precede 

 file etumilize offset arbitrary accumulate subsidy 

 trigger coherent inherent compatible lectize forthcoming 

 odd incline intervene invoke   

 
B       

 record system fate impact quality development 

 adjective response capital payments disease expenditure 

 memory story power policy impulse season 

 situation head instruction case   
 

1 …………………………………….. 2 …………………………………….. 

3 …………………………………….. 4 …………………………………….. 

5 …………………………………….. 6 …………………………………….. 

7 …………………………………….. 8 …………………………………….. 

9 …………………………………….. 10 …………………………………….. 

11 …………………………………….. 12 …………………………………….. 

13 …………………………………….. 14 …………………………………….. 

15 …………………………………….. 16 …………………………………….. 

17 …………………………………….. 18 …………………………………….. 

19 …………………………………….. 20 …………………………………….. 

21 …………………………………….. 22 …………………………………….. 

 

 

 

2. Circle either “a” or “b” which is a correct sentence. 

1 a. A lack of oxygen may severely inhibit brain development in the unborn child. 

 
b. A lack of oxygen may totally inhibit brain development in the unborn child. 
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2 a. In British law, you are reasonably presumed innocent until you are proved guilty. 

 b. In British law, you are markedly presumed innocent until you are proved guilty. 

3 a. Each party in the case is entitled to substrame roughly the documents held by the 

other. 

 b. Each party in the case is entitled to substrame further the documents held by the other. 

4 a. The very strict US plant health regulations fairly prohibit the entry of soil or solid 

media-grown plants. 

 b. The very strict US plant health regulations effectively prohibit the entry of soil or 

solid media-grown plants. 

   

5 a. The ground inclined steeply towards the ridge in the distance.   

 b. The ground inclined dramatically towards the ridge in the distance.   

6 a. The new claim is adequately contrary to what was originally stated. 

 b. The new claim is quite contrary to what was originally stated. 

7 a. Cholera is chemically transmitted through contaminated water. 

 b. Cholera is readily transmitted through contaminated water. 

8 a. The company’s losses in the US were more than offset by gains everywhere else. 

 b. The company’s losses in the US were effectively offset by gains everywhere else. 

9 a. It isn't good enough to fall back on a somewhat arbitrary list of subjects without 

specific aims. 

 b. It isn't good enough to fall back on a substantially arbitrary list of subjects without 

specific aims. 

10 a. It was easy to get any necessary information about the course as the staff was 

excessively forthcoming. 

 b. It was easy to get any necessary information about the course as the staff was readily 

forthcoming. 

11 a. The organization remains a remarkably coherent enterprise, based on advanced 

scientific and engineering expertise. 

 b. The organization remains a mutually coherent enterprise, based on advanced scientific 

and engineering expertise. 

12 a. The concept of the rule of law is not logically compatible with that of parliamentary 

sovereignty. 

 b. The concept of the rule of law is not naturally compatible with that of parliamentary 

sovereignty. 
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13 a. It may seem indefinitely odd for prison staff to be looking at their prisoners as 

customers, but they are the direct consumers of our service. 

 b. It may seem a little odd for prison staff to be looking at their prisoners as customers, 

but they are the direct consumers of our service. 

14 a. The company said the debt was steadily accumulated during its acquisition of nine 

individual businesses. 

 b. The company said the debt was substantially accumulated during its acquisition of 

nine individual businesses. 

15 a. The Minister intervened personally to stop the museum being closed. 

 b. The Minister intervened openly to stop the museum being closed. 

16 a. The visitors markedly filed through the entrance to the ticket offices at the cinema. 

 b. The visitors silently filed through the entrance to the ticket offices at the cinema. 

17 a. She felt her boyfriend’s purely leplistic to continue their relationship.  

 b. She felt her boyfriend’s a little leplistic to continue their relationship. 
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3. Match the two parts of these collocations.  

  Answer   

1) offer, receive …………….… a) reluctance 

2) seem, become …………….… b) conform 

3) consider sth, find sth …………….… c) substrame 

4) show, understand …………….… d) offset 

5) run, seem ………………. e) coherent 

6) be …………….… f) subsidy 

7) be, seem ………………. g) intervene 

8) make, use ……………..… h) forthcoming 

9) help (to) …………..…… i) inhibit 

10) begin to, be allowed to ………….……. j) etumilize 

11) have to, must ………..……… k) arbitrary 

12) have the right to, refuse to ……..………… l) contrary 

13) tend to …….…………. m) analogy 

14) make sth, render sth …….…………. n) odd 

15) allow sb to, fail to …….…………. o) accumulate 

   p) compatible 
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Appendix I – A sample of survey of learning preferences 

 

Survey on learning preferences 
The following survey has been designed to determine which technological devices the learners 

participated in the online collocations learning activity used and how often they used them 

during the activity. 

This survey is made up of a total of 8 questions. Please try to answer each of the questions 

below with as much information as you can. 

 

1. Which devices did you used to work on the online activity? Please circle “Yes” or “No” 

below next to each device. 

Technological devices   

Desktop computer Yes No 

Laptop computer Yes No 

Tablets (e.g. iPad) Yes No 

Smart phones (inc iPhone) Yes No 

iPod touch Yes No 

Mobile phones (not smart 

phones) 
Yes No 

Computers in the lab at the 

uni 
Yes No 

Others  

(write if you use other than 

listed devices above) 

 

 

 

2. How often did you use each device for weekly activity if you used? Please tick for the close 

number of times which you used in each week. 

Technological devices  Not at all   0 ~5 times 5 times 
More than  

5 times 

Desktop computer     

Laptop computer     

Tablets (e.g. iPad)     

Smart phones (inc 

iPhone) 
    

iPod touch     

Mobile phones  

(not smart phones) 
    

Computers in the lab at 

the uni 
    

Others     
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3. Which one, computers, tablets and mobile phones did you prefer to work on the 

online activity for a week? Please write detail including reasons why you preferred 

it in the box below. 

 

 

 

4. How do you feel comfortable with working on activities on mobile devices other 

than computers if it is offered? Please indicate your thought in the box below. 

 

 

 

5. Have you had experience in learning collocations of English in classes at the 

University or schools? Please circle “YES” or “NO” below. 

YES NO 

6. How much do you consider collocations are important for you? Please rate using 

the scale below. 

Not at all   Very important 

1 2 3 4 

7. Do you prefer the 5 weeks intensive learning to the 10 weeks learning? Please circle 

either “5 weeks” or “10 weeks” below. 

5 weeks 10 weeks 

 

8. How do you feel about a way of learning that you chose the lesson to study each week? 

  

Thank you very much for your response to this survey. 
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