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Abbreviations 
 

CALL: Computer Assisted Language Learning 

IVA: incidental vocabulary acquisition 

L1: first language, known as mother tongue or native language 

L2: second language, usually learnt after and in addition to L1 

MMORPG: massively multiplayer online role‐playing game 

MyEVA: My English Vocabulary Assistant, an integrated vocabulary-learning system 

developed in Taiwan 

Naturalistic CALL: computer assisted language learning in online informal learning contexts 

NPC: a non‐playing character in a digital game that is controlled by the computer program 

PvE: Player versus Environment or MMORPG gameplay where players play against 

characters or things controlled by the computer program 

PvP: Player versus Player or MMORPG gameplay where players compete against other 

players in real‐time through combat or duelling 

RPG: Role-Playing Game or MMORPG gameplay where players take on and play out a 

specific role in a fantasy world 

RPPvP: role-playing PvP 

SLA: second language acquisition 

SVST: Standardised Vocabulary Size Test, Nation (2008) 

WoW: World of Warcraft® - one of the most popular subscription‐based MMORPGs with 

approximately 5.5 million subscribers as of November 2015. 
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1.0 Introduction   
 

1.1 Background and context of the study 

 

For the past two decades, interactive media (e.g. video and online games) have 

been rapidly expanding in contrast with passive media – TV and radio (Mawer and 

Stanley, 2011). Amongst them, online games, specifically MMORPGs (massively multi-

player online role-playing games) are currently one of the most popular forms of 

entertainment, especially among “the video-game generation” (Lee and Hoadley, 2007) 

or “Digital Natives” (Prensky, 2001), who grew up with the use of Internet 

communication tools. However, the player-base of online games extends beyond the 

former group and encompasses people of all ages (Yee, 2009; Nardi, 2010; Cornillie et 

al., 2012:245). Furthermore, some players can spend up to 25 hours per week on 

average inside the game (or games) of their choice (Williams et al., 2008:1002).   

MMORPGs are graphical 2- or 3-D real-time digital strategy games, highly 

immersive and interactive, globally connected virtual environments (Rankin et al., 2006; 

Kongmee et al., 2011; Mawer and Stanley, 2011; Sylven and Sundqvist, 2012), where 

players control their personalised avatar (in-game character) continuously through a 

camera, keyboard and mouse, using hand-eye coordination in order to move through 

and interact with the game environment (Peterson, 2010; Whippey, 2011). Additionally, 

MMORPGs are rich semiotic narrative environments that include game-generated texts 

(e.g. quests, combat texts, descriptions of in-game abilities called tooltips), as well as 

player-to-player and player-to-environment interactions that involve continuous critical 

thinking and problem-solving skills during game time (Steinkuehler, 2004; Dickey, 

2007; Nardi, 2010; Chik, 2011; Rama et al., 2012; Coxhead and Bytheway, 2015). For 

example, these skills may involve defeating potent enemies (e.g. other players and 

NPCs: non-player characters), trading virtual items for in-game currency, exploring the 

game environment through walking, flying, swimming, and constantly improving the 

players’ avatars with better equipment (gear), spells and abilities.  

Since there is a plethora of MMORPGs available on the market, they were 

narrowed down to one specific game. After careful consideration, World of Warcraft® 

(or WoW, by Blizzard Entertainment, Inc.) was chosen as the context of the current 

study due to the following reasons: 1. it offers large amounts of game-generated text 

input (16,281 quests from level 1 to 100 as of December 2015); 2. all quest texts can 

be found in online databases on supporting websites, such as 

www.wow.gamepedia.com; 3. the game is free to play from levels 1-20, which will 

http://www.wow.gamepedia.com/


 

2 
 

cover the scope of the current research study; 4. the researcher’s own students shared 

informal reports of vocabulary learning from playing WoW and 5. the researcher herself 

has extensive experience of playing the game and is familiar with it. 

Even though MMORPGs – and World of Warcraft - are designed for entertainment, 

not educational purposes, they have attracted significant attention from researchers in 

the field of SLA and Naturalistic CALL (Steinkuehler, 2004; Rankin et al., 2006; 

Peterson, 2010, 2012). Since the latter is defined as learning a second or foreign 

language in online informal learning contexts, MMORPGs are an appropriate example 

for it (Chik, 2013:835). The main reason for this is that engaging in these games tends 

to compel the players to use English in order to be able to enjoy and advance their 

gaming experience (Sylven and Sundqvist, 2012) due to English being the “de facto 

gaming language” of these “globalised game-worlds” (Chik, 2013:836). Therefore, a 

large number of studies conducted on MMORPGs cover second language learning 

through social interaction and communication with other players (Steinkuehler, 2004; 

Peterson, 2010, 2012; Ryu, 2013), as well as intrinsic motivation (Dickey, 2007; Sykes 

and Reinhardt, 2013). Some studies cover the complexity of language used in online 

games in detail (Thorne et al., 2012) and very few have probed into the language 

strategies learners have adopted during game-play (Bytheway, 2015).  

1.2 The purpose of the study 

 

As there is currently limited systematic research conducted in the field of incidental 

vocabulary acquisition (IVA) in the context of online games for second language 

learners of English, this study proposes to combine digital gaming and vocabulary 

acquisition through extensive reading by using Schmidt’s Noticing Hypothesis (1990, 

2010) and Nation’s (2007) theory of Four Strands. The study will focus on Nation’s first 

strand in particular: meaning-focused input through reading (see 2.2.2).  

The term incidental vocabulary acquisition (IVA) is mostly applied to tasks, such as 

reading and listening, undertaken with the purpose of personal understanding and 

enjoyment (Schmidt, 2010). It is essential to note here that IVA is not planned, nor 

controlled by learners: rather, it is “the effortless acquisition of lexis” (Dörnyei, 

2009:169). The current study’s purpose is to measure whether incidental vocabulary 

acquisition (IVA) can be facilitated while playing the MMORPG World of Warcraft in the 

span of approximately 2-4 hours. 

Furthermore, most researchers in the field of vocabulary acquisition agree that the 

frequency of occurrences of new vocabulary items can greatly influence their 

successful acquisition by learners (Schmitt and McCarthy, 1997; Pigada and Schmitt, 

2006). Additionally, Gee (2007) argues that in-game images and actions can assist 
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players’ vocabulary acquisition the same way “traditional” learners associate words 

with images or actions. Therefore, the current study will also take into consideration the 

following significant aspects: word exposure frequency, visual representations and 

actions in-game, specifically in quest texts (see research questions in 2.6). 

1.3 Outline 

 

The first chapter of the study, Literature Review (2.0), will define and describe the 

optimal conditions necessary for successful vocabulary acquisition, including Schmidt’s 

(1990) Noticing Hypothesis and Nation’s (2007) Four Strands theories. Then, it will 

cover how incidental vocabulary acquisition (henceforth referred to as IVA) occurs and 

offer a critical analysis of previous studies related to IVA. Then, as a necessary step, 

the controversy regarding IVA testing will be explained. Next, multimodal environments 

will be covered briefly as they pertain closely to the context of the study: the MMORPG 

World of Warcraft. The subsequent sub-chapters will provide more details regarding 

the game itself. Finally, the research questions will be presented. 

The second chapter of the study, Methodology (3.0), will cover the research 

paradigm, methods and research instruments utilised, including the vocabulary pre- 

and post-tests designed by the researcher. Reliability, validity and practicality of the 

tests will also be described. Furthermore, the one-to-one semi-structured interviews, 

the participants, the ethical process, confidentiality and anonymity as well as potential 

risks will be explicated. The third chapter of the study, Findings (4.0), will discuss and 

compare the data in relation to previous research studies while answering the 

proposed research questions. Finally, the Conclusion (5.0) will outline the limitations 

and implications of the study along with suggestions for future research. 
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2.0 Literature Review    
 

2.1 Vocabulary acquisition: definition 

 

Vocabulary acquisition is a highly complex process that involves different aspects 

of knowledge. The most comprehensive specification of vocabulary acquisition to date 

is the one set by Nation (2001:27), which lists both aspects of receptive and productive 

vocabulary knowledge based on three elements: “1. form (sound, spelling, word 

structure), 2. meaning (associations, referents, the concept expressed) and 3. use 

(word patterns, collocations, constraints on word usage)”. Most researchers agree that 

the most essential lexical aspect needed for vocabulary acquisition is the form-

meaning link: this may be adequate to allow recognition of a word (Schmitt, 2010:15). 

As the acquisition of vocabulary is an incremental process “both in terms of acquiring 

an adequate vocabulary size and in terms of mastering individual lexical items”, the 

form-meaning link is probably the most appropriate aspect of knowledge to be 

measured at the beginning of the incremental learning process (Schmitt, 2010:16-19). 

However, for practical reasons, only one of the word knowledge aspects – meaning – 

will be measured in the present study. Therefore, when referring to vocabulary 

acquisition hereafter in this project, it should be interpreted as comprehension of 

meaning. Additionally, vocabulary acquisition requires certain optimal conditions for 

successful learning to occur, which will be discussed next. 

2.2 Optimal conditions for vocabulary acquisition: Schmidt’s 

Noticing Hypothesis and Nation’s Four Strands 

 

Prior to discussing the optimal conditions that facilitate vocabulary acquisition, it 

has to be noted that these apply to both intentional and incidental learning in SLA.  

2.2.1 Vocabulary acquisition and Schmidt’s Noticing Hypothesis  

 

According to Schmidt’s (1990) Noticing Hypothesis, the learner’s “consciousness” 

in use is needed to facilitate both intentional and incidental learning. He  distinguishes 

“consciousness as intentionality”, which involves a learner’s deliberate, goal-directed 

decision to learn (Schmidt, 2010:722) and “consciousness as non-intentionality” or 

“incidental learning”, which means the involuntary process of “picking up” (or incidental 

learning of) a language through exposure, e.g. reading, listening, speaking and writing 

tasks (Ellis, 2002:55; Rott, 2012). Schmidt (1990, cited in Skehan, 1998:48) further 

argues that noticing is a necessary, but insufficient condition for effective learning. In 
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other words, learners will notice input based on a combination of external factors: the 

complexity of input, the context, instructional treatment, task characteristics, exposure 

to language - and internal factors: the learners’ aptitude, motivation, current language 

level, unique experience of language exposure, learning styles and strategies 

(Schmidt, 2010:730-733). The input that the learner notices, either intentionally or 

incidentally, will then become intake and subsequently, L2 knowledge (Ellis, 2002:56). 

However, it is crucial to specify that only the vocabulary that is considered important 

and necessary, specifically for comprehension of meaning, will be noticed and 

processed by the learner – it is contingent on their personal choice (Kweon and Kim, 

2008; Zhu, 2015:970). Nevertheless, word exposure frequency can aid this process, 

which is the first of six determinants that influence noticing, as specified by Schmidt 

(1990): 

1. Frequency of form (or word exposure frequency) – the more often a particular 

form (or word) is encountered, the more likely it is to be noticed by the learner 

2. Perceptual salience of form – the more a particular form (or word) stands out 

from the others, the more likely it is to be noticed 

3. Instruction – which can help the learner notice and analyse forms (or words) 

previously incomprehensible 

4. Time and individual differences in processing ability – these are problematic as 

every learner is different 

5. Readiness to notice – a learner’s internal structures predispose them for what 

they are ready to learn 

6. Task demands – which relate to what is expected of the learner as a result of 

an activity (Schmidt, 1990, cited in Skehan, 1998:48-53). 

In the current study, due to time limitations, there were no appropriate measuring 

instruments designed for perceptual salience of form or readiness to notice, and 

instruction may have altered the incidental nature of learning this project aims to 

examine. Therefore, the main focus will be on word exposure frequency, while taking 

into consideration time and task demands as facilitators of IVA. They will be addressed 

in more detail in the Methodology chapter of this project (see sections 3.3 and 3.4). 

2.2.2 Vocabulary acquisition and Nation’s Four Strands 

 

There is another set of optimal conditions needed for SLA to occur. Nation 

(2007:2) proposes a framework of Four Strands or “continuous sets of learning 

conditions” to assist SLA: 1. meaning-focused input, 2. language-focused learning, 

3. meaning-focused output and 4. fluency (the order rearranged by the researcher). 

Nation (2007) suggests that all four strands should be implemented equally in order to 

maintain a balanced language course – they constitute necessary and sufficient 
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conditions for all types of SLA to occur (ibid.). However, as will be demonstrated later 

(see sections 2.4 and 2.5), these four strands do not apply only to classroom settings 

and teacher controlled activities. They also permeate informal language settings, be it 

in everyday real life situations or, increasingly, in online or virtual environments (Chik, 

2013; Coxhead and Bytheway, 2015). The present study will focus on the latter in the 

form of an online computer game, specifically the MMORPG (massively multiplayer 

role-playing game) World of Warcraft.  

The first strand (meaning-focused input) usually involves receptive language 

learning through reading and listening, thus providing a platform to facilitate incidental 

learning. Nation (2007:3) enumerates typical activities related to this strand as 

“extensive reading, shared reading, listening to stories, watching TV or films, and being 

a listener in a conversation”. It is important to note here that some of the conditions 

needed for this strand are rich quantities of input with sufficient and spaced repetition of 

vocabulary items, as well as learners’ interest to understand this input (Nation, 2007:3). 

These conditions are usually met in MMORPGs, as section 2.5 will exemplify. 

The second strand (language-focused learning) involves deliberate or intentional 

learning of the language (Nation, 2007:6) through typical activities, such as 

pronunciation practice, using word cards, intensive reading, translation, memorising 

dialogues. These are usually entitled “learning strategies”. The third and fourth strands 

(language-focused output and fluency) are closely interconnected as they are based on 

productive learning through speaking and writing, although the last strand (fluency) 

includes reading and listening as well. There is a great variety of activities involved in 

the last two strands. However, due to practical reasons, such as time constraints and 

lack of resources, only the first strand, meaning-focused input, will be applied to 

incidental vocabulary acquisition (IVA) in the context of a specific online virtual 

environment, the MMORPG World of Warcraft. 

Notably, a comparison of two vocabulary acquisition studies utilising the first two 

strands shows that generally, strand 1 (meaning-focused input) produces much less 

learning, perhaps due to strand 2 (language-focused learning) involving conscious 

effort on part of the learner. Waring and Takaki’s (2003) research based on a 56-

minute meaning-focused (strand 1) reading of a graded reader shows that only 4 words 

were learnt “reasonably well” and 12 “partially” out of 25 vocabulary items. In contrast, 

a study of Nation (2001:298) on deliberate vocabulary learning (strand 2) showed the 

learning rate of 35 words in 60 minutes. Nevertheless, Nation and Webb (2011:114) 

contest these findings and suggest that if more sensitive tests could be designed to 

measure how much time is actually spent on vocabulary learning during extensive 

reading, the comparison of the two types of learning could produce more reliable 

evidence. Furthermore, strand 1 (meaning-focused input) also has the benefit of 
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improving learners’ receptive skills in an enjoyable manner while developing their 

content matter knowledge (Nation, 2007:9; Schmidt, 2010:724). An example of the 

latter is the array of different creatures encountered in the online game World of 

Warcraft. 

Having considered the optimal conditions needed for IVA to occur, the current 

study will focus on meaning-focused input through reading and interaction with an 

online computer game as an informal learning environment. It will investigate whether 

incidental learning of vocabulary items can occur taking into account Schmidt’s (1990, 

2010) Noticing Hypothesis, which emphasises word exposure frequency  through 

extensive input along with time and task demands, as well as Nation’s (2007) first 

strand, which also concentrates on meaning-focused input. However, it is worth 

noting here that all of the above points lose their significance if there is no motivation or 

intrinsic interest on part of the learner to actively engage in the learning process, 

specifically extensive reading in this case (Dörnyei, 1998:120; Huckin and Coady, 

1999:188). As seen above (2.2.1), motivation is one of the internal factors that exerts 

influence on noticing (Schmidt, 1990). Since online computer games usually facilitate 

motivation (Yee, 2006; Gee, 2007; Sykes and Reinhardt, 2013), they were chosen as 

the context of the present study with the presumption that the participants engaged in 

them willingly and for personal enjoyment, thus providing a suitable platform for IVA, 

which will be covered in more detail in 2.3. 

2.3 Incidental vocabulary acquisition (IVA): definition 

 

Since the 1990s, research into vocabulary in SLA has seen a significant increase 

(Rott, 2012) while the acquisition of vocabulary through incidental learning (IVA) 

remains one of the most widely debated issues. Schmitt (2010:29) characterises 

incidental learning as a “by-product of language usage, without the intended purpose of 

learning a particular linguistic feature”. Dörnyei (2009) and Rott (2012) further stipulate 

that IVA refers to learners engaging in meaning-focused receptive language while 

reading, listening, speaking or writing with no conscious intention to commit vocabulary 

to memory. Zhu (2015:968) adds that the learners’ main goal is “to comprehend 

[meaning] or communicate”, thus, it is not considered to be intentional learning.  

However, Schmidt (1990, 2010) argues that IVA is not completely unintentional 

either: after all, attention and noticing are requisites for any learning to happen, which 

means the learners are conscious of the process, even if not at all times. Furthermore, 

they may guess or infer the meaning of words from context, which implies awareness. 

Inferring word meaning from context is a specific lexicon-oriented learning strategy and 



 

8 
 

is considered intentional learning (Oxford, 2003; Nation, 2008; Dörnyei, 2009; Saville-

Troike, 2012; Zhu, 2015).  

The incidental vs. intentional dichotomy in SLA has been analysed by many 

researchers. Nevertheless, luminaries, such as Dörnyei (2009:171), Nation and Webb 

(2011:112), support the argument that the two learning systems are complementary 

and L2 efficiency can only be achieved through the co-operation of both. Ultimately, 

there is a limit to what teachers can draw learners’ attention to and what can be learnt 

in the classroom, therefore, additional incidental learning is necessary and should be 

accrued from extensive input, especially through reading of authentic texts (Pellicer-

Sánchez and Schmitt, 2010:32). The dichotomy between incidental and intentional 

learning, however, is outside of the scope of the current study, which focuses on IVA 

as the unintentional or incidental acquisition of vocabulary from meaning-focused 

input through reading (Nation, 2008), assisted by the Noticing Hypothesis (Schmidt, 

1990, 2010) in the context of an online game. 

2.3.1 Incidental vocabulary acquisition (IVA) through extensive reading 

 

An overview of the literature shows that most studies on IVA have been conducted 

using extensive reading practice. Extensive reading is generally viewed as a 

pleasurable voluntary activity (Brown et al., 2008), which involves either teacher-

recommended or self-chosen texts at a level suitable for the learner (Huckin and 

Coady, 1999). It is a receptive cognitive ability that is considered “the ideal medium” for 

vocabulary acquisition due to the following reasons: 1. printed materials provide more 

time for the learner to process new words than aural input (Ellis, 1994, cited in Rott, 

2012:1); 2. through reading, the L2 learner can acquire the meanings and connotations 

of new vocabulary and even their usage in certain contexts (Zhu, 2015); 3. partially 

known vocabulary can also be cumulatively enriched through this practice (Schmitt, 

2010).  

Perhaps the most vigorously debated issue within the field of IVA is word exposure 

frequency during extensive reading. There is a general consensus on the incremental 

nature of vocabulary acquisition from reading, however, there is no agreement on how 

many and exactly what types of exposures are necessary for successful acquisition 

(Huckin and Coady, 1999; Laufer and Goldstein, 2004; Zhu, 2015). In theory, word 

exposure frequency influences vocabulary acquisition in two ways: 1. by increasing the 

possibility of noticing and processing new words by the learner and 2. by increasing the 

chance that an initial memory trace is retained, then through subsequent occurrences 

is strengthened (Schmitt, 2010:161; Rott, 2012; Zhu, 2015:969). It is highly likely that a 
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word encountered frequently in a text will receive more attention from the learner and 

thus, produce more cognitive processing or mental response (Zhu, 2015:969).  

The first seminal works in the field of IVA were that of Saragi et al. (1978, cited in 

Pellicer-Sánchez and Schmitt, 2010:33), who recommended a minimum of 10 

repetitions of a vocabulary item in a text for IVA to occur. Their study was based on the 

reading of an authentic novel (A Clockwork Orange by Burgess, 1972) and a test taken 

by twenty native English students on the Russian slang words used in the novel. The 

average score on a multiple-choice meaning recognition test was 76%. Later, Nagy et 

al. (1985) suggested the probability of learning vocabulary from context after 1 

exposure to be between 0.10 and 0.15, however, in a follow-up study, Nagy et al. 

(1987) found this was much lower: 0.05. Furthermore, in his seminal work, Nation 

(1990) surveyed previous studies on IVA, based upon which he recommended that, on 

average, 5-16 incidental word exposures are necessary for full acquisition to occur.  

Additionally, Horst et al. (1998) concluded that after 8 exposures in a text, 

vocabulary items were more likely to be learnt. Waring and Takaki’s (2003) study also 

shows a minimum of 8 exposures are needed for form recognition, however, in an 

unprompted meaning test, even 18 exposures provided a low, 10-15% chance to recall 

the meaning of a word. Three months later, both meaning recognition and translation 

test scores dropped, the latter even more significantly, from 4.6 to 0.9. In addition, Wu 

and Xu’s (2006) study of 55 Chinese students reading a 3,332 word long English story 

shows that 14-17 exposures were necessary for IVA to occur, which is significantly 

higher on average, but is congruent with Nation’s (1990) recommendation.  

Another IVA study conducted by Kweon and Kim (2008) concurs with Wu and Xu 

(2006), where 12 Korean learners of English read 3 authentic novels containing 

134,013 words in the course of 5 weeks. The two researchers not only tested for word 

exposure frequency, but also word class, which was not included in the studies 

described above. Kweon and Kim’s (2008) findings demonstrate that among content 

words, nouns were more easily retained than verbs and adjectives, possibly due to 

nouns being more basic on a conceptual level (Kweon and Kim, 2008). Additionally, the 

higher word exposure frequency (≥20) yielded the best retention rates in comparison 

with 7-19 and 1-6 exposures in a post-test administered immediately after reading, 

although some of the vocabulary with lower word exposure frequency was also 

acquired when their meaning was crucial for comprehension. This was considered a 

novel finding. However, after one month, a second post-test indicated that vocabulary 

attrition occurred for nouns with 7-19 word exposure frequency.  

Furthermore, Pigada and Schmitt (2006) also claim that higher word exposure 

frequency produces better retention rates in meaning: except for single and 2-3 

exposures, all other brackets (4-5, 6-10, 10+ and 20+) show clear overall improvement, 
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especially starting at 10+ exposures, on average from 8.3% to 23.7%. This was a case 

study of one learner, which lasted for a month. During this time, the learner read 

30,000 words. Overall, it is estimated that on average, 14.5 words/hour were learnt 

during the study. Brown et al. (2008) agree with the Kweon and Kim (2008) as well as 

Pigada and Schmitt (2006) in that higher word exposure frequency results in better 

acquisition rates. Even though Brown et al. (2008) used different frequency bands: 2-3, 

7-9, 10-13 and 15-20 through three different input modalities: reading-only, reading-

while-listening and listening-only (see 2.4); nevertheless, the data from the reading-

only group showed that 15-20 exposures had the highest retention rate on a multiple 

choice test, followed by the 7-9, then 10-13 and 2-3 exposures respectively. In 

contrast, the meaning-translation test scores were considerably lower. 

In addition, Pellicer-Sánchez and Schmitt’s (2010) work is noteworthy for its 

replication of Saragi et al.’s (1978) study utilising a different methodology and research 

questions. The participants were 20 Spanish students of English who read an 

unabridged novel: Things Fall Apart by Achebe (2001) containing 67,000 words. Words 

in the Nigerian language Ibo – unknown to the participants – were used throughout the 

novel. It was concluded that meaning recognition rate of the unknown vocabulary was 

the highest: 43%, followed by spelling recognition: 34%, and word class recall: 20%, 

then meaning recall: 14%, suggesting that recall from only incidental learning tends to 

be difficult. Also, there was a noticeable increase of vocabulary acquisition at 5-8 

exposures: 11%, compared to single or 2-4 exposures: 5%, which rose sharply to 48% 

at 10-17 exposures. At 28+ exposures lexical learning still continued, but at a lower 

rate than in the 5-8 and 10-17 exposure ranges. 

Finally, there is new data to support the above studies from Pellicer-Sánchez’s 

(2015) study on eye-tracking movement during L2 reading of a 2,300 word long short 

story containing 48 nonwords, e.g. holter for “house” or cambul for “ring” (Pellicer-

Sánchez, 2015:12). It was found that already after 3-4 exposures, the nonwords were 

read faster and after 8 exposures they were read at a similar pace as real words that 

were known previously (Pellicer-Sánchez, 2015:1). Also, 86% and 75% of the target 

nonwords were recognised for form and meaning, whereas a meaning recall test 

resulted in 55% (ibid.). This study concurs with previous research that also claimed a 

minimum of 8 encounters with new vocabulary was needed for recognition, and in 

general, active recall is more difficult than passive recognition (Horst et al., 1998; 

Waring and Takaki, 2003; Kweon and Kim, 2008; Brown et al., 2008). For definitions of 

active versus passive recognition and recall, see Laufer and Goldstein’s (2004) 

categorisation below. 
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2.3.2 Testing incidental vocabulary acquisition (IVA): the controversy 

explained 

 

As previous studies suggest (Pellicer-Sánchez and Schmitt, 2010; Zhu, 2015), one 

of the main reasons for the controversy regarding IVA seems to be the insurmountable 

task of taking all possible variables and factors into consideration when conducting 

research in this field, thus leading to a large variety of tests employed to measure IVA. 

Some of the variables are the age, aptitude, motivation, proficiency level of 

participants, even the different L2s learnt; others are the length and nature (authentic 

or not) of texts used in the studies, different time periods spent on reading these texts, 

real or nonwords used as target vocabulary to be learnt and various modalities used as 

input, including textual, visual and aural. Previous studies took into consideration 

different aspects of vocabulary: word class, spelling, form, meaning and level of 

frequency (Zhu, 2015). However, it should be noted here that previous research did not 

test for meaning at different levels (recall and recognition) consistently (Zhu, 2015:972). 

Laufer and Goldstein (2004:406-407) categorised four different degrees of knowledge 

of meaning in vocabulary acquisition based on 435 L2 learners’ tests:  

1. active recall – the L2 target word has to be supplied, e.g. translation test 

where the prompt is given in L1 

2. passive recall – a demonstration of comprehension of the L2 vocabulary, 

which is given as a prompt: e.g. translation into L1 

3. active recognition – choosing the L2 target word from 4 options, the prompt is 

in L1 

4. passive recognition – the L2 target word is given as a prompt and there are 4 

meanings given in L1 to choose from. 

The results of their study show a reliable hierarchy of difficulty as follows: active 

recall > passive recall > active recognition > passive recognition (Schmitt, 

2010:85). Recalling form or meaning from memory (either passively or actively) is 

considered to require a higher degree of knowledge as it indicates a better memory 

trace than recognition. Most previous studies have tested for form and meaning 

recognition in IVA (see 2.1.2) and administered active or passive recall tests (Zhu, 

2015). The results unanimously show that vocabulary knowledge acquired from 

extensive reading is usually quite fragile and will undergo attrition after 2-4 weeks if not 

encountered or used in the meantime (Waring and Takaki, 2003; Kweon and Kim, 

2008; Brown et al., 2008).  

However, most studies utilised multiple-choice tests, which automatically 

guarantee a 25% chance of correct answers by guessing. This is by no means a 

reliable indication of vocabulary acquisition and it overlooks the measurement of subtle 

improvements or partial word gains (Zhu, 2015). Therefore, Kweon and Kim (2008:194) 
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recommend meaning-translation tests, self-report checklist measures and word-form 

recognition tests – in general, a mix of different measurement instruments to overcome 

the weaknesses of multiple-choice tests (Pellicer-Sánchez and Schmitt, 2010). 

Unfortunately, the current study could not accommodate all of these recommendations. 

Therefore, it was more practical and less time consuming to test only for initial 

receptive vocabulary knowledge of the participants, for example through having them 

recognise word-form and provide a synonym for the target vocabulary (see research 

instruments in section 3.4). 

At the same time, the present study attempted to conform with Nation’s (2008) 

three requirements, which are widely accepted as necessary for vocabulary tests: 

reliability (assisted by minimum 30 items to be assessed, familiar formatting, clear 

instructions and possible variations in answering), validity (suitable for the leaners’ 

level, taken seriously without cheating, used for the purpose for which it was designed) 

and practicality - suitable length, convenient marking, easily interpretable scores and 

tests are inexpensive to produce copies of (ibid., 153-155). These features were 

carefully considered and a range of tasks was designed to strengthen the reliability, 

validity and practicality of the research instruments (see section 3.4). 

Finally, as the present study’s focus is on comprehension of meaning, it should be 

pointed out that certain semi-contextualised techniques can assist L2 vocabulary 

acquisition to a great extent, specifically recall of comprehension (Oxford and Crookall, 

1990). These are: words paired with imagery, the application of synonymy and the 

grouping of vocabulary items according to semantic categories (Oxford and Crookall, 

1990; Schmitt and McCarthy, 1997:212-213; Schmitt, 2010:52-55). However, a 

limitation of illustrations is that visual representations are restricted to concrete nouns, 

certain verbs of movement and concrete adjectives, thus decreasing the pool of target 

vocabulary used for testing (Schmitt and McCarthy, 1997; Schmitt, 2010:52-55). 

Therefore, the use of imagery was applied to concrete nouns taken from the online 

computer game chosen as the context of the present study, e.g. goblin, murloc, kobold, 

worg. 

Furthermore, since the main purpose of the current study was to test only for initial 

receptive vocabulary knowledge, a sensitive test was designed in an attempt to follow 

Nagy et al. (1985) and Nation’s (2008) recommendation. This type of test usually 

covers a small amount of vocabulary and applies only one variable to the study as per 

Huckin and Coady (1999), which is word exposure frequency in the present study. L2 

was used in this study and all degrees of knowledge were tested, except for active 

recall due to certain limitations of the study outlined in the Conclusion, including time 

constraints and lack of resources.   
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2.4 Vocabulary acquisition through multimodal environments 

 

The final step before introducing the context of the present study in more detail is 

covering vocabulary acquisition through multimodal environments.  A learning 

environment can be considered multimodal if it uses at least two different modes of 

content knowledge: verbal (through texts) and non-verbal (visual, aural, spatial) as 

defined by Paivio (1986, cited in Moreno and Mayer, 2007:310) and Gee (2007). The 

learners who use these educational environments either for intentional or non-

intentional learning can acquire knowledge through both modalities, thus enhancing 

their multimodal literacy skills (Schrader and Lawless, 2010:200; Zheng et al., 

2015:773).  

For example, a study conducted by Tight (2010) with a group of 128 American 

undergraduate adults attending a Spanish course measured L2 vocabulary acquisition 

through 4 different modalities: visual, auditory, kinaesthetic and mixed modality (the 

latter combining all 3). The learners’ most preferred mode was visual, while the highest 

overall mean gains were achieved by the mixed-modality group in all 3 post-tests. 

Additionally, a study at Michigan State University conducted with 26 American learners 

of beginner Russian utilised three different input modalities to test vocabulary 

acquisition (Sydorenko, 2010): video, audio and captions. The group that saw a video 

with audio and captions learned more word meanings as shown in a translation test 

than the groups that saw video with captions and video with audio only. The data also 

show that captions received the most attention, followed by video and audio 

(Sydorenko, 2010). As seen from the above, a combination of both verbal and non-

verbal modalities tends to produce higher results in administered post-tests. However, 

these studies did not measure word exposure frequency and its effect on IVA, which 

points to a gap in research. 

Additionally, multimodal environments can be interactive or non-interactive, as 

categorised by Moreno and Mayer (2007). In the former, multidirectional 

communication between the learner and the environment is possible and the learner 

has control over their own learning as their actions determine the presented words and 

pictures; however, in the latter, pre-determined messages do not allow for any 

interaction between the learner and the environment (e.g. a narrated animation or a 

text with illustrations). Notably, Yang and Wu’s (2015) recent research from Taiwan 

conducted with 93 undergraduates learning English concludes that most participants 

preferred an interactive mixed modality learning environment (MyEVA preference 

mode) over a less interactive mixed modality programme (MyEVA basic mode), with 
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using an Internet dictionary or a paper dictionary being the least chosen modalities. 

Furthermore, the highest rate of successful learning outcomes was achieved when 

using the MyEVA programme’s preference mode (Yang and Wu, 2015:317). Therefore, 

in order to stimulate interest and engagement in the participants, the MMORPG World 

of Warcraft was chosen as the context of the present study as it can be considered an 

interactive multimodal environment for the following reasons: it has both verbal and 

non-verbal modalities and the players continuously interact with the game environment. 

2.5 Context for incidental vocabulary acquisition (IVA): World of 

Warcraft (WoW) 

 

Note: From this section onwards, learners will be referred to as players in order to 

further exemplify the incidental nature of learning activities they are engaged in when 

playing online games. 

 

2.5.1 World of Warcraft (WoW) 

 

World of Warcraft is a 3-D real-time digital strategy game. It was released in 

November 2004 and has had 5 expansions since then, with the latest one entitled 

Legion scheduled to launch in August 2016. The game can be played on realms 

(official Blizzard servers which host the game world) that are divided into 4 types: PvE 

(player-versus-environment), PvP (player-versus-player), RP (role-playing) and RPPvP 

(role-playing PvP). Players can choose a realm depending on their game-style 

preferences, although these may overlap in-game.  

Furthermore, players tend to voluntarily spend considerable amounts of their social 

lives in WoW (Yee, 2006; Williams et al., 2008:1002; Nardi, 2010). On the one hand, 

this is probably due to the immersive nature of the game, which creates a multimodal 

environment. As Figure 1 shows, the images, weather effects, 3-D objects (e.g. nature, 

characters) and ambient sounds (which cannot be reproduced here) all contribute to an 

appealing fantasy world, which may provide the sensation of being immersed in the 

game world (Gee, 2007; Paivio, 1986, cited in Moreno and Mayer, 2007:310; Peterson, 

2010; Whippey, 2011).  
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Fig. 1. Walking with hunter pet in Elwynn Forest on a sunny day, World of Warcraft – screenshot taken by 

researcher on 09/04/2016. 

 

On the other hand, players are often drawn to WoW because it increases their 

motivation (Yee, 2006; Sykes and Reinhardt, 2013), which is one of the fundamental 

internal factors influencing their attention and noticing as learners (Schmidt, 2010:730-

733). Gee (2007), Juul (2005) and Rieber (1996, cited in Dickey, 2007:256) found that 

the high intrinsic motivation to participate in game-play can be explained by players 

doing quests (or missions for rewards, such as experience points, gear and currency) 

while challenging themselves as the game progressively becomes more difficult. As 

illustrated in Figure 2, this intricate process of levelling provides a sense of 

achievement and consistently strengthens one’s avatar’s gear and abilities (Dickey, 

2007; Walker Rettberg, 2008; Nardi, 2010). Additionally, in WoW, failure helps the 

depth of experience which leads to players wanting to improve their gaming skills; 

concurrently, it provides instant feedback on their performance, the worst case 

scenario being the death of the avatar caused by another player or mobs, creatures 

from the game (Steinkuehler, 2004; 2005; Juul, 2005). All the above elements (e.g. 

immersion and levelling) paired with socialising in-game enrich the players’ gaming 

experience by increasing their intrinsic motivation. 
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Fig. 2. A level 1 versus a level 100 character (night elf priest, the researcher’s avatars): the gear and spells 

(not all visible here) are much more potent on the latter, Morniie. Screenshot taken by researcher on 

1/06/2016. 

2.5.2 MMORPGs and World of Warcraft as informal SLA learning 

environments  

 

As mentioned in the Introduction, MMORPGs are an attraction for researchers in 

Naturalistic CALL because they are considered online informal learning environments 

suitable for SLA. Apart from the in-game rewards and achievements, research studies 

have discovered that the key reasons for extensive playing are usually socialising and 

competing with other players (Rankin et al., 2006; Thorne et al., 2009; Nardi, 2010; 

Cornillie et al., 2012; Thorne and Fischer, 2012). These support the theoretical 

assumption that in an interactive learning environment such as online games learners 

construct understandings by interactions with tools, materials, information and other 

learners (Gee, 2007; Dickey, 2007; Sykes and Reinhardt, 2013; Zheng et al., 

2013:207), which, in turn, encourage intrinsic motivation crucial for effective learning 

(Dörnyei, 1998; Gee, 2007). Therefore, in the past decade, a growing number of 

research studies have been conducted on MMORPGs, including WoW. These explore 

mainly the effect of communication and collaboration among players on their SLA.  
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For example, most recently, Wu et al. (2014) investigated the attitudes of 19 

casual or non-gamers of an MMORPG called Everquest through quantitative and 

qualitative analysis and found that participants used English to communicate with other 

players in an enjoyable way, mainly for the purposes of becoming familiar with the 

game. Likewise, Zheng et al. (2012) collected and analysed thirteen different types of 

communicative activities from a 47-minute long gaming episode including 4 participants 

(one of them a researcher) who were all new to World of Warcraft. The data show that 

the first three most frequent activities were coordinating, distributing gameplay 

knowledge and reporting on actions. In support of these, negotiation of meaning and 

understanding other’s perspective were also high on the list (Zheng et al., 2012:249). 

The activities assisted the players in achieving their individual and collective goals: in 

their case, questing in a human area called Westfall. However, the study did not 

measure the players’ vocabulary acquisition from game-play. 

Furthermore, another study, conducted by Rama et al. (2012) with a small number 

of participants learning Spanish, found that WoW creates a safe “learning and 

languaging” space, it emphasizes communicative competence and promotes 

collaborative action between expert and novice players as the latter might need more 

help at the start, specifically in game mechanics (Rama et al., 2012:249). The creation 

of a safe learning environment in MMORPGs is shared by Zheng et al. (2012) and 

Peterson (2010, 2012:376-377), who point out that the majority of players’ inhibition 

and anxiety reduced during game-play mainly due to using typed text and an 

anonymous avatar during the interactions they participated in. Additionally, their 

communicative competence was enhanced in general. However, their vocabulary 

acquisition was not measured.  

Notably, Kongmee et al. (2011) conducted action research, whereby the 

researchers immersed themselves into an MMORPG to play with their participants to 

observe and assist their game-play. Likewise, their study concluded that MMORPGs 

are digital “safe spaces” for language learning where players are highly motivated to 

engage in communication and interaction with others (Kongmee et al., 2011; Coxhead 

and Bytheway, 2015). However, it is important to point out here that although playing 

an MMORPG for beginner L2 players proved to be quite a challenge, they became 

more confident and loquacious as they familiarised themselves with the game 

mechanics (Peterson, 2012). Perhaps these “brutally authentic” game environments 

(meaning both game-texts and players’ language used as stated by Rama et al., 

2012:336) might be more suitable for intermediate and advanced L2 players. 

Therefore, the present study requested the participants have an IELTS 5.5 score, 

specifically in Reading (see 3.5). 
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Another noteworthy study that should be mentioned here is Bytheway’s (2015) 

taxonomy of vocabulary learning strategies used when playing WoW, which was 

conducted with six experienced players who were SLA learners at the same time. The 

study revealed 15 different vocabulary learning strategies (Bytheway, 2015:514-518) 

that were actively and successfully used by the participants (e.g. interacting with 

players, requesting/giving explanations, receiving/giving feedback). The findings 

suggest that learners can acquire vocabulary through different aspects of game-play, 

such as motivation and socialising. However, the most interesting and relevant points 

to the current study, which were reported by the six players, are: “noticing 

frequency/repetition of words” and “equating image/action to word” as being useful for 

language learning when playing (Bytheway, 2015:516).  

All the above studies are suitable examples to show that MMORPGs – including 

WoW – can improve L2 players’ meaning-focused output and even fluency (Peterson, 

2012; Coxhead and Bytheway, 2015:69), which are two of Nation’s (2007) Four 

Strands – see 2.2.2. However, these studies have not focused on the other strands: 

e.g. language-focused learning, since MMORPGs are not formal learning environments 

where players are instructed by tutors to pay attention to form or any other aspects of 

language. There have also been very few studies that explored the first strand: 

meaning-focused input. Therefore, the present study attempts to fill the gap by using 

this particular strand to measure IVA from game-play. 

2.5.3 The MMORPG World of Warcraft as an interactive multimodal learning 

environment with rich meaning-focused input  

As mentioned previously, MMORPGs, WoW included, are interactive multimodal 

environments where players are exposed to both verbal (different types of text) and 

non-verbal (visual, aural and spatial) elements during gameplay – components which 

are missing when reading books (Peterson, 2010; Whippey, 2011). Furthermore, two of 

the most important aspects of MMORPGs, visual representations and quests (or tasks 

given to players by NPCs, see Figures 3. and 4. below) provide extensive authentic 

input for SLA (Walker Rettberg, 2008; Thorne et al., 2012). As Dickey (2007) and Nardi 

(2010) explain, the role of quests in MMORPGs is to advance the players’ avatars 

through the process of levelling, which is the gradual increase in experience measured 

in units entitled levels. All quests are based on the game’s narrative environment, 

gradually increase in difficulty, provide resources and experience for levelling and 

encourage collaboration and strategic planning among the players (Dickey, 2007:264). 

In addition, these functions strongly contribute to fostering players’ motivation while 

advancing gameplay as they instil a sense of achievement (Dickey, 2007:263; Gee, 

2007).  
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Fig. 3. Accepting a quest (Protect the Frontier!) from Guard Thomas at East Elwynn Bridge, Elwynn Forest, 

World of Warcraft – screenshot taken by researcher on 09/04/2016. 

 

Furthermore, quest texts are highly complex in linguistic diversity and complexity, 

including sentence structures, as Thorne et al.’s (2012) mixed methods study shows. 

The researchers triangulated data from 64 Dutch and American WoW players’ 

questionnaires and analysed 363 random quests containing 36,856 words that were 

highly likely to be met and read by the participants. Both the Lexical Sophistication (LS) 

and Mean Segmental Type-Token Ratio (MSTTR) tests utilised were high, meaning 

that there was a large number (>.60) of lower-frequency vocabulary (above 2,000 of 

the American National Corpus) as well as a high proportion (.78) of unique word types 

(Thorne et al., 2012:288-290). As this study confirms, the plethora of quests in WoW 

can be recognised as providing substantial amounts of meaning-focused input, and 

are therefore relevant to Nation’s (2007) first strand. Furthermore, the quests can 

enable Schmidt’s (1990, 2010) noticing through word exposure frequency. 

One limitation of the quest texts in WoW is their transferability to other contexts 

(Thorne et al., 2009:811): due to the narrative taking place in a fantasy world, some of 

the low-frequency vocabulary is archaic or highly specific to the game only. For 

example, see Fig. 4.: the quest uses the word prowler for “wolf”, although in this 

particular quest, this archaic form is explained by the modern term.  
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Fig. 4. Protect the Frontier! – quest text from Guard Thomas at East Elwynn Bridge, Elwynn Forest, World 

of Warcraft – screenshot taken by researcher on 09/04/2016. 

 

However, that is not to exclude the possibility of low-frequency vocabulary’s application 

in real life either, depending on the players’ interests and language proficiency. 

Additionally, Chik (2015:82) argues that even though expertise and vocabulary from 

online games may not be directly related to daily communication, the process of 

acquiring these can become “a booster” for language learners. 

 In summary, this literature review has discussed two optimal conditions for 

incidental vocabulary acquisition (IVA): Schmidt’s (1990, 2010) Noticing Hypothesis 

and Nation’s (2007) Four Strands. Due to time constraints and a lack in resources, it 

was decided that only the first strand (meaning-focused input) will be applied to the 

current study along with three determinants of noticing: word exposure frequency, time 

and task demands. These will be utilised to measure one aspect of word knowledge 

due to time limitations: comprehension of meaning at the initial receptive level. Finally, 

the context of the current study will be the online game World of Warcraft, as it 

provides a large amount of meaning-focused input and word exposure frequency 

through quest texts.  
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2.6 Research questions  

 

Previous studies have shown an improvement in vocabulary acquisition through 

multimodal environments, such as MyEva (Yang and Wu, 2015) or Tight’s (2010) 

mixed modality study, which used visual, aural, spatial and interactive modes for 

learning. Since the context of the current study is also a 3-D interactive multimodal 

environment rich in imagery, it is presumed that visual representations (particularly of 

creatures, locations) and actions from quest texts may facilitate IVA even in a relatively 

brief period of time: 2-4 hours of game-play. Additionally, Schmidt’s (1990, 2010) first 

determinant for noticing, that is, word exposure frequency, will be applied as a variable 

in this study. Therefore, the following main research questions were formulated: 

1. To what extent does the number of in-game word exposure frequency facilitate 
the comprehension of incidental vocabulary? 

 
2. To what extent does the interaction with the game environment through visual 
representations of creatures and locations assist with the comprehension of 
incidental vocabulary from game-play? 

 
3. To what extent does the interaction with quest texts through in-game actions 
facilitate the comprehension of incidental vocabulary? 
 

 

 

3.0 Methodology 
 

3.1 Research paradigm 

 

For the purpose of the current study, the interpretivist paradigm has been chosen 

as the theoretical framework mainly due to its interpretation of how people understand 

their world through experience, achieved “through perceptual and cognitive activity” 

(Hammersley, 2012:1-2). An interpretivist researcher tries to understand the 

“subjective” meaning behind an action (in this case, incidental vocabulary acquisition 

through the medium of online gaming), which means interpreting it through the lens of 

“the actors” or game participants in this case (Schwandt, 2000:191; Mason, 2006:22; 

Darlaston-Jones, 2007:21; Goldkuhl, 2012:4-5; Bryman, 2012:380). The researcher 

works close to the practice field, thus being able to engage in the studied practices 

themselves (Goldkuhl, 2012:6). Additionally, the interpretivist framework allows the 


