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Abstract 

 

The role of implicit learning in incidental vocabulary acquisition while reading 

narrative texts was examined in 3
rd

-5
th

 grade students. This study was conducted to 

experimentally test whether implicit learning contributed to vocabulary acquisition. The 

literature for both implicit learning and incidental vocabulary acquisition are expansive.  

However, there exists little literature, either theoretical or empirical, that directly 

explores the connection between implicit learning and incidental learning.  There is 

even less literature that explores the connection in the context of vocabulary acquisition. 

In the past decade and a half, two theoretical frameworks have emerged that can be used 

to examine this connection. This study provided empirical evidence for such a 

connection between implicit learning and incidental vocabulary acquisition by 

measuring the unique contributions of several factors (reading comprehension ability, 

decoding ability, fluency, word identification ability, working memory, and implicit 

learning ability) to incidental vocabulary acquisition. Results indicate that implicit 

learning ability does contribute to incidental learning of a word‘s form, but does not 

contribute to the incidental learning of a word‘s meaning.  Results of this study also 

indicate that implicit learning is domain-specific in that learning from one domain is 

unrelated to learning in another domain.  The results of this study may prove useful to 

educational researchers and educators as they develop interventions to facilitate 

vocabulary growth in students by identifying those students who struggle with 

incidental vocabulary acquisition. 
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Chapter One 

 

Overview 

 

The literatures for both implicit learning (learning complex systems without 

awareness) and incidental vocabulary acquisition (vocabulary learning without 

intention) are expansive.  However, there exists little literature, either theoretical or 

empirical, that directly explores the connection between implicit learning and incidental 

learning.  There is even less literature that explores the connection in the context of 

vocabulary acquisition. In the past 15 years, nascent theoretical frameworks have 

emerged that can be used to examine the connection. Empirical evidence for or against 

such a connection will prove useful to educational researchers and educators as they 

develop interventions to facilitate vocabulary growth in students. If implicit learning 

ability underlies incidental vocabulary acquisition, then researchers and educators 

should more closely examine this factor in students in classroom settings.  

Vocabulary knowledge is a vital component of success for children in the 

classroom and for adults in the work force.  Numerous publications have substantiated 

this claim (Biemiller, 2003; Graves, 2008; Ouellette, 2006; Petty, Harold, & Stoll, 

1967).  No study indicates that an individual is at a disadvantage for knowing too much 

vocabulary. Increasing one‘s vocabulary knowledge increases general knowledge, 

facilitates comprehension ability, increases aptitude, leads to more vocabulary learning, 

and even is positively correlated with happiness (Furnham & Petrides, 2003). 

Additionally, a larger vocabulary size facilitates and increases general knowledge which 

is also beneficial in the classroom. Because of the beneficial nature of vocabulary, 

influential educational organizations including the National Reading Panel (National 
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Institute of Child Health and Human Development, 2000), and acts of United States 

congressional legislation including No Child Left Behind Act of 2001, through the 

program Reading First, have identified vocabulary as an essential component of reading 

instruction. 

The research presented in this dissertation examines the factors and cognitive 

processes involved in increasing vocabulary knowledge via vocabulary acquisition. The 

research in this paper builds on the previous frameworks of implicit and incidental 

language learning by drawing a theoretical link between the implicit learning ability (a 

factor) and incidental vocabulary acquisition while reading (a process). Specifically, 

the main experiment in this dissertation examines the role of implicit learning as 

measured through several implicit learning measures- learning of an artificial grammar, 

learning of word boundaries in a speech stream, and learning of categories through a 

probabilistic learning task. Making an explicit link between this factor and process is 

important for the area of implicit learning and language learning because existing 

theories of implicit learning often serve as models for understanding natural language 

acquisition with little direct empirical evidence of the connection (see Winter & Reber, 

1994).  

Dissertation Chapters 

In the second chapter of this dissertation I will examine the connection between 

implicit learning and incidental vocabulary acquisition by reviewing the literature that 

explains what vocabulary knowledge is and examine the research that corroborates the 

fact vocabulary is beneficial and important to study. In the second chapter of the 

dissertation I will also examine the relation between vocabulary and reading 
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comprehension to the extent that comprehension ability facilitates incidental vocabulary 

learning. Then, I will examine other factors that contribute to incidental vocabulary 

acquisition by reviewing relevant studies. I will also review the methods I used to test 

the role of implicit learning in incidental vocabulary acquisition while reading. I will 

conclude the second chapter with an explanation of the purpose and theoretical 

framework of the current studies. In the third chapter I will present the findings of a 

pilot study that was used to test the experimental texts and vocabulary tests. In the 

fourth chapter I will present the findings of the main experiment that demonstrate the 

role of implicit learning ability in incidental vocabulary acquisition. Finally, in the fifth 

chapter, I will conclude with a discussion of the results and present some supplementary 

findings. 
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Chapter Two 

 

Literature Review 

 

Vocabulary knowledge can be defined as ―the knowledge of lexical meanings of 

words and the concepts connected to those meanings‖ (Aarnouste, van Leeuwe, Voeten, 

& Oud, 2001, p. 63) and is recognized as a good measure of crystallized knowledge 

(Cattell, 1971). Readers who have adequate vocabulary knowledge are more likely to 

succeed in the classroom. Such readers are also more likely to succeed as employees 

because an adequate vocabulary is necessary for success in the workforce (Petty, 

Harold, & Stoll, 1967 via Graves, 2008). Vocabulary knowledge is also one of the best 

indicators of verbal ability and intelligence (Sternberg, 1987) and facilitates higher 

order processes such as comprehension (Cutting & Scarborough, 2006; Nagy, 2007; 

Perfetti, 1994; Sternberg, 1987). 

 One such higher order cognitive process that benefits from vocabulary growth 

is comprehension. Having a larger vocabulary increases facility in reading 

comprehension (Chall, Jacobs, & Baldwin, 1990; Biemiller, 2003).  The simple effects 

of vocabulary knowledge on reading comprehension have been well demonstrated. As 

early as 1944 Davis indicated through factor analysis that vocabulary knowledge and 

the ability to extract word meanings from a context were the factors that account for the 

most variance in reading ability. Likewise, vocabulary knowledge and reading 

comprehension consistently are moderately to highly correlated (.3-.84; Braze, Tabor, 

Shankweiler, & Mencl, 2007; Muter, Hulme, Snowling, & Stevenson, 2004; Priya & 

Wagner, 2009; Tannenbaum, Torgesen, & Wagner, 2006; Yovanoff, Duesbery, Alonzo, 

& Tindal, 2005).  These results are consistent across age and country (Thorndike, 
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1973). The direction of causality of these correlations is not completely clear because 

reading comprehension ability facilitates vocabulary growth and robust vocabulary 

knowledge facilities reading comprehension ability. Nonetheless, the relation is logical: 

the more words that are known, the better a reader can understand a text.  Successful 

interventions for struggling readers have focused on vocabulary knowledge gains 

through explicit vocabulary instruction (Kame‘enui, Carnine, & Freschi, 1982; Beck, 

Perfetti, & McKeown, 1982). Struggling readers tend to have smaller vocabularies, are 

more frustrated with reading, and tend to avoid reading tasks (White, Graves, & Slater, 

1990). The more effort and resources a (struggling) reader needs to allocate to lower-

level skills such as decoding and word identification, the fewer cognitive resources that 

reader has for higher level processes such as comprehension (Cutting & Scarborough, 

2006; LaBerge & Samuels, 1974). 

Not only can vocabulary knowledge enable reading comprehension, but reading 

comprehension can facilitate further growth of vocabulary knowledge.  This reciprocal 

effect is known as bootstrapping, a self-sustaining process that proceeds without 

external help, and may result in a phenomenon called the Matthew Effect (Stanovich, 

1986).   As applied to vocabulary, the Matthew Effect is demonstrated by greater 

increases in vocabulary knowledge and reading comprehension ability for those 

students who start out with a larger vocabulary and reading comprehension ability 

compared to those students who do not have a large vocabulary before reading 

instruction. In other words, the ―vocabulary rich‖ become richer compared to their 

―vocabulary poor‖ counterparts over time.  In this case, sufficient vocabulary 

knowledge facilitates (is instrumental to) reading comprehension. In turn, increased 
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reading comprehension facilitates (is instrumental to) the ability to learn other 

vocabulary words from context (Anderson & Freebody, 1981). However, for beginning 

readers and/or struggling comprehenders who do not have sufficient vocabulary 

knowledge, this bootstrapping effect is less efficient or non-existent. In second language 

vocabulary acquisition this process is known as the Beginner‘s Paradox.  This process is 

labeled a paradox because the best way to build one‘s vocabulary knowledge is through 

reading, but beginning language students may not have sufficient vocabulary to read a 

text from which to learn new vocabulary (Coady, 1997). For native readers this process 

can lead to a Matthew Effect (Stanovich, 1986)
1
.   

As previously mentioned, explicit vocabulary instruction can facilitate 

vocabulary acquisition, increase vocabulary knowledge, and aid reading 

comprehension. However, explicit vocabulary instruction can be viewed as a teacher 

driven goal that emphasizes the extension of a vocabulary word and controls the 

frequency and variety of the word‘s use. Effective and explicit vocabulary instruction is 

essential to all instructional settings. Extensive explicit instruction can increase 

vocabulary knowledge and can lead to better reading comprehension ability more 

effectively than incidental vocabulary acquisition (Margosein, Pascarella, & Pflaum, 

1982 via Nagy & Herman, 1987; Pressley, Levin, & Delaney, 1982). The process of 

explicit vocabulary instruction and learning in the classroom is easily measured through 

pretests and posttests. However, even with the use of pretest and posttest, instructors 

never know the extent of vocabulary knowledge of all their students. Additionally, 

instructors do not have adequate time to instruct students with all the vocabulary that is 

necessary to comprehend all texts. Consequently, most students do not receive such 
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extensive, explicit vocabulary instruction in their courses. They need to generate 

inferences as to the meanings of words from context, use internal word cues such as 

prefixes and root words, or expend energy looking up vocabulary in a dictionary.  

However, direct and explicit instruction is not the only process of vocabulary 

acquisition. There is also incidental vocabulary acquisition. 

It may be clear that explicit vocabulary acquisition is necessary in many 

academic situations, but incidental vocabulary acquisition is just as important because a 

substantial amount of vocabulary is learned incidentally from context (Gipe & Arnold, 

1979; Krashen, 1989, Nagy, Herman, & Anderson, 1985; Sternberg, 1987).  Incidental 

vocabulary acquisition, ―learning of vocabulary as the by-product of any activity not 

explicitly geared to vocabulary learning‖ (Hulstijn, 2001, p. 271), is able to fill the 

instructional void left by inadequate time in classrooms for explicit vocabulary 

instruction. In fact, incidental vocabulary acquisition accounts for most of the 

vocabulary learned by students (National Institute of Child Health and Human 

Development, 2000; Sternberg, 1987). By definition, specific vocabulary gained 

through incidental acquisition cannot be explicitly taught, but the skills and strategies of 

proficient readers can be taught. These skills include learning strategies to incidentally 

acquire new vocabulary while reading. In addition to skills and strategies to learn new 

vocabulary, factors of the reader, context, and repetition can also enhance incidental 

vocabulary acquisition. Understanding these factors that contribute to incidental 

vocabulary acquisitions is important because most vocabulary is acquired incidentally 

from context (Sternberg, 1987) and understanding those factors will better facilitate 

incidental vocabulary acquisition.    
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To understand the factors that facilitate learning strategies for vocabulary 

acquisition, it is important to recognize that vocabulary acquisition is a process that is 

examined by measuring a product: vocabulary knowledge. In order to understand how 

vocabulary knowledge, the product, is measured, it is important to define what it means 

to know a word.  

Knowing a word: What does it mean to know a word? 

 

Vocabulary is more than the sheer number of words that an individual can 

define out of context.  Vocabulary can be broadly defined as the knowledge of words 

and word meanings both in print and oral forms and is ―the knowledge of lexical 

meanings of words and the concepts connected to those meanings‖ (Aarnoutse, Van 

Leeuwe, Voeten, & Oud, 2001, p. 63).  For example, a reader may read the word ―dog‖ 

and have an elaborate mental representation that includes related concepts such as 

―barks‖, ―pet‖, and ―animal‖. Vocabulary knowledge, as a result, can be quiet complex. 

Thus, the purpose of this section is to describe the factors that affect how vocabulary 

knowledge can be defined and measured including: types and dimensions of 

vocabulary, the incremental nature of vocabulary, polysemy, context, breadth, depth, 

fluency, and the procedural nature of vocabulary. 

 Vocabulary knowledge, in reading, can differ widely from sight vocabulary 

(e.g., reading the word ―dog‖ as a whole unit as opposed to breaking the word down 

into phonemes) to knowledge of complex orthographies and word origins (e.g., reading 

the word ―Canidae‖ and recognizing the root ―canid‖ means ―dog‖ and ―dae‖ as a suffix 

for scientific family names of animals). The complexity of vocabulary knowledge also 

affects reading comprehension and influences how we define ―knowing a word‖.  A 
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reader‘s vocabulary knowledge can vary based on a word‘s dimensions such as 

grammatical behavior, collocation, frequency, register, conceptual meaning, and 

associations (Nation, 1990).  A reader may know a word in one dimension but may not 

know or use it appropriately in another dimension. Such differences may be reflected in 

differences in oral and written comprehension measures. 

 Knowledge of words is incremental. Word knowledge is not all or nothing; it 

can be described as stage-like (Dale, 1965) or state-like (Graves, 1984). Dale originally 

described the stages of knowing a word as such: 1) a student has never seen the word 

before, 2) a student has heard the word but doesn‘t know it, 3) a student recognizes the 

word and can relate it, 4) a student knows the word well, and 5) a student can use the 

word (added by Paribakht and Wesche, 1997). These stages are progressive and appear 

to be linear. Alternatively, Graves (1984) described word knowledge as more state-like 

when considering word knowledge and text: 1) a student knows the word‘s meaning but 

can‘t read it, 2) a student knows the word‘s meaning but can‘t produce it, 3) a student 

knows the meaning but does not know a word for it 4) a student knows a partial 

meaning of the word, 5) a student knows a different meaning for the word, 6) the 

students knows neither the concept of nor the label for the word. Unlike Dale‘s stages, 

these states are not necessarily linear in terms of increasing knowledge. Although 

incremental stage-like and state-like models appear to explain word knowledge better 

than all-or-nothing models, there appears to be no indication that word knowledge has 

to be incremental (Nagy & Scott, 2000). 

 Word knowledge and reading comprehension is affected by polysemy. Two 

words can be closely related to the same polysemous word, but can have completely 
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different meaning (e.g., bank: river and money).  Readers need to be able to access the 

correct meaning based on the context.  Such knowledge of one word is not independent 

of knowledge of other words. As previously mentioned, words are collocational 

meaning some words are often found in proximity to other words and thus may 

facilitate reading of those words. Similarly, words have implicit relations that may 

facilitate comprehension. For example, learning the words ―hot‖, ―cold‖, and ―warm‖ 

can facilitate an understanding of the word ―cool‖ in the context of temperature. 

 Additionally, vocabulary knowledge is often considered along three different 

aspects: depth, breadth, and fluency. Breadth is the size of vocabulary knowledge (i.e., 

mental lexicon) and the number of words known regardless of how well they are 

known.  Depth is the richness of that vocabulary knowledge.  Breadth and depth are 

related to reading comprehension in that breadth facilitates word decoding and word 

recognition and depth facilitates semantic knowledge (Ouelltte, 2006). Breadth and 

depth are highly correlated (.70, Qian, 2002). Fluency of word access is the quickness 

with which a word‘s meaning can be accessed. Increased training equals less time to 

retrieve meaning thereby facilitating reading comprehension (LaBerge & Samuels, 

1974; Wolf, Miller, & Donnelly, 2000).   Although one can measure a reader‘s specific 

declarative knowledge about a word in terms of depth, breadth, and fluency, readers 

need to know how to use a word to build a mental representation of the text they are 

reading by understanding the word in context with fluency.  Thus, word knowledge is 

just as much procedural in nature as is it declarative in nature. However, word 

knowledge is often perceived merely as a product of the process of vocabulary 
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acquisition.  Therefore, it is important to consider those factors that contribute to 

learning a word from context. 

Learning a word: What are the factors that affect learning and acquiring words 

from context? 

 

Different factors of printed text and factors of a reader affect the process of 

vocabulary acquisition from context. Factors of a text include context factors and word 

factors.  Factors of a reader include a reader‘s vocabulary size, lower-level word 

processing skills (i.e., decoding, word reading), and higher-level processing skills (i.e. 

generating inferences, connecting information across text).  The purpose of this section 

is to describe these different factors of text and of readers that affect incidental 

vocabulary acquisition beginning with different types of contexts. Given the purpose of 

the current study is to examine implicit learning as an additional factor of the reader that 

affects vocabulary acquisition, less emphasis will be placed on factors of a text (which 

are experimentally controlled in this study) than on factors of the reader. 

Different reading contexts affect the likelihood of a word‘s acquisition (Beck, 

McKeown, & McCaslin, 1983). There are two general types of context: pedagogical 

reading contexts and natural reading context. With regard to vocabulary acquisition, 

pedagogical reading contexts are situations and reading selections that are designed for 

explicit learning such as boldfaced words in a science textbook.  Natural contexts are 

situations and reading selections that are not specifically chosen for explicit vocabulary 

learning while reading. Beck et al. identified four types of natural reading contexts and 

selections: misdirective (texts that lead to a wrong meaning for a target word), non-

directive (texts that lead to no meaning for a target word), general context (texts that 
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provide clues to specific meaning for a target word), and directive contexts (texts in 

which authors points to specific meaning for a target word; these texts are similar to and 

function like pedagogical reading contexts). Researchers often use unusually 

informative contexts (i.e., contexts that are essentially pedagogical or present 

definitions) in their studies (Nagy, Herman, & Anderson, 1985) which can artificially 

inflate learning rates and gain scores. Different genres inherently influence natural 

contexts. For example, expository texts are often explicit, pedagogical, and directly 

associative whereas narrative text generally lead to incidental acquisition. Expository 

texts, therefore emulate pedagogical reading contexts and narrative texts emulate 

natural contexts. Likewise, there are other ancillary contexts from which readers can 

generate an inference as to the meaning of words such as illustrations contained within a 

text.  The proximity of an unknown word to its useful contexts, in either expository or 

narrative texts, also affects the likelihood of acquisition (Carnine, Kame‘enui, & Coyle, 

1984). This could be proximity to an illustration, an explanation, or example and can 

occur in pedagogical and natural reading contexts. 

In addition to text factors, different word factors also affect incidental 

vocabulary acquisition.  These word factors include frequency of a word in all texts, 

frequency of the target word in a given text, centrality of the word to a text, and 

linguistic clues. The more frequently a word appears in all texts, the increased exposure 

a reader will have to the word.  This increased exposure increases the likelihood of 

acquisition. Likewise, the more frequently a word occurs within a single text, the more 

likely that that word will be acquired (Sternberg, 1987). Within text frequency is related 

to centrality of meaning.  The more frequently a word occurs within a single text, the 
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more likely the word is central to the meaning of the text.  Increased centrality of a 

word to a text‘s meaning can also increase the likelihood of acquisition (Hulstijn, 1993). 

Additionally, interlingual clues (i.e., cognates for bilingual readers; e.g., the English 

word ‗night‘ and the German word ‗Nacht‘) and intralingual clues (i.e., same language 

cognates; e.g., ‗shirt‘ and ‗skirt‘ in English) can help readers to generate an inference 

about, acquire, or understand an unknown word by providing morphemic cues within a 

text (Haastrup, 1991).  Despite the influence of text and word factors, readers do not 

always incidentally acquire new words and their meanings while reading.  In fact, most 

readers will skip over words that they do not know while reading on their own (without 

the instruction to generate inferences) because readers do not need to know all the 

words to comprehend a text (Freebody & Anderson, 1983; Nagy, 1988). This has been 

demonstrated by replacing words in a text with blanks or more difficult synonyms 

without affecting comprehension. If comprehension does falter, readers will focus on 

acquiring new word meanings from a text if those words are needed to comprehend the 

text (de Beaugrande & Dressler, 1981 via Rieder, 2005). 

 In addition to text and word factors, factors of readers affect the likelihood of 

incidentally acquiring words from text.  These factors include lower-level reading 

abilities (i.e., decoding, lexical access, fluency, and phonological awareness), higher-

level reading abilities (i.e., comprehension ability and the ability to generate 

inferences), and existing vocabulary size. 

 Lower-level reading abilities are important to acquiring new words from text. 

Here, lower-level abilities are defined as abilities necessary for lexical and sub-lexical 

processing.  Phonological awareness, an individual‘s awareness of speech patterns, is 
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one such lower-level ability that is a strong predictor of reading ability and accounts for 

variance in vocabulary among beginning readers and non-readers (aged 4-6) (Metsala, 

1999). In Metsala‘s study the participants completed several tasks to test the influence 

of phonological awareness on vocabulary development. The dependent measure was the 

Peabody Picture Vocabulary Test-- Revised (PPVT-R; Dunn & Dunn, 1981) as a 

measure of receptive vocabulary.  Metsala administered several independent measures 

including the Wide Range Achievement Test –Revised Reading subtest (WRAT-R; 

Jastak & Wilkinson, 1984) as a measure of letter identification and word reading ability, 

several phonological awareness tasks (an onset phoneme blending task to form non-

words, an initial phoneme isolation task of words and non-words, and a phoneme 

blending task), a non-word repetition task, and two working memory tasks (digit span 

from the Wechsler Intelligence Scale for Children—Revised [WISC-R]; Wechsler, 

1974, and word span). Her results indicate that vocabulary is significantly correlated 

with her phonological awareness tasks, even when controlling for age. Her results also 

indicate that various aspects of phonological awareness predict vocabulary knowledge 

on the PPVT-R for young children.  Her results also indicate that scores from both 

working memory tasks were correlated with vocabulary knowledge, and that a 

composite working memory score (created by combining digit span and word span) 

accounted for unique variance in vocabulary scores when controlling for age and 

phonological awareness.   

Working memory has routinely been found to be correlated with vocabulary size 

and is believed to be instrumental to vocabulary acquisition due to the ability to blend 

sounds into a known word (Ellis & Sinclair, 1996).  Similarly, working memory in 
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phonological processes appears necessary for long-term learning of unknown sounds or 

words (Baddeley, Papagno, & Vallar, 1988). Working memory ability, or short-term 

phonological memory, also predicts vocabulary learning in native and second languages 

in both children and adults (Service, 1992; Ellis & Sinclair, 1996; Simula, Yli-Kaitala, 

Maury, & Service, 2009). 

Decoding, lexical access, and fluency are other lower-level reading abilities 

connected to phonological awareness.  Decoding is broadly defined as the ability of a 

reader to transform print into a phonetic code (Perfetti, 1985) and strong phonological 

awareness facilitates decoding while reading through the process of matching sounds 

and sound structures to print. Decoding is often measured by the efficiency of 

pronouncing word or pseudowords of increasing difficulty (Aarnoustse, van Leeuwe, 

Voeten, & Oud, 2001).  Efficient decoding is necessary for many aspects of reading 

(i.e., fluency; Adams, 1990) and consequently facilitates reading comprehension and 

incidental vocabulary acquisition from text. Lexical access is related to decoding in the 

context of reading.  Lexical access refers to the ability of a reader to retrieve the proper 

semantic (and syntactic) meaning of a word in context.  The greater the lexical access or 

lexical quality of a word for a reader, the quicker the word‘s appropriate meaning can 

be accessed (Perfetti & Hart, 2001). Fluency is the ability of a reader to accurately and 

automatically decode words (inherently with fast lexical access) with limited cognitive 

resources (LaBerge & Samuels, 1974; Rasinski, 2004).  These lower-level processes 

must work in conjunction for comprehension to occur.  These lower-level skills are 

well-developed by most readers by the end of elementary school whereas 
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comprehension skill and vocabulary continue to develop past elementary school (Sticht 

& James, 1984). 

An additional ability that may play a role in the incidental acquisition of new 

vocabulary while reading is implicit learning ability.  Implicit learning ability has been 

broadly defined as ―learning without awareness‖ or the ―ability to derive information 

about the world in an unconscious, non-reflective way‖ (Winter & Reber, 1994, pg. 

117).  Although implicit learning and incidental vocabulary acquisition by definition 

seem connected via ―unawareness‖, there is a semantic difference in that implicit 

learning often involves learning a set of rules of some paradigm and incidental learning 

does not. This difference will be further discussed later in the paper. Additionally, it has 

only been recently that a connection has been established empirically between implicit 

learning and vocabulary knowledge.  In 2009, Evans, Saffran, and Robe-Torres reported 

a significant and positive correlation between the ability to implicitly learn word 

boundaries of systematically constructed non-words presented in a stream of speech and 

vocabulary knowledge for children without specific language impairment.  Although 

their study focused on differences between children with and without specific language 

impairments, they claim their results support the hypothesis that typically developing 

children can use statistical information for processing word boundaries. This implicit 

learning ability is positively correlated with both receptive and expressive word 

knowledge even when controlling for age (Evans, Saffran, & Robe-Torres, 2009). The 

Evans et al. study is the only study of which I am aware that has established this 

correlation between implicit learning ability and vocabulary knowledge.  However, 

there is ample evidence that both implicit learning, such a statistical learning of word 
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boundaries, and incidental vocabulary acquisition occurs. There is also a general belief 

that they may be related, however there is not yet a comprehensive theoretical 

framework that synthesizes the two in the context of natural language acquisition 

(Winter & Reber, 1994; Rieder, 2002, 2003).  Recently, this belief that implicit learning 

plays a role in language acquisition has focused on word form (throughout this 

dissertation and in the relevant literature the term ―word form‖ refers to physical 

appearance of a complete word or term).   Leung and Williams (2011) examined the 

role of implicit learning in language acquisition and word form through the use of four 

novel articles (i.e., gi, ul, ro, and ne). The novel articles were used in audio recordings 

that described photographs. Each photograph included two people. Each sentence-long 

description explained the interaction between the two people in the photograph (e.g., 

―Kiss ul Mary a boy on the face‖ in which Mary, the agent of action, kisses a boy, the 

patient of action; although the descriptions were in English, the participants were 

informed that the word order would not be of Standard English). The photographs were 

presented on a computer.  Participants in the study were explicitly told that two of the 

articles preceded names of adults (e.g., ul) and two of the articles preceded names of 

children.  The participants were not told that the novel articles also varied by whether 

the person mentioned in the sentence was the agent or patient of the action (i.e., ul in the 

above example indicated that Mary was a child [explicit] and the agent of action 

[implicit]). During the task the participants were told that they would need to listen to 

the sentence and examine the picture to determine whether the agent mentioned in the 

sentence was on the right or on the left of the photograph. The participants registered 

their decision by mouse click. In addition to recording participants‘ responses, the 
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researchers also recorded reaction time.  To test whether participants learned the 

implicit rules related to article and agency, the researchers tested the participants with 

32 test trials after 65 training trials.  Half of the testing trials followed the implicit 

agency rule of the training trials and the other half of the testing trials were in violation 

of the agency rule.  The results of their experiment indicate that participants responded 

significantly slower to the trials that were in violation of the implicit agency rule than to 

the trials that were not in violation of the implicit agency rule. These results indicate 

that connections between the word form and meaning can be implicitly learned from 

context. This experiment, however, did not require participants to infer a meaning from 

context for the novel words as the articles themselves did not carry semantic meaning. 

Inferring word meaning from context is a higher-level cognitive process that will be 

discussed next. More information on implicit learning, types of implicit learning, and 

how it is measured will be presented later in this paper.  In addition to lower- level 

cognitive abilities such as implicit learning abilities, there are higher-level cognitive 

abilities that affect vocabulary knowledge and facilitate incidental vocabulary 

acquisition. 

Higher-level cognitive processes involved in reading can also facilitate 

incidental vocabulary acquisition.  Students who master basic, lower-level abilities of 

reading are able to expend their efforts on more advanced, higher-level processes of 

reading (Perfetti, 1994; van den Broek & Kremer, 2000; Yuill & Oakhill, 1988). These 

processes involve connecting text information and background information, are 

generally automatic, are strategic per goals, and are limited by attention capacities and 

standards of coherence. These processes are inferential in nature as applied to reading 
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comprehension and apply to incidental vocabulary acquisition. However, young readers 

who struggle with generating appropriate inferences (i.e., struggling comprehenders) are 

less likely to generate an appropriate inference as to the meaning of a word in context 

(Cain, Oakhill, & Lemmon, 2004). Through direct vocabulary instruction, however, 

struggling comprehenders, but who have good vocabularies, can explicitly learn new 

vocabulary as well as young readers who are not struggling comprehenders (Cain et al., 

2004).  Explicit vocabulary instruction in a classroom can be targeted to an individual‘s 

needs (i.e., being taught new, specific vocabulary to comprehend a new reading 

selection); it is unclear how instruction could facilitate incidental vocabulary acquisition 

while reading. Additionally, struggling comprehenders, with poor vocabularies, have 

difficulty with learning the meanings of words regardless of phonological processing 

ability (Nation, Snowling, & Clarke, 2007). This indicates that there must be some 

disassociation between lower-level abilities and higher–level abilities, but it does not 

mean that the two are completely independent.  

Some researchers have not found a difference in incidental vocabulary 

acquisition between struggling and good comprehenders when unknown words are not 

signaled in the text or if the readers are not directed to explicitly generate a definition 

for an unknown word (Nagy, Anderson, & Herman, 1987; Nagy, Herman, & Anderson, 

1985).  The differences between the results of these studies appear to be due to 

directions given to readers (i.e., ―What do you think this word means?‖ as opposed to 

not being instructed to define a specific word).  The Cain et al. (2004) study is a good 

research example of vocabulary acquisition from text, but not of incidental vocabulary 

acquisition from text because the target words were signaled out of context by an 
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experimenter. With regard to the conclusions drawn by Nagy et al. (1987, 1985), it 

appears readers may generate an inference about an unknown word in a text and 

continue reading the text without actually retaining the word‘s meaning or that a reader 

may skip an unknown word if the word is not central or necessary for comprehending a 

text.  It is not clear if good comprehenders and struggling comprehenders differ in these 

two reading processes.  Regardless, these results do indicate that although connected 

reading comprehension ability is indeed separate from vocabulary knowledge, but the 

ability to increase vocabulary knowledge while reading is dependent on the ability to 

generate inferences from text.  

Readers do generate inferences about word meanings online (while they read) 

from context as indicated by reading time and eye-tracking measures (Chaffin, Morris, 

& Seely, 2001; Morris & Williams, 2003). Readers spend more time looking at novel 

words than at familiar words, and they are aware of useful information in the 

surrounding context that can be used to generate the correct inference as to the meaning 

of a novel word (Chaffin et al., 2001). Additionally, readers do retain the memory for 

those learned words after reading them in context (Morris & Williams, 2003). Readers 

who can better comprehend text are more likely to incidentally acquire new vocabulary 

they encounter and consequently better comprehend a text. This cyclical process results 

in a bootstrapping effect in which a reader that has a larger vocabulary can better 

comprehend a text than a reader who has a smaller vocabulary because he or she simply 

has the semantic knowledge to generate the appropriate inferences. As a consequence, 

the reader with a larger vocabulary can learn more vocabulary from the text than a 

reader with a smaller vocabulary (Stanovich, 1986).  As such, vocabulary size is one of 
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the best predictors for acquiring new words from context as increased vocabulary size 

increases word recognition ability (Robbins & Ehri, 1994; Aarnouste & Van Leeuwe, 

1988 via Aarnoustse, van Leeuwe, Voeten, & Oud, 2001).  The more words a reader 

knows, the more resources the reader possesses to generate an inference as to the 

meaning of unknown words. 

In addition to factors of the reader and factors of the text, there are interactive 

factors of the reader with a text that can contribute to incidental vocabulary acquisition. 

These factors mostly regard reading situations and they will be briefly described for the 

sake of being complete. Reading to comprehend is the most common goal for readers.  

When a reader in this situation encounters an unknown word, he or she often skips it or 

generates an inference as to the word‘s meaning without retaining or acquiring it (Nagy, 

1988).  Often readers are explicitly instructed to pay attention to words that they do not 

know and to generate inferences about those words.  This process has been shown to 

facilitate word learning from text, but such instructions inherently make the process less 

incidental.  Readers can also be instructed to complete tasks with varying involvement 

load (e.g., just read a text with a target word versus using the target word in a 

composition).  These varying involvement loads require varying amounts of time-on-

task.  However, increased involvement load (and increased time-on-task), increases 

word retention (Hulstijn & Laufer, 2001).  Additionally, it has been demonstrated that 

students can acquire words on first exposure (in the context of story read-alouds), but 

repeated exposure improves the likelihood that a word will be acquired and used 

appropriately on future tasks (Penno, Wilkinson, & Moore, 2002). These 

contextualized, interactive factors have an influence over the process and products of 
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incidental vocabulary acquisition. How vocabulary acquisition and knowledge are 

measured also affect both process and product of incidental vocabulary acquisition.  

Methodology:  How is vocabulary knowledge and learning measured? 

 

As mentioned previously, vocabulary acquisition via reading (a process) is 

measured by vocabulary knowledge (a product).  There are various methods for 

measuring the product and the process of acquiring new vocabulary.  Some of these 

measures are useful for identifying only the product; some of the measures can also be 

useful in identifying processes. Additionally, how word knowledge is measured by a 

method defines what it means to know a word.  Thus, the purpose of this section is to 

examine methods to measure the product, vocabulary knowledge, and the process, 

vocabulary learning, including vocabulary tests, think-aloud procedures, the use of 

pseudowords and neologisms, reading times, eye-tracking, and electroencephalography 

(EEG).  

 A common method to measure vocabulary knowledge is to use vocabulary 

tests. Vocabulary tests are used in a variety of formats such as a simple matching task, 

multiple-choice test, or description task (e.g., the WASI; the WISC-IV vocabulary sub-

test: ―What is a guitar?‖ the WAIS-IV vocabulary sub-tests).  Vocabulary tests can also 

be used as an imprecise method to measure process and growth with a pre- and posttest 

in conjunction with some intervention or treatment (e.g., a reading session). Pre- and 

posttest methodology is limited is a couple ways.  The method is imprecise because a 

reader may not know a word in the way that the word is used in a test but may know it 

in another context.  Likewise, in an experimental or intervention study, a pretest 

provides an opportunity for a reader to learn the word before the experiment or 
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intervention begins. Gain scores, the difference between pretest and posttest knowledge, 

are commonly used to measure product and to infer process and success of an 

intervention but are limited in accuracy due to regression to the mean (Cook & 

Campbell, 1979).   

 A think-aloud procedure during reading is another method that can be used to 

measure product and process. The verbal protocols that result from a think-aloud 

procedure can be used to code the cognitive processes in which a reader engages while 

reading unknown words.  These verbal protocols can be used to identify individual 

words that have been acquired and therefore used as a measure of product. Similarly, 

free-recalls of a text that has been read can provide information about a word‘s stage or 

state for a reader.  A free-recall can reveal whether a reader is able to use selected 

vocabulary correctly, if a reader was able to generate the appropriate inference to a 

word‘s meaning, or if a reader was able to use an appropriate synonym. However, 

think-aloud and free-recall methods are not good for controlling exposure to individual 

words outside of the context of a study.  Therefore, it may be difficult to isolate the 

processes using these methods without using pre- and posttests as well.  Similarly, the 

process of generating an inference for a word while reading (i.e., during a think-aloud) 

does not equate to acquisition (Rieder, 2002).  

The use of pseudowords, invented words that are generally free of existing 

morphemes but consist of language-appropriate phonemes (e.g., ‗vonkey‘ in English), 

and neologisms, invented words that do utilize existing language-appropriate 

morphemes (e.g., ‗staycation‘ in English) is one technique that can circumvent the pre- 

and posttest process. Because pseudowords and experimental neologisms do not exist 
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outside of experimental situations, it can be assumed that readers do not know these 

words. Therefore, pseudowords and neologisms can be used in both think-aloud and 

free-recall methods as a product to pinpoint process without the worry of a reader 

having been exposed to the word prior to exposure in an experimental text.   

Eye-tracking, electroencephalography (EEG), and reading time procedures 

during reading can also help identify the cognitive processes involved in the process of 

acquiring new words.  These methods represent a class of temporally precise methods 

for examining vocabulary acquisition. These methods allow researchers to examine eye-

movements, event-related potentials (ERPs), or reading times on specific words and to 

determine if specific cognitive processes are taking place. Eye-tracking, EEG, and 

reading time procedures, by themselves, are not useful at measuring the product of word 

learning. However, these methods can be used in conjunction with pre- and posttests or 

with pseudowords and neologisms to match process with product.  To a limited extent, 

these methods can also be used with think-aloud and free-recall methods.  Additionally, 

even though eye-tracking, EEG, and reading time procedures are temporally precise, 

acquisition is often incremental.  Although these methods are useful at measuring the 

product and process of acquiring new vocabulary, there are some general limitations. 

People have different vocabularies: receptive, productive, oral, and reading. These 

procedures often test a small sample of a person‘s total vocabulary.   

Much research has utilized these methods to demonstrate the process of 

vocabulary acquisition and to demonstrate that vocabulary knowledge is the best 

predictor of reading comprehension skill (Biemiller, 2003; Cain, Oakhill, & Elbro, 

2003; Cain, Oakhill, & Lemmon, 2004; Chall, Jacobs, & Baldwin, 1990; Lawerence, 
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2009; Ouellette, 2006). These studies have focused on factors that influence process and 

product (factors of the reader, factors of the text, and interactive factors).  For example, 

Lawrence (2009) focused on types of text to predict vocabulary growth but did not 

include reader factors such as working memory or implicit learning ability, even though 

it has been demonstrated that the ability to learn meanings of words is related to 

working memory (Daneman & Green, 1986). Similarly, it has been demonstrated that 

implicit learning ability is correlated to vocabulary knowledge (Evans, Saffran, & 

Robe-Torres, 2009), but less attention has been paid to implicit learning ability than to 

the text and word factors that were discussed previously such as word frequency and 

type of text.  This gap in the literature may be due to several factors such as a lack of a 

theoretical framework for implicit learning in natural language acquisition (Winter & 

Reber, 1994), a lack of focus on incidental vocabulary acquisition in general, and a lack 

of bringing the two areas together (Rieder, 2002, 2003; Ellis, 1994a).  In order to bridge 

the areas of incidental vocabulary acquisition and implicit learning it is important to 

clarify how implicit learning is defined outside of vocabulary acquisition and how it is 

measured. 

Implicit and Incidental Learning:  

What does it means to learn something implicitly or incidentally?   

How is implicit learning measured? 

 

The main difficulty in bridging the areas of incidental vocabulary acquisition 

and implicit learning is acknowledging and resolving differences in terminology. This 

terminology problem has three facets.  One facet is differentiating between ‗implicit‘ 

and ‗incidental‘ and defining them in terms of vocabulary acquisition (Rieder, 2003). 

The second facet is addressing the concepts of consciousness as related to learning. The 
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third facet is clarifying the differences in terminology between learning, knowledge, 

and memory.  As applied to vocabulary acquisition and differentiated from the broader 

field of psychology, Ellis (1994a) and Rieder (2003) have best addressed the first two 

facets.  With regard to the third facet, Berry (cf. 1993) and Berry & Dienes (cf. 1993) 

offer clarifications of the terms learning (the process of acquiring knowledge), 

knowledge (the product that has been acquired), and memory (the retrieval and storage 

of the knowledge acquired). Using these distinctions between learning, knowledge, and 

memory, only the first two facets will be discussed further. 

Facet 1: Implicit versus Incidental Learning 

 

As originally conceptualized by Reber (1967), studies of implicit learning 

focused on the acquisition of underlying structure of a context, such as the acquisition 

of rules of an artificial grammar that underlie strings of letters, without intention or 

awareness. Similarly, incidental learning appears to involve learning as a ―by-product of 

any activity not explicitly geared‖ to learning as defined by Hilstijn (2001, p.271). 

Thus, both implicit and incidental learning occur without intention or awareness by the 

learner (or by a teaching agent such as a classroom instructor). Incidental learning, 

however, does not involve the acquisition of complex rules that underlie some larger 

structure. However, knowledge that is incidentally learned can generally be applied to 

other contexts outside of psychological experiments. For example, implicitly learned 

artificial grammars do not explicitly apply to situations outside of a laboratory whereas 

incidentally learned vocabulary can.  Through this subtle distinction implicit learning 

ability and incidental learning ability can be conceived as two separate, but related 

abilities.  
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Facet 2: Consciousness 

 

Although the definition of incidental vocabulary acquisition can be described as 

―learning of vocabulary as the by-product of any activity not explicitly geared to 

vocabulary learning‖ (Hilstijn, 2001, p.271), Gass (1999), Rieder (2003), and Ellis 

(1994b) point out that this definition (and similar definitions) do not directly address the 

issue of consciousness. More specifically, a reader may not intend to learn or acquire a 

new vocabulary word, but that does not mean that the process was without attention, 

awareness, or control as has been implied or undefined in previous research. 

Consciousness has not been definitively defined in the literature but does encompass the 

ideas attention, awareness, control, and intention (Rieder, 2003).  Intentionality has 

been explicitly discussed as an aspect of explicit learning but not of incidental or 

implicit learning per the definition provided earlier. Implicit and incidental learning 

both require attention to a stimulus but do not require awareness or control of those 

operations (Rieder, 2003). Although consciousness is not clearly defined in the implicit 

or incidental learning literature, the components of consciousness (attention, intention, 

awareness, and control) have been used to not only differentiate explicit and implicit 

learning, but also have been used to evolve a framework to understand how implicit 

learning ability underpins incidental vocabulary acquisition.  

Theoretical Framework for the Current Study 

No studies on incidental vocabulary acquisition from context examine implicit 

learning from the traditional psychology framework as formulated by Reber in 1967. 

Nonetheless, a theoretical framework has slowly emerged to examine the link between 

implicit learning and incidental vocabulary acquisition (Ellis, 1994a; Rieder, 2003).  
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Rieder (2003) attempted to provide empirical evidence for both the implicit and explicit 

processes involved in incidental vocabulary acquisition using the case studies of eight 

German-speaking learners of English. In her study she used five experimental texts with 

a total of eight pseudowords in a think-aloud procedure.  It was clear from the resulting 

verbal protocols that the readers did explicitly process the unknown pseudowords while 

reading.  While reading aloud the participants generated correct inferences as to 

meanings of the pseudowords, but they did not always later recall the words on a 

posttest.  In other words, the pseudowords were not incidentally acquired in all cases.  

With such few participants and trials it is impossible to conclude to what extent the 

explicit process contributed to incidental vocabulary acquisition while reading. 

Furthermore, it is unclear whether or not the explicit processes of elaboration and 

inference generation that were observed in the think-aloud procedures would be 

employed in non-think-aloud reading tasks.  Nonetheless, Rieder claims these results as 

evidence for a required shift in text processing for the incidental acquisition of 

vocabulary while reading. This shift is from attention on text factors to word meaning 

as well as a shift from text processing to intentional learning of vocabulary. Reider used 

an additional follow-up measure in her study as well.  This follow-up measure was a 

four point scale of word form recognition and meaning retention, ―(I) I don‘t remember 

seeing this word in the texts. (II) I remember seeing the words in one of the texts, but I 

do not remember its meaning. (III) I have seen this word and I think it 

means_________. (IV) I know the word. It means________________‖ (Rieder, 2003, 

p. 33).  Her findings from this scale confirmed what Ellis (1994a) claimed with implicit 

learning of word forms in some cases. Here, some readers did appear to implicitly learn 
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word forms, but did not retain the word‘s meaning. Rieder, again, assigns the difference 

in implicit word form acquisition to the reader being focused on text. Thus, implicit 

word form acquisition was dependent on whether the reader was engaged in text or 

word level processing. She concludes that implicit word form acquisition can occur but 

simple attention is not sufficient for this process.  Rieder‘s clarification of terminology 

and empirical evidence does provide a potential working framework for the connection 

between implicit learning in a traditional psychology sense and incidental vocabulary 

acquisition.  However, her studies do not employ the paradigms (i.e., artificial 

grammar) from the broader field of psychology in terms of implicit learning.  Given the 

interest in understanding the connection between the two, it is feasible to employ 

commonly used implicit measures such as artificial grammar learning to account for 

incidental vocabulary acquisition ability.    

The framework from which implicit measures could account for incidental 

vocabulary acquisition has also been expanded by more recent studies. A recent, 

ancillary finding using a traditional implicit learning paradigm (e.g., speech stream to 

identify word boundaries) demonstrated a positive correlation between the implicit 

learning and vocabulary knowledge (Evans, Saffran, & Robe-Torres, 2009). Although 

this finding did not test incidental vocabulary acquisition, it is the only known 

correlation between implicit learning and vocabulary. Evans et al. claim that these 

results support a domain-general view of implicit learning for normally developing 

children (i.e., applicable to most learning situations), (but may be domain-specific for 

children with specific language impairment) because implicit learning in their study was 

related to both receptive and expressive word knowledge.  Unfortunately, Evan et al.‘s 
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study utilized only one type of implicit learning and it is therefore impossible to 

determine if such implicit learning ability is domain-specific (i.e., specific to language 

learning) or domain-general.  Perruchet and Pacton (2006) have made similar claims 

about implicit learning being domain-general. Specifically, they have claimed that 

different implicit learning paradigms such as statistical leaning and probabilistic 

learning (both paradigms described below), are both a mechanism for measuring the 

implicit learning ability but yield different interpretations. This interpretation is also in 

line with definitions of implicit learning being a ―complex, multifaceted phenomenon‖ 

that utilizes a ―collection of learning capacities‖ (Evans et al., 2009, p. 322). Whereas it 

well documented that implicit learning appears to be domain-general in that implicit 

learning does occur across domains, it is not clear whether or not implicit learning 

ability can be generalized across domains for individuals or that the knowledge is 

transferable. It could be that implicit learning is domain-general in that is applicable to 

most learning situations, but also domain-specific depending on the implicit learning 

measure used and the domain examined. This view has support as well. Bly, Carrión, 

and Rasch (2009) came to this conclusion when pairing an artificial grammar learning 

task with two separate domains of harmonic chord sequences. In their study they found 

transfer of implicitly learned knowledge within similar domains, but not across 

domains.  

 To understand how traditional methods of implicit learning may be used to 

explain incidental vocabulary acquisition, it is important to review those various 

methods.  However, there are many techniques to measure implicit learning. So, only a 

review of the relevant and most commonly used techniques will be presented. 
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Traditional methods to measure one‘s implicit learning ability in experimental tasks 

involved priming tasks (Roediger & McDermott, 1993; Schacter, 1992; Squire & 

McKee, 1993; Thomas, 1997).  Priming is the process of preparing a mental 

representation or memory for an object (e.g., word list, novel objects, or numbers) by 

presenting relevant information in two phases of a task.  The first phase is a learning 

and exposure phase and the second phase is a recall and test phase.  The first 

presentation of an object facilitates the recall in the subsequent presentations in that a 

person‘s response time to the object or related task is faster than would be without a 

learning phase.  Such priming tasks are mode (e.g., hearing, seeing) and context (e.g., 

classroom, laboratory) specific.  The learning and exposure phase of a priming task can 

be explicit or implicit. In explicit tasks, participants consciously learn and study the 

stimuli or rules to be used in the follow-up task.  In tasks that are implicit the 

participants are unaware that learning and exposure phase of the task will be relevant or 

useful in the second task.  Some priming tasks have involved both implicit and explicit 

learning. 

 Historically, experimental implicit learning tasks involved artificial grammar 

learning or probability learning (Winter & Reber, 1994).  The method of using artificial 

grammars was first developed by George Miller and further developed by Arthur Reber. 

The use of artificial grammars is of interest to language acquisition researchers because 

people acquire real grammar effortlessly through immersion. Of interest, then, is the 

extent to which the ability to acquire vocabulary is related to the ability to acquire 

artificial grammar. Do these implicit learning processes share a similar implicit learning 
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mechanism or do these processes utilize different implicit learning mechanisms? More 

specifically, is implicit learning domain-general or domain-specific?  

 In the artificial grammar paradigm, participants are instructed to learn certain 

letter strings for which they would later be tested.  These letter strings follow a set of 

prescribed rules, or a grammar, of letter order (e.g., the letter ‗p‘ can never follow ‗v‘ in 

a letter string). These rules, however, are not made explicit to the participant and can 

vary in strength of association and frequency of occurrence. In the testing phase of the 

paradigm participants are told that the letter strings follow a set of rules, but are not 

explicitly told the rules.  The participants are told to determine whether a set of letter 

strings conform to the covert set of rules.  Participants are generally significantly better 

at the task than chance guessing.  Although this paradigm is useful for examining 

implicit learning of systems in which many items (i.e., strings of letters) may function, 

it doesn‘t account for the ability to examine the rules in which one item (i.e., a target 

word) can function.  This is an interesting dilemma in studying implicit learning.  

Usually implicit learning tasks involve learning a complex system, whereas in 

incidental vocabulary acquisition participants generally know the rules of how words 

function (e.g., noun versus verb, word order etc.)—as a result a person can know how to 

use a word before knowing what the word means. As such, vocabulary acquisition 

while reading can be considered a complex learning situation. 

In complex learning situations, participants are able to use both implicitly and 

explicitly learned knowledge in context, but often fail to use the implicit learned 

knowledge in an explicit way on written tests (Berry & Broadbent, 1987).  

―(P)erformance in any complex learning situation is likely to involve a subtle 
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combination of implicit and explicit learning processes.‖ (Berry, 1993, p. 30).  This 

reflects the processes involved in reading unknown words in context where readers 

generate the inference as to the meaning of a word in context, but are unable to recall 

the meaning of the word on a posttest. To demonstrate the processes of complex 

learning situations that involve implicit and explicit learning Berry and Broadbent 

designed an experiment where participants learned the explicit and implicit rules of a 

business model.  The participants were able to implicitly learn and use the factors that 

increased production and profits for a fake business, but were unable to correctly 

identify those factors in a written test.  In fact, their performance on the written test 

involving the implicit factors was worse than the naïve control group.  

 Although implicit learning tasks are used to study language acquisition it should 

be made clear that they have not yet been used to create an encompassing theory, ―it 

merely addresses the general issues of how people manage to learn about complexly 

structured systems encountered in their environments, and to utilize the resultant 

knowledge to guide and inform behavior in the course of their daily lives‖ (Winter & 

Reber, 1994, p. 117).  Furthermore, ―(t)he process involved in  the implicit learning 

have not yet applied directly to the problem of the acquisition of a natural language‖ 

(Winter & Reber, 1994, p. 117).  Therefore, a study that explicitly examines the role of 

implicit learning ability, as measured by traditional implicit learning measures, in 

incidental vocabulary acquisition could provide such evidence to the emerging 

frameworks developed by Ellis (1994a) and Rieder (2003) and advance the 

understanding of implicit learning mechanisms in language acquisition.   
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Purpose of Study 

 

 The purpose of this study was to examine the role of implicit learning ability in 

incidental learning vocabulary acquisition.  One pilot study and one experiment were 

used to address three specific research questions.  First, is implicit learning domain- 

general or domain-specific?  Second, what is the contribution of implicit learning to 

incidental vocabulary acquisition?  This second question is further divided into 

incidental vocabulary acquisition for inferring meaning of unknown words and 

acquiring a mental representation for word form: does implicit learning contribute to the 

inferential nature of vocabulary acquisition and/or does implicit learning contribute to 

the memory of word form in incidental vocabulary acquisition? Third, does incidental 

learning of vocabulary while reading differ for individuals of different implicit learning 

abilities? The examination of these topics will be useful in the theoretical connection 

between and implicit and incidental learning and be useful in understanding the 

instructional needs of different learners.   

 

Footnote 

1
Originally, Merton (1968) coined the term the ―Matthew Effect‖ to describe the 

accumulated advantage of a more established researcher receiving more credit for equal 

work done by a less established researcher. 
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Chapter Three 

Pilot Study 

The purpose of the pilot study was to determine if the modified texts function 

similarly to the existing experimental texts used by Cain, Oakhill, and Elbro (2003) and 

by Cain, Oakhill, and Lemmon (2004) and to determine whether the parallel test were 

indeed parallel. Modifications to the texts are described below. In addition, the pilot 

study was used to determine if the newly created experimental, multiple-choice 

vocabulary test functions as an inference generation task and to determine if the parallel 

forms were indeed parallel.    

Methods 

Participants 

The texts and vocabulary test were administered to one randomly selected 

classroom (out of 21 possible classrooms) whose teacher agreed to participation in a 

larger study.  The larger study from which this study was conducted was a reading 

comprehension assessment study titled ―Assessing Reading Comprehension with the 

MOCCA (Multiple-choice, Open-ended, Cloze, Comprehension Assessment)‖. From 

this randomly selected 4
th

 grade classroom 15 students had parental consent and 

assented to participate in the study (9 females, 6 males; age M = 9.29 years, SD = 0.48). 

For the pilot study and for the main study students from 3
rd

 to 5
th

 grade were selected to 

participate because it around this time of development that students transition from 

learning to read to reading to learn (Chall, 1983; Chall, Jacobs, & Baldwin, 1990) and 

students have adequate vocabulary skills relevant to reading (Sénéchal, Ouellette, & 

Rodney, 2006). Of the students who participated two were English language learners 
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(ELL), eight qualified for free or reduce lunch, and five had special education status 

(three autism spectrum disorder- high functioning, one emotional behavior disorder, and 

one speech and language disorder).  The students in this pilot study were racially and 

ethnically diverse (20% Asian, 6% Black, 13 % Hispanic, and 60% White). None of the 

students were removed for data analysis for the pilot study. 

Materials 

Narrative Texts and Vocabulary Test 

The dependent measure of this pilot study was a vocabulary test that measured 

the ability to infer word meanings from context.  Sixteen short narrative stories (for 

example story see example below; for all experimental stories see Appendix A) 

containing one novel word each (e.g., ―tidler‖) were adapted from previous studies 

(Cain et al., 2003; Cain et al., 2004).  The stories ranged in word count from 95 to 150 

words (M = 116.81, SD = 17.69).  The stories ranged in number of sentences from eight 

to 13 (M = 8.94, SD = 1.39).  The stories were written at a 4
th

 grade Flesch-Kincaid 

Reading level (M = 4.42, SD = 1.23). The stories were written in such way that the 

novel word in the text appeared twice in the text, it was central to the story, and its 

meaning could be inferred from the text. The original Cain et al. (2003, 2004) stories 

were modified in two key ways. First, the stories were modified for American students. 

For example, the word ―mum‖ was changed to ―mom‖; ―hedgehogs‖ was changed to 

―squirrels‖. Second, in the original stories the novel word appeared only once. The 

number of appearances was increased from one to two with the purpose of increasing 

the time the novel word was in working memory. This increased time in working 

memory was comparable to the original study in which students were explicitly asked to 
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define the novel word when they encountered it while reading and again defined the 

word at the end of the story passage. The added appearance of the novel word occurred 

in the last sentence of the story and was non-directive in that the meaning of the novel 

word could not be inferred from that sentence alone. The portion of text from which the 

novel word‘s meaning could be inferred appeared in one of two locations resulting in 

two conditions: ―near‖ and ―far‖.  In the ―near‖ condition, the portion of text from 

which the novel word‘s meaning could be inferred appeared in the sentence that 

immediately followed the first appearance of the novel word.  See the example of the 

―near‖ condition below. The novel word is italicized for illustration purposes only and 

was not italicized on the experimental texts.  The portion of text from which the novel 

word‘s meaning could be inferred is underlined for illustration purposes only and was 

not underlined on the experimental texts. 

Sally and Jane were playing in the woods when they saw a little play house up in a tree. 

Nearby, hidden behind some branches, Sally noticed a tidler.  The tree was quite high 

and looked very difficult to climb. Sally had made a lucky find and now the girls would 

be able to climb up to the play house, one step at a time. The girls were very excited 

about finding the tree house. They both had to share bedrooms with their older sisters, 

who were quite bossy. They wanted to have somewhere to play where they would not 

be told what to do all the time. Sally and Jane promised not to tell anyone about their 

secret hideaway or about the tidler.  

 

Question 1A: Did the girls find a secret beach?  (No.) 

Question 1B: 

Sally noticed a tidler. 

What is a “tidler”?  

 

a. a safety cup for toddlers 

b. an outside step ladder 

c. a ladder used on trees 

d. a secret hideaway in a tree 

 

In the ―far‖ condition, the portion of text from which the novel word‘s meaning 

could be inferred appeared two to three filler sentences after the first appearance of the 

novel word.  See the example of the ―far‖ condition below. The novel word is italicized 
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for illustration purposes only and was not italicized on the experimental texts.  The 

portion of text from which the novel word‘s meaning could be inferred is underlined for 

illustration purposes only and was not underlined on the experimental texts. 

Sally and Jane were playing in the woods when they saw a little play house up in a tree. 

Nearby, hidden behind some branches, Sally noticed a tidler. The girls were very 

excited about finding the tree house. They both had to share bedrooms with their older 

sisters, who were quite bossy. They wanted to have somewhere to play where they 

would not be told what to do all the time. The tree was quite high and looked very 

difficult to climb. Sally had made a lucky find and now the girls would be able to climb 

up to the play house, one step at a time. Sally and Jane promised not to tell anyone 

about their secret hideaway or about the tidler.  

 Question1A: Did the girls find a secret beach?  (No.) 

Question 1B: 

Sally noticed a tidler. 

What is a “tidler”?  

 

a. a safety cup for toddlers 

b. an outside step ladder 

c. a ladder used on trees 

d. a secret hideaway in a tree 

 

Two questions followed each story as illustrated above. The first question was a 

yes/no literal comprehension question designed as a measure of literal comprehension 

of the stories and to ensure students were carefully reading the stories.  In addition to 

the yes/no literal comprehension question, each story included a multiple-choice 

vocabulary question.  First, the multiple-choice question presented the target word in a 

sentence that provided no clues as to its meaning. Then, the question directly asked for 

the meaning of the target word.  Each multiple-choice question had four options that 

were adapted from Cain et al. (2003, 2004).  The first option was a complete and correct 

definition (answer ―c‖ in the above example). A second option was an incomplete, 

partially correct definition (answer ―b‖ in the above example). A third option was 

related to the story but an incorrect definition (answer ―d‖ in the above example). This 
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third option was included to test the implicit nature of word form acquisition that is 

tested in the second phase of the study but not in this pilot study. A fourth option was 

unrelated to the story and had an incorrect definition.  All four responses were written to 

be similar in length to prevent students from selecting a longer, more complete answer.  

For the pilot study, none of these responses measured incidental learning or implicit 

learning because the stories and multiple-choice questions appeared on the same page. 

Therefore, the students in this pilot study were able to look back at the story to generate 

the correct inference about the novel word‘s meaning.  The stories were 

counterbalanced by near/far condition and by story order using a Latin square design. 

Procedure 

 After to assenting to participate in the larger MOCCA study, the students 

received verbal directions to read each story carefully and to answer the two questions 

that followed each story. The stories and questions were presented in a paper packet.  

The packet was completed individually by the students but the entire class participated 

in the activity.  First, a practice story was read aloud to the students as the students read 

along silently. Then, the two respective practice questions were read aloud and 

answered by an experimenter. If a student had any questions about any words in the 

stories, including the novel words, the student was told by the experimenter or research 

assistant that they could not define any words for the students.  When a student had 

completed the packet, he/she raised his/her hand to notify the experimenter or research 

assistant.  The experimenter or research assistant then checked to see that the student 

had attempted to answer every question in the packet.  If a student did not answer a 

question, the packet was handed back to the student. The student was instructed to 
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answer the question. The activity was untimed. All participants in the class finished 

within 40 minutes. 

Analysis 

As described above, the vocabulary test for this task was based on the coding 

system used by Cain et al. (2003, 2004).  In this pilot study the literal comprehension 

question was scored dichotomously as correct or incorrect and the results are presented 

below.  The multiple-choice vocabulary questions were scored based by rank-order. 

Students earned two points for selecting the complete definition, one point for selecting 

the incomplete definition, half a point for the story-related, but incorrect definition, and 

zero points for the completely incorrect definition. 

Results 

 Most students correctly answered the literal comprehension questions (M = 13.6, 

SD = 2.35). The literal comprehension question ensured that students were reading and 

comprehending the stories.  A 2 x 2 ANOVA on the multiple-choice questions revealed 

that the four parallel test forms were not significantly different in score by order F(1, 

13) = .00, p = .97 or by near/far condition F(1, 13) = .07, p = .74.   There was not an 

interaction between question order and near/far condition F(1, 13) = .80, p = .39.  

Discussion 

There were two primary purposes of the pilot study. The first purpose of the 

pilot study was to determine whether or not the modified texts function similarly to the 

existing experimental texts used by Cain, Oakhill, and Elbro (2003) and by Cain, 

Oakhill, and Lemmon (2004). The second purpose of the pilot study was to determine 

whether the parallel test were indeed parallel. The results of the literal comprehension 
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question indicate that students comprehended what they were reading, regardless of the 

novel word.  These results are also an indication that the literal comprehension 

questions are an appropriate overt task for the second phase of the study because 

students were reading for understanding. These results are interpreted as an indication 

that the stories functioned similarly to how they were used in the original studies by 

Cain et al. (2003, 2004). The results of the ANOVA analysis indicate that the four 

forms for the multiple-choice test were parallel and suitable for the second phase of the 

study because the forms are not different.  However, it is possible due to the small 

sample size that the power of the analysis was not strong enough to detect any 

differences. 
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Chapter Four 

Experiment  

 

 The primary purpose of this study was to determine the contributions of various 

factors on a student‘s ability to incidentally learn new vocabulary words from context.  

Previous research has identified decoding, fluency, working memory, phonological 

awareness, comprehension ability, and existing vocabulary size as predictors of 

vocabulary knowledge.  As such, measures of these factors were included in the 

experimental design and are described below.  In addition, three measures of implicit 

learning ability (statistical learning by detecting word boundaries in speech streams, 

artificial grammar learning, and probabilistic category learning) were included to 

determine the contribution of implicit learning ability on incidental vocabulary 

acquisition ability. The secondary purpose of the study was to determine whether 

implicit learning is domain-general or domain-specific by comparing student 

performances on the three aforementioned implicit learning tasks. The tertiary purpose 

of this study was to determine whether differences in implicit learning ability (high, 

low) account for differences in the ability to incidentally learn new vocabulary in two 

types of conditions (word near context; word far from context).  

Methods 

Participants 

 

There was a pool of 269 elementary students, grades 3-5 from the Bloomington 

(MN) school district, who had parental consent and assented to participate in the in the 

larger MOCCA study. As a part of the larger MOCCA study, all students were pre-

screened to ensure a reading fluency of 75 words per minutes using Dynamic Indicators 
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of Basic Early Literacy Skills, 6
th

 Ed. (DIBELS) Oral Reading Fluency (ORF) test 

(Good & Kaminski, 2002).  The 75 words per minute cut-off was used to ensure that 

those students who were included in the study did not have poor low reading 

comprehension scores on standardized reading test (CALT, described below) due to low 

fluency scores. This student data was obtained from the participating school district. 

Qualifying students were then randomly selected for participation in the larger MOCCA 

study using a stratified random sample based on reading comprehension scores using 

percentile ranking from the The Computerized Achievement Levels Tests (CALT) 

(Northwest Evaluation Association, 2001). The CALT is the district-specific, 

computerized version of the Northwest Achievement Levels Test (NALT) published by 

NWEA. The strata used and resulting number of participants are listed in Table 1. As a 

result of this stratified random sample, 141 students were selected for participation in 

this incidental vocabulary study (93 females, 43 males; age M = 10.11 years, SD = .70). 

The randomly selected students were racially and ethnically diverse (7% Native 

American, 17% Asian, 16% Black, 12% Hispanic, 54% White). Of the students who 

participated 22 were English language learners (ELL), 56 qualified for free or reduced 

lunch, and 11 had special education status (two emotional behavior disorders, six 

speech and language disorders, two specific learning disorders, and one other health 

disorder). None of these students were excluded from study participation.   
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Table 1 

 

Random Sampling Strata 

 

CALT Percentile  Reader Type  N 

0-45  Struggling  27 

45-55  Struggling to Average  18 

55-70  Average  28 

70-80  Average to Good  20 

80-95 

95-100 

 Good  31 

Superior 17 
Note: The MOCCA Study focused on Struggling, Average, and Good readers only. 

 

 

Materials 

 

Narrative Texts and Vocabulary Test 

 The narrative texts, reading comprehension questions, and multiple-choice 

vocabulary questions materials for this study were the same as those described in the 

pilot study with one key exception.  The multiple-choice vocabulary questions were not 

presented after each story.  Instead, the multiple-choice vocabulary questions were 

presented as a separate paper-and-pencil task after all stories in the packet were read. 

This change was planned prior to the pilot study and was instituted to measure 

incidental learning of vocabulary and implicit learning of word form. 

DIBELS Oral Reading Fluency 

The Dynamic Indicators of Basic Early Literacy Skills, 6
th

 Ed. (DIBELS) Oral 

Reading Fluency (ORF) test (Good & Kaminski, 2002) is an individually administered 

fluency measure used by the participating school district in which students read a short 

narrative passage for one minute.  The score is calculated by tabulating the total number 

of words read correctly.  The test was administered by the classroom teacher and scores 
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were provided by the school district. DIBELS ORF has a published alternate form 

reliability range between .89 and .94 (Tindal, Marston & Deno, 1983). 

CALT Reading Comprehension Test 

The Computerized Achievement Levels Tests (CALT) (NWEA, 2001) is a 

comprehensive reading comprehension test that provides literal and inferential 

comprehension scores, vocabulary scores, and composite scores.  The CALT provides 

reliable test results. The CALT has a published reliability range between .76 and .87 

(NWEA, 2008). CALT scores were obtained from the school district.  

Woodcock Johnson III: Subtest 1 Letter-Word Identification  

The WJ-III: Subtest 1 Letter-Word Identification involves naming letters and 

reading real words from a list (Woodcock, McGrew, & Mather, 2001). Items were 

scored dichotomously as correct or incorrect. This measure tests a student‘s word 

identification skills. 

Woodcock Johnson III: Subtest 13 Word Attack  

The Word Attack subtest involves pronouncing pseudowords (i.e. ―wheeg‖ and 

―deprotanation‖) from a list to test phonetic word attack skills and was also scored 

dichotomously as correct or incorrect (Woodcock, McGrew, & Mather, 2001). This 

measure tests a student‘s decoding ability. 

Sentence Span Working Memory 

The sentence span working memory task developed by Daneman & Carpenter 

(1980) and modified by Swanson, Cochran, & Ewers (1989) is a measure to test 

working memory.  The measure was further modified to be used by American children 

(e.g., the word ―pound‖ was replaced with ―dollar‖). The task requires students to listen 
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to several sets of sentences consisting of two to five unrelated sentences read by an 

experimenter, answer a literal comprehension question based on the sentences, and 

recall the last word of each sentence read in order. Students were scored based on the 

total number of words they correctly recalled.   

Implicit Learning: Speech Stream 

The speech stream used in this study was similar in format to the speech stream 

used by Evans, Saffran, and Robe-Torres (2009) and Saffran, Newport, Aslin, Tunick, 

and Barrueco (1997) in that target ―words‖ were randomly ordered without pause or 

prosodic cues. Each target ―word‖ in the speech stream consisted of three syllables 

consisting of a CVCVCV pattern.  Target words, foil words, and their transitional 

probabilities are listed in Table 2. These transitional probabilities were calculated by 

Saffran, Newport, and Aslin (1996) and represent the likelihood that previous syllables 

predict later syllables or the transition from one (or more syllables to later syllables 

(Pelucchi, Hay & Saffran, 2009).  The speech stream was recorded using Verbose: Text 

to Speech (NCH Software, Canberra, Australia). The speech stream stimuli were 

changed from Safrran et al.‘s (1997) original stimuli in two key ways.  First, there were 

150 iterations of each target word in the speech stream instead of 300.  Second, as a 

result of the reduced number of iterations, the initial listening task was shortened from 

21 minutes in length to approximately 10 minutes.  As in the previous studies no foil 

words were presented in the speech stream- even across word boundaries.  All 150 

iterations of each target were randomized in the speech stream, but presented in that 

order for all students.  
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The test for the speech stream task included an unannounced forced choice 

listening task. During this task students were presented two pre-recorded ―words‖, one 

target word from the speech stream stimuli and one foil word not from the speech 

stream stimuli. The target and foil words each consisted of three syllables.  Each test 

pair was played using iTunes. There were 36 test pairs in order to test each target word 

against each foil word.  Presentation order of target word and foil words was balanced 

across participants.  This task is appropriate for students in grades 3-5 and was 

originally used with children between the ages of 6 year 5 months and 14 years and 4 

months by Evans et al. (2009). 

Table 2 

 

Speech Stream ―Words‖ 

 

Target     Foil 

dutaba (1.0)    batipa 

tutibu (.75)    bidata 

pidabu (.65)    dupitu 

patubi (.50)    pubati 

bupada (.42) 

babupu (.37) 

   tapuba 

tipabu 
Note: Internal transitional probabilities for target words are presented in parentheses. 

 

Implicit Learning: Artificial Grammar 

An artificial grammar was adapted from Abrams and Reber (1989) and 

Knowlton and Squire (1996) to test implicit learning.  This task took place in two 

phases: a training phase and a testing phase. Twenty-three letter strings created by 

Knowlton and Squire (1996) using the finite state grammar developed by Abrams and 

Reber (1989) (presented in Figure 1) were presented during the training phase.  For 

example, the procedure IN- X (1), X (1), V (2), X (4), J- OUT creates the grammatically 
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correct letter string XXVXJ. A nongrammatical letter string is created by violating any 

step in the procedure above. For example, IN-X (1), T (3), J(2), X (4)- OUT, creates the 

nongrammatical letter string XTJX. These letter strings range from two to six letters in 

length and contain the letters J, T, V, and X.  Thirty-two additional letter strings were 

used to assess learning of the artificial grammar that was presented during the training 

phase.  Sixteen of the test letter strings were grammatical based on the same finite 

grammar described above but were not used during the training phase.  The other 

sixteen test letter strings were nongrammatical.  As used by Knowlton and Squire 

(1996) all test letter strings were balanced for chunk strength across grammatical and 

nongrammtical test letter strings. Chunk strength is defined by the number of times two-

letter and three-letter sequences appeared in training letter strings (e.g. XX occurs 

frequently, JV does not occur frequently). See Table 3 for a list of training and test letter 

strings.  The testing phase consisted of an unannounced forced choice reading task. The 

student read each of the 32 test letter string one at a time and decided whether the test 

letter string followed the patterned presented during the training phase.  Decisions were 

recorded by button press. This task, using shapes instead of letters with the same finite 

grammar structure, has been used with children 9 to 12 years old (Pavlidou, Williams, 

& Kelly, 2009) and was appropriate for the participants in this study.   
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IN

1 2

3

5

4

OUT

OUT

OUTX

T

V

X

J

T

V

J
 

Figure 1. Schematic of  the finite state grammar structure for creating letter strings. A grammatical letter 

string is created by entering the grammar structure at ‗IN‘ (point 1, letter X) and following the numbered 

arrow system to another letter.  A grammatical letter string terminates by exiting at any point ‗OUT‘.  

Adapted from Abrams & Reber (1989). 

 

 

 

Table 3  
 

List of training and testing letter strings created by Knowlton & Squire (1996) 

Training  

XXVT VXJJJ XXVJ XXXVTV XXVXJJ 

XVT VTVJ XVXJJ VXJJ XXXVT 

VJTVX VT XVJTVJ VJ XXXVTV 

VJTVXJ XXVXJ XVXJJJ XXVJ XXXVX 

XVX VJVTV VJTVX XVXJ XXXXVX 

Test  

Grammatical Nongrammatical 

XXVXJ VJTVT  VJTV  XXJJ 

XVTV VTVJJ  XXV VXJTJ 

VXJ VTVJ  XVXV XXVVJJ 

XXVTV XVJTVT  XVXVJ JXVT 

XVJTVX VTV  XXVJJJ XXTX 

XXVTVJ XVTVJ  VXVJ VXJJX 

VX XVTVJJ  XVXT VJJXVT 

VJTXVX   XJJ TVJ 
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Implicit Learning: Probabilistic Learning Task 

The probabilistic learning task (PLT) (Mr. Potato Head/ Ice Cream Prediction) 

created by Foerde, Poldrack, and Knowlton (2007) is another implicit learning task used 

in this study. In this task the student predicted whether Mr. Potato Head would order 

chocolate or vanilla ice cream by pressing a button on a computer keyboard (f for 

chocolate and j for vanilla).  Each key was clearly marked with a brown key for 

chocolate and a white key for vanilla.  Unbeknownst to the students, Mr. Potato Head‘s 

ice cream order was probabilistically based on his clothing in a photo. Each trial in this 

task began with a photo of Mr. Potato Head (Playskool/ Hasbro) dressed with different 

combinations of four removable features (bow tie, glasses, hat, and moustache).  Mr. 

Potato Head wore one to three of these four features in each photo. There were 14 

possible combinations. Each of the four features was associated with a different 

probability of Mr. Potato Head ordering the chocolate ice cream cone. While viewing 

the photo of Mr. Potato Head the student made his or her guess by pressing the 

appropriate computer button. Each photo of Mr. Potato Head was followed by a picture 

of him holding either a vanilla or chocolate ice cream cone.  This photo provided 

feedback to the student as to whether or not his or her prediction was correct. Table 4 

contains the combination of features worn by Mr. Potato Head, the frequency of each 

combination, the probability that the feature combination led to a chocolate ice cream 

cone order, and the probability of each individual feature leading to a chocolate ice 

cream cone order.   This task was appropriate for students in grades 3-5 as similar 

probabilistic learning tasks have been used with children (i.e. 12 years old) (Kéri, 

Szlobodnyik, Benedek, Janka, & Gádoros, 2002). This implicit learning measure was 
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included because the task is outside of the ‗domain‘ of language specific skills that are 

tested by the other two implicit learning measures (i.e., listing with speech stream and 

reading with artificial grammar). 

Table 4 

 

Frequencies and Probabilities of Mr. Potato Head Features and Chocolate Ice Cream 

Order 

 Feature Present    

Stimulus Hat Glasses Mustache 

Bow 

Tie Frequency 

Outcome 

Chocolate P(Chocolate) 

1 N N Y Y 9 8 .89 

2 N N N Y 14 12 .86 

3 N Y N Y 6 5 .83 

4 N Y Y Y 4 3 .75 

5 Y N Y Y 3 2 .67 

6 N N Y N 8 5 .63 

7 N Y Y N 6 3 .50 

8 Y N N Y 6 3 .50 

9 N Y N N 8 3 .38 

10 Y Y N Y 3 1 .33 

11 Y Y Y N 4 1 .25 

12 Y N Y N 6 1 .17 

13 Y N N N 14 2 .14 

14 Y Y N N 9 1 .11 

Total .24 .43 .58 .76 100 50 .50 

Note: The bottom row indicates the overall probability (P) of the individual features predicting a 

chocolate ice cream order by Mr. Potato Head. 

 

 

Procedures 

 Students who had parental consent, provided assent to participate in the study, 

and were randomly selected from the larger MOCCA study completed the tasks in three 

sittings.  In the first sitting students read the narrative text and completed the novel 

word task in their regular class setting.  This first sitting lasted approximately 45 

minutes.  In the second and third sittings the students meet individually with an 

experimenter to complete the individually administered tasks: the WJ Achievement III 
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Subtests 1: Letter-Word Identification and 13: Word Attack, the sentence span working 

memory task, the speech stream task, the artificial grammar task, and the probabilistic 

learning task (Mr. Potato Head).  Students enrolled in this study also completed three 

additional tasks for the MOCCA study: a think-aloud task, an online reading 

comprehension task, and an offline reading comprehension task that are not discussed 

further.  The eight tasks were divided into four tasks per individual session.  Each 

individual session lasted 30-45 minutes depending on the tasks involved in the session.  

All eight tasks were presented in a random order for each student with the following 

exception: the probabilistic learning task (PLC-Mr. Potato Head) was always 

administered last because after students completed this task they were directly asked if 

they used a strategy during the task.  It was not desirable to encourage students to begin 

using an explicit strategy for all the other tasks.  All individual testing took place in a 

library or study room setting at the participating schools.  

Incidental Vocabulary Learning Task 

 In the first sitting, the students completed the reading task and word inferential 

task. The instructions to the students were modified from the original studies by Cain, 

Oakhill and Elbro (2003) and Cain, Oakhill, and Lemmon (2004) to the following: 

Today I have brought along some stories that I would like you to read silently.  I want 

you to read the stories the best you can. If you don‘t know a word, I can‘t tell you the 

meaning.  Just do the best you can. At the end of each story there is a ―yes/no‖ 

comprehension question. We will do a practice story together.  After you finish reading 

the stories, I have another short activity for you to finish. 

 

The test administrator read the practice story aloud to the students as the students 

followed along quietly at their desks.  After reading the short story, the test 

administrator read the comprehension question aloud and then provided the correct 
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answer. Answers to the comprehension questions were circled on the test booklet, but 

were used solely as an overt task. These modified instructions ensured that the students 

were not explicitly attending to the novel words used in the texts for the purpose of 

learning words. In the original studies Cain, et al. (2003, 2004) explicitly asked the 

students to define the novel words when the words were read. The 16 stories were 

administered using a Latin square design. Story order was pseudo-random to prevent 

any three stories in a row from belonging to the same near/far condition. Each student 

read eight ―near‖ and eight ―far‖ condition stories. If a student had any questions about 

any words in the stories, including the novel target words, the student was told by the 

test administrator or research assistant that they could not define any words for the 

students.  After reading all 16 texts the students completed the vocabulary test to 

measure learning and retention. At this time it was made clear to the students that some 

of the words that they read were made-up words.  

Woodcock Johnson III 

During individual testing the students completed the WJ-III Subtest 1: Letter-

Word Identification and Subtest 13: Word Attack, in that order.  First, the experimenter 

explained the Letter-Word Identification task to the student. Testing began at the basal 

level appropriate to the student and continued until the student incorrectly identified six 

words in a row.  Second, the experimenter explained the Word Attack task to the 

student. The experimenter explained that the student would be asked to read some fake 

words and that he or she should try to read them aloud as best as he or she could.  Each 

student completed two practice trials and the experimenter provided feedback to the 
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student to make sure that the student understood the task.  The student continued to read 

the fake words until he or she incorrectly pronounced six items in a row.  

Sentence Span Working Memory Task 

Students also completed the sentence span working memory task during an 

individual testing session. First, the experimenter explained the task by stating that the 

student needed to listen to the experimenter read a set of sentences, answer a 

comprehension question about the sentences that the experimenter just read, and then 

recall the last word of each sentence read aloud in the set.  Each student completed three 

practice trials.  The experimenter confirmed task comprehension before moving on to 

the additional trials and provided corrective instructions if it was necessary.  The task 

terminated when the student was unable to correctly answer either comprehension 

question or correctly recall all the last words of a sentences read aloud. 

Speech Stream Word Boundary Learning Task 

The procedure used for administering the speech stream task was similar to 

those procedures used by Evans et al. (2009) and Saffran et al. (1997).  Each student 

was instructed to listen quietly to the recording of the pre-recorded speech stream for 

approximately ten minutes.  During this time the student was instructed to draw a 

picture(s) for his or her teacher or parents. During this time the experimenter sat behind 

the computer to ensure that the student was not distracted from the task. After the 

listening portion of the task, the student completed the testing phase with the forced 

choice task.  The student was asked to identify which ―word‖ sounded more like a 

word. The student was presented with three practice trials with real English words and 

foil English words (e.g., ―te-le-phone‖ vs. ―le-phone-tel‖) to ensure task 
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comprehension. The experimenter provided feedback to the student after each of these 

practice trials. Then, the experimenter administered the 36 experimental trials. 

Probabilistic Learning Task (Mr. Potato Head) 

Procedures for this task were adapted from Foerde et al. (2007). Each student 

was instructed to pretend that he or she owned an ice cream shop and needed to predict 

whether his or her customer, Mr. Potato Head, would order a chocolate or vanilla ice 

cream cone. The task was presented on a laptop computer using E-Prime 2 software 

(Psychology Software Tools, Sharpsburg, PA). All trials were presented in a random, 

but fixed order for all students. Each student was presented with five practice trials to 

understand the pace and directions of the task. Each trial lasted for 4.5 seconds. First, 

the student had three seconds to make his or her prediction about Mr. Potato Head‘s ice 

cream cone order using the computer keypad. The student had to make their prediction 

during this time window. Visual feedback for the student‘s prediction was presented for 

one second with a 500 ms inter-trial interval with a fixation point. Each student 

completed 100 experimental trials.  The task lasted for approximately ten minutes. The 

original study also had a secondary learning task that is not included in this study.  See 

Figure 2 for an illustration of a single trial. 
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Figure 2.  Schematic of a PLT sample trial. Each student had 3s  to predict whether Mr. Potato Head 

would order chocolate or vanilla ice cream.  Next, a feedback image indicates what Mr. Potato Head has 

ordered. There inter-stimulus fixation point that lasted 500ms. 

 

Artificial Grammar Learning Task 

The procedures for the artificial grammar task were adapted from Pavlidou, 

Williams, and Kelly (2009) who adapted the artificial grammar paradigm for children. 

The only exception is that their stimuli were changed from letters to shapes (e.g. J=□ ). 

In the current version of this task the shapes were changed back to letters.  Training 

letter strings were presented on a laptop computer using E-Prime 2 software 

(Psychology Software Tools, Sharpsburg, PA). Each training letter string was presented 

in a random order, but the same random order was presented to all students. Each trial 

lasted for five seconds.  Each item appeared three times for a total of 75 training item 

views. This task lasted approximately six minutes.  Each student was instructed to pay 

close attention to the letter strings by silently reading the letters.   

Immediately after the training phase the student completed the testing phase for 

the artificial grammar learning task. The student was told that the letter strings followed 

a pattern. Then, he or she was told of the instructions for the testing session. Each 
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student was asked to determine if the new letter strings that were presented followed the 

pattern that was present in the training phase. Each test item remained on the computer 

screen until the student made a decision. Each student was instructed that it was okay to 

guess.  

Compensation 

Students were compensated for their participation after the second individual 

testing session with a $5.00 gift card to a national, locally-based retailer.   

  

Results 

Dependent Measures 

 

Vocabulary Test. Incidental vocabulary acquisition was measured by an 

unannounced multiple-choice test. Each multiple-choice test item was scored two ways.  

First, each multiple-choice test item was dichotomously scored as correct or incorrect.  

The item was marked correct if the student selected a response that was correct to the 

story, regardless of level of inference. This total tabulated vocabulary scores ranged 

from 0-16 as there were 16 items and is a measure of implicit memory for word form of 

the novel word. Descriptive statistics for this measure are listed in Table 5 (Tabulated 

Vocabulary).  Second, each multiple-choice item was scored by rank-order to be 

consistent with the scoring protocols used by Cain et al. (2003, 2004). This rank-order 

scoring is a measure of inference for word meaning. The rank-order score was 

subdivided for a ―near‖ condition score and a ―far‖ condition score. Descriptive 

statistics for this measure are listed in Table 5 (Rank-Order Vocabulary). There were 

five students who were outliers whose tabulated vocabulary scores exceeded 1.5 times 

the interquartile range (Tukey, 1977). All these outliers were retained analysis. There 
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were no outliers whose rank-order vocabulary scores exceeded 1.5 times the 

interquartile range.  

 Comprehension Questions. The reading comprehension questions completed 

during the first phases of the task were an overt measure and used to ensure that 

students comprehended what they were reading. Descriptive statistics for this measure 

are listed in Table 5 (Comprehension Question).   

Independent Measures 

CALT. The CALT reading comprehension assessment provided a composite 

score that was comprised of inferential comprehension, literal comprehension, and 

vocabulary sub-scores. CALT scores were provided by the participating school district. 

Descriptive statistics for this measure are listed in Table 5 (CALT). There were three 

students who were outliers whose CALT scores exceeded 1.5 times the interquartile 

range. All these outliers were retained in the analysis. 

DIBELS. DIBELS scores reflect how many words per minute a student could 

read and pronounce correctly. Scores were provided by the participating school district. 

Descriptive statistics for this measure are listed in Table 5 (DIBELS). There were no 

students who were outliers whose DIBELS scores exceeded 1.5 times the interquartile 

range. 

WJ-III: Word ID. WJ-III Word ID scores reflect vocabulary knowledge and 

sight word reading abilities. Scores were calculated in accordance with the standard 

protocol.  Each item was scored dichotomously as correct or incorrect.  Total score were 

tabulated based on the number of items correctly identified. Descriptive statistics for 
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this measure are listed in Table 5 (Word ID). There were no students who were outliers 

whose WJ-III Word ID scores exceeded 1.5 times the interquartile range. 

WJ-III: Word Attack. WJ-III Word Attack scores reflect decoding ability. Scores 

were calculated in accordance with the standard protocol.  Each item was scored 

dichotomously as correct or incorrect.  Total scores were tabulated based on the number 

of items correctly pronounced. Descriptive statistics for this measure are listed in Table 

5 (Word Attack). There was one student who was an outlier whose WJ-III Word Attack 

score exceeded 1.5 times the interquartile range. The outlier was retained analysis. 

Sentence Span Working Memory. The sentence span working memory task 

measures working memory ability.  The score was calculated by the total number of 

words correctly recalled. Descriptive statistics for this measure are listed in Table 5 

(Sentence Span). There were no students who were outliers whose sentence span 

working memory scores exceeded 1.5 times the interquartile range. 

Speech Stream. The speech stream implicit learning task reflects statistical 

learning of word boundaries.  All 36 trials on the speech stream ―word‖ identification 

task were scored dichotomously as correct or incorrect. This scoring resulted in a 

potential range of test scores from 0-36, with a score of 18 being equal to chance. 

Descriptive statistics for this measure are listed in Table 5 (Speech Stream). There were 

no students who were outliers whose Speech Stream scores exceeded 1.5 times the 

interquartile range. A one-sample t-test revealed that the mean was significantly greater 

than chance t(140)=3.86, p<.001. This difference indicates that implicit learning did 

occur during the task. 
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PLT: Mr. Potato Head Task. The Mr. Potato Head implicit learning task reflects 

probabilistic category learning. An accuracy score was calculated for each student. A 

trial was scored as correct if the student accurately predicted the higher probability 

outcome. For example, a solo bow tie feature on Mr. Potato Head most strongly 

predicted a chocolate ice cream cone order. If the student correctly predicted a 

chocolate ice cream cone order on these trials, then the trials were scored correct 

regardless of the actual feedback image presented to the student.  Twelve trials had 

equal probabilities of vanilla or chocolate ice cream cones, and thus those trials do not 

contribute to an overall accuracy score. This scoring resulted in a potential range of task 

scores from 0-88, with a score of 44 being equal to chance. Descriptive statistics for this 

measure are listed in Table 5 (Mr. Potato Head). There was one student who was an 

outlier whose Mr. Potato Head score exceeded 1.5 times the interquartile range. The 

outlier was retained analysis. Additionally, there was one student who was an extreme 

outlier whose Mr. Potato Head score exceeded three times the interquartile range.  The 

extreme outlier was removed from further analysis. A one-sample t-test revealed that 

the mean score was significantly greater than chance t(139)=28.33, p<.001. This 

difference indicates that implicit learning did occur during the task.  A one-way 

ANOVA revealed that there was no difference in scores between those students who 

stated they guessed (n=63, M=47.52) and those students who indicated that they used a 

strategy (n=77, M=48.08) F(1,138)=.37, p=.55. This lack of difference indicates that 

those students who did not use a strategy during the task did not differ in implicit 

learning from those students who did use a strategy during the task. 
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Artificial Grammar. The Artificial Grammar implicit learning task reflects the 

ability to learn the surface structure of symbolic patterns in written languages.   All 32 

trials on the testing phase of the letter strings were scored dichotomously as correct or 

incorrect.  This scoring resulted in a potential range of test scores from 0-32, with a 

score of 16 being equal to chance. Descriptive statistics for this measure are listed in 

Table 5 (Artificial Grammar). There were no outliers whose Artificial Grammar scores 

exceeded 1.5 times the interquartile range. A one-sample t-test revealed that the mean 

was significantly greater than chance t(140)=5.29, p<.001. 

Table 5 

Summary of Means, Standard Deviations, Minimum Scores, and Maximum Scores 

Measure M SD Min.-Max. 

Tabulated Vocabulary 13.76 1.76 8-16 

   Near 6.93 1.17 2-8 

   Far 6.81 1.05 3-8 

Rank-Order Vocabulary Total 18.14 6.13 6-31 

    Near 9.21 3.45 2-16 

    Far 8.97 3.38 1-16 

Comprehension Question 14.99 1.14 11-16 

CALT 210.76  11.80 182-242 

   Vocabulary 209.48 12.89 171-252 

    Literal 212.36 13.74 179-247 

    Inference 211.65 13.59 168-249 

DIBELS 122.49 29.46 76-190 

Word ID 24.93 6.08 11-38 

Word Attack 21.23 4.46 9-35 

Sentence Span 9.41 6.34 0-24 

Speech Stream 19.26* 3.86 9-27 

Mr. Potato Head 48.03* 5.84 34-76 

Artificial Grammar 17.76* 3.95 8-29 
Note. *These scores of implicit learning measures were significantly greater than chance.  

 

 

Data Analysis 

 

Correlations.  Correlations for the various measures of reading and vocabulary learning 

were calculated.  To test whether the implicit learning measures are domain-general or 
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domain-specific bivariate correlations were also calculated. The correlations are 

reported in Table 6.  There were high correlations among the reading and vocabulary 

measures. However, none of the implicit learning measures (speech stream, artificial 

grammar, probabilistic learning task/ Mr. Potato Head task) were significantly 

correlated with one another at α=.05. These correlations indicate that implicit learning 

does occurs across domains, but is domain-specific in that implicit learning varies by 

domain. Only the artificial grammar scores were correlated with the reading and 

vocabulary tasks. Given the domain-specific nature of implicit learning and that the 

artificial grammar task was the only implicit learning task that involved reading (i.e. 

reading letters), only the artificial grammar task is included in further analysis. 

 

Table 6 

 

Correlations between Variables 

 1 2 3 4 5 6 7 8 9 10 11 12 13 

1. CALT -             

2. CALT Infer .83** -            

3. CALT Literal .82** .73** -           

4. CALT Vocab .83** .73** .67** -          

5. DIBELS .63** .53** .50** .53** -         

6. Word ID -.52** -.46** -.37** -.44** -.64** -        

7. Word Attack -.34** -.31** -.29** -.31** -.52** .74** -       

8. Sentence Span -.38** -.32** -.29** -.23** -.24** .20* .19* -      

9. Vocab Infer .53** .43** .43** .41** .36** -.19* -.09 -.18* -     

10. Vocab Tab .28** .23** .25** .18* .27** -.12 -.05 -.16 .63** -    

11. Speech Stream -.07 -.02 .02 -.03 -.01 .06 -.11 -.05 .01 -.13 -   

12. Mr. Potato Head .01 .04 .09 .09 -.03 .11 .08 .03 -.05 -.01 .14 -  

13. Artificial Grammar .20* .14 .21* .15 .02 .01 -.04 -.08 .14 .20* .15 .01 - 

Note. *p<.05. **p<.01 

 

 

Factor Analysis.  An additional principal components factor analysis was conducted to 

explore the negative correlations between the Sentence Span Working Memory task and 

the reading comprehension measures, the vocabulary measures, and DIEBELS 

variables. The initial factor analysis was conducted in SPSS (IBM, Armonk, New York) 

using a varimax rotation on all measures in the correlation matrix in Table 6.  The 
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Kaiser-Meyer-Olkin measure of sampling accuracy was adequate at .73. Bartlett‘s test 

of sphericity was significant (78)=960.35, p<.001.  The analysis identified four 

components with Eigenvalues greater than one. The first component consisted of six 

variables with positively loadings- CALT Reading Comprehension composite scores 

(.90), the CALT Inference scores (.86), CALT Literal scores (.83), CALT Vocabulary 

scores (.85), DIBELS scores (.52), and Total Incidental Vocabulary Inference scores 

(.4). These scores reflect a reading and inference component that accounted for 29.48% 

of the variance.  The second component consisted of three variables with positive 

loadings- WJ-III Word Attack scores (.86), WJ-III Word Identification scores (.83), Mr. 

Potato Head Scores (.40), and one variable with a negative loading DIBELS scores (-

.60). These scores appear to reflect a word decoding/ visual recognition component that 

accounted for 16.62% of the variance. The third component consisted of two variables 

with positive loadings- Total Incidental Vocabulary Inference scores (.86) and Total 

Incidental Vocabulary Tabulated (Word Form) scores (.74). These scores reflect a 

vocabulary learning component that accounted for 13.30% of the variance. The fourth 

component consisted of two variables with positive loadings- Artificial Grammar scores 

(.61) and the Speech Stream Word Boundary Segmentation scores (.83). These scores 

reflect a novel word pattern component that is independent of modality that accounted 

for 9.36% of the variance. The Sentence Span Working Memory task had a minimal 

extraction value (.20) and failed to load onto any factor. 

Multiple Regression. Two sets of hierarchical regression models were conducted to 

address my research questions in regard to the role of implicit learning in incidental 

vocabulary acquisition while reading. One set of hierarchical regression models was 
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conducted to address the role of implicit learning on word form acquisition from 

context (tabulated vocabulary score) while controlling for reading comprehension, 

fluency, vocabulary knowledge, decoding skill, and working memory.  The second set 

of hierarchical regression models was conducted to address the role of implicit learning 

on the inferential nature of vocabulary acquisition from context (rank-order vocabulary 

scores) while controlling for reading comprehension, fluency, vocabulary knowledge, 

decoding skill, and working memory. The regression models predicting word form 

acquisition will be addressed first.  

To determine the contribution of implicit learning (Artificial Grammar) on the 

memory aspect of incidental vocabulary acquisition for word form (tabulated 

vocabulary score) a two-step hierarchical regression analysis was conducted by 

regressing tabulated incidental vocabulary scores on the following independent 

variables: CALT (reading comp), DIBELS (fluency), Woodcock-Johnson III Word ID 

(Vocab) & Word Attack (Decoding), Sentence Span (Working Memory),  and implicit 

learning (Artificial Grammar).  The two-step regression model revealed the predictive 

power of the artificial grammar implicit learning measure in step two of the model after 

controlling for the variance of the reading-related variables (CALT, DIBELS, 

Woodcock-Johnson III Word ID and Word Attack, and Sentence Span) in the first step 

via forced entry.  Table 7 depicts the summary analysis. A significant regression model 

emerged at each step (Model 1: F(5,135)=3.47, p<.01, Adjusted R squared=.08; Model 

2: F(6,134)=3.68, p<.01, Adjusted R squared=.10). Only DIBELS was significant in the 

first model. Only DIBELS and Artificial Grammar were significant predictors in the 

second model.  
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Table 7 

 

Hierarchical Regression Analysis Predicting Incidental Learning of Vocabulary (Word 

Form) 

Model Variable B p 

1 CALT .18 .11 

 DIBELS .24 .05 

 Word ID .08 .56 

 Word Attack .09 .47 

 Sentence Span -.07 .44 

2 CALT .12 .30 

 DIBELS .27 .03 

 Word ID .05 .74 

 Word Attack .11 .35 

 Sentence Span -.07 .44 

 Artificial Grammar .17 .04 

Note. R
2
=.11 for Step 1.

 
∆R

2
=.03 for Step 2. 

 

These results indicate that reading fluency (DIBELS) explained significant 

variance in incidental vocabulary acquisition for word form at Step 1. These results also 

indicate that after controlling for various reading related measures implicit learning 

ability was a significant predictor of incidental vocabulary acquisition for word form at 

Step 2.  

To determine the contribution of implicit learning (Artificial Grammar) on the 

inferential nature of incidental vocabulary acquisition (rank-order vocabulary scores) a 

two-step hierarchical regression model was conducted by regressing rank-order 

incidental vocabulary scores on the following independent variables: CALT (reading 

comp), DIBELS (fluency), Woodcock-Johnson III Word ID (Vocab) & Word Attack 



   66 

 

(Decoding), Sentence Span (Working Memory),  and implicit learning (Artificial 

Grammar).  The two-step regression model revealed no predictive power of the artificial 

grammar implicit learning measure in Step 2 of the model after controlling for the 

variance of the reading-related variables (CALT, DIBELS, Woodcock-Johnson III 

Word ID and Word Attack, and Sentence Span) in the first step via forced entry.  

However, a significant regression model emerged at each step with only CALT scores 

being a significant predictor in any block (Model 1: F(5,135)=11.36, p<.01, Adjusted R 

squared=.27, Model 2 F(6,134)=9.47, p<.01, Adjusted R squared=.27).  The addition of 

Artificial Grammar did not explain any further variance to rank-order vocabulary scores 

when added to the model. The complete models are reported in Table 8. 
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Table 8 

 

Hierarchical Regression Analysis Predicting Incidental Learning of Vocabulary 

(Inference/ Word Meaning) 

Model Variable B p 

1 CALT .52 <.01 

 DIBELS .16 .13 

 Word ID .14 .26 

 Word Attack .06 .60 

 Sentence Span .02 .80 

2 CALT .51 <.01 

 DIBELS .17 .12 

 Word ID .13 .29 

 Word Attack .06 .57 

 Sentence Span .02 .80 

 Artificial Grammar .04 .60 

Note. R
2
=.30 for Step 1.

 
∆R

2
=.002 for Step 2. 

 

These results indicate that reading comprehension ability explained significant 

variance in incidental vocabulary acquisition for word meaning at Step 1 and at Step 2. 

These results also indicate that after controlling for various reading related measures 

implicit learning ability was not a significant predictor of incidental vocabulary 

acquisition for word meaning at Step 2.  

ANOVA. A 2 X 2 mixed design ANOVA was conducted to determine the effect of 

implicit learning ability on incidental learning in ―near‖ and ―far‖ context conditions. 
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The first, between-subjects factor was student implicit learning ability in the Artificial 

Grammar task. Students were grouped into three groups based on implicit learning 

ability: low, average, high. The low implicit learning ability group, students with the 

bottom 1/3 of Artificial Grammar scores, was tested against the high implicit ability 

group, the students with the top 1/3 of Artificial Grammar scores, using the middle 1/3 

as a buffer. The second, with-in subject factor was the near/far narrative test condition. 

The 2 X 2 mixed design ANOVA revealed a significant between-subjects effect for 

implicit learning ability F(1,112)=5.13, p =.03. These results indicate that incidental 

vocabulary acquisition for word form functions differentially based on implicit learning 

ability and context. Students with lower implicit learning ability based upon the 

Artificial Grammar task were less likely to acquire the word form of the pseudowords 

from context in both the ―near‖ and ―far‖ condition, but the difference was more 

pronounced in the ―far‖ condition than in the ―near‖ condition.  However, previous 

research by Cain, Oakhill, and Lemmon (2004) has also indicated that the ability to 

infer and learn new vocabulary from context was dependent on working memory. An 

additional 2 X 2 mixed design ANOVA was conducted to determine the effect of 

working memory ability on incidental learning in ―near‖ and ―far‖ context conditions.  

Students were grouped into three groups based on implicit learning ability: low, 

average, high. The low working memory group, students with the bottom 1/3 of 

Sentence Span Working Memory scores, was tested against the high working memory 

group, the students with the top 1/3 of Sentence Span Working Memory scores, using 

the middle 1/3 as a buffer. The second, with-in subject factor was the near/far narrative 

test condition. The 2 X 2 mixed design ANOVA did not reveal a significant between-
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subjects effect for working memory F(1,105)=1.84, p =.18.  This indicated that 

incidental vocabulary acquisition for word form does not function differentially based 

on working memory, but the significance level is of interest. Additional post-hoc 

analysis based on one-way ANOVAs for both the ―near‖ and ―far‖ conditions indicated 

that these marginally significant results are driven by the ―far‖ condition F(1,105)=2.73, 

p =.10 and not by the ―near‖ condition F(1,105)=1.49, p =.22.   

Supplementary Finding 

 During a preliminary analysis (n=18), a strong, positive correlation was 

calculated between Artificial Grammar and tabulated vocabulary scores (r=.660; 

p<.001). This strong correlation diminished in strength with additional data collection, 

but it was a curiosity.  Additional analysis was conducted on the sub-sample to 

determine the nature of the relation. It was determined that the relation was dependent 

on Free and Reduce Lunch status.  To determine whether this relation existed in the full 

data set additional correlations between Artificial Grammar scores and vocabulary 

scores for those students who have and do not have a Free and Reduce lunch status were 

calculated. As with the sub-sample, significant correlations between Artificial Grammar 

and both incidental vocabulary scores for word form (tabulated vocabulary scores) and 

incidental vocabulary scores for word meaning (rank-order vocabulary scores) existed 

for students with Free and Reduced Lunch status, but not for the students without Free 

and Reduced Lunch status. The correlations appear in Table 9.  
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Table 9 

 

Correlations between Vocabulary Scores and Artificial Grammar by Lunch Status 

 Rank-Order Vocabulary Tabulated Vocabulary 

Free/Reduced Lunch 

n=56 

  .30*      .49** 

No Free/Reduce Lunch 

n=85 

.02 .03 

Note. * p<.05. **p<.01 

 

Additionally, four sets of hierarchical regression models were conducted to 

address the role of implicit learning in incidental vocabulary acquisition while reading 

for both students who have and do not have a Free and Reduced Lunch status for the 

entire data set. To determine the contribution of implicit learning (Artificial Grammar) 

on the memory aspect of incidental vocabulary acquisition for word form (tabulated 

vocabulary score) for students with a Free and Reduced Lunch status a two-step 

hierarchical regression model was conducted by regressing rank-order incidental 

vocabulary scores on the following independent variables: CALT (reading comp), 

DIBELS (fluency), Woodcock-Johnson III Word ID (Vocab) & Word Attack 

(Decoding), Sentence Span (Working Memory),  and implicit learning (Artificial 

Grammar).  The two-step regression model revealed the predictive power of the 

artificial grammar implicit learning measure in Step 2 of the model after controlling for 

the variance of the reading-related variables (CALT, DIBELS, Woodcock-Johnson III 

Word ID and Word Attack, and Sentence Span) in the first step via forced entry.  

Significant regression model emerged at each step (Model 1: F(5,50)=2.49, p=.04, 

Adjusted R squared=.12, Model 2 F(6,49)=4.74, p<.01, Adjusted R squared=.29).  In 

the first model no predictor was significant.  The addition of Artificial Grammar did 
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explain additional variance to tabulated vocabulary scores when added to the model. 

The complete models are reported in Table 10. 

 

Table 10 

 

Hierarchical Regression Analysis Predicting Incidental Learning of Vocabulary (Word 

Form) for Students with a Free or Reduced Lunch Status 

Model Variable B p 

1 CALT .22 .21 

 DIBELS .35 .07 

 Word ID .14 .49 

 Word Attack .16 .38 

 Sentence Span -.08 .56 

2 CALT .04 .82 

 DIBELS .37 .03 

 Word ID -.03 .89 

 Word Attack -.20 .24 

 Sentence Span -.03 .80 

 Artificial Grammar .45 <.01 

Note. R
2
=.20 for Step 1.

 
∆R

2
=.17 for Step 2. 

 

These results indicate that reading fluency (DIBELS) was approaching 

significant in explaining variance in incidental vocabulary acquisition for word form at 

Step 1. The smaller sub-sample of students with a Free or Reduced lunch status may 

explain the diminished predictive power of this variable in this model compared to the 

model with the full data set (see Table 7). These results also indicate that after 

controlling for various reading related measures implicit learning ability as measured by 

the Artificial Grammar Learning task was a significant predictor of incidental 

vocabulary acquisition for word form at Step 2. 
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To determine the contribution of implicit learning (Artificial Grammar) on the 

inferential nature of incidental vocabulary acquisition (rank-order vocabulary scores) 

for students with a Free and Reduced Lunch status a two-step hierarchical regression 

model was conducted by regressing rank-order incidental vocabulary scores on the 

following independent variables: CALT (reading comp), DIBELS (fluency), 

Woodcock-Johnson III Word ID (Vocab) & Word Attack (Decoding), Sentence Span 

(Working Memory),  and implicit learning (Artificial Grammar).  The two-step 

regression model revealed no predictive power of the artificial grammar implicit 

learning measure in step two of the model after controlling for the variance of the 

reading-related variables (CALT, DIBELS, Woodcock-Johnson III Word ID and Word 

Attack, and Sentence Span) in the first step via forced entry.  A significant regression 

model emerged at each step with only CALT scores being a significant predictor in any 

block (Model 1: F(5,50)=3.40, p=.01, Adjusted R squared=.18, Model 2 F(6,49)=3.12, 

p=.01, Adjusted R squared=.19).  The addition of Artificial Grammar did not explain 

any further variance to rank-order vocabulary scores when added to the model. The 

complete models are reported in Table 11. 
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Table 11 

 

Hierarchical Regression Analysis Predicting Incidental Learning of Vocabulary 

(Inference/ Word Meaning) for Students with a Free or Reduced Lunch Status 

Model Variable B P 

1 CALT .43 <.01 

 DIBELS .19 .29 

 Word ID .29 .15 

 Word Attack -.01 .97 

 Sentence Span -.12 .39 

2 CALT .36 .04 

 DIBELS .20 .27 

 Word ID .23 .26 

 Word Attack .01 .97 

 Sentence Span -.10 .46 

 Artificial Grammar .16 .23 

Note. R
2
=.25 for Step 1.

 
∆R

2
=.02 for Step 2. 

 

These results indicate that reading comprehension ability explained significant 

variance in incidental vocabulary acquisition for word meaning at Step 1 and at Step 2 

for students with a Free or Reduced Lunch status. These results also indicate that after 

controlling for various reading related measures implicit learning ability as measured by 

the Artificial Grammar Learning task was not a significant predictor of incidental 

vocabulary acquisition for word meaning at Step 2.  
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 To determine the contribution of implicit learning (Artificial Grammar) on the 

memory aspect of incidental vocabulary acquisition for word form (tabulated 

vocabulary score) for students without a Free and Reduced Lunch status a two-step 

hierarchical regression model was conducted by regressing rank-order incidental 

vocabulary scores on the following independent variables: CALT (reading comp), 

DIBELS (fluency), Woodcock-Johnson III Word ID (Vocab) & Word Attack 

(Decoding), Sentence Span (Working Memory),  and implicit learning (Artificial 

Grammar).  The two-step regression model revealed no predictive power of the artificial 

grammar implicit learning measure in Step 2 of the model after controlling for the 

variance of the reading-related variables (CALT, DIBELS, Woodcock-Johnson III 

Word ID and Word Attack, and Sentence Span) in the first step via forced entry.  No 

significant regression model emerged at either step (Model 1: F(5,80)=1.30, p=.27, 

Adjusted R squared=.02, Model 2 F(6,79)=1.80, p=.39, Adjusted R squared=.01).  No 

predictor was significant in either model.  The addition of Artificial Grammar did 

explain additional variance to tabulated vocabulary scores when added to the model. 

The complete models are reported in Table 12. 
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Table 12 

 

Hierarchical Regression Analysis Predicting Incidental Learning of Vocabulary (Word 

Form) for Students without a Free or Reduced Lunch Status 

Model Variable B p 

1 CALT .18 .26 

 DIBELS .15 .34 

 Word ID .11 .58 

 Word Attack -.35 .85 

 Sentence Span -.54 .64 

2 CALT .17 .26 

 DIBELS .15 .34 

 Word ID .11 .60 

 Word Attack -.32 .86 

 Sentence Span -.55 .64 

 Artificial Grammar .01 .90 

Note. R
2
=.08 for Step 1.

 
∆R

2
=.00 for Step 2. 

 

These results indicate that no selected variable predicted word form acquisition 

at either Step 1 or at Step 2 for students without a Free or Reduced Lunch status.  

To determine the contribution of implicit learning (Artificial Grammar) on the 

inferential nature of incidental vocabulary acquisition (rank-order vocabulary scores) 

for students without a Free and Reduced Lunch status a two-step hierarchical regression 

model was conducted by regressing rank-order incidental vocabulary scores on the 

following independent variables: CALT (reading comp), DIBELS (fluency), 

Woodcock-Johnson III Word ID (Vocab) & Word Attack (Decoding), Sentence Span 

(Working Memory),  and implicit learning (Artificial Grammar).  The two-step 

regression model revealed no predictive power of the artificial grammar implicit 
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learning measure in Step 2 of the model after controlling for the variance of the reading-

related variables (CALT, DIBELS, Woodcock-Johnson III Word ID and Word Attack, 

and Sentence Span) in the first step via forced entry.  A significant regression model 

emerged at each step with only CALT scores being a significant predictor in either 

block (Model 1: F(5,80)=6.80, p<.01, Adjusted R squared=.26, Model 2 F(6,79)=5.60, 

p<.01, Adjusted R squared=.25).  The addition of Artificial Grammar did not explain 

any further variance to rank-order vocabulary scores when added to the model. The 

complete models are reported in Table 13. 
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Table 13 

 

Hierarchical Regression Analysis Predicting Incidental Learning of Vocabulary 

(Inference/ Word Meaning) for Students without a Free or Reduced Lunch Status 

Model Variable B P 

1 CALT .54 <.01 

 DIBELS .14 .31 

 Word ID .05 .79 

 Word Attack .13 .40 

 Sentence Span .08 .46 

2 CALT .55 <.01 

 DIBELS .14 .32 

 Word ID .05 .78 

 Word Attack .13 .42 

 Sentence Span .08 .46 

 Artificial Grammar -.01 .94 

Note. R
2
=.30 for Step 1.

 
∆R

2
=.00 for Step 2. 

 

These results indicate that reading comprehension ability explained significant 

variance in incidental vocabulary acquisition for word meaning at Step 1 and at Step 2 

for students without a Free or Reduced Lunch status. These results also indicate that 

after controlling for various reading related measures implicit learning ability as 

measured by the Artificial Grammar Learning task was not a significant predictor of 

incidental vocabulary acquisition for word meaning at Step 2.  
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Discussion 

 

There were three main purposes of this study. The primary purpose of this study 

was to determine which factors of a student contribute to his or her ability to 

incidentally learn new vocabulary words from context.  The secondary purpose of the 

study was to determine the domain-specificity of implicit learning by comparing a 

student‘s performances on the three different implicit learning tasks. The tertiary 

purpose of this study was to determine whether individual differences in implicit 

learning ability account for differences in the ability to incidentally learn new 

vocabulary from context. Each purpose will be discussed in order.  

  With regard to the primary purpose of the study, results from the current study 

indicate that implicit learning ability contributes to incidental vocabulary acquisition for 

a word‘s form (the physical written representation) only and does not contribute to the 

inferential process of learning word‘s meaning. In this study an incidental vocabulary 

learning measure was used to measure students‘ ability to infer the meaning of several 

pseudowords from context and to remember the word form of these pseudowords. In 

addition, an artificial grammar implicit learning task was used to measure students‘ 

implicit learning ability on a reading task. Implicit learning ability did not account for 

unique variation in incidental vocabulary acquisition for the meaning of pseudowords in 

context.  However, implicit learning ability did account for unique variation of 

incidental vocabulary acquisition for the word form of the pseudowords in context.  

These results indicate that implicit learning ability (i.e., learning of an artificial 

grammar) may be important to the acquisition of word form. These results and 
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conclusions also corroborate the recent findings by Leung and Williams (2011) in 

which word form was learned independently of word meaning. However, these results 

differ from the results that Leung and Williams obtained in that the pseudowords in the 

current study had a specific semantic meaning and were read in context.  The 

pseudowords presented in Leung and Williams study were presented aurally and did not 

have a semantic meaning. The pseudowords used in the current study did have a 

specific meaning which helps establish the process of word form acquisition and word 

meaning acquisition from the same text.   The current results also support Ellis‘ 

framework (1994a) that there are implicit and explicit learning processes in incidental 

vocabulary acquisition. Specifically, readers appear to implicitly learn a pseudoword‘s 

word form, but explicitly need to infer the pseudoword‘s meaning. However, it is not 

clear how explicit the inferential process is.  There is much empirical evidence that 

readers do indeed generate inference while reading and that this process is necessary for 

successful reading comprehension (Cain & Oakhill, 2007; Graesser, Millis, & Zwann, 

1997; Graesser, Singer, & Trabasso, 1994; van den Broek, 1990). However, there are 

two opposing views as to the explicitness of inference generation. One view proposes 

that inference generation while reading is passive and implicit in nature (McKoon & 

Ratcliff, 1992) whereas the opposing view proposes that inference generation is 

strategic and explicit in nature (Graesser et al., 1994).  A third view proposes that 

successful comprehension requires the integration of both passive and strategic 

inference generation (van den Broek, Rapp, & Kendeou, 2005).  However, these views 

of inference generation while reading have focused on inference generation as needed 

for comprehension and have not focused on inference generation as needed for 
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vocabulary acquisition.  Additionally, the current study did not examine the role of 

inference generation specifically for the purpose of understanding the processes in 

comprehension. Although the dependent measure did require a student to generate an 

appropriate inference as to the meaning of the pseudoword used in the narrative text, 

that generated inference was not necessary to correctly answer the literal 

comprehension question that followed the story. Conducting an experiment in which the 

student must use the pseudoword to correctly answer an inferential comprehension 

question could potentially indicate to what extent vocabulary acquisition can be explicit.  

 With regard to the secondary purpose of this study, results from the current 

study support the idea that implicit learning is domain-specific. In this study three 

distinct, yet commonly used implicit learning measures (artificial grammar, statistical 

learning of word boundaries in a speech stream, and a probabilistic learning task- the 

Mr. Potato Head ice cream prediction task) were used to measure students‘ implicit 

learning ability or abilities.   The results from the three implicit learning measures in 

this study were not correlated with each other.  However, there was evidence that 

implicit learning did occur in all three tasks. The mean scores of all three measures were 

significantly greater than chance. These results also provide evidence to the modularity 

of implicit learning, and they corroborate the interpretation by Bly, Carrión, and Rasch 

(2009).  Bly et al. (2009) proposed that implicit learning ability is domain-general 

because implicit learning occurs in many domains, but is also domain-specific because 

implicit leaning ability varies by domain. Although the current study did not use the 

same implicit learning tasks that Bly et al. (2009) used, the results are similar in that 

implicit learning occurred in all tested domains but were uncorrelated across those 
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domains. The current results could be interpreted this in this manner because implicit 

learning did occur in different domains.  In this case implicit learning occurred in a 

listening domain, a reading domain, and a visual domain.  However, only the artificial 

grammar task was weakly and positively correlated with the reading and vocabulary 

tasks of the study.  The other implicit learning tasks were not correlated with the 

reading and vocabulary tasks of the study.  This indicates that implicit learning ability is 

domain-specific in that the implicit learning that does occur in one domain does not 

facilitate learning across domains.  

With regard to the tertiary purpose of the study, the results indicate that 

individual differences in implicit learning ability account for differences in the ability to 

incidentally learn the word forms of pseudowords from context.  In this study, students 

were divided into groups (low, medium, high) based on their implicit learning scores on 

the artificial grammar task. Students who had a low implicit learning ability learned 

fewer words from context in both the ―near‖ and ―far‖ context conditions than students 

with high implicit learning ability learned.  These results were for the learning of the 

word forms of the pseudowords only and did not apply to the learning of the meanings 

of the pseudowords. 

The differential influence of implicit learning ability on incidental vocabulary 

acquisition also led to supplementary findings that indicate that students who receive a 

free or reduced lunch had incidental vocabulary scores that were moderately and 

positively correlated with their implicit learning ability whereas students who do not 

receive free or reduced lunch did not have incidental vocabulary scores that were 

correlated with their implicit learning ability. Students who receive a free or reduce 
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priced lunch have incidental vocabulary scores (both vocabulary scores for the 

meanings of the pseudowords and for the word form of the pseudowords) that were 

moderately and positively correlated with their implicit learning ability. Specifically, 

implicit learning ability accounted for 17% of the variance of incidental vocabulary 

acquisition for word form for those students who received a free or reduced lunch (but 

only 3% of the variance for all students and 0% for students who did not receive free or 

reduced lunch). These results have a couple possible, but related interpretations. The 

first interpretation is that students who receive a free or reduced lunch, which is 

generally used as a measure of socio-economic status (SES) of students, may have 

limited exposure to text. As a result of limited exposure to text, these low SES students 

may have limited opportunities to infer word meanings from text. Mere exposure to text 

provides ample opportunities for incidental vocabulary acquisition in young readers. In 

fact, written context may be better than oral conversation for incidental vocabulary 

acquisition (Nagy & Anderson, 1984). Multiple encounters with a word in text facilitate 

vocabulary growth, expand the breadth and depth of a reader‘s word knowledge, and 

increase the likelihood that the word will be retained (Nagy & Scott, 2000). Research by 

Duke (2000) has demonstrated that students with a low SES status do not have as much 

exposure to text as do students of high SES status.  Specifically, her research found that 

there are extreme differences in amounts of text, types of texts, and exposure to text 

between first grade students in high SES school districts and low SES school districts. 

This interpretation of these results is purely conjecture because the actual SES statuses 

of the students in the current study are not known.  The SES status of the students was 

inferred by their free or reduced lunch status. Free or reduce lunch status is often a poor 
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indication of the economic resources available to a student (Harwell & LeBeau, 2010).  

The second interpretation, and related to the first interpretation, is that students may rely 

on their implicit learning systems until explicit learning systems ―come online‖. This 

bottom-up view of implicit learning to explicit learning does have some support in 

computational models of human learning (Sun, Zhang, Slusarz, & Mathews, 2007). 

Students may rely on some implicit learning mechanism to acquire word form and word 

meaning from text until they are able to explicitly learn new words from text.  Students 

who have limited exposure to text, such as students who have a low SES status, may 

have to rely on their implicit learning systems for a longer period of time than do 

students of a high SES status. This bottom-up model of implicit learning and incidental 

vocabulary acquisition was not specifically tested in this study. This interpretation of 

implicit learning as related to reading ability echoes what Biemiller (1994) labeled as a 

―developmentally limited variable‖.  He defined such variables as ―variables which 

have significance for the acquisition of reading skills during a few years of development 

but which cease to be important to reading as a the learner becomes highly skilled 

(Biemiller, 1994, p.9). This concept fits well with explaining the importance of 

understanding implicit learning ability as it relates to incidental vocabulary acquisition 

from text.  Even though implicit learning only accounted for 3% of the variance in word 

form acquisition for all student, implicit learning account for 17% of the variance for 

students with a Free or Reduce Lunch status and probably have had less exposure to 

text than those students without such status.  
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Chapter Five 

 

General Discussion 

 

Incidental vocabulary acquisition is a process that is examined by measuring 

product.  This study contributes to the broad filed of vocabulary acquisition by 

examining the role of implicit learning in the process and product of new vocabulary 

knowledge. This study also contributes to the broad field of education by examining the 

individual factors that contribute to process of acquiring new vocabulary from narrative 

texts. Specifically, this study examined the roles of many factors of students such as 

comprehension ability, decoding ability, working memory span, word reading ability, 

fluency, and implicit learning ability in incidentally learning new vocabulary from 

context.  This study controlled for the known text and word factors that can contribute 

to incidental vocabulary acquisition such as frequency of word in the text and in texts in 

generally, centrality to the text, and lingual cues such as cognates. However, only 

narrative texts were used in this study. It is unknown what role implicit learning would 

play in the incidental acquisition of vocabulary from expository texts.  However, as 

previously mentioned, most expository texts are directive in nature in regard to 

vocabulary (Beck, McKeown, & McCaslin, 1983) and may not represent true incidental 

vocabulary acquisition.  In expository texts target vocabulary words are often explicitly 

defined or highlighted to ensure student comprehension of the text and to increase 

likelihood of acquisition of the target words.  Results from this study indicate that it 

may be important for teachers to consider several factors such a student‘s 
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comprehension ability and implicit learning ability with regard to his or her ability to 

incidentally learn new vocabulary from context.   

 The current study also examined specific factors of individuals that contribute to 

the ability to acquire new vocabulary while reading. These results corroborate previous 

findings that the ability to generate inferences (Cain, Oakhill, & Elbro, 2004; Cain, 

Oakhilm & Lemmon, 2004; Rieder, 2003), reading comprehension ability, and word 

reading abilities (Ricketts, Bishop, Pimperton, & Nation, 2011) are related and 

contribute to the ability to learn new vocabulary while reading. However, the current 

study did not find working memory ability to be positively correlated or to be an 

underlying factor in incidental vocabulary acquisition as identified by Cain, Oakhill, 

and Lemmon (2004).  The current results, however, were similar in that Cain et al. 

(2004) did not find working memory to be a significant factor in explaining variance for 

the ―near‖ vocabulary condition in their study but did find working memory to be a 

significant factor in the ―far‖ condition. In the current study significant results were not 

found in either the ―near‖ or ―far‖ condition, but the results in the ―far‖ condition were 

trending toward significance. The difference in the findings between the two studies 

could be related to the task requirements for the children involved. In the Cain, et al. 

(2004) study, children were asked to explicitly generate an inference as to the meaning 

of the novel word. Such a task requires a great ability to integrate information across 

texts, to keep the information in working memory, and to verbalize the inference. 

Additionally, students in the Cain, et al. (2004) were instructed that they would have a 

couple opportunities to define the word to the experimenter- during the first encounter 

and at the end of the story. It is possible that such instructions could influence how the 
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novel word was processed or maintained in working memory while reading.  In the 

current study, the students were not asked to explicitly generate an inference as the 

meaning of novel word while reading. Undoubtedly, in order to understand the novel 

word in context the students would need to integrate information across text. However, 

the students did not need to explicitly keep the word and its inferred meaning in 

working memory in order to report it to an experimenter. Thus, how the students are 

instructed to read the text could partially explain how working memory is related or is 

not related to the ability to incidentally acquire new vocabulary from text. 

 This study also contributes to the broad field of education by examining the 

individual factors that contribute to process of acquiring new vocabulary from text. By 

experimentally controlling for the various factors that contribute to new vocabulary 

knowledge it has been determined that there are two aspects of vocabulary learning.  

There is learning of word form and the learning of word meaning.  Furthermore, the 

process of learning word form and the process of learning word meaning draw upon 

different learner attributes. For education researchers this knowledge aids in the 

development of theories of vocabulary acquisition that incorporate both word meaning 

and word form.  For educators this knowledge will aid in the development of 

interventions for students who appear to have low vocabulary knowledge or low 

vocabulary learning ability. Specifically, this distinction may lead to distinguishing 

between those students who struggle with generating inferences about a word‘s 

meaning from context and those students who struggle with associating a written word‘s 

form with its meaning. 
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Limitation and Future Directions 

 

 This study examined the relation between implicit learning and incidental 

learning of vocabulary.  The connection between these two concepts develops from the 

idea of unintentional learning.  This study did not address whether readers were aware 

or conscious of the learning that was taking place. Nonetheless, the aspects of 

awareness and consciousness are important to discuss as a limitation of the study. Only 

after one task, the probabilistic learning task (i.e., the Mr. Potato Head ice cream 

prediction task) were participants of this study asked if they were aware of the implicit 

patterns.  The results of this study indicate that being aware of part of the prediction 

pattern (no participants were aware of all patterns) did not contribute to increased 

performance.  Unfortunately, this task was unrelated to the vocabulary measure so it is 

impossible to determine if such awareness can facilitate awareness and learning in other 

tasks.  One method that could help researchers understand to what extent readers are 

aware of unfamiliar vocabulary in context is eye-tracking.  Eye-tracking methods can 

provide several quantitative measures of awareness at the word level.  One such 

measure is how much time is spent reading a word and another measures is how many 

time a word is re-read. Combined with a posttest these eye-tracking measures could 

describe the processes of incidental vocabulary acquisition while they occur during 

reading. 

The current study neither focused on the explicit processes of vocabulary 

acquisition form text nor, as previously mentions, on the role of inference generation 

specifically for the purpose of understanding the processes in comprehension. The 

vocabulary task used in this study did require a student to generate an appropriate 
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inference as to the meaning of the pseudoword used in the narrative text, but that 

inference was not necessary to answer the literal comprehension question that at the end 

of the story. An experiment in which the student must use the pseudoword to correctly 

answer an inferential comprehension question could potentially indicate to what extent 

vocabulary acquisition can be explicit.  

The results from the current study provide motivation for future studies on 

vocabulary acquisition for both word meaning and word form.  These potential studies 

include examining the role of a student‘s Free and Reduced lunch status, examining 

implicit learning as a ―developmentally limited variable‖ in the development of reading 

ability, and testing variation in word form recognition. Each of these studies would be 

theoretically interesting for various reasons and will be discussed in turn. 

First, the result of the current study revealed an interesting connection between 

incidental vocabulary acquisition while reading and implicit learning. The results of the 

current study indicate that implicit learning ability is significantly and positively 

correlated with the ability to incidentally learn new words forms and word meanings 

from context for students with a Free or Reduced Lunch status only.  As previously 

mentioned, Free and Reduced Lunch status is often used a proxy measure for SES and 

Duke (2000) has demonstrated that students with a low SES status typically do not have 

as much exposure to text as do students with a high SES status.  However, Free or 

Reduce Lunch status is often a poor indication of the economic resources that are 

available to a student (Harwell & LeBeau, 2010) and in this study may not be a good 

indicator of exposure to reading materials. A future study could examine these 

particular variables more carefully through the use of surveys, interviews, and 
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observational data.  The use of these measures could more precisely determine the 

amount of exposure to text at home and at school, the ages at which exposure to text 

begins and continues, the type of text the student is exposed to, and conditions in which 

a student interacts with text. In addition to determining whether or not implicit learning 

influences incidental vocabulary acquisition based on text exposure, the results of this 

study could help to determine the extent to which implicit learning in a reading domain 

is based on text exposure. In other words, such a study could help determine whether an 

implicit learning measure of reading (i.e., Artificial Grammar Learning of letter strings) 

is a mediating variable.  It may be that repeated exposure to text in a language facilitates 

recognition of letter patterns.  In turn, this ability to learn or recognize letter patterns 

facilitates word form acquisition form text. Additionally, there may be some critical 

period in reading development in which these factors are important.  This idea leads to a 

second potential study. 

Second, the results of the current study indicate that implicit learning may be a 

―developmentally limited variable…variables which have significance for the 

acquisition of reading skills during a few years of development but which cease to be 

important to reading as a the learner becomes highly skilled‖ (Biemiller, 1994, p.9). 

Again, the results of the current study indicate that implicit learning ability is 

significantly and positively correlated with the ability to incidentally learn new words 

forms and word meanings from context for students with a Free or Reduced Lunch 

status only which could be interpreted as an indicator of exposure to text. It may be in 

the initial stages of reading that with sufficient exposure to text implicit learning from 

text is important for reading development and for incidental vocabulary acquisition 
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while reading for both word form and word meaning. Additionally, with further 

exposure to text implicit learning ceases to be important for the ability to incidentally 

learn word form and word meaning from text. The data from the proposed study 

described above could also be used to determine the ―limits‖ or the critical period of 

implicit learning ability as a ―developmentally limited variable‖.   

Third, the current study examined incidental vocabulary acquisition of word 

form and word meaning.  In order to examine both processes without increasing the 

exposure to the pseudowords used in context, only one dependent measure (i.e., the 

unannounced, multiple-choice vocabulary test) was used. In this measure students were 

presented with a pseudoword and were instructed to select the correct meaning.  This 

version of testing vocabulary acquisition was selected to provide for variation in word 

meaning. Consequently, the measure did not provide for variation in the word forms.  

Other researchers have taken this alternative approach to measuring word form 

acquisition by presenting students with one definition and instructing the students to 

select the correct word form (e.g., Ricketts, et al., 2011). Given that the results of the 

current study indicate a strong influence of implicit learning on word form acquisition 

from text- especially for students with a Free or Reduce Lunch status- it would be of 

interest to test word form acquisition with this type of dependent measure that uses 

alternate word forms that have similar orthographic or similar phonological features.  

For example, to test for the target pseudoword ―tidler‖ students would be given the 

inferred definition from the experimental text ―a ladder used for trees‖ and instructed to 

select from the following choices ―tidlur‖, ―tiddler‖, ―fidler‖ or ―tibler‖. Such a study 
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would be conducted in the same way as the current study but use this alternate test 

format.  

Conclusion 

A large vocabulary is important to a student‘s success in school and to his or her 

future in the work force.  Explicit vocabulary instruction from an educator can help 

grow a student‘s vocabulary. However, with increasing demands on already limited 

instructional time, it is difficult for educators to explicitly teach just new and critical 

vocabulary to students.  In fact, students often need to and do incidentally learn new 

vocabulary from context through inference generation (Gipe & Arnold, 1979; 

Sternberg, 1987).  With increasing demands on instructional time, there may be a 

greater need for students to incidentally acquire new vocabulary without explicit 

instruction from educators.  Knowledge of a student‘s implicit learning ability could 

potentially help an educator facilitate the processes of incidental vocabulary acquisition. 
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Appendix A 

Practice Story 

Jimmy and his mom were going to visit his aunt and uncle. It was a long drive, so she 

made him an orange drink to have in the car. She poured it into Jimmy's special cup, the 

one with a twesk. Jimmy was pleased that he could drink his juice without spilling it -- 

what a clever mom he had! Fortunately she found the twesk.  

Question: Did Jimmy have grape juice? NO 

Story 1 Near 

 

Sally and Jane were playing in the woods when they saw a little play house up in a tree. 

Nearby, hidden behind some branches, Sally noticed a tidler. 

The tree was quite high and looked very difficult to climb. Sally had made a lucky find 

and now the girls would be able to climb up to the play house, one step at a time. The 

girls were very excited about finding the tree house. They both had to share bedrooms 

with their older sisters, who were quite bossy. They wanted to have somewhere to play 

where they would not be told what to do all the time. Sally and Jane promised not to tell 

anyone about their secret hideaway or about the tidler.  

Question: Did the girls find a secret beach? NO
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Story 1 Far 

 

Sally and Jane were playing in the woods when they saw a little play house up in a tree. 

Nearby, hidden behind some branches, Sally noticed a tidler. The girls were very 

excited about finding the tree house. They both had to share bedrooms with their older 

sisters, who were quite bossy. They wanted to have somewhere to play where they 

would not be told what to do all the time. The tree was quite high and looked very 

difficult to climb. Sally had made a lucky find and now the girls would be able to climb 

up to the play house, one step at a time. Sally and Jane promised not to tell anyone 

about their secret hideaway or about the tidler.  

 Question: Did the girls find a secret beach? NO 

Story 2 Near 

Sue had painted a picture of the Iron Man. She was showing it to her mom when she 

noticed a luss.  Sue mixed up some more paint and filled it in.  Now the picture was 

perfect. Mr. Brown her teacher had asked everyone to bring in an item from home for 

their regular Show and Tell session. They were reading the book of the Iron Man in 

school so Sue wanted to show her picture to the class. She hoped that Mr. Brown would 

let her put the picture on the classroom wall.  It was perfect without the luss. 

Question: Did Sue paint a picture of Iron Man? YES
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Story 2 Far 

Sue had painted a picture of the Iron Man. She was showing it to her mom when she 

noticed a luss.  Mr. Brown her teacher had asked everyone to bring in an item from 

home for their regular Show and Tell session. They were reading the book of the Iron 

Man in school so Sue wanted to show her picture to the class. Sue mixed up some more 

paint and filled it in. Now the picture was perfect. She hoped that Mr. Brown would let 

her put the picture on the classroom wall. It was perfect without the luss. 

Question: Did Sue paint a picture of Iron Man? YES 

Story 3 Near 

Mrs. Jones had been searching through the cupboard under the stairs for about three 

hours when she came across the jonker. Now her letters would not be chewed up by 

Frankie the puppy. Mrs. Jones would be able to stay in bed without rushing down to 

rescue the letters. She would still be able to see if she had any mail, but Frankie would 

not be able to get at them. Mrs. Jones had been looking forward to little Frankie the 

puppy arriving but she had no idea he would be so much trouble. Yesterday he knocked 

over a plant and spilled mud all over the carpet and chased the neighbor‘s cat. Mrs. 

Jones would have to train Frankie to be better behaved. The jonker was the perfect 

solution. 

Question:  Did Mrs. Jones have a new puppy? YES 
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Story 3 Far 

Mrs. Jones had been searching through the cupboard under the stairs for about three 

hours when she came across the jonker. Mrs. Jones had been looking forward to little 

Frankie the puppy arriving but she had no idea he would be so much trouble. Yesterday 

he knocked over a plant and spilled mud all over the carpet and chased the neighbor‘s 

cat. Now her letters would not be chewed up by Frankie the puppy. Mrs. Jones would 

be able to stay in bed without rushing down to rescue the letters. She would still be able 

to see if she had any mail, but Frankie would not be able to get at them. Mrs. Jones 

would have to train Frankie to be better behaved. The jonker was the perfect solution. 

Question:  Did Mrs. Jones have a new puppy? YES 

 

Story 4 Near 

Debbie was starting a new school. She felt very shy. Her new teacher, Mrs. Tigg, gave 

everyone in the class a kib. Debbie stopped feeling shy because she could see what each 

child's name was and everyone could read her name. Mrs. Tigg asked two girls to show 

Debbie around the school. The school was much bigger than her last one. When the 

girls got back to class everyone was taking a spelling test. Then all the children went 

out to play.  Debbie enjoyed her first day at her new school and made lots of friends. 

The kib helped Debbie. 

Question: Did Debbie hate her first day at the new school? NO
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Story 4 Far 

Debbie was starting a new school. She felt very shy. Her new teacher, Mrs.Tigg, gave 

everyone in the class a kib. Mrs. Tigg asked two girls to show Debbie around the 

school. The school was much bigger than her last one. When the girls got back to class 

everyone was taking a spelling test. Then all the children went out to play. Debbie 

stopped feeling shy because she could see what each child's name was and everyone 

could read her name. Debbie enjoyed her first day at her new school and made lots of 

friends. The kib helped Debbie. 

Question: Did Debbie hate her first day at the new school? NO 

 

Story 5 Near 

Bill was always very careful when riding his bike, but the other day he fell off. The 

problem was a kell. Bill phoned the council to complain. A workman came to smooth 

the road and soon it was safe to ride along again. Bill only got a small cut on his knee 

which did not hurt too much: no bones were broken. It was lucky that Bill had been 

wearing his bike helmet. Otherwise he could have bumped his head when he fell off.  

Bill told all his friends about his accident with the kell. 

Question: Was Bill driving a car? NO 
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Story 5 Far 

Bill was always very careful when riding his bike, but the other day he fell off. The 

problem was a kell. Bill only got a small cut on his knee which did not hurt too much: 

no bones were broken. It was lucky that Bill had been wearing his bike helmet.  

Otherwise he could have bumped his head when he fell off.  Bill phoned the council to 

complain. A workman came to smooth the road and soon it was safe to ride along again. 

Bill told all his friends about his accident with the kell. 

Question: Was Bill driving a car? NO 

Story 6 Near 

Sarah and her mom were on their way home after a weekend with grandma. The wind 

was very strong and it was snowing hard when the car broke down. After phoning for 

help, mom gave Sarah a prabel.  Sarah wrapped herself up and soon she was warm and 

snug. But she looked funny because it covered her knees! Mom said she would grow 

into it in a few months. Sarah felt a bit itchy but warm nonetheless. Mom said that help 

would arrive soon. While they were waiting mom suggested that they played a game. 

They couldn‘t play ‗I-spy‘ because it was so snowy - everything outside was white. 

Fortunately, mom had some CDs for them to listen to. Once help arrived the car was 

quickly repaired and soon Sarah and her mom were tucked up warm in bed. Sarah took 

the prabel to bed with her. 

Question: Was it snowing in the story? YES 
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Story 6 Far 

 

Sarah and her mom were on their way home after a weekend with grandma. The wind 

was very strong and it was snowing hard when the car broke down. After phoning for 

help, mom gave Sarah a prabel. Mom said that help would arrive soon. While they 

were waiting mom suggested that they played a game. They couldn‘t play ‗I-spy‘ 

because it was so snowy - everything outside was white. Fortunately, mom had some 

CDs for them to listen to. Sarah wrapped herself up and soon she was warm and snug. 

But she looked funny because it covered her knees! Mom said she would grow into it 

in a few months. Sarah felt a bit itchy but warm nonetheless. Once help arrived the car 

was quickly repaired and soon Sarah and her mom were tucked up warm in bed.  Sarah 

took the prabel to bed with her. 

Question: Was it snowing in the story? YES 

Story 7 Near 

Lisa had a music exam today. But when she got there, her teacher saw that she was 

wearing a feeg.  Lisa told her teacher that she had cut herself last night when she was 

chopping carrots. Now it hurt when she played. Lisa had practiced for this exam for 

many weeks. She played for 30 minutes every night. She knew the tunes by heart, but 

she did not think that she would play well enough to pass the exam this time.  Lisa 

wanted to pass all her music exams and play in an orchestra when she was older.   

Question: Did Lisa have a music exam today? YES
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Story 7 Far 

Lisa had a music exam today. But when she got there, her teacher saw that she was 

wearing a feeg. Lisa had practiced for this exam for many weeks. She played for 30 

minutes every night. She knew the tunes  by heart, but she did not think that she would 

play well enough to pass the exam this time. Lisa told her teacher that she had cut 

herself last night when she was chopping carrots. Now it hurt when she played. Lisa 

wanted to pass all her music exams and play in an orchestra when she was older. 

Question: Did Lisa have a music exam today? YES 

Story 8 Near 

It was getting late but Mike had just found a breb. Mike couldn‘t go to bed until he had 

made his homework perfect. Mom suggested that he use his new dictionary; that would 

have the word in it and he could find out how to spell it correctly. Geography was 

Mike‘s favorite subject, because he liked learning about different countries. This week‘s 

geography homework was about France. His teacher Mrs. Herby was very strict and if 

Mike didn‘t hand his work in tomorrow Mike might be given detention. Mike loved 

geography so much he wanted to travel the world when he was older. Mike fixed the 

breb and went to bed. 

Question: Is math Mike’s favorite subject? NO
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Story 8 Far 

It was getting late but Mike had just found a breb. Geography was Mike‘s favorite 

subject, because he liked learning about different countries. This week‘s geography 

homework was about France. His teacher Mrs. Herby was very strict and if Mike didn‘t 

hand his work in tomorrow Mike might be given detention. Mike couldn‘t go to bed 

until he had made his homework perfect. Mom suggested that he use his new 

dictionary; that would have the word in it and he could find out how to spell it correctly. 

Mike loved Geography so much she wanted to travel the world when she was older.  

Mike fixed the breb and went to bed. 

Question: Is math Mike’s favorite subject? NO 

Story 9 Near 

It was going to be a very cold winter this year. Simon was worried about the family of 

squirrels who were living in his garden. It would be too cold for them soon. Simon‘s 

dad found the old stip. The squirrels would now have a warm and waterproof place to 

hibernate. The garbage men now collected the garbage from special green wheelie bins 

so they would not mind. If Simon bought some soap he would be able to clean away 

the smell of the garbage. Simon had just read a book about squirrels at school and 

knew that they had to hibernate during the winter months. Simon wished that he could 

do the same – he hated getting up for school on cold winter mornings and would prefer 

to stay in bed. Maybe now the squirrels would come back every year and visit Simon 

because he gave them the old stip. 

Question: Did Simon help the squirrels? YES
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Story 9 Far 

It was going to be a very cold winter this year. Simon was worried about the family of 

squirrels who were living in his garden. It would be too cold for them soon. Simon‘s dad 

found the old stip. Simon had just read a book about squirrels at school and knew that 

they had to hibernate during the winter months. Simon wished that he could do the same 

– he hated getting up for school on cold winter mornings and would prefer to stay in bed. 

The squirrels would now have a warm and waterproof place to hibernate. The garbage 

men now collected the garbage from special green wheelie bins so they would not mind. 

If Simon bought some soap he would be able to clean away the smell of the garbage. 

Maybe now the squirrels would come back every year and visit Simon because he gave 

them the old stip. 

Question: Did Simon help the squirrels? YES 

 Story 10 Near 

One dark night James was searching a ruined house for ghosts. The wind shook the 

broken windows and made them rattle. James lit a candle and put on the sted.  He was 

glad that he had come prepared. Now he could see where he was going and the wind 

could not blow his candle out. The first room he went into was the kitchen. Everything 

was very old and dusty. Some mice had made their home in one of the cupboards. Then 

a gust of wind blew the door shut behind him, but James was not scared.  James decided 

to use the sted next time he went searching for ghosts. 

Question:  Did James search for ghosts? YES
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Story 10 Far 

One dark night James was searching a ruined house for ghosts. The wind shook the 

broken windows and made them rattle. James lit a candle and put on the sted. The first 

room he went into was the kitchen. Everything was very old and dusty.  Some mice had 

made their home in one of the cupboards. Then a gust of wind blew the door shut 

behind him, but James was not scared. He was glad that he had come prepared. Now he 

could see where he was going and the wind could not blow his candle out. James 

decided to use the sted next time he went searching for ghosts. 

Question:  Did James search for ghosts? YES 

Story 11 Near 

The children were going on a nature walk in the afternoon and Mrs. Thomas was 

tidying up the classroom when she found what she was looking for the old swip. There 

was only one map and the class would get lost without it. It was vital that the map 

stayed dry. It was sunny at the moment, but there were a few black clouds and Mrs. 

Thomas did not want to take any chances with the map. The purpose of the walk was to 

collect some samples from the woods, then draw and label pictures of the things they 

had found. Then the children were going to make some displays of their finds for their 

science project. Mrs. Thomas hoped that no one would get lost in the woods because it 

was starting to get dark earlier now. Mrs. Thomas found the swip useful.  

Question:  Did the class take a trip to the fire station? NO 
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Story 11 Far 

The children were going on a nature walk in the afternoon and Mrs. Thomas was 

tidying up the classroom when she found what she was looking for the old swip. The 

purpose of the walk was to collect some samples from the woods, then draw and label 

pictures of the things they had found. Then the children were going to make some 

displays of their finds for their science project. There was only one map and the class 

would get lost without it. It was vital that the map stayed dry. It was sunny at the 

moment, but there were a few black clouds and Mrs. Thomas did not want to take any 

chances with the map. Mrs. Thomas hoped that no one would get lost in the woods 

because it was starting to get dark earlier now. Mrs. Thomas found the swip useful.  

Question:  Did the class take a trip to the fire station? NO 

Story 12 Near 

Jake was a very friendly dog. Jill was his owner and she often bought him presents. 

Today Jill bought Jake a cled.  Jake did not like his latest present. He preferred to sleep 

on the big cushion in Jill's room, which was much softer. Jill did not wait to see Jake's 

face. She was in a hurry because she was cooking dinner for some friends. She wanted 

to have a bath and get changed before she started cooking, but first she made Jake his 

dinner. Jake did not realize what a lovely owner he had and didn‘t use his new cled. 

Question: Was Jill making dinner for her parents?  NO 
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Story 12 Far 

Jake was a very friendly dog. Jill was his owner and she often bought him presents. 

Today Jill bought Jake a cled.  Jill did not wait to see Jake's face. She was in a hurry 

because she was cooking dinner for some friends. She wanted to have a bath and get 

changed before she started cooking, but first she made Jake his dinner. Jake did not like 

his latest present. He preferred to sleep on the big cushion in Jill's room, which was 

much softer. Jake did not realize what a lovely owner he had and didn‘t use his new 

cled. 

Question: Was Jill making dinner for her parents?  NO 

Story 13 Near 

Lucy was taking her dog, Ben, to the park. First she had to find Ben's wut.  Her dad 

suggested taking a football, but that was not quite right. Their football was far too big to 

play catch with and it had lost its bounce. She searched all the rooms in the house, even 

the kitchen. During her hunt she found all sorts of things: her hair band that had been 

missing for a month, an overdue library book, and even her grandma's false teeth! Lucy 

decided that she had to be more tidy in the future. Ben enjoyed playing with his wut. 

Question: Did Lucy find an overdue library book? YES
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Story 13 Far 

Lucy was taking her dog, Ben, to the park. First she had to find Ben's wut. She searched 

all the rooms in the house, even the kitchen. During her hunt she found all sorts of 

things: her hair band that had been missing for a month, an overdue library book, and 

even her grandma's false teeth!  Her dad suggested taking a football, but that was not 

quite right. Their football was far too big to play catch with and it had lost its bounce. 

Lucy decided that she had to be more tidy in the future. Ben enjoyed playing with his 

wut. 

Question: Did Lucy find an overdue library book? YES 

Story 14 Near 

William was staying with his Grandad for the holidays. He had been playing hide and 

seek in the shed when he found Grandad‘s lost febler.  Grandad was overjoyed. He used 

to win many prizes for his giant vegetables, but he had not had the same success last 

year because he had only given his vegetables water. Now things would change. Now 

he might be able to grow another prize winner! The shed was full of all sorts of 

treasures. William‘s old bicycle was in there, and the box of holiday decorations and a 

broken wheelbarrow. It was so full of junk it was a wonder William was able to find 

anything. Grandad and William decided to clean out the shed and see if there were any 

other feblers. 

 

Question: Was William staying with his Uncle for the holidays? NO 
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Story 14 Far 

William was staying with his Grandad for the holidays. He had been playing hide and 

seek in the shed when he found Grandad‘s lost febler. The shed was full of all sorts of 

treasures. William‘s old bicycle was in there, and the box of holiday decorations and a 

broken wheelbarrow. It was so full of junk it was a wonder William was able to find 

anything. Grandad was overjoyed. He used to win many prizes for his giant vegetables, 

but he had not had the same success last year because he had only given his vegetables 

water. Now things would change. Now he might be able to grow another prize winner! 

Grandad and William decided to clean out the shed and see if there were any other 

feblers. 

Question: Was William staying with his Uncle for the holidays? NO 

Story 15 Near 

Ted was being chased by a bull. As he was running away he looked over to the other 

side of the field and spotted a bope. If he could get to the other side before the bull, he 

would be able to slip through to the next field. The bull could not follow him there. Ted 

was not very fit. He had not been running for long and he was already out of breath. But 

he was scared that the bull would catch him so he kept running faster and faster across 

the field. Ted was glad that he was wearing his running shoes that day and ran right for 

the bope. 

Question: Was Ted being chased by a bear? NO
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Story 15 Far 

Ted was being chased by a bull. As he was running away he looked over to the other 

side of the field and spotted a bope.  Ted was not very fit. He had not been running for 

long and he was already out of breath.  But he was scared that the bull would catch him 

so he kept running faster and faster across the field. If he could get to the other side 

before the bull, he would be able to slip through to the next field. The bull could not 

follow him there. Ted was glad that he was wearing his running shoes that day and ran 

right for the bope. 

Question: Was Ted being chased by a bear? NO 

Story 16 Near 

Jenny was so excited. It was her mom‘s birthday and Jenny had bought her the best 

present ever. It was a brookser. Mom would be thrilled, every time someone came to the 

door it would play her favorite song. Jenny could not wait for someone to come and 

visit so they could hear which tune would be played first. Jenny had gone shopping all 

on her own to buy Mom‘s present. She had felt so grown-up because she went into to 

town on the bus with dad and then went off by herself to choose the present. Jenny did 

not tell anyone what she had bought because she wanted the brookser to be a surprise. 

Question: Did Jenny ride the bus into town?  YES 
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Story 16 Far 

Jenny was so excited. It was her mom‘s birthday and Jenny had bought her the best 

present ever. It was a brookser. Jenny had gone shopping all on her own to buy mom‘s 

present. She had felt so grown-up because she went into to town on the bus with dad 

and then went off by herself to choose the present. Mom would be thrilled, every time 

someone came to the door it would play her favorite song. Jenny could not wait for 

someone to come and visit so they could hear which tune would be played first. Jenny 

did not tell anyone what she had bought because she wanted the brookser to be a 

surprise. 

Question: Did Jenny ride the bus into town?  YES 
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Appendix B 

 

Vocabulary Test Item- Each numbered item corresponds to the respectively numbered 

Narrative Test presented in Appendix A. 

Instructions: Circle the choice that best answers the question.  Carefully read all the 

possible answers. 

1.  Sally noticed a tidler. 

What is a „tidler‟?  

 

a. a safety cup for toddlers 

b. an outside step ladder 

c. a ladder used on trees 

d. a secret hideaway in a tree 

 

2. Sue noticed a luss. 

What is a „luss‟? 

 

a. an outside step ladder 

b. a painted picture for school 

c. a spot that needs paint 

d. a secret tool used by Iron Man 

 

3. The jonker was the perfect solution. 

What is a „jonker‟? 

 

a. an old-fashioned box 

b. an unfinished painting 

c. an untrained puppy 

d. a box for catching mail 

 

4. Mrs. Tigg gave everyone in the class a kib. 

What is a „kib‟? 

 

a. a new kid in school 

b. a desk nameplate 

c. an old-fashioned box 

d. a nametag you can wear 

 

5.  The problem was a kell. 

What is a „kell‟? 

 

a.  a broken part on a bike 

b. a new kid in school 

c. a bumpy city road 

d. a bump in the road 
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6. Mom gave Sarah a prabel. 

What is a „prabel‟? 

 

a. a lap blanket 

b. a tape of music 

c. a part of a bike 

d. a shoulder wrap 

 

7.  Lisa‟s teacher was wearing a feeg. 

What is a „feeg‟? 

 

a. a piano glove 

b. a bandage 

c. a shoulder wrap 

d. a finger band-aid 

 

8. Mike found a breb. 

What is a „breb‟? 

 

a.  a spelling word 

b. a writing assignment  

c. a misspelled word 

d. a nameplate 

 

9. Simon„s dad found the old stip. 

What is a „stip‟? 

 

a.  a dictionary  

b. an old garbage bin 

c. a plastic box 

d. a type of soap 

 

10. James saw a sted. 

What is a „sted‟? 

 

a.  a wooden stand 

b.  a windproof holder 

c. a haunted house 

d. a squirrel‘s nest    

 

 

 

 

 



   127 

 

11.  Mrs. Thomas needed the swip. 

What is a „swip‟? 

 

a. a waterproof bag 

b. a cloth sack 

c. a hiking map 

d. a starry night 

 

12.  Jake eventually like his cled. 

What is a „cled‟? 

 

a. dinner for friends 

b. a nature walk 

c. a dog bed 

d. a big cushion 

 

13. Lucy had to find Ben‟s wut. 

What is a „wut‟? 

 

a. an overdue library book 

b. a deflated football 

c. a surprise present 

d. a bouncy ball 

 

14. In the shed William found the lost febler. 

What is a „febler‟? 

 

a.  an old dog toy 

b. a large watering can 

c. a tool to help plants grow 

d. a key for the an old shed 

 

15. Ted spotted a bope. 

What is a „bope‟? 

 

a.  a broken fence 

b. a hole in a fence 

c.  an angry bull 

d. an old holiday decoration 
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16.  Jenny bought a brookser for her mother. 

What is a „brookser‟? 

 

a. a country cookbook 

b. a surprise present 

c. a special recording 

d. a musical doorbell 

 

 

 

 

 

 

 

 


