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ABSTRACT 

 

This study was an exploration of the relevance of the generative learning 

theory of educational psychology to second language vocabulary learning tasks. 

The generative learning theory (Wittrock, 1974) predicts that people learn by 

generating associations between new information and prior experience and 

knowledge, as well as between individual new items of information. It also 

proposes that the educational environment, from curriculum design to individual 

learning tasks, should be designed to facilitate the generation of those associations 

that lead to learning. In order to test the theory with second language vocabulary 

learning tasks, five separate experiments that compared experimental conditions of 

varying degrees of generativeness were conducted. A pilot experiment compared 

different types of tasks, while the four main experiments involved manipulating 

generativeness across similar tasks. 

This study is unique in the field of second language vocabulary learning in 

that it isolates a single process and subjects it to rigorous experimentation across a 

variety of task types. Unlike many published studies comparing various types of 

tasks, variables such as task type, number of retrievals, and time-on-task were 

carefully controlled across all experimental conditions and only the variable under 

investigation—generativeness—was manipulated. Posttest results were analyzed 

using repeated-measures ANOVA and paired samples t-tests where appropriate. 

The findings of this study suggest that generative versions of typical learning tasks 
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result in significantly more incidental second language vocabulary learning across 

all types of learning tasks (receptive, minimally productive, and productive). 

This study introduces novel ways in which typical classroom tasks can be 

modified to help learners generate associations with their existing knowledge and 

experience, and demonstrates how those modifications can improve the 

effectiveness of learning tasks.  



 vi 

TABLE OF CONTENTS 

 PAGE 

ABSTRACT....................................................................................................................... iv 

LIST OF TABLES ........................................................................................................... xiii 

LIST OF FIGURES ......................................................................................................... xiv 

 

CHAPTER 

1. INTRODUCTION ........................................................................................................ 1 

The Background of the Issue .................................................................................. 1 

Statement of the Problem........................................................................................ 4 

Purposes of the Study.............................................................................................. 5 

Significance of the Study ........................................................................................ 6 

Delimitations ........................................................................................................... 7 

2. REVIEW OF THE LITERATURE............................................................................... 9 

Relevant Research on Second Language Vocabulary Learning Tasks................... 9 

Learning vs. Acquiring ................................................................................. 9 

Incidental Learning vs. Intentional Learning ............................................. 10 

Receptive/Productive Learning vs. Receptive/Productive   
Tasks........................................................................................................... 11 

Research on L2 Vocabulary Learning tasks ............................................... 12 

The Need for Theory-Driven Research................................................................. 22 

Defining Generation.............................................................................................. 24 

      Generation According to the Generative Learning Theory............................. 25 

      Generation According to the Generation Effect Research.............................. 26 



 vii 

      Generation According to Vocabulary Learning Research .............................. 28 

     Generation in L1 Vocabulary Research................................................. 28 

     Generation in L2 Vocabulary Research................................................. 30 

The Generative Learning Theory .......................................................................... 34 

Generative Learning ................................................................................... 35 

The Generative Learning Theory and Other Theories of   
   Learning................................................................................................... 36 

     Behaviorism........................................................................................... 36 

     Schema Theory ...................................................................................... 37 

     Constructivism....................................................................................... 37 

Generative Learning Activities................................................................... 38 

Generating Associations and Vocabulary Learning ................................... 42 

3. PILOT EXPERIMENT ............................................................................................... 45 

Methods................................................................................................................. 48 

Participants ................................................................................................. 48 

Experimental Design .................................................................................. 48 

Task Conditions.......................................................................................... 49 

Instrumentation........................................................................................... 50 

Results ................................................................................................................... 51 

Discussion ............................................................................................................. 54 

Research Questions ............................................................................................... 62 

4. EXPERIMENT 1 ........................................................................................................ 65 

Methods................................................................................................................. 66 

Participants ................................................................................................. 66 



 viii 

Target Vocabulary Items ............................................................................ 68 

Instrumentation........................................................................................... 70 

     Pretest .................................................................................................... 70 

   Target Word Selection............................................................................. 72 

     Posttests ................................................................................................. 74 

     Task Booklets and Glossaries................................................................ 75 

Research Design ......................................................................................... 75 

Procedures .................................................................................................. 76 

     Control Condition (Minimally Generative Task) .................................. 76 

     Comparison Condition 1 (Generating Associations with   
     Experience)............................................................................................ 77 
      
     Comparison Condition 2 (Generating Associations  
     Between Target Words)......................................................................... 77 

     Miscellaneous Procedural Details ......................................................... 78 

Results ................................................................................................................... 79 

Discussion ............................................................................................................. 86 

5. EXPERIMENT 2 ........................................................................................................ 94 

Methods................................................................................................................. 94 

Participants ................................................................................................. 94 

Target Vocabulary Items ............................................................................ 95 

Instrumentation........................................................................................... 95 

     Pretest .................................................................................................... 95 

     Posttests ................................................................................................. 95 

     Task Booklets and Glossaries................................................................ 96 

Research Design ......................................................................................... 96 



 ix 

Procedures .................................................................................................. 96 

     Control Condition (Minimally Generative Task) .................................. 96 

     Comparison Condition 1 (Generating Associations with  
Experience)........................................................................................... 97 

     Comparison Condition 2 (Generating Associations  
Between Target Words)........................................................................ 98 

     Miscellaneous Procedural Details ......................................................... 98 

Results ................................................................................................................... 99 

Discussion ........................................................................................................... 101 

6. EXPERIMENT 3 ...................................................................................................... 109 

Methods............................................................................................................... 110 

Participants ............................................................................................... 110 

Target Vocabulary Items .......................................................................... 110 

Instrumentation......................................................................................... 110 

     Pretest .................................................................................................. 110 

     Posttests ............................................................................................... 111 

     Task Booklets and Glossaries.............................................................. 111 

Research Design ....................................................................................... 111 

Procedures ................................................................................................ 112 

     Control Condition (Minimally Generative Task) ................................ 112 

     Comparison Condition 1 (Generating Associations with  
Experience)......................................................................................... 113 

     Comparison Condition 2 (Generating Associations   
      Between Target Words)...................................................................... 114 

     Miscellaneous Procedural Details ....................................................... 114 

Results ................................................................................................................. 115 



 x 

Discussion ........................................................................................................... 117 

7. EXPERIMENT 4 ...................................................................................................... 120 

Methods............................................................................................................... 120 

Participants ............................................................................................... 120 

Target Vocabulary Items .......................................................................... 121 

Instrumentation......................................................................................... 121 

     Pretest .................................................................................................. 121 

     Posttests ............................................................................................... 122 

     Task Booklets and Glossaries.............................................................. 122 

Research Design ....................................................................................... 122 

Procedures ................................................................................................ 123 

     Control Condition (Minimally Generative Task) ................................ 123 

     Comparison Condition 1 (Generating Associations with  
Experience)......................................................................................... 123 

     Comparison Condition 2 (Generating Associations 
Between Target Words)...................................................................... 123 

     Miscellaneous Procedural Details ....................................................... 123 

Results ................................................................................................................. 124 

Discussion ........................................................................................................... 126 

8. GENERAL DISCUSSION ....................................................................................... 132 

General Comments.............................................................................................. 132 

Summary of Findings.......................................................................................... 133 

Generation and Incidental Vocabulary Learning ................................................ 139 

Kinds of Generation.................................................................................. 140 

Posttest 1 Results ...................................................................................... 142 



 xi 

Relative Task Effectiveness and Task Efficiency .................................... 145 

Receptive Retrievals vs. Productive Retrievals ........................................ 151 

9. CONCLUSION......................................................................................................... 153 

Summary of Findings.......................................................................................... 153 

Limitations .......................................................................................................... 154 

Pedagogical Implications .................................................................................... 157 

Suggestions for Future Research......................................................................... 160 

REFERENCES................................................................................................................ 164 

APPENDICES 

A. PRETEST.................................................................................................................. 174 

B. PILOT EXPERIMENT: CONTROL CONDITION................................................. 176 

C. PILOT EXPERIMENT: COMPARISON CONDITION 1 ...................................... 177 

D. PILOT EXPERIMENT: COMPARISON CONDITION 2 ...................................... 179 

E. EXPERIMENT 1: CONTROL CONDITION .......................................................... 181 

F. EXPERIMENT 1: COMPARISON CONDITION 1................................................ 182 

G. EXPERIMENT 1: COMPARISON CONDITION 2................................................ 183 

H. EXPERIMENT 1: EXAMPLES OF SENTENCES THAT WERE 
DELETED FROM THE CONTROL CONDITION (MINIMALLY 
GENERATIVE) .................................................................................................. 184 

I. EXPERIMENT 1: EXAMPLES OF SENTENCES THAT WERE 
DELETED FROM COMPARISON CONDITION 1 
(ASSOCIATIONS WITH EXPERIENCE OR PRIOR 
KNOWLEDGE).................................................................................................. 185 

J. EXPERIMENT 2: CONTROL CONDITION .......................................................... 186 

K. EXPERIMENT 2: COMPARISON CONDITION 1................................................ 187 

L. EXPERIMENT 2: COMPARISON CONDITION 2................................................ 188 



 xii 

M. EXPERIMENT 3: CONTROL CONDITION .......................................................... 189 

N. EXPERIMENT 3: COMPARISON CONDITION 1................................................ 190 

O. EXPERIMENT 3: COMPARISON CONDITION 2................................................ 192 

P. SAMPLE CUED RECOGNITION IMMEDIATE POSTTEST .............................. 193 

Q. SAMPLE MULTIPLE-CHOICE IMMEDIATE/DELAYED 
POSTTEST ......................................................................................................... 194 

 



 xiii 

LIST OF TABLES 

Table Page 

1. Ways to Stimulate Generation................................................................................... 40 

2. Incidental Vocabulary Learning from Learning Tasks.............................................. 46 

3. Pilot Experiment: Productive Test Results ................................................................ 52 

4. Pilot Experiment: Receptive Test Results ................................................................. 53 

5. Three Sets of Target Words....................................................................................... 74 

6. Counterbalanced Task Type, Task Order, and Target Word Set............................... 76 

7. Experiment 1: Posttest 1 (Written Translation Test) Results .................................... 80 

8. Rasch Standardized Residuals for Items (Sorted by Loadings) ................................ 81 

9. Experiment 1: Posttest 2 (Multiple-choice Test) Results .......................................... 82 
 
10. Experiment 1: Posttest 2 (Multiple-choice Test) Results After  

Case Deletion ............................................................................................................ 84 

11. Experiment 2: Posttest 1 (Written Translation Test) Results .................................. 100 

12. Experiment 2: Posttest 2 (Multiple-choice Test) Results ........................................ 101 

13. Experiment 3: Posttest 1 (Written Translation Test) Results .................................. 116 

14. Experiment 3: Posttest 2 (Multiple-choice Test) Results ........................................ 116 

15. Nonwords Used in Experiment 4............................................................................. 122 

16. Experiment 4: Posttest 1 (Written Translation Test) Results .................................. 125 

17. Experiment 4: Posttest 2 (Multiple-choice Test) Results ........................................ 126 
 



 xiv 

LIST OF FIGURES 

Figure Page 

1. Mean words learned by experiment......................................................................... 134 

2. Mean words learned by type of generation ............................................................. 136 

3. Comparison of posttest scores from Experiment 1.................................................. 142 

4. Comparison of posttest scores from Experiment 2.................................................. 143 

5. Comparison of posttest scores from Experiment 3.................................................. 143 

6. Comparison of posttest scores from Experiment 4.................................................. 144 

7. Generation and learning by task type ...................................................................... 146 

8. The relative effectiveness of task type .................................................................... 146 

9. The relative effectiveness of task type based on words learned in  
experiments 1, 2, and 3............................................................................................ 148 

10. Generation and learning (including pilot experiment results) ................................. 150 

2. Example title: Empirical pathway of the many-facets Rasch analysis of 
senior scientists ratings of junior scientists.............................................................. 57 

3. Use the “list” style to format the entries in lists of figures, tables, 
photographs, etc. ...................................................................................................... 67 

4. Hint: Use the format/bullets and numbering command to  
automatically number the list................................................................................... 77 

5. Figure title ................................................................................................................ 97 

6. Figure title .............................................................................................................. 107 

7. Figure title. ............................................................................................................. 117 

8. Figure title .............................................................................................................. 127 
 
 
 



 1 

CHAPTER 1 

INTRODUCTION 

 

The Background of the Issue 

The paucity of research examining incidental vocabulary learning from 

second language vocabulary tasks is surprising considering the almost universal 

agreement regarding the critical role that vocabulary learning plays in learning a 

foreign language and the ubiquity of vocabulary learning tasks in second language 

classrooms. Several researchers (e.g., Barcroft, 2004; Folse, 2006; Hulstijn & 

Laufer, 2001; Webb, 2005) have recently addressed this anomaly by comparing 

vocabulary learning from common classroom activities such as sentence writing, 

fill-in-the-blank, and reading tasks. In those studies, the researchers have 

generalized from their findings to the processes that they believe underlie the 

various tasks; however, there are several problems with this approach. One of the 

problems is that the differences between the tasks themselves introduce a large 

number of variables into their experiments, which make it difficult to identify the 

process or combination of processes to which to attribute the relative success or 

failure of a task. For example, if a task that requires the participants to use a target 

word in an original sentence results in more incidental vocabulary learning than a 

reading task, to what process can we attribute the learning; the mechanical task of 

writing the word, thinking of a sentence context, memories associated with the 

word, output, semantic or “deeper” processing, or a combination of some or all of 
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those processes? Likewise, if a reading task results in more vocabulary learning, 

does it mean that receptive learning is most effective, or was the learning due to a 

feature of the particular reading task, such as a personal connection that the learner 

made to the content of the reading? Clearly, it is impossible to make any such 

generalizations without isolating the variables under investigation. Although from 

the standpoint of ecological validity, comparing different types of extant learning 

tasks is an attractive avenue of research, when comparing different types of tasks, 

isolating the variables is almost impossible. 

In the literature review of this study, I examine several studies that 

compared various tasks to writing original sentences or essays with the target 

words. In some of the studies, productive tasks, such as original sentence writing, 

resulted in the most learning; however, in others, it did not. Although few would 

disagree that there is likely to be a wide disparity of learner involvement between 

producing the sentence Bob has a cat and the sentence Blackie, my favorite cat, 

died last Thursday, none of the researchers using learner-generated contexts has 

actually examined those contexts for features of sentences that correlate with 

vocabulary learning. This study investigated the possibility that although activity 

type might be an important factor in determining whether a word is learned or not, 

activities that on the surface appear quite similar can have very different effects on 

learning.  

Another difficulty with the extant research into the effectiveness of various 

types of activities is the issue of practicality. What is the value of being able to say 



 3 

that a sentence-writing task results in more incidental vocabulary learning than a 

reading task? It is doubtful that such research will persuade teachers to abandon 

reading tasks in favor of writing tasks. Second language curricula, by necessity, 

include a variety of tasks. Both receptive and productive tasks will continue to have 

their place in the classroom. A more useful avenue of research would be to examine 

what can be done to make those tasks, whether they are receptive or productive, 

more effective. In order to do so, researchers need a better understanding of the 

cognitive processes that underlie learning.  

A significant amount of the second language learning literature focuses on 

how distinct language learning is from other kinds of learning. Motivation and 

culture-oriented approaches typify this focus. The uniqueness and universality of 

human language, the necessity of language for communication, the role of language 

in thought processes, the ease of language acquisition for children, and the wide 

variety of motivational, as well as cultural and social variables are often cited in 

support of this focus. Because of these differences, the similarities between 

learning languages and other types of learning are often ignored. Research in 

learning and memory, however, supports the view that the cognitive aspect of 

language learning, particularly for adult second language learners, is not unique. In 

fact, a significant amount of research in learning and memory is conducted using 

words and language. If language learning and other kinds of learning share many of 

the same cognitive processes, it follows that the fields of educational and cognitive 

psychology offer a wealth of knowledge that might be directly applicable to the 
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field of second language learning. Unlike the yet nascent field of second language 

research, those disciplines contain extensive bodies of research, dating back over a 

century, investigating how people learn and what makes new information salient 

and memorable. Although the research is potentially relevant to second language 

researchers, those vast stores of knowledge remain largely untapped. In an attempt 

to investigate the relevance of some of that research, in this study I investigated the 

relevance of the generative learning theory (Wittrock, 1974, 1978, 1992) of 

educational psychology to second language vocabulary learning tasks. 

 

Statement of the Problem 

The generative learning theory predicts that people learn by generating 

associations between new information and prior experience and knowledge, as well 

as between individual items of new information. The generative learning theory 

proposes that the educational environment, from the curriculum level down to 

individual learning tasks, should be designed to encourage the generation of 

associations that lead to learning. Although, the focus on pedagogy is more recent, 

the idea that people learn by making associations is not new. More than a century 

ago, William James (1890, p. 662) wrote that “the more other facts a fact is 

associated with in the mind, the better possession of it our memory retains.”  

The body of knowledge regarding how people learn has grown rapidly in the 

last few years; however, it seems to have made very little impact on second 

language curricula, materials development, and pedagogic practice. Many of the 
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tasks found in recent textbooks are almost identical to those used decades ago. 

Typical foreign language textbooks usually feature imaginary characters and 

situations and make little or no attempt to involve learners’ prior experiences, 

personal lives, or areas of special knowledge. Instead of sets of words that could be 

compared and contrasted, vocabulary is usually treated in an incidental manner. If, 

as the generative learning theory proposes, people learn through making 

associations, and second language vocabulary learning is not an exception, we need 

to reconceptualize vocabulary-learning tasks. If it is possible to design tasks that 

exploit those generative processes, those tasks should result in more learning than 

those that do not. 

 

Purposes of the Study 

The purposes of this study are threefold. The first is to introduce the 

generative learning theory to the context of second language vocabulary learning. 

The second is to design tasks that specifically target the generative learning 

processes. The third is to compare incidental vocabulary learning from those tasks 

to vocabulary learning tasks that appear frequently in ESL textbooks in a series of 

five experiments, to determine whether generative tasks make a significant 

difference on incidental vocabulary learning.  
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Significance of the Study 

This is the first study in which the generative learning theory has been 

applied to second language vocabulary learning. The strong support the findings of 

this study provide for the generative learning theory should encourage researchers 

to look more closely at theories of learning and research from educational and 

cognitive psychology for potential applications in the field of second language 

learning. At the pedagogical level, the learning tasks designed for this study can 

serve as guides for ways in which both to design new learning tasks and modify 

existing ones to more effectively tap into the cognitive processes of second 

language vocabulary learners. In this way, this study can contribute to second 

language vocabulary learning research, curriculum and materials development, 

pedagogical practice, and self-study methods.  

The intended audience for this study is researchers, materials designers, 

curriculum developers, teachers, and language learners. The findings of this study 

should encourage researchers to continue to look beyond the limited boundaries of 

second language research to fields such as educational and cognitive psychology 

for theories and ideas to test in the field of second language learning. This study 

should also serve as an impetus to curriculum and materials developers to consider 

how people learn, and to design second language learning experiences and 

materials that more fully exploit those learning process. Additionally, I hope that 

this study stimulates curriculum and materials developers and teachers to think 

“outside the box” when designing learning tasks. Finally, individual learners can 
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benefit from this study in that it provides them with a clearer idea of what they can 

do to make new words “stick” in their memory. 

 

Delimitations 

This study is subject to several delimitations. First of all, the participants 

were all native speakers of Japanese learning English as a foreign language. This 

had both positive and negative aspects. From the researcher’s perspective, the 

homogeneity of the participants simplified the task of devising experimental 

conditions to which the participants would respond in similar ways. This was 

particularly important for experimental conditions intended to encourage generating 

associations with prior experience. Devising such tasks would likely be more 

difficult in situations with a highly heterogeneous mix of participants.  

The second delimitation concerns the target vocabulary items used in this 

study. For reasons described in the Methods section of Experiment 1 in this study, 

the target vocabulary items were all concrete nouns and names of living creatures. 

Although such a restrictive category of vocabulary items is unusual in second 

language research, it is fairly common for studies in the fields of educational or 

cognitive psychology involving the learning of words to restrict themselves to a 

single part of speech and even a narrow genre (e.g., Hirshman & Bjork, 1988; 

McDaniel & Waddill, 1990; McDaniel, Waddill, & Einstein, 1988; Wittrock & 

Carter, 1975). Although researchers in other fields often generalize from such 

experiments, not only to memory for words, but also to memory and learning in 
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general; considering the relative difficulty of learning words of different parts of 

speech and varying degrees of concreteness (for a detailed discussion of intralexical 

factors affecting word difficulty, see Laufer, 1990), I would rather err on the side of 

caution and suggest that further research is needed before generalizing the results of 

this study beyond the incidental learning of concrete nouns.  

 Additionally, it should be noted that due to logistical difficulties in 

conducting five experiments with sufficient n-sizes, the participants were intact 

groups of students (i.e., entire classes). It was not feasible to obtain a random 

sample of the participants; therefore, counterbalanced designs with random 

assignment of task order and word set/treatment combinations were used in all 

experiments. The results were analyzed using repeated-measures ANOVAs. This 

design had several advantages over between-subjects ANOVA designs, because all 

the participants performed all of the experimental conditions and performed 

learning tasks with all of the words. This counterbalanced design controlled for the 

relative ease or difficulty of the target words, differences in English proficiency, 

task order, as well as affective variables that would have confounded other designs.  
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CHAPTER 2 

REVIEW OF THE LITERATURE 

 

Relevant Research on Second Language Vocabulary Learning Tasks 

Learning vs. Acquiring 

In this study, I deliberately avoid the popular practice of referring to 

learning a language as “acquiring” a language. Hence, instead of referring to this 

field as second language acquisition (SLA), I will use the designation second 

language learning. People do not say “acquire the piano” or “acquire math,” or 

even “acquire the alphabet.” Such skills are learned. There are those in the field of 

second language learning who use a separate terminology to create a psychological 

distinction between learning a second language and learning anything else. In my 

opinion, part of the rationale for this separate terminology is that some second 

language researchers and practitioners want to justify the existence of second 

language learning as a separate discipline from fields such as linguistics and 

cognitive and educational psychology; however, they fail to provide any empirical 

evidence of such a distinction. Although learning a second language often has 

farther-reaching consequences and a greater degree of emotional investment for 

most people than learning the quadratic formula or a Bach cello suite, I believe that 

the cognitive processes involved are largely the same. In support of this assertion, a 

perusal of the educational and cognitive psychology literature reveals that most 

learning and memory research and experimentation is conducted using words and 
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language. I do not feel that eliminating this distinction, until proven otherwise, 

devalues our field in any way; an individual’s first and second languages are 

undoubtedly the most difficult—and arguably the most important things—they ever 

learn. The field of second language learning need not adopt unnecessary and 

proprietary terminology to justify its existence. Testing a theory from educational 

psychology in the field of second language learning, as I have done in this study, is 

consistent with my belief in the shared processes of learning. 

 

Incidental Learning vs. Intentional Learning 

The experiments in this study examine incidental learning rather than 

intentional learning. Some researchers (e.g., Paradis, 1994; Schmidt, 1994) use the 

terms incidental and intentional in reference to what is more commonly referred to 

as implicit and explicit learning (see Hulstijn, 2003 for an in-depth discussion on 

the topic); however, in this study the term intentional learning is defined according 

to conventional usage in experimental psychology research which Hultstijn (2003) 

defines: “Incidental and intentional learning refer, strictly speaking, only to the 

absence or presence of an announcement to participants in a psychological 

experiment as to whether they will be tested after the experimental task.” When 

discussing Craik and Tulving’s (1975) experiments, Baddeley (1997, p. 116) 

explains, “at this stage of the experiment, subjects were not told that their memory 

would be tested. As such it was an experiment on incidental learning, whereas had 

the subject[sic] been told that recall or recognition would be required later, it would 
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be termed intentional learning.” He continues, “the reason for using incidental 

learning [in learning and memory research] is that since the subject is not trying to 

learn the items, there is no temptation to process or encode a given word in any 

way other than that specified by the experimenter.” In addition to conventions in 

experimental psychology research, the usage of the terms intentional and incidental 

is consistent with the way that they are used in the second language vocabulary 

studies discussed later in this study (e.g., Ellis & He, 1999; Folse, 2006; Hulstijn & 

Laufer, 2001; Hulstijn & Trompetter, 1998; Webb, 2005). Because this study is an 

experimental study dealing with memory for second language vocabulary, 

incidental and intentional learning are defined consistently with experimental 

research in memory and second language vocabulary learning research, and should 

not be confused with implicit and explicit learning. 

 

Receptive/Productive Learning vs. Receptive/Productive Tasks 

The distinction between receptive and productive learning is an important 

one. Mondria and Wiersma (2004) reviewed much of the empirical research on 

receptive and productive learning (e.g., Griffin & Harley, 1996; Schneider, Healy, 

& Bourne, 2002; Stoddard, 1929; Waring, 1997b) and contributed an experiment of 

their own. This present study does not ignore that body of research; however, those 

studies were primarily concerned with comparing intentional L1 to L2 (receptive) 

and L2 to L1 (productive) list learning situations. The focus of this study is what 

happens while performing learning tasks. The vocabulary learned while performing 
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those tasks should be learned incidentally, while learners are focused on non-

vocabulary learning aspects of the tasks.  

 

Research on L2 Vocabulary Learning Tasks 

In order to place this study into the context of existing research, in the first 

part of this literature review I critique and compare the findings of several recent 

studies that compare various second language vocabulary learning tasks. In one of 

the first studies of its kind, Hulstijn and Trompetter (1998) compared incidental 

vocabulary learning from (a) a computer-assisted weather report reading task 

followed by comprehension questions, to (b) a productive task, in which the 

participants were provided with an L1 example (glossed in the L2) and instructed to 

write their own weather report in the L2 incorporating the target vocabulary items. 

In both conditions, the participants (N = 110; L1 = Dutch; L2 = French) were able 

to look up unknown words on the computer. Individualized tests were created on 

the basis of the words that the participants had looked up. Out of ten words in each 

condition, the mean vocabulary retention scores for the reading and productive 

conditions were 3.8 and 4.6 respectively; however, there was no statistically 

significant difference between the two groups. Although their study provided 

interesting insights into the differences between the two types of tasks, a weakness 

of the study is that there was no way to know whether the participants actually did 

not know the words that they looked up, or if they had some degree of knowledge 

regarding the words and were simply confirming their hunches when they looked 
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up the meanings. Therefore, it is impossible to know how much learning actually 

took place as a result of either learning condition.  

In a similar experiment with spoken tasks, Ellis and He (1999) compared 

incidental vocabulary learning from input only, interactionally modified input, and 

modified output. Their experimental conditions were very similar except for the 

input and output variables; they also controlled for time-on-task across all three 

experimental conditions. A series of immediate and delayed posttests showed that 

the productive condition resulted in statistically significantly more learning than the 

receptive condition across all posttests.  

Hulstijn and Laufer (2001) followed up a theoretical paper (Laufer & 

Hulstijn, 2001), in which they proposed their involvement load hypothesis, with a 

study intended to provide empirical support for their hypothesis. Briefly stated, the 

involvement load hypothesis states that vocabulary-learning tasks can be evaluated 

using a motivational-cognitive construct of involvement. Need, search, and 

evaluation were identified as the three components of involvement. Therefore, the 

retention of new words from a particular task was conditional upon (a) whether the 

need was externally or internally imposed, (b) whether the meaning was provided 

or had to be looked up, and (c) whether or not the context was provided. If a 

context was provided, the word had to be evaluated as to whether it fit into it; if 

there was no context, it had to be generated by the learner.  

Hulstijn and Laufer’s (2001) “empirical support” for their hypothesis 

consisted of two experiments conducted with university students studying English 
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as a foreign language in the Netherlands (N = 87) and in Israel (N = 99). The need 

and search components of involvement were held constant across the three 

treatments; therefore, only the evaluation component was tested. The three 

experimental conditions (time-on-task is provided in parentheses) were: (a) reading 

comprehension with marginal glosses of the ten target words (40-45 minutes), (b) 

reading comprehension plus fill-in-the-blank activities with the ten target words 

and five distractors (50-55 minutes), and (c) writing a composition incorporating 

the ten target words (70-80 minutes). In both experiments, the composition-writing 

task resulted in the most incidental vocabulary learning. Additionally, in the Israeli 

experiment, the fill-in-the-blank task resulted in more learning than the reading 

comprehension task.  

Hulstijn and Laufer’s claims of empirical support for their hypothesis are 

undermined by the lack of control for time-on-task, a tenuous theoretical basis, and 

the question of whether they were actually testing their hypothesis. In defense of 

the differential allotment of time-on-task between the three treatments, they argued 

that time-on-task is an inherent property of a task and that some tasks require more 

time than others (p. 549). Undoubtedly, however, the other tasks would have 

benefited from an equal amount of time-on-task. The extra time could have been 

used to provide more encounters with the target items, or perhaps to study twice as 

many words. Regarding the theoretical issue, the idea of depth or levels of 

processing (Craik & Lockhart, 1972; Craik & Tulving, 1975), which states that 

information processed at a “deeper” level is retained better than information 
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processed at “shallow” levels has, for the most part, been rejected by the cognitive 

psychology research community, because research on the levels of processing 

employed circular reasoning—retention was used as an indication that something 

had been processed at a deeper level than something that had not been retained (for 

a more detailed discussion of the difficulties with the levels of processing theory, 

see Baddeley, 1997, pp. 115-124). Despite acknowledging this flaw with the levels 

of processing theory, Hulstijn and Laufer (2001) attempted to operationalize 

processing depth, and the related concept of elaboration, in the evaluation 

component of their involvement construct. In the process of doing so, they 

succumbed to a very similar error, assuming that reception was less “involving” (or 

shallower) than production. They countered possible objections that the hypothesis 

was essentially saying that output tasks would result in more learning than input 

tasks by saying that involvement, not input or output, was important. However, 

according to their definition of evaluation, a no evaluation task is a receptive task, a 

moderate evaluation task is a fill-in-the-blank type task, and a high evaluation task 

is a productive task. Because their experiments were controlled with respect to need 

and search, essentially their experiment was a comparison of a productive task, a 

combination receptive/minimally productive (fill-in-the-blank) task, and a receptive 

task. As a result, the study provided little evidence for a construct of involvement, 

or for the notion of processing depth. Their results, at face value, simply suggest 

that an essay-writing task can result in more learning than a reading-



 16 

comprehension-with-questions task—if learners have twice as much time to 

perform the writing task.  

Barcroft (2004) reported findings that seemed to contradict those of Hulstijn 

and Laufer, and concluded that productive language use inhibited lexical 

acquisition. He compared the effects of two L2 vocabulary-learning conditions: (a) 

writing target words in sentences and (b) viewing word-picture repetitions. In the 

first experiment (N = 44), the participants in the word-picture condition viewed 

four six-second repetitions of the word (total 24 seconds), and the participants in 

the sentence-writing condition viewed the word to be learned for 48 seconds while 

composing a sentence in Spanish (L2) using the target word. The word-picture-

viewing condition resulted in statistically significantly superior retention. For the 

second experiment (N = 10), time-on-task for the word-picture-viewing condition 

was decreased, but the results were similar to the first experiment. Barcroft 

concluded that sentence writing could have strong negative and inhibitory effects 

on vocabulary learning. 

Unfortunately, Barcroft’s study was flawed by serious methodological 

issues and unwarranted conclusions. One problem is the tiny sample size (N = 10) 

of the second experiment. Most statisticians recommend using larger n-sizes for 

repeated-measures designs (e.g., Green & Salkind, 2004, p. 230 refer to a sample 

size of 30 for a repeated-measures design as "moderate"). Another problem is 

Barcroft’s “no sentence-writing condition,” which he (p. 309) cryptically described 

as a task in which “[the participants] were not instructed to try to avoid thinking 
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about word meaning altogether.” This begs the question of what exactly the 

participants were actually doing in the “no sentence-writing condition.” 

Conversely, Barcroft was very explicit about what he considered to be happening 

during sentence writing: semantic elaboration and output. He tried to create the 

impression that the “no sentence-writing condition” was a neutral treatment and 

gave no indication of what he thought the learners were doing while viewing the 

word-picture pairs. However, even if we suppose that the participants were not 

aware of a posttest—something Barcroft did not explicitly state—it is highly 

unlikely that after repeated exposures to word-picture pairs that the participants 

would not anticipate a posttest of some sort. Therefore, the experiment was actually 

an unfair comparison between an incidental treatment (sentence writing) and an 

intentional one (viewing word-picture pairs). Throughout the study, Barcroft relied 

on highly loaded choices of words. The nomenclature “no sentence-writing 

condition” implies a neutral experimental condition; however, Baddeley’s (1997) 

comment on incidental vs. intentional learning conditions quoted in the section on 

delimitations in the introduction to this study underscores the difficulty associated 

with intentional learning conditions. Therefore, we can only conclude that Barcroft 

did not know what the participants were thinking while they were viewing the 

word-picture repetitions. Were they elaborating? Were they using mnemonic 

devices such as keywords? There is no way to be certain. Even if they had not been 

explicitly informed of a posttest, the participants viewing the word-picture pairs 

certainly had the advantage of suspecting—if not knowing—that the task was 
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somehow related to learning the target words—something that probably was not 

obvious during the sentence-writing task. Therefore, the “no sentence-writing” 

condition, was not neutral at all. Barcroft was comparing learning from writing 

sentences to learning from whatever learners were doing to memorize words while 

looking at word-picture pairs. 

Barcroft’s use of loaded language is evident throughout the study, but is 

particularly disturbing in his conclusion that semantic elaboration and productive 

language use have “negative” or “inhibitory effects” on vocabulary learning. If he 

had presented his two treatments as a “sentence-writing condition” and an 

“intentional learning condition,” this conclusion would appear ludicrous. The only 

way that he could draw his conclusion was by misrepresenting the word-picture 

viewing treatment as a neutral treatment. Even that presents difficulties, however, 

because an “inhibitory” or “negative” effect suggests a shrinking vocabulary. 

Considering that learning is taking place in both conditions, Barcroft’s choice of 

terminology is unwarranted. The only claim that he can make from his experiments 

is that whatever the participants were doing during the sentence-writing condition 

resulted in less vocabulary learning than whatever they were doing in an intentional 

learning condition. Considering that the participants who were writing sentences 

were very likely engaged in non-target word related aspects of sentence generation, 

such as creativity, grammar, punctuation, and the mechanical task of writing, it is 

not surprising that they learned fewer words than the participants who were 
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unencumbered by any other task except looking at word-picture pairs, on which 

they had every reason to suspect they would be tested.  

Webb (2005) compared receptive and productive knowledge of nonwords in 

two experimental conditions: (a) writing an original sentence with a target word, 

and (b) reading three sentences (glossed in the L1) containing a target word. His 

first experiment (N = 66) was controlled for time-on-task and the participants were 

informed of a vocabulary test following the treatment. Ten dependent measures—

five productive tests and five receptive tests—were submitted to a multivariate 

analysis of variance (MANOVA). The receptive treatment (reading three sentences) 

resulted in statistically significantly higher retention of the target vocabulary items 

across all of the productive and receptive tests. Webb was puzzled that his receptive 

treatment resulted in more productive learning than the productive task, because he 

had expected receptive tasks to correspond with receptive learning. However, as 

with Barcroft’s intentional learning condition, it stands to reason that if learners are 

told that they will be tested on a set of words and given nothing to do except read 

them in glossed sentences—with no additional tasks such as answering 

comprehension questions—they will probably be able to learn more of them than if 

they are instructed to write sentences with the words. Although sentence writing is 

a learning task, as Barcroft’s study showed, it is not nearly as efficient as rote 

memorization—something that the participants most likely did during the receptive 

experimental condition. Therefore, Webb’s first experiment did not actually 

compare receptive and productive learning, but rather two intentional learning 
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conditions, one with a small distraction of a simple reading task, the other with the 

cognitive burden of having to write an original sentence in addition to learning the 

words. Not surprisingly, the intentional learning task with minimal distraction 

(reading) resulted in the most learning. Readers might disagree that writing a 

sentence using a target word is a “distraction;” however, the second language 

learning literature (e.g., Barcroft, 2004; Day, Omura, & Hiramatsu, 1991; Dupuy & 

Krashen, 1993; Horst, Cobb, & Meara, 1998; Pitts, White, & Krashen, 1989) makes 

it quite clear that incidental learning tasks are much less efficient than intentional 

learning tasks. The participants would have probably scored the highest if they had 

been simply given the list of words and told that they had 12 minutes to learn the 

words for a test. As far as Webb’s first experiment is concerned, it appears that the 

receptive and productive tasks functioned mainly as distractions from what were 

probably rote-learning tasks.  

Webb rectified this shortcoming in his second experiment by not informing 

the participants (N = 49) of a vocabulary test following the experimental 

treatments. In the second experiment Webb allowed the participants to take as 

much time as necessary on the tasks, and cited Hulstijn and Laufer’s (2001) study 

as a justification for not controlling for time-on-task. He used a within-subjects 

design and analyzed the scores on ten dependent variables using a repeated-

measures MANOVA. In the second experiment, the writing task resulted in 

significantly higher scores across all of the productive and receptive tests. Webb 

concluded that the first experiment did not reflect what happened during real-life 
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reading situations, because the participants in the reading condition of the first 

experiment used various vocabulary learning strategies that they probably would 

not have used under non-experimental conditions. Webb’s conclusion regarding the 

results of the first experiment supports the earlier quote regarding incidental 

learning from Baddeley (1997).  

Webb’s second experiment raises new questions. As with Hulstijn and 

Laufer’s (2001) study, the first of these is whether the results would have been 

different if the participants in the reading condition were reading sentences 

containing the target vocabulary for the same amount of time as the sentence-

writing condition. The second concerns the effectiveness of reading sentences 

glossed in the L1. What incentive would there be to learn the target words—or even 

to read the L2 sentence—if the entire sentence was glossed in the participants’ L1? 

Folse (2006) compared the effectiveness of original sentence writing with 

fill-in-the-blank exercises. The participants were university students in an intensive 

L2 English program (N = 154). His within-subjects design compared three 

productive experimental conditions: (a) completing a single fill-in-the-blank 

exercise, (b) completing three fill-in-the-blank exercises, and (c) writing one 

original sentence using the target word. A one-way repeated measures ANOVA 

showed a statistically significant main effect for exercise type with the mean for the 

condition that involved completing three fill-in-the-blank exercises exactly double 

the mean of the original sentence-writing condition; however, it took approximately 

50% more time for the participants to complete the three fill-in-the-blank exercises. 
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Folse concluded that, though many educators see the teacher-generated contexts of 

fill-in-the-blank activities as a superficial and passive use of vocabulary, the 

multiple target word retrievals were a stronger and more facilitative factor in L2 

vocabulary learning than the purported deeper processing or involvement load of 

writing original sentences.  

 

The Need for Theory-Driven Research 

What do these studies tell us about incidental vocabulary acquisition from 

learning tasks? A consistent difficulty with the above studies is the myriad 

uncontrolled variables present when the researchers compared different types of 

activities. Operationalizing processing depth and elaboration remains as elusive as 

ever. Time-on-task and the number of retrievals seem to negate any claims that can 

be made regarding the relative advantages of production over reception. Although 

individually, most of the studies had better and worse performing experimental 

conditions, when taken as a single body of research, the studies are inconclusive. 

Additionally, the fact that people can learn some words after a single receptive 

encounter or retrieval, while other words remain unlearned even after multiple 

exposures and retrievals suggests that learning cannot be reduced to a function of 

reception or production, or the number of retrievals, but that certain kinds of 

encounters and retrievals might leave more salient memory traces than others.  

The most unsatisfying aspect of this body of research is that it has not 

provided curriculum developers and classroom practitioners with useful guidelines 
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for designing effective learning tasks. As I stated in the introduction, because 

second language curricula should feature a variety of tasks, there is little practical 

value in pitting receptive and productive tasks against each other simply to see 

which tasks result in more learning, because it is highly doubtful that the findings 

of the studies described above will persuade teachers to abandon reading tasks in 

favor of writing tasks or vice versa. Both productive and receptive tasks will 

continue to play vital roles in second language classrooms. Research on learning 

tasks needs to focus on what can be done to make tasks, whether they are receptive 

or productive, more effective. This focus underscores the importance of 

understanding the cognitive processes that underlie second language vocabulary 

learning.  

Finally, with regard to research methodology, this avenue of inquiry needs 

to move beyond throwing various learning tasks into the ring and engaging in post 

hoc speculation as to why one task resulted in more learning than another. It must 

begin with an a priori search for theories (apart from the levels of processing 

theory) that can be tested empirically and used as bases for developing principles 

that can be applied to improve curricula and task development. How can teachers or 

researchers design activities that encourage “deeper processing” when a deeper 

level of processing is defined as something that results in more learning? Until an 

effective way of operationalizing the concept of levels is developed, it must be 

replaced with a conceptual framework that can be operationalized.  
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Defining Generation 

Vocabulary learning task design is in desperate need of practicable theories. 

The theory examined in this study is the generative learning theory of educational 

psychology (Wittrock, 1974, 1990, 1992). The generative learning theory has not 

been tested in any published studies in the field of second language vocabulary 

learning; however, generation is a familiar term to most people in the field of 

second language learning. In common usage, generation is defined as the process 

of producing. Whether it is ideas, tools, sounds, offspring, or confusion, humans 

have a proclivity to create and produce things, therefore it is not surprising that 

various disciplines have adopted the term generation and use it in proprietary ways. 

In the field of psycholinguistics, generation is often used interchangeably with 

language “production” or “creation”—words that carry strong connections with 

spoken and written output (e.g., learners generate sentences and word forms). 

Generation has taken on special meanings in educational and cognitive psychology 

and in foreign language learning. It is regarded as an important process in those 

fields, but it is defined differently in each. This shared nomenclature has resulted in 

confusingly intertwined definitions in the field of foreign language vocabulary 

learning. In the next sections I briefly describe generation as it is variously used in 

those related fields. For the purpose of comparison, and from the standpoint of 

chronology, I begin with the definition of generation as it is used in the generative 

learning theory, with which this study is primarily concerned. 
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Generation According to the Generative Learning Theory 

The generative learning theory (Wittrock, 1974, 1978, 1992) was formally 

introduced by Wittrock in 1974. It is a theory from educational psychology based 

on research in cognitive psychology and neuropsychology (e.g., Luria, 1973). The 

generative learning theory has nothing to do with output or producing words, but is 

concerned with how information is encoded in the brain. According to the 

generative learning theory, what is being generated, is associations, not language.  

The fundamental premise of the generative learning theory is that “people 

tend to generate perceptions and meanings that are consistent with their prior 

learning” (Wittrock, 1974, p. 88). According to the generative learning theory 

(Wittrock, 1990, p. 348), the human mind is much more than a passive “blank 

slate” that learns and records incoming information; our cognitive systems use 

stored memories and information processing strategies to interact with sensory 

information in the environment, to selectively attend to it, and to construct meaning 

for it.  

Wittrock (1974, p. 89) defined learning as “a process of generating semantic 

and distinctive idiosyncratic associations between stimuli and stored information.” 

He (Wittrock, 1990, p. 348) described two kinds of generation: (a) associations 

between new information and preexisting knowledge and experience (i.e., 

understanding the new information in terms of what the learner already knows) and 

(b) associations between new items of information (i.e., understanding how the new 

items of information relate to one another). Although I use the term in the context 
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of language learning, readers should note that what is being “generated” in the 

generative leaning theory is not written or spoken output, or new meanings or 

usages, but associations between new information (i.e., input) and the learners’ 

prior knowledge and experience.  

 

Generation According to the Generation Effect Research 

Confusion regarding generation in the second language vocabulary learning 

literature (to be discussed in a following section) has arisen due to a very different 

use of the term in the cognitive psychology literature, the generation effect. The 

generation effect is a robust phenomenon of output first identified by Slamecka and 

Graf (1978). It has been subsequently examined in hundreds of published studies in 

experimental psychology. The generation effect is the phenomenon that when a 

word is generated (retrieved and produced) in response to a cue of some sort, it 

becomes memorable. Generation, in the cognitive psychology context refers to a 

specific kind of output. Slamecka and Graf (1978) conducted a series of five 

experiments investigating the generation effect. In the first experiment, the 

participants in the “generate” condition were given a rule (such as “synonym,” 

“antonym,” or “rhyme”), a stimulus word, and the initial letter of the desired 

response. For example, under the “synonym” rule, the participants shown a card 

with “rapid-f____,” were expected to generate the word fast. The “generate” 

condition was compared to a “read” condition, in which both words were written 

on the card and read by the participant. The results of recall and recognition tests 
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showed consistently superior retention of generated words. The other four 

experiments in the study were designed to explore various aspects of the 

phenomenon. A huge body of research in experimental psychology has confirmed 

the robustness of the phenomenon that memory for words that people generate is 

much better than for words that they read.  

Subsequent research has confirmed that generation leads to improved 

memory not only for words, but also for numbers (Crutcher & Healy, 1989; J. M. 

Gardiner & Hampton, 1983), and images (Ironsmith & Lutz, 1990; Kinjo & 

Snodgrass, 2000; Peynircioğlu, 1989). Numerous researchers have examined the 

generation effect for nonwords (Lutz, Briggs, & Cain, 2003; McElroy & Slamecka, 

1982; Nairne & Widner, 1987, 1988) and for information that is being learned for 

the first time (Lutz et al., 2003); however, the findings of those studies have been 

inconclusive. This suggests that some kind of preexisting mental representation of 

the item is a precondition for the generation effect.  

Although it has not been investigated with regard to L2 vocabulary 

learning, the generation effect has been tested in the L2 context with bilinguals. A 

few researchers (Basi, Thomas, & Wang, 1997; O'Neill, Roy, & Tremblay, 1993; 

Slamecka & Katsaiti, 1987) have examined bilingual participants retrieving known 

L2 words, and a generation effect was confirmed to exist in those contexts. Because 

the generation effect has mainly been examined with known information, it might 

be irrelevant to learning new information; however, the generation effect research 

makes no stipulation as to when the words are learned. Therefore, it is possible that 
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if a word is learned and then generated (retrieved and produced in response to some 

kind of cue) very shortly afterwards, there might be a generation effect.  

 

Generation According to Vocabulary Learning Research 

Both first and second language vocabulary researchers have suggested that 

tasks that promote generation are the most effective kind of learning tasks. In their 

widely-cited meta-analysis of L1 vocabulary studies, Stahl and Fairbanks (1986) 

concluded that generative tasks resulted in the most learning. And, in the only L2 

vocabulary studies dealing specifically with generation, Joe (1995; 1998) reported 

that generative tasks promoted the retention of target L2 vocabulary words. As we 

saw from the previous sections there are at least two very distinct usages of the 

term generation. The obvious question is to which one the researchers were 

referring; however, the researchers cite both Wittrock (Wittrock, 1974) and 

Slamecka and Graf (1978) and blend the two “generations” into proprietary 

definitions of their own. 

 

Generation in L1 Vocabulary Research 

In the meta-analysis cited above, Stahl and Fairbanks (1986) proposed that 

association, comprehension, and generation represented three successively deeper 

levels of processing (Craik & Lockhart, 1972; Craik & Tulving, 1975). Stahl and 

Fairbanks (p. 76) defined generation as “producing a novel response to a word,” 

such as restating its definition or using it in an original sentence. They 
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hypothesized that activities promoting generation would result in better retention of 

target vocabulary items than “shallower” activities (association and 

comprehension). The results of the meta-analysis largely supported their 

hypothesis. Later, Stahl and Clark (1987, p. 542) claimed that “having students 

actively generate a novel response involving the to-be-learned words leads to better 

learning than more passive responses.”  

As we can see from the previous paragraph, their (Stahl & Clark, 1987; 

Stahl & Fairbanks 1986) definition is different from either of the usages described 

in the preceding sections. Rather than intentionally introducing a proprietary 

definition, I believe that they failed to distinguish between the two bodies of 

literature and attempted to encompass both in their definition. As a basis for their 

definition, Stahl and Fairbanks (p. 76) cited research on the generation effect 

(Slamecka & Graf, 1978). A year later, Stahl and Clark (p. 542) cited both 

Slamecka and Graf, and Wittrock (1974). Their view of generation as a kind of 

output, appears to be adapted from Slamecka and Graf; however, Slamecka and 

Graf were investigating a very narrow kind of output. They wanted their 

participants to generate a predetermined target word from a cue (e.g., rapid—

f_____ [synonym]). Slamecka and Graf did not want their participants to be 

creative or to respond in a novel manner; they wanted them to generate the word 

fast. It is likely that the “novel response” part of their (Stahl & Clark, 1987; Stahl & 

Fairbanks 1986) definition was influenced by Wittrock (1974, p. 89) who spoke of 

generating “semantic and distinctive idiosyncratic associations between stimuli and 
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stored information.” Further evidence of this confusion is the fact that Stahl and 

Clark credited generative models of learning to both Wittrock and Slamecka and 

Graf. Although Wittrock proposed a generative model of learning, Slamecka and 

Graf never did. They were simply interested in a phenomenon of memory. 

Stahl and his colleagues were investigating an interesting phenomenon, but 

this phenomenon was not directly related to either the generation effect or to the 

generative learning theory. My purpose in drawing attention to this seeming 

misunderstanding is not to discredit their work, but merely to point out how this 

new usage of the term generation influenced subsequent research into L2 

vocabulary learning tasks. 

 

Generation in L2 Vocabulary Research 

In some of the only published empirical research on generation in L2 

learning contexts, Joe (1998, p. 357) described a generative task as one that 

“requires learners to process information at semantic levels and to integrate new 

information with acquired knowledge,” and in which they are “actively generating 

their own creative versions of language in response to target items read in a text” 

(p. 358). According to Joe, “creative versions of language,” are being generated and 

generation is taking place during both input and output. The “generative” task that 

she used in her experiment was a reading and retelling task. She evaluated the 

degree of generation that learners (N = 48) were engaged in while they were 

retelling, and tested the amount of incidental vocabulary learning with three 
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posttests. Her three treatment groups were (a) a control group that received no 

treatment or exposure to the target vocabulary words, (b) an experimental group 

that received instruction in reading and retelling tasks as well as generative 

strategies (e.g., recalling prior experience, paraphrasing, and using synonyms), and 

that also had access to the reading text containing the target words during the 

retelling activity, and (c) a comparison group that read the target text containing the 

target words, received instruction in reading and retelling tasks, and performed the 

retelling task. She found a statistically significant difference in vocabulary learning 

between the control group and groups (b) and (c); however, there was no 

statistically significant difference between the experimental and comparison 

conditions—(b) and (c).  

Joe (p. 375) concluded that her results indicated that generative processing 

“supports vocabulary learning.” Although Wittrock (1990, p. 354) listed 

paraphrasing as a generative activity (see Table 1 later in this chapter), comparisons 

to a control group that had absolutely no exposure to the text or to the target 

vocabulary words are difficult to interpret. Vocabulary gains could have been due 

to any one, or a combination, of the differences between the experimental 

conditions.  

Additionally, Joe’s discussion of the extant research on the subject suggests 

that, like Stahl and his colleagues, she did not distinguish between the 

“generations” of the generative learning theory and the generation effect. She 

claimed that the generative model was an adaptation of the depth of processing 
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model (p. 358); however, Wittrock (1974) never referred to the depth of processing 

theory. She also stated that one of the underlying assumptions of the generative 

model was Craik and Tulving’s (1975) idea that elaboration leads to improved 

memory; however, Wittrock published his theory one year before Craik and 

Tulving’s study appeared. The only mention of the work by Craik and his 

colleagues in Wittrock’s publications was a passing reference to the levels of 

processing theory and elaboration in a lengthy article on the development of 

instructional psychology (Wittrock & Lumsdaine, 1977), in which no attempt was 

made to connect it to the generative learning theory. Joe’s (p. 358) claim that the 

“underlying assumption behind the generative model [generative learning theory] is 

that generative processing…leads to improved retention by learners actively 

generating their own creative versions of language in response to target items in a 

text…reformulating in their own words the meaning of a word…” suggests that she 

was using a proprietary definition of generation that was a combination of parts of 

all three of the previously described generations (the generative learning theory, 

generation effect, and Stahl’s version of generation).  

Joe’s (1994, 1998) review of the literature suggests, however, that her 

proprietary definition might not have been intentional, but could have possibly 

been a result of misunderstanding the research. As evidence of this, she stated that 

research on the generation effect (Hirshman & Bjork, 1988; McDaniel & Waddill, 

1990; McDaniel et al., 1988) is related to the “construction of more elaborate 

connections between new and old information.” However, all four of the 
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experiments reported by Hirschman and Bjork (Hirshman & Bjork, 1988) used 

pairs of associated L1 words that were familiar to the participants. In the “generate” 

condition of the first experiment, one of the words in each pair was missing some 

letters (e.g., vowels). The participants were supposed to guess the related word and 

write down the completed pair of words. This was compared to a “read” condition 

in which the participants were presented with a pair of words with no missing 

letters. They were instructed to copy the pair of words. The “generate” condition in 

the remaining experiments utilized a similar design. The three experiments in 

McDaniel and Waddill’s (1990) study used contextually-related pairs of familiar 

L1 words such as strum—guitar. The final researchers in Joe’s list (McDaniel et al., 

1988) employed a similar methodology for all three experiments: pairs of familiar 

L1 words such as PURR—cat. As with Slamecka and Graf’s (1978) study, all three 

of the studies cited by Joe left no room for creativity, and none of them dealt with 

new information. Wittrock (1992, p. 531) himself made the distinction between the 

two generations clear when he stated, “unlike studies of the effect of generation of 

words that appeared later (e.g., Slamecka & Graf, 1978), the generative model 

deals with the effects of generation of meaningful relations….” Finally, Joe (1994; 

1995; 1998) repeated Stahl and Clark’s (1987, p. 542) misattribution of generative 

models of learning to both Wittrock and to Slamecka and Graf. For the above 

reasons, I think that we must exercise caution in interpreting her study as support 

for the generative learning theory.  
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Despite the large bodies of “generation” literature in educational and 

cognitive psychology, the conspicuous absence of further occurrences of the term 

generation from the published literature on L2 vocabulary learning might be due to 

the initial investigation of generation in the field of second language vocabulary 

learning having inadvertently combined three distinct usages of the term into a 

single construct, thereby rendering it a nebulous and unwieldy concept. Although 

some features of the vocabulary versions of generation represent potentially 

interesting concepts in their own right, they should be liberated from their supposed 

moorings in the term as it is used in educational and cognitive psychology. If at all 

possible, the concepts should be renamed in order to avoid future confusion.  

 

The Generative Learning Theory 

Despite the almost universal rejection of Skinnerian stimulus-response 

behaviorism, many of the previously described studies have taken an almost 

behaviorist approach to research, i.e., investigating the effects of external stimuli 

(task type) on the learner’s response (test performance), with little or no 

consideration for the cognitive processes involved in learning. A more cognitively 

oriented approach should look at the effect of external stimuli on learning 

processes. In order to conduct this kind of research, it is necessary that researchers 

be guided by empirical evidence and theories regarding those processes. The 

generative learning theory is a theory about those learning processes. In this section 
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I present the generative learning theory and the briefly introduce the substantial 

body of supporting research. 

 

Generative Learning 

Much of the original research involving the generative learning theory was 

conducted on reading comprehension (i.e., input) (Doctorow, Wittrock, & Marks, 

1978; Linden & Wittrock, 1981; Marks, Doctorow, & Wittrock, 1974; Wittrock, 

1985). With regard to reading comprehension, Wittrock (1990, p. 353) stated that 

“to comprehend text, we must invent a model or explanation for it that organizes its 

parts in a way that makes sense to us, that fits our logic and our world knowledge.” 

His theory is based on the generation of two different kinds of associations: (a) 

between the parts or items of information being perceived by the learner, and (b) 

between that information and the learner’s prior knowledge and experience. 

Comprehension and understanding is a result of these connections, not the result of 

a transfer of information into memory or changing the information (Grabowski, 

2004, p. 720). According to Wittrock (1992, p. 535), the primary function of the 

brain is to generate models that enable us to make sense of our experiences. These 

models help us understand what is happening and make predictions about what will 

happen. This process of model creation is generation.  
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The Generative Learning Theory and Other Theories of Learning 

Wittrock (1990; 1991; 1992) considered generation to be the process that 

differentiated his theory from other theories of learning. The following discussion 

draws partially on Grabowski’s excellent comparison of the generative learning 

theory to other theories of learning (see Grabowski, 2004 for a more detailed 

discussion). The main differences are summarized briefly below. 

 

Behaviorism 

The behaviorist approach to learning is very different from the generative 

approach. Behaviorists regard the learner as a passive recipient of knowledge. Their 

emphasis is on instruction and on the environment and creating a stimulating 

message that is reinforced by positive or negative feedback. The generative 

learning theory represented a shift away from the behaviorist preoccupation with 

the role of external stimuli in learning and a deeper interest in learners’ thought 

processes and how they use past experience and prior knowledge to construct 

meaning. The focus of the generative learning theory is on the learner. Whether 

learning takes place or not depends on what the learner does with the to-be-learned 

information. According to the generative learning theory, learners must be actively 

generating associations with the to-be-learned information in order for learning to 

take place. The generative learning theory stresses that teachers and curriculum 

designers need to take these learning processes into account when designing and 

selecting learning tasks and activities.  
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Schema Theory 

When Wittrock (1990, p. 349) compared the generative learning theory to 

schema theory (Rummelhart, 1981; Rummelhart & Ortony, 1977), he stated that 

generation is more than simply the fitting of information into schemata, which is 

how schemata theorists frequently explain understanding. When discussing the 

implications of the generative learning theory for teaching, Wittrock (1991, p. 170) 

said “related cognitive models, such as schema theory, are not models of teaching 

but illustrations of how information is represented in memory and the important 

roles that stored knowledge plays in comprehension and knowledge acquisition.” 

Another difference that Wittrock (1990, p. 349) pointed out was that though 

generation can result in assimilative learning (i.e., schema fitting), it can also result 

in accommodative learning, i.e., the construction of new schemata. Grabowski 

(2003, p. 726) added that activities designed by schema theorists often attempt to 

remind learners of prior knowledge and relate new information to what learners 

already know. By contrast, the generative learning approach does not specify who 

selects the connections (e.g., it could be the learner or the teacher); all that matters 

is that they are generated.  

 

Constructivism 

The generative learning theory shares with constructivism the idea that 

learners actively construct their own understanding. Because of this similarity, the 

generative learning theory has been called the “practical cousin of constructivism” 
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(Bonn & Grabowski, 2001). However, unlike the philosophy, rather than being 

concerned with debating the nature of reality, the generative learning theory 

concerns the practical implications of learners constructing meaning, and the 

consequences it has for pedagogy (i.e., what can teachers do to facilitate these 

generative processes?). Another difference is that sense-making and model-

building (generation) does not preclude learning from direct instruction, and that 

regardless of whether learners “discover” or are given an explanation or an answer, 

generation must still take place in order for the answer or explanation to be 

meaningful. Discovery learning might occur; however, the learning is a result of 

generating, not the discovering—and learning can take place even if someone else 

does the discovering. A difference between Wittrock’s and Piaget’s (Hall, 1970; 

London, 1988, p. 87) theories of learning, is that for Piaget, assimilation involved 

the learner distorting reality to fit the existing knowledge structure. According to 

Wittrock, learning does not involve changing the information; it is concerned with 

the creation a new understanding of that information. 

 

Generative Learning Activities 

At the practical level, what exactly are “generative” learning tasks? In one 

sense, any activity that results in learning is generative, because by definition, 

learning is a function of generating associations. The generative learning theory, 

however, describes two specific kinds of generation: between new information and 

existing knowledge and experience, and between individual items of to-be-learned 
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information. Generative learning tasks are therefore tasks that facilitate the 

generation of those associations. Wittrock (1990, p. 354) provided a list of ways for 

teachers to stimulate generation (see Table 1. Table 1 is divided vertically between 

ways to stimulate the generation of associations between new information (i.e., 

organizational activities) and ways to stimulate the generation of associations 

between new information and what learners already know (i.e., integrative 

activities). There has been extensive research on most of the activities listed in the 

table (for a more exhaustive review of generative learning studies, see Grabowski, 

2003).  

As Table 1 shows, the generation of associations between new items of 

information can be stimulated in many ways. Note-taking has been examined in 

many contexts, including learning about automobile engines (Peper & Mayer, 

1986), using a camera (Shrager & Mayer, 1989), and studying history (Barnett, 

DiVesta, & Rogozenski, 1981). In those studies, it resulted in significantly more 

recall of the to-be-learned material than non-generative activities. Writing 

summaries was found to improve recall and retention in university students 

studying introductory psychology (Davis & Hult, 1997), and in the only generative 

learning study with ESL learners (McGuire, 1999), précising resulted in better 

comprehension than underlining and signaling, re-reading and repetition, and a 

control group that studied grammar. In other L1 studies the learning effects of 

answering adjunct questions (Burton, Niles, Lalik, & Reed, 1986) and viewing 

pictures (Brody & Legenza, 1980) were examined. Various organizational 
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strategies, such as generating hierarchies (Wittrock & Carter, 1975) and concept 

maps (Smith & Dwyer, 1995), were found to improve memory for specialized 

terminology. In a study of elementary school math students (Sayeki, Ueno, & 

Nagasaka, 1991), mediation and the physical manipulation of objects was found to 

improve their ability to calculate areas. In an investigation involving elementary 

school children studying science (Ritchie & Vockl, 2000), generative learning 

techniques, such as object manipulation and concept mapping, resulted in more 

recall than non-generative tasks in delayed posttests and in both immediate and 

delayed posttest results for students who worked in teams. 

 
Table 1 
Ways to Stimulate Generation 
 Teacher Given  Learner Constructed 

Organizational 
Title Compose titles 
Headings Compose headings 
Questions Write questions 
Objectives State objectives 
Summaries Write summaries 
Graphs Draw graphs 
Tables Prepare tables 
Main ideas Construct main ideas 

Integrative 
Demonstrations Student demonstrations 
Metaphors Compose metaphors 
Analogues Propose analogues 
Examples Give examples 
Pictures Draw pictures 
Applications Solve problems 
Interpretations Develop explanations 
Paraphrases Put into own words 
Inferences Draw inferences 

Source. Wittrock (1990, p. 354) 
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Numerous studies were also conducted involving integrating new 

information with experience and prior knowledge. Studies (Anderson & Kulhavey, 

1972; Bull & Wittrock, 1973) of the effect of imaging on learning found that it 

improved memory for fictitious prose and for new vocabulary words. In a study 

that partially supported the generative learning theory, when teaching cost-benefit 

analysis to third grade children, Laney (1990) found that verbal-only and verbal-to-

image treatments facilitated reasoning better than an imagery-only treatment. In a 

study on the effect of elaboration, DiVesta and Peverley (1984) found that students 

who generated their own examples of fictitious concepts were more successful at 

concept attainment and near and far transfer than those who were given instructor-

provided examples. Wittrock and Alesandrini (1990) investigated the effect of 

generating summaries and analogies with undergraduate students learning about 

marine life. Summary generation facilitated comprehension better than analogies 

and both generative treatments resulted in better comprehension than a reading only 

treatment. Linden and Wittrock (1981) examined a combination of generative 

strategies (e.g., images, summary sentences, and analogies/metaphors) on the 

retention of factual information and reading comprehension. All generative 

treatments resulted in better comprehension; however, the results were mixed for 

the recall of factual information. King (1992) compared the results of self-

questioning, summarizing, and note-taking while listening to a lecture. In 

immediate posttests, summarizers performed best followed by self-questioners, 

who performed better than note-takers. Delayed posttests found that self-
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questioners performed better than summarizers, and both groups performed better 

than note-takers. Two studies (Kourilsky, 1993; Kourilsky & Wittrock, 1992) 

involved teaching the participants about the generative learning theory and how to 

use various generative strategies while learning about economics. In both studies, 

the use of generative strategies resulted in more comprehension and less 

misunderstanding than not using them.  

 

Generating Associations and Vocabulary Learning 

Of the preceding studies, Bull and Wittrock (1973) and Wittrock and Carter 

(1975) are particularly relevant to vocabulary learning. In their study of fifth grade 

children’s (N = 87) memory for new L1 vocabulary items, Bull and Wittrock 

compared the effect of drawing original images of high and low imagery nouns to 

tracing images that someone else had drawn of the same words, and copying 

written definitions of the same words. The results of a multiple-choice recall test 

one week after the treatment produced a statistically significant main effect, F(1, 

84) = 4.65, p < .05. Results of a paired-samples t-test indicated that retention of 

words for which the children had drawn their own pictures was significantly higher, 

t(84) = 1.98, p < .05, than with the verbal definition treatment. The researchers 

concluded that when the participants related the words to their own experience and 

knowledge and drew an image of high associative value to them, it facilitated the 

retrieval of those words (p. 292). They concluded that when children drew an 

original picture for a word, they were generating a connection between the word 
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and their own experience, and that drawing the image facilitated retention of the 

new word.  

Wittrock and Carter (1975) compared the free recall of familiar L1 

vocabulary words for university students (N = 90) given instructions to reproduce 

or generate hierarchical associations in one of three conditions: a conceptually 

unrelated hierarchy of words, a randomly arranged hierarchy of related words, or a 

properly arranged hierarchy of related words. In this experiment, the words were 

familiar to the participants in all experimental conditions. An ANOVA conducted 

on free-recall posttest scores indicated that there were statistically significant main 

effects for processing (reproductive vs. generative instructions), F(1, 84) = 50.24, p 

< .001, and for organization, F(2, 84) = 33.68, p < .001. The participants given 

instructions to generate a proper hierarchy from a randomized hierarchy of related 

words were the most successful in recalling the words.  

Although no reference was made to the generative learning theory, an L2 

vocabulary study involving associations is also relevant to the present study. Cohen 

and Aphek (1980) reported average recall rates of 78% for words that L2 Hebrew 

learners (N = 26) studied on four recall tasks conducted over a period of five 

weeks. The learners were free to use any of a variety of association tasks “including 

a link to meaning, sound, sound and meaning together, structure, context, mental 

image, letter(s) in the word, proper names, signs and so forth” (p. 223). The 

learners were trained in a variety of associative techniques and allowed to choose 

20 words that they wanted to learn. Over the following five weeks they performed 
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various recall tasks. On two of the recall tasks that involved context, there were 

highly significant correlations (r = .64, p < .01, N = 23 for both tasks) between 

baseline proficiency and performance. There was a moderate correlation (r = .44, p 

< .05, N = 22) between baseline proficiency and performance on a sentence-writing 

task. The authors concluded that their findings suggested that the creation of 

associations and their continued use was helpful in recall tasks (p. 227). Though 

they did not have a control group, they posited that even if there had been one, it 

was possible that the participants in that group would have engaged in some kind of 

association generating in order for learning to take place (p. 230). 
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CHAPTER 3 

PILOT EXPERIMENT 

 

As a preliminary step in designing the experiments used in this study, a 

pilot experiment was conducted in order to clarify the research questions. Table 2 

gives the experimental conditions and findings of the incidental vocabulary 

learning studies reviewed earlier in this study in tabulated form. Experiments from 

two studies (e.g., Barcroft, 2004; Webb, 2005-first experiment) were purposely 

excluded from the table because they included intentional learning conditions.  

As Table 2 shows, in the articles reviewed in this study, researchers have 

primarily focused on comparing incidental vocabulary learning from three types of 

task conditions: (a) encountering the target word in a researcher-generated context, 

(b) inserting the target word into a researcher-generated context, and (c) creating an 

original context for the target word. For the sake of simplicity, I will refer to the 

three types of tasks as receptive, minimally productive, and productive, respectively. 

The popular receptive/productive and input/output dichotomies are obviously 

insufficient designations for the types of tasks under investigation. The designation 

minimally productive might be controversial; however, productive tasks are 

generally considered to involve production, not only of the target word, but also of 

some kind of context. In this study, I use the designation minimal production for 

tasks such as using target words to fill in blanks, generating hierarchies, or creating 

categories in which the learner only writes the target words. 
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Table 2 
Incidental Vocabulary Learning from Learning Tasks 

Study 
Time-on-

task Experimental Conditions Findings 
Hulstijn and 
Trompetter 
(1998) 

Not 
controlled 

Reading and comprehension 
questions 
Writing a composition using target 
 words 

No statistically significant 
difference 

    
Ellis and He 
(1999) 

Controlled Spoken input only 
Interactionally modified spoken 
input 
Modified output (speaking) 

Productive condition 
resulted in significantly 
more learning across all 
posttests 

    
Hulstijn and 
Laufer (2001) 

Not 
controlled: 
More time to 
production 
task 

Reading and comprehension 
questions 
Reading and comprehension 
questions followed by a fill-in-the 
blank task using target words 
Writing a composition using target  
words 

Productive condition 
resulted in most learning, 
followed by the fill-in-the-
blank condition 

    
Webb (2005)  
Second 
experiment 

Controlled Writing a sentence using target 
words 
Reading three sentences containing   
target words 

Productive condition 
resulted in more learning 

    

Folse (2006) Not 
controlled: 
More time to 
fill-in-the-
blank task 

One fill-in-the-blank exercise 
Three fill-in-the-blank exercises 
Writing a sentence using target 
words 
 

Minimally productive 
(three fill-in-the-blank 
exercise) condition 
resulted in twice as much 
learning as the productive 
condition; however, it took 
50% more time 

 

The results of the experiments tabulated above appear to support an order of 

effectiveness for vocabulary learning tasks from productive, minimally productive, 

to receptive—in the order of most to least effective. As discussed in the review of 

the literature, most of the experiments were characterized by uncontrolled variables 

and design flaws. Nevertheless, the general consensus reached by experimenters 

that productive tasks result in more incidental vocabulary learning than receptive 
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tasks appears to be based more on a gut instinct than the result of rigorous 

experimentation.  

Similar to the experiments reviewed above, the pilot experiment reported 

below compared different task types. This might seem odd after arguing against 

this type of experimentation; however, the fundamental difference between the 

pilot experiment and those reported in the literature is that the results of the pilot 

experiment were not intended as support for the claims regarding the importance of 

any particular task type or cognitive process. Rather, they were intended to be used 

together with the results of previous research to provide a basis for hypothesis 

generating. The rationale was that although productive tasks are often generative by 

nature (i.e., they require learners to connect the target word with existing 

knowledge and experience) most minimally productive and receptive tasks 

described in the literature were not particularly generative tasks. And, if learning is 

a function of generation, then tasks designed to exploit the processes of generation 

should be more effective than those that do not. Therefore, if experiments similar to 

those in the literature are conducted comparing productive tasks, which have 

resulted in significantly more learning in the literature, to generative versions of 

receptive and minimally productive tasks, it might be possible to make the latter 

two tasks much more competitive. If receptive and minimally productive tasks that 

are modified to encourage learners to generate more connections between the target 

words and their prior experience/knowledge, and between target words themselves 

compare more favorably than those reported in the literature with regard to 
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incidental vocabulary learning with productive tasks, those results would warrant 

the formulation of hypotheses regarding the efficacy of generation and the design 

of more rigorous experiments to test them.  

 

Methods 

Participants 

The participants (N = 41) in the pilot experiment were native Japanese-

speaking first- and second-year high school students with English proficiency 

ranging from low intermediate to high intermediate level. TOEFL scores (paper-

based) were approximately in the range of 380 to 480. Approximately half of the 

participants were male and half were female.  

 

Experimental Design 

The target words used in this experiment were 24 English names of animals 

similar to the ones used for the main experiments in the present study. The words 

were tested on third-year students at the same high school to ensure a very high 

degree of unfamiliarity. The experiment employed a within-subjects design in 

which each participant practiced all three sets with a random assignment of task 

condition and task order. All the participants learned the same 24 target words. The 

target words were divided into three sets of eight words and the participants learned 

each set under one of the three following task conditions.  
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Task Conditions 

For the control task, the participants were instructed to use each of the eight 

words in the set in an original sentence that demonstrated an understanding of the 

word (see Appendix B). The original sentence-writing task was chosen as a control 

condition for several reasons. One of the reasons was that it is a standard 

productive task used in similar experiments in the second language vocabulary 

learning literature (e.g., Hulstijn & Laufer, 2001; Webb, 2005). Sentence writing 

was one of the strongest learning conditions in many reported experiments and was 

a basis for a number of generalizations regarding productive language use and 

semantic elaboration. Additionally, many classroom practitioners assign sentence 

writing as a vocabulary-learning task based on the belief that it is an effective way 

to learn vocabulary. The final reason for using sentence writing as a baseline task 

was that it allows learners complete freedom to either engage in generation or not, 

thereby hopefully providing some insight into what learners do when left to their 

own devices.  

By contrast, the comparison conditions were designed to force learners to 

engage in generation. The first generative comparison condition was a receptive 

association-generating task. Because the generative learning theory states that 

learning is a result of making associations between new information and existing 

knowledge and experience, the first generative task was designed to encourage the 

generation of associations in a purely receptive format. Target words were used in 

statements and the participants were instructed to evaluate each statement and 
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determine whether it was true or false. Sample statements were, “You can buy a 

platypus at a pet shop,” or “Bream have four legs” (see Appendix C for more 

examples). In evaluating the statements, the participants would have to compare 

their knowledge about the animal with what was written. The participants were 

instructed to read and evaluate. Each of the eight words was used four times for a 

total of 32 statements. The second generative comparison condition was a 

minimally productive association-generating task. The task was designed to 

encourage the participants to generate two kinds of associations: (a) between the 

individual target words, and (b) between the target words and their existing 

knowledge and experience. The task was essentially a fill-in-the-blank task 

involving listing the eight animals in order of size, dangerousness, or other features 

(see Appendix D). It was based on a successful highly generative task used in an 

experiment reported by Wittrock and Carter (1975). Ordering words in a hierarchy 

required the participants to draw on their knowledge of the animal and to think 

about it in relation to the other animals in the set. This experiment was controlled 

for time-on-task. The number of encounters with the target word was dependent on 

how quickly the participants could perform the tasks.  

 

Instrumentation 

Two immediate posttests followed the treatments. Posttest 1 was a 

productive free recall test. The participants were given a blank sheet of paper and 

instructed to write all of the English target words that they remembered from the 
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three tasks along with their Japanese translations. Only words translated correctly 

into Japanese were counted. Words that were spelled correctly were given full 

credit, and words that were misspelled, but recognizable and translated correctly 

were given half credit. Posttest 2, was a receptive translation test. The English 

names of the 24 animals were printed in a column in random order on one side of a 

sheet of paper. The names of the animals were followed by blanks on which 

students were instructed to write the Japanese translation of the names. Together, 

these two tests measured two aspects of word knowledge: the ability to recall and 

produce the form of the target words, and the ability to recall the meaning of the 

words when presented with the form. 

 

Results 

Tables 3 and 4 show the test results from the three treatment conditions. A 

one-way within-subjects ANOVA was conducted on the scores of the productive 

test. The independent variable was task type/generation and the dependent variable 

was test scores. Assumptions for the repeated-measures ANOVA were checked and 

met. The results of the ANOVA revealed a significant main effect for task 

type/generation on the retention of target vocabulary, Wilks  = .31, F(2, 39) = 

43.07, p < .001, multivariate  = .69. Follow-up t-tests were conducted to 

compare posttest scores from the control task to the two generative tasks. Effect 

sizes (d) for the t tests were calculated using the formula . The value of d 

can range from negative to positive infinity, and generally d values of .2, .5, and .8 
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are interpreted as small, medium, and large effect sizes respectively (Green & 

Salkind, 2004, p. 163). Because there were two pairwise comparisons, a Bonferroni 

adjustment required that alpha levels be set to .025 (.05/2) for significance. The 

reason for not comparing the two generative tasks with each other included, among 

other things, the fact that there was no hypothesis regarding which type of 

generation is better, and the minimally productive task included both types of 

generation. Although the reading task resulted in more new words being retained 

than the sentence-writing task, t(40) = 1.86, p = .035, d = 0.29, the difference 

missed statistical significance. The association task resulted in significantly more 

words being retained than the sentence-writing task, t(40) = 9.31, p < .001, d = 

1.45. 

 
Table 3 
Pilot Experiment: Productive Test Results 
  

Control Group 
(Productive) 

 
Generative 1 
(Receptive) 

Generative 2 
(Minimally 
productive 

M 0.55 0.87 2.68 
SE 0.12 0.15 0.21 
95% CI Lower Bound 0.30 0.56 2.26 
95% CI Upper Bound 0.50 1.17 3.11 
SD 0.79 0.96 1.35 
Skewness 1.28 1.55 0.30 
SES 0.37 0.37 0.37 
Kurtosis 0.45 3.70 -0.39 
SEK 0.72 0.72 0.72 
Note. Scores represent the number of words that were correctly written and 
translated into Japanese. Half-credit was given for words with spelling errors, but 
which were translated correctly. 
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Table 4 
Pilot Experiment: Receptive Test Results 
  

Control Group 
(Productive) 

 
Generative 1 
(Receptive) 

Generative 2 
(Minimally 
productive) 

M 1.98 2.93 5.24 
SE 0.23 0.28 0.32 
95% CI Lower Bound 1.51 2.36 4.59 
95% CI Upper Bound 2.44 3.50 5.90 
SD 1.48 1.81 2.07 
Skewness 0.29 0.57 -0.49 
SES 0.37 0.37 0.37 
Kurtosis -0.58 -0.02 -0.27 
SEK 0.72 0.72 0.72 
Note. Scores represent the number of words translated correctly into English. 

 

A one-way within-subjects ANOVA was conducted on the scores of the 

receptive test. The independent variable was task type/generation and the 

dependent variable was the scores on the test. Again, the assumptions for the 

repeated-measures ANOVA were checked and met. The results of the ANOVA 

revealed a significant main effect for task type/generation on retention of target 

vocabulary, Wilks  = .23, F = (2, 39) = 66.81, p < .001, multivariate  = .77. 

Follow-up t-tests showed that the productive association generating task resulted in 

significantly more words being retained than the sentence-writing task, t(40) = 

11.52, p < .001, d = 1.80. The receptive association reading task also resulted in 

significantly more new words being retained than the sentence-writing task, t(40) = 

4.9, p < .001, d = 1.20. Effect sizes for both comparisons were exceptionally high. 
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Discussion 

Although the methodology of the pilot experiment was similar to some of 

the studies reported in the literature review (e.g., Hulstijn & Trompetter 1998; 

Hulstijn & Laufer 2001; Webb 2005), the pilot experiment was intended to be more 

than simply another comparison of incidental second language vocabulary learning 

from different types of tasks (e.g., receptive and productive). The focus of this 

study was to examine the cognitive processes involved in learning, specifically the 

relationship between generation and second language vocabulary learning. The 

pilot experiment served as a preliminary test of the underlying hypothesis of this 

study that generation plays an important role in second language vocabulary 

learning. The results of this experiment were not simply intended to be taken as a 

single set of data, but rather to be compared to the results of the studies shown in 

Table 2. 

The researchers who conducted the studies shown in Table 2 were primarily 

comparing vocabulary learning from different types of tasks, such as productive 

and receptive tasks. Although they were not investigating the role of cognitive 

processes (e.g., generation) involved in those tasks, because their experimental 

conditions involved varying amounts of generation, their findings are valuable for 

comparison purposes. For example, although Hulstijn and Laufer (2001) were 

trying to find support for the construct of involvement, they operationalized their 

hypothesis on the basis of a rubric that classified involvement on the basis of 

whether a task was productive, receptive, or minimally productive. Their 
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productive task, which was the most generative of the three task conditions that 

they compared, resulted in more learning than their minimally productive and 

receptive tasks (which also happened to be minimally generative tasks). Similarly, 

although Webb (2005) concluded from his findings that productive tasks resulted in 

increased incidental learning, his productive experimental condition was the most 

generative of the experimental conditions that he compared. The same can be said 

for most of the experiments shown in Table 2. Generally speaking, the poorly 

performing receptive and minimally productive task conditions in the experiments 

listed in Table 2 were not generative tasks. Therefore, the results of those 

experiments do not preclude the possibility that the increased amount of learning 

from productive tasks was due to generation as opposed to production.  

The pilot experiment answered the question of what would happen when 

generative versions of receptive and minimally productive tasks were substituted 

for the minimally generative versions of those task types in an experiment similar 

to those in Table 2. By their very nature, productive tasks usually require learners 

to generate, because they generally require learners to create original contexts for 

target words. By contrast, minimally productive and receptive tasks tend to be less 

generative, because they often involve teacher (or researcher) created contexts and 

do not require learners to generate many associations to prior experience or existing 

knowledge in order to complete the task. Despite this tendency, however, 

generation is a cognitive process that is independent of task type, and it is possible 

to devise receptive and minimally productive tasks that are highly generative. 
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Therefore in the pilot experiment, such tasks were substituted for the commonly 

used non-generative tasks. Because the design of the pilot experiment was similar 

to that of those shown in Table 2, when the results of the pilot experiment are 

compared to those experiments, generation appears to play a significant role in 

learning from second language vocabulary learning tasks. 

The analysis of the Posttest 1 and Posttest 2 scores from the pilot 

experiment showed that generative versions of receptive and minimally productive 

tasks resulted in approximately 30 to 500% more incidental vocabulary learning 

than the productive (sentence writing) control task. On Posttest 1, which was a very 

difficult uncued productive translation test, incidental vocabulary learning from the 

minimally productive generative task was almost 500% higher than from the 

sentence-writing task. The Posttest 2 scores showed statistically significant 

differences with large effect sizes between both of the comparison (minimally 

productive and receptive) tasks and the sentence-writing task. Based on the Posttest 

2 scores, the receptive task resulted in approximately 50% more learning, and the 

minimally productive task resulted in more than 250% more learning than the 

sentence-writing task. 

When examined from the standpoint of learning being a function of task 

type, the findings of the pilot experiment appear to contradict those of studies such 

as Hulstijn and Laufer (2001) and Webb (2005); however, when they are 

considered from the perspective of the generative learning theory, they are 

consistent. If, as Wittrock (1974; 1992) proposed, learning is a function of 
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generating associations, then it could be argued that the learning that took place 

during the experiments shown in Table 2 was a result of generation. This 

interpretation is entirely plausible, because the productive tasks in those studies, 

such as writing sentences or an essay with the target words, were naturally 

generative tasks—the participants used their L1 knowledge about the new L2 

words and any relevant experience that they might have had in order to create 

original contexts for those words. In comparison, the receptive and minimally 

productive tasks, in those studies, were not particularly generative. New words 

were presented in researcher-generated contexts that required the participants to 

generate very few associations between those words and their experience and 

knowledge, or between the individual words. Therefore, the results of those 

experiments are consistent with the generative learning theory, because naturally 

generative tasks (sentence and composition writing) resulted in more incidental 

vocabulary learning than the minimally generative versions of receptive and 

minimally productive tasks to which they were being compared.  

The results of the pilot experiment raise the question of why sentence 

writing, a naturally generative task that fared the best in previous studies, resulted 

in less learning than the two comparison conditions in the pilot study. A likely 

explanation for this is that sentence writing forces learners to focus their attention 

on aspects of writing such as originality, creativity, grammaticality, and 

punctuation. Although these are important features of a sentence-writing task, from 

the standpoint of incidental vocabulary learning, they could also be considered 
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“distractions.” By contrast, receptive and minimally productive tasks do not 

involve as many distractions and can be designed to focus learners’ attention on 

what the task designer wishes them to learn. The receptive and minimally 

productive tasks designed for the pilot experiment encouraged the participants to 

generate associations between the target words and their knowledge and 

experience, and also between individual target words—without requiring the 

expenditure of energy on non-target word-focused aspects of the tasks, such as 

those involved in writing original sentences. Therefore, despite the generativeness 

of sentence writing, the added distractions inherent in sentence writing likely 

contributed to the increased learning from the comparison tasks.  

Similar to all of the experiments in Table 2, the pilot experiment compared 

different types of tasks, and thereby necessarily involved some uncontrolled 

variables. Where possible, however, the variables were controlled. Time-on-task 

was controlled across all treatments, because, as I discussed earlier in my review of 

the literature, although some researchers (e.g., Hulstijn & Laufer 2001; Webb 

2005) have argued that time-on-task is not a variable to be controlled, their 

argument runs counter both to accepted convention in experimental psychology and 

also to pedagogical reality. There are three major reasons why their arguments for 

not controlling time-on-task must be rejected. In experiments where time-on-task 

was not controlled (e.g., Folse 2006; Hulstijn & Laufer 2001; Webb 2005), the 

treatments allotted the most time consistently resulted in the most learning, 

therefore one could argue that the increased learning from those treatments was due 
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primarily to increased time-on-task. Another closely related problem is task 

efficiency. If a task that results in the incidental learning of ten words in 10 minutes 

(1 word per minute) is compared to a task that results in the learning of 15 words in 

twice that amount of time (.75 words per minute), one can hardly argue (as Hulstijn 

and Laufer and Webb did) that the second task was more effective. The first task 

was not only more efficient, but likely would have resulted in more learning than 

the second task if learners had been permitted the same amount of time to perform 

the task. The final reason is that time is a finite commodity and a classroom reality. 

If the primary purpose of a task is incidental vocabulary learning, teachers naturally 

want to use the most efficient task in order to help them accomplish their teaching 

objectives. For these reasons, if such experiments are to produce pedagogically 

relevant results, it is imperative that they are controlled for time-on-task.  

The variables that were not equalized across treatments in the pilot 

experiment were task type and the number of retrievals. Task type was not 

controlled by design; the pilot experiment was intended to be a replication of the 

experiments discussed above, with generative modifications to the task types that 

had resulted in less vocabulary learning in those studies. With regard to the number 

of retrievals, although research (e.g., Folse 2006, Nation 2001) supports the notion 

that the number of retrievals is an important factor in vocabulary learning, it would 

have been unrealistic to attempt to maintain equal time-on-task and an equal 

number of retrievals among the different experimental conditions. The reason for 

this was that the receptive and minimally productive tasks that were designed for 
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this experiment did not require as much time for a single retrieval as the sentence-

writing task.  

Because the task type and number of retrievals and task type varied across 

the experimental conditions in the pilot experiment, the results do not warrant any 

conclusions about generation. As stated above, the intention of the pilot experiment 

was to investigate whether using generative versions of receptive and minimally 

productive tasks such as those used in previous L2 cross-task comparisons would 

lead to different results than the findings reported in similar studies. Comparisons 

between the pilot study and previous research clearly indicate that this is the case. 

In Hulstijn and Laufer’s (2001) experiment, the three experimental conditions 

(time-on-task is provided in parentheses) were: (a) reading comprehension with 

marginal glosses of the ten target words (40-45 minutes), (b) reading 

comprehension plus fill-in-the-blank activities with the ten target words and 5 

distractors (50-55 minutes), and (c) writing a composition incorporating the ten 

target words (70-80 minutes). The participants in Hulstijn and Laufer’s experiments 

learned an average of 2.3, 3.4, and 6.0 words in the respective treatments. By 

comparison, in the 8-minute treatments in the pilot experiment, participants learned 

an average of 2.9 words in the reading condition, 5.2 words in the fill-in-the-blank 

condition, and 2.0 words in the sentence-writing condition. Hulstijn and Laufer 

used different words and allowed their participants much longer to complete all of 

the tasks than was permitted in the pilot study; therefore, a comparison of the 

number of words learned per minute is not of much value. Rather, the important 
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difference between the two experiments is how, in the pilot experiment, generative 

versions of the same types of activities as those used by Hulstijn and Laufer 

resulted in significantly more vocabulary learning than a task that was similar to the 

task that resulted in the most learning in their study. It is premature to draw 

conclusions about generation on the basis of the pilot experiment alone; however, 

the results are consistent with the predictions of the generative learning theory and 

merit further examination. 

The primary value of this pilot experiment is that it introduces what might 

be another very powerful variable that has not yet been examined in second 

language research—generation, or the generativeness of a task. Although previous 

second language vocabulary researchers had not considered generation as a 

variable, the results of their studies and the pilot experiment are consistent with the 

predictions of the generative learning theory. Therefore, despite very different 

results between previous research and the pilot experiment, the findings of previous 

research, the results of the pilot experiment, and the marked differences between 

the results of previous research and the pilot experiment are all consistent with the 

generative learning theory. Taken as a whole, these findings suggest that claims 

regarding the efficacy of one broad category of task type (e.g., receptive and 

productive) over another, without consideration to what learners are doing while 

they are performing those tasks, might be far too simplistic.  

The primary purpose of this pilot experiment was to generate a hypothesis 

about generation and incidental vocabulary learning. The results of the pilot 
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experiment and previous research all support a hypothesis that generation plays an 

important role in incidental vocabulary learning from various kinds of learning 

tasks. In order to test this hypothesis, the following chapters describe a series of 

experiments that were controlled for task type, time-on-task, and the number of 

retrievals. This required conducting separate experiments for each of the task types 

and maintaining time-on-task and number of retrievals across the treatment 

conditions for each experiment, while manipulating the generation variable. In the 

following section I present the research questions that address this hypothesis. 

 

Research Questions 

In the preceding sections, I have presented the differing usages of the term 

generation in various disciplines, attempted to clear up the misunderstanding that 

exists in the L2 vocabulary learning literature regarding its meaning, presented the 

generative learning theory, briefly summarized some of the research supporting it, 

and reported the results of a pilot experiment comparing various types of tasks. The 

examples of educational research cited above represent a broad range of generative 

learning strategies and techniques and a wide range of academic content.  

Although the generative learning theory has been examined across a broad 

range of academic subjects, it has not been investigated with regard to its relevance 

to L2 vocabulary learning. The main purpose of this study was to address this gap 

in the second language learning literature. In the process of doing so, I also 

addressed a methodological problem with extant studies comparing L2 vocabulary 
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tasks; the dissimilar tasks being compared in those studies involved too many 

variables for researchers to make valid generalizations regarding why certain tasks 

resulted in more learning than the tasks to which they were being compared. 

Therefore, in this study separate experiments were conducted for each task type in 

order to make each experimental condition as similar as possible to the others, 

while manipulating only the generativeness of the task. 

While many of the generative learning theory studies cited above used a 

wide range of generative learning techniques, this study focused on the essence of 

the generative learning theory and examined the two types of generation: 

integration and organization of the to-be-learned information. The tasks used for 

the experiments were one of two kinds: (a) typical classroom tasks (or very similar 

tasks) that were used for control conditions, and (b) tasks that have been modified 

to make them more generative that were used for comparison conditions. The 

central hypothesis of this study is that if, as the generative learning theory proposes, 

learning is a function of associations generated between new information and prior 

experience and knowledge, and between new individual items of information, 

second language vocabulary learning tasks that were modified to exploit those 

generative processes should be more effective than those that do not. A series of 

experiments was conducted to test this hypothesis. The main research question was: 

How does the generative learning theory apply to the context of second language 

vocabulary learning? That question was divided into three specific questions: 
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1. If commonly used vocabulary learning tasks are modified to encourage 

learners to generate associations between prior knowledge or their 

experiences and the target words, will they result in more incidental 

vocabulary learning than the original tasks? 

2. If commonly used vocabulary learning tasks are modified to encourage 

learners to generate associations between the individual target words, will 

they result in more incidental vocabulary learning than the original tasks? 

3. If there are differences in incidental learning between the original and the 

modified tasks, are the differences consistent across different types of tasks 

(receptive, minimally productive, and productive tasks)? 
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CHAPTER 4 

EXPERIMENT 1 

 

In this study I examine incidental second language learning using three 

types of learning tasks: productive, receptive, and minimally productive tasks. Each 

experiment was focused on a particular task type and the generativeness of the task 

was manipulated across three experimental conditions. Experiment 1 addressed all 

three of the research questions using productive original sentence-writing tasks. 

Sentence/composition writing has been used as a benchmark productive task by 

many researchers (e.g., Barcroft, 2004; Hulstijn & Laufer, 2001; Hulstijn & 

Trompetter, 1998; Webb, 2005). Despite the large number of uncontrolled variables 

in each of the experiments, those researchers generalized their results to production 

in general and variously credited or blamed it for the learning that did or did not 

take place. However, the widely diverging results of the research discussed in the 

literature review and the pilot experiment reported above suggest that learning is 

determined by more than production. As mentioned in the discussion section of the 

pilot experiment, unlike those experiments in which widely divergent tasks were 

compared, in order to isolate the effects of a particular variable, or cognitive 

process—generation, in this case—it is imperative to compare similar task types 

and control any other variables that might confound the results, such as time-on-

task and the number of retrievals. If learning is a result of generation, then I predict 
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differential degrees of learning from similar productive conditions in which only 

the generativeness of the treatment conditions has been manipulated. 

A unique problem with sentence writing is that using a new word to make 

an original sentence is an essentially generative activity. When writing an original 

sentence with a new word, a learner is likely connecting that word to existing 

knowledge and experience pertaining to that word. One of the challenges, therefore, 

was devising a control condition that minimized the degree of generation while at 

the same time being a realistic productive learning task. The comparison conditions 

were highly generative sentence-writing tasks. The independent variable for 

Experiment 1 was the type of association being generated: (a) minimal generation 

(control condition), (b) between target words and prior experience, and (c) between 

individual target words. The dependent variables were scores on two types of 

immediate posttests and one delayed posttest. 

 

Methods 

Participants 

The participants in Experiment 1 were 47 Japanese EFL learners studying at 

a highly competitive private coeducational university in western Japan. The 

participants had a minimum of five years of English instruction as part of their 

secondary school curriculum prior to entering university. Additionally, they were in 

their fourth semester of a two-year intensive English program at the university. The 

English program consisted of four 90-minute once-a-week classes in listening, 
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academic writing, discussion, and a special topics course. The participants ranged 

from 18 to 21 years of age, with the mean age being 19. English proficiency as 

measured by scores on the Test of English as a Foreign Language (TOEFL) was in 

the range of 380 to 480. The experiment was conducted during regular English 

classes. 

As with almost all learning and memory research, this experiment compared 

incidental learning conditions only. For the success of this experiment, it was 

imperative that the learners did not engage in intentional learning; therefore, the set 

of activities was not announced as a vocabulary learning experiment, but as a set of 

sentence-writing tasks. None of the students had participated in the pretest, any of 

the other experiments reported in this study, or to the best of my knowledge, any 

other similar experiments. After the completion of the immediate posttests, the 

participants were informed of the purpose of the research. At that time, the 

participants were given the opportunity to have their data excluded from the study. 

None of the students asked to be excluded from the study. Although the experiment 

was conducted as a part of normal class activities, the students were informed at the 

conclusion of the experiment that their performance on the treatment tasks and 

posttests were not to be counted as part of the course grade.  

Because class time was used for the experiment, the experiment was 

intended to be a learning experience for the participants in addition to providing 

data for research. The counterbalanced design, allowed all the participants to 

experience all three experimental conditions and ensured that no participants were 
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disadvantaged by engaging only in less effective experimental tasks. Additionally, 

after the posttests, student feedback on the tasks was solicited and the rationale 

behind the various experimental conditions was explained. This was followed by a 

short discussion of effective ways of studying vocabulary. 

 

Target Vocabulary Items 

Some researchers have found that certain parts of speech are relatively 

easier or more difficult to learn than others (e.g., Laufer, 1990), therefore, in order 

to generalize the findings of their studies to vocabulary learning in general, second 

language vocabulary researchers often conduct experiments using a variety of word 

types. For this study; however, the target vocabulary items were restricted to 

concrete nouns (see Appendix A for a list of words from which the target words 

were selected). The same words were used in all three of the experiments. The 

concrete nouns selected for this study were the names of living creatures (e.g., fish, 

mammals, birds, and insects). The reasons for limiting the study to such a narrow 

lexical category were manifold: 

1. Unlike second language researchers, researchers in cognitive and educational 

psychology (e.g., the studies mentioned in Chapter 2, pp. 32-33) usually 

examine a single part of speech or a narrow category of words.  

2. The category of living creatures is large enough that it was possible to find 24 

English words that represent items familiar to the participants without the 

English names being familiar. Prior experience is a vital part of the 
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generative learning theory. Most of the participants had seen the creatures 

firsthand; therefore, they had prior experience related to the creature.  

3. The words were equally concrete and would therefore evoke similar imagery 

for all of the participants. Words such as despair or despise, would not likely 

be interpreted similarly by all the participants. 

4. Because the words are all names of living creatures, it was possible to use 

similar sentence contexts for all of the words. This was an important 

consideration for later experiments. 

5. Examining another type of noun or a different part of speech, such as verbs or 

adjectives, would have required more activities and additional instruction. 

Two- or three-part activities might have resulted in confusion and possibly 

confounded the results of the experiments.  

6. Initially using a combination of nouns and verbs was considered; however, 

verbs can be divided into a large number of microcategories (Levin, 1993 

found 85 microcategories in a study of only 3000 verbs; also see Pinker, 

2007, pp. 25-87 for a discussion of verb types), which makes it difficult to 

find a sufficient number of suitable unfamiliar verbs that can be used 

interchangeably in an experimental situation. 

7. This study was primarily concerned with investigating generation when 

learning foreign language vocabulary, not how people learn different parts of 

speech. Investigations with different parts of speech should be conducted as 
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separate experiments with experimental conditions specifically tailored for 

the part of speech and type of word being used. 

8. Despite the precautionary notes above, it is likely that different parts of 

speech and different types of words behave similarly to concrete nouns as far 

as memory is concerned. If there is a difference, it is likely to be one of 

degree rather than a completely different phenomenon. 

 

Instrumentation 

Pretest 

In order to avoid the possibility of the participants recognizing the words 

from a pretest and deducing that the treatment tasks pertained to vocabulary 

learning (and subsequently engaging in intentional learning), no pretests were 

administered to the students participating in the experiment. Instead, a pretest (see 

Appendix A) consisting of 58 candidate words was administered to a representative 

sample of native Japanese speaking-students (N = 63) in three intact classes (low 

proficiency, n = 18; intermediate proficiency, n = 23; high proficiency n = 22) 

close to completing their first year in the same program at the university. The 

words were arranged alphabetically in three columns. Each of the 58 candidate 

names of living creatures was written in English next to a blank on which students 

were instructed to write the Japanese translation of the English name, and to write a 

guess even if they were not sure. The purpose of the pretest was to eliminate 

familiar words; however, in order to avoid the possibility of students giving up 
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halfway through a list of completely unfamiliar words, the list included 

approximately eight words that almost all of the students would be able to translate 

successfully (e.g., ant, cow, octopus, tuna). These words were scattered throughout 

the test in order to encourage students to attend carefully to each item. 

The instructions on the pretest were written in Japanese and checked by a 

native Japanese-speaking doctoral student for accuracy and clarity. The instructions 

asked the students to write the Japanese translations for the English names of the 

living creatures in Japanese. Additionally, in order to detect partial knowledge, if 

students were not sure of the correct translation of a word, but knew the category to 

which the animal belongs, they were verbally instructed to write the category (e.g., 

mammal, bird, or insect). They were instructed to skip any words for which they 

knew neither the Japanese translation nor category, and were unwilling to venture a 

guess. An instructor was present in the testing room to ensure that students did not 

communicate with each other during the test. 

The students were given as long as necessary to complete the pretests; 

however, most students completed them in approximately 5 minutes. The 

completed pretests were checked using a liberal checking procedure. All correct 

translations, correct categories (e.g., insect for wasp), and translations that were 

incorrect, but were names of animals belonging to the same category (e.g., any bird 

name for dove), were counted as correct answers. The reason for the inclusion of 

these partially correct answers was that mistaking the creature for another in the 

same category could suggest that the student recognized the word and had partial 
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knowledge of the word, and could therefore possibly learn, or relearn, the word 

more easily than an unfamiliar word. Words that were translated as the name of 

animal in another category were regarded as incorrect. Generally, words that were 

mistaken for a different category of animal were confused with another word (e.g., 

swine was translated as the Japanese name for swan—doubtless, the similarity 

between swine and swan, rather than the familiarity of the word swine was the 

cause the error). The words chosen based on the results of the pretest are provided 

in Appendix B.  

 

Target Word Selection 

Several criteria were used in selecting the final list of target words. The first 

of these was the familiarity of the English word. Only the thirty-six words that were 

translated “correctly” by fewer than ten percent of the students (six or less) were 

considered for inclusion. Another selection criterion was the familiarity of the 

creature itself. A number of native Japanese-speakers including high school, 

undergraduate, and graduate students were shown a list of the Japanese names of 

the creatures and asked to identify the most and least familiar creatures. The least 

familiar creatures were eliminated. The purpose of this was to ensure as much as 

possible that the students would have some kind of schema regarding the creatures 

themselves, but not be familiar with the English names of those creatures. The final 

criterion was to select words that would provide each set with an even distribution 

of insects, birds, water, and land creatures (mammals and reptiles).  
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It was important that the words were not recognizable loanwords. Of the 24 

words, flea and gull are used in Japanese. Flea, as in flea market, is used in 

Japanese; however, most Japanese people think that the term is “free market,” 

which is pronounced the same way in Japanese, rather than a reference to the 

insect. Similarly the only usage of the word gull in Japanese is with regard to gull 

wing doors, such as those on vintage Mercedes-Benz cars. Considering both the 

relative obscurity of the car, and the fact that most Japanese have no idea that the 

term “gull wing” refers the semblance to the bird, gull was also included in the 

final list of 24 words. Although it was possible that some of the participants were 

familiar with the words, the experimental design distributed the advantage across 

all experimental conditions to prevent prior knowledge from confounding the 

results. 

The final list of 24 target words was divided into three sets of eight words 

of approximately equal difficulty (see Table 5). Researchers (e.g., Laufer, 1990) 

have found that factors such as word length and the number of syllables affect the 

learnability of words. The sets were matched as closely as possible for the total 

number of letters and syllables in each set. Additionally, the results of the pretest 

were used to distribute the words that were slightly better known evenly. Finally, a 

native Japanese-speaking doctoral student checked a Japanese translation of the 

lists to see that they were balanced with regard to how familiar university-age 

Japanese students would be with the actual creatures and the Japanese names.  
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Table 5 
Three Sets of Target Words 
 Set 1  Set 2  Set 3 
bream porpoise puffer 
mackerel scallop sole 
raven gull heron 
osprey mallard parakeet 
viper otter mole 
porcupine weasel hare 
tick cicada leech 
wasp flea centipede 
 

Posttests  

Two posttests were administered immediately following the experimental 

treatments. Posttest 1 was a written translation test (see Appendix P) in which the 

participants were provided with a randomized list of the English words and 

instructed to write the appropriate Japanese translations. Posttest 2 was a multiple-

choice L2 to L1 (English to Japanese) translation test with six choices for each 

word—one correct answer and five distractors (see Appendix Q). Each word was 

written in English and the choices were written in Japanese. Distractors were 

selected from Japanese translations of the other words studied in the three 

treatments. If the target word was the name of a bird, the distractors were names of 

birds encountered during the experiment. The rationale behind using two types of 

posttests was to protect against possible floor or ceiling effects.  
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Task Booklets and Glossaries 

An identical task format (see Appendices E, F, and G) was utilized for all 

experimental conditions for Experiment 1. At the top of the page, there was a space 

for the participants to write their names. Under the name, instructions for the tasks 

were printed in Japanese. The instructions were followed by eight target words 

printed in English accompanied by the Japanese translations. 

 

Research Design 

Because the use of intact classes prevented randomizing the participants, a 

counterbalanced, within-subjects design was used for all experiments in this study. 

In this counterbalanced design, the 24 target words were divided into three sets of 

eight words each (see Table 1). All the participants performed all three of the 

learning tasks using a different one of the three sets of words for each task, and 

studied each of the three sets of words under one of the three experimental 

conditions. Task order was also counterbalanced to prevent any set/task 

combinations from having an advantage. This resulted in nine possible 

combinations of word set, task type, and order. A task booklet was made for each 

of the nine combinations (see Table 6). The order of the test booklets was 

randomized before distributing them to the participants.  
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Table 6 
Counterbalanced Task Type, Task Order, and Target Word Set 
 Task Booklet 
Task order 1 2 3 4 5 6 7 8 9 
First A1 B1 C1 B2 C2 A2 C3 A3 B3 
Second B2 C2 A2 C3 A3 B3 A1 B1 C1 
Third C3 A3 B3 A1 B1 C1 B2 C2 A2 
Note. A, B, and C are the three sets of target words. 1, 2, and 3 are the three 
experimental conditions. For example, a Type 9 task booklet uses words in Set B in 
Condition 3 as the first treatment, followed by Set C set under Condition 1, and 
finally, Set A under Condition 2. 
 
 

Procedures 

Control Condition (Minimally Generative Task) 

The intention of the Control Condition (task materials are provided in 

Appendix E) was for the participants to perform a sentence-writing task while 

generating as few connections as possible between the target words and their 

experience and prior knowledge pertaining to the target words, or between the 

target words themselves. In order to minimize associations between target words 

and prior experience or between target words, the participants were instructed to 

use personal pronouns such as he, she, it, and they as the subjects of their sentences 

and to use only one target word per sentence. The participants were provided the 

following list of example sentences: 

They have three cats. 

He doesn’t like dogs. 

She has never seen a real cow. 

She is afraid of cats. 
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The participants were instructed to use the target vocabulary items in the order that 

they appeared in the glossary at the top of the page.  

 

Comparison Condition 1 (Generating Associations with Experience) 

Comparison Condition 1 (task materials are provided in Appendix F) 

examined the part of the generative learning theory that states that people learn by 

generating connections between new information and experience or prior 

knowledge. For this task, the participants were instructed to write a sentence about 

a personal experience using the target word. The following example sentences were 

provided: 

When I was a child, my family had three cats. 

I was bitten by a dog when I was in the fifth grade. 

I see cows every morning near Shin-Sanda station 

My sister is afraid of cats. 

The participants were instructed to use the target vocabulary items in the order that 

they appeared in the glossary and to use only one target word in each sentence. 

 

Comparison Condition 2 (Generating Associations Between Target Words) 

 Comparison Condition 2 (task materials are provided in Appendix G) was 

designed to examine the part of the generative learning theory that states that 

people learn by generating connections between the individual items of new 

information. Therefore, the participants were instructed to write sentences that 
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compared, contrasted, or associated the target words and to use two target words in 

each sentence. Despite it resulting in only half the number of sentences as 

compared to the other two treatment conditions, in order to maintain a consistent 

number of productive retrievals across the experimental conditions, the participants 

were instructed to use all of the target words once, for a total of four sentences. The 

following example sentences were provided: 

I like cats more than I like dogs 

I think dogs make better pets than cats. 

I see cows in Japan more often than I see pigs. 

Cats are not as friendly as dogs. 

 

Miscellaneous Procedural Details 

Time-on-task. The participants were given a maximum of 8 minutes to 

finish each treatment. Each task booklet consisted of three pages (one page per 

treatment condition); therefore’ the participants had 24 minutes to complete all 

three treatments. In order to prevent them from using extra time to learn the target 

words, the participants were instructed to proceed to the next page when they 

finished a page. When they finished, the instructor collected the booklets and the 

participants were instructed to work on other class activities until all students had 

completed the experimental treatments.  
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Logistical issues. Experimental treatments were conducted during the first 

25 minutes of two 90-minute classes. Based on findings (Glanzer & Cunitz, 1966) 

that that a 30-second distractor task attenuated a recency effect, the entire group of 

the participants counted backwards out loud from thirty to zero in English before 

Posttest 1 was distributed. The participants were given as much time as necessary 

to complete the test. Immediately after Posttest 1 was collected, Posttest 2 was 

distributed. The participants were not permitted to use dictionaries or to 

communicate with each other during either of the posttests. Every possible 

precaution was taken to ensure that the participants did not anticipate a vocabulary 

test following the experimental treatments. In order not to confound the results of 

other experiments, all the participants were requested not to tell students in other 

classes about the experiment. 

  

Results  

Data from each of the two posttests from Experiment 1 were analyzed using 

one-way repeated-measures ANOVAs. Generativeness, which was manipulated 

across the treatment conditions, was the within-subjects variable. The dependent 

variable was scores on Posttest 1 and Posttest 2. Descriptive statistics for the results 

of Posttest 1, a written translation test (see Appendix P), are provided in Table 7.  

A one-way repeated-measures ANOVA was conducted on the Posttest 1 

scores. The independent variable was generativeness, and the dependent variable 

was test scores. The assumptions for a repeated-measures ANOVA were checked; 
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z-skew and z-kurtosis were above 3.96 on Comparison Condition 2. Considering 

the difficulty of the test, and the unlikelihood of statistical significance, I proceeded 

with the analysis. The results of the ANOVA revealed no significant main effect 

for task type/generation on the retention of target vocabulary, Wilks  = .89, F(2, 

45) = 2.89, p = .066, multivariate  = .05; therefore, no follow-up tests were 

conducted.  

 
Table 7 
Experiment 1: Posttest 1 (Written Translation Test) Results 
 Control Group 

(Minimally 
Generative) 

Comparison 1  Comparison 2 

M 1.43 1.94 1.49 
SE 0.16 0.20 0.24 
95% CI Lower Bound 1.10 1.53 1.00 
95% CI Upper Bound 1.75 2.34 1.98 
SD 1.12 1.37 1.67 
Skewness 0.44 0.80 1.64 
SES 0.35 0.35 0.35 
Kurtosis -0.48 0.47 2.87 
SEK 0.68 0.68 0.68 
Note. Posttest 1 was a written translation test that required the participants to write 
the Japanese translation of the English animal name. Means are the average number 
of words that were translated correctly. 

 

Descriptive statistics for the results of Posttest 2, a multiple-choice test (see 

Appendix Q), are provided in Table 8. A one-way repeated-measures ANOVA was 

conducted on the scores. The independent variable was generativeness, and the 

dependent variable was test scores. The assumptions for a repeated-measures 

ANOVA were checked and met; however, the results of the ANOVA revealed no 

significant main effect for task type/generation on the retention of target 
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vocabulary, Wilks  = .97, F(2, 45) = .71, p = .496, multivariate  = .03; 

therefore, no follow-up tests were conducted. 

 
Table 8 
Rasch Standardized Residuals for Items (Sorted by Loadings) 
 

 
Item 

 
Loading 

Measure 
(Rasch logit) 

 
Infit MNSQ 

 
Outfit MNSQ 

MC13 .62 -2.17 .99 .89 
MC15 .60 -1.14 1.03 1.24 
MC22 .53 -1.43 .82 .76 
MC3 .50 -1.63 .86 .79 
T15 .46 .96 1.15 1.16 
T13 .42 -.76 .93 .90 
T3 .38 .62 .91 .92 
T19 .34 1.39 1.07 1.10 
MC21 .34 -.95 1.15 1.29 
T22 .31 -.57 .89 .86 
T24 .23 2.47 1.03 .49 
T17 .21 2.47 .90 .59 
MC24 .19 -.57 1.04 1.10 
MC6 .17 -1.83 1.06 .99 
MC19 .17 -.36 .93 .89 
T6 .13 -.57 1.08 1.14 
MC18 .11 -.66 .90 .92 
T21 .10 .96 1.05 1.19 
MC14 -.49 -.36 .90 .86 
MC17 -.48 -.36 1.13 1.10 
T8 -.48 .08 .99 1.02 
MC1 -.37 -.36 1.05 1.06 
T20 -.37 2.47 .85 .44 
MC8 -.35 -.86 .98 .96 
MC20 -.35 -.15 .95 .87 
T2 -.32 1.16 1.05 1.21 
T1 -.30 .62 1.12 1.18 
T16 -.29 .08 .99 .93 
MC2 -.29 -.95 .90 .86 
T23 -.29 -.47 1.05 1.03 
MC23 -.25 -1.63 .97 .91 
T14 -.23 1.16 1.03 .92 
MC9 -.21 -.57 1.03 .99 
MC10 -.16 2.00 1.25 2.11 
MC16 -.14 -.47 .98 .95 
MC4 -.10 -1.14 1.05 1.24 
Note. T = translation test (Posttest 1). MC = Multiple-choice test (Posttest 2). The 
item MC22 refers to item number 22 as measured by the multiple-choice test. T22 
is the same item as measured by the translation test. Items with residual loadings 
below .10 are not shown. 
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In order to investigate whether the multiple-choice and translation test 

measured the same or different construct, a Rasch PCA of item residuals was 

conducted with Winsteps. The results are provided in Table 8. The loadings show 

that the items were not loading according to test type, but according to item. As 

Table 9 shows the multiple-choice test score for almost every word was higher than 

the translation test, particularly for words with high standardized residuals. This 

can be seen by comparing the location of the MC (multiple-choice test) version of 

the word with the T (translation test) version of the word (e.g., MC13 loads higher 

than T13, MC15 higher than T15, etc.). The unexplained variance in the first 

contrast was 6.7 and the eigenvalue was 4.3, which suggests that there was no 

distinctive second dimension. Results of the analysis provide a strong indication 

that Posttest 1 and 2 were measuring the same construct—knowledge of the 

meaning of the words. 

 
Table 9 
Experiment 1: Posttest 2 (Multiple-choice Test) Results 
 Control Group 

(Minimally 
Generative) 

Comparison 1  Comparison 2 

M 3.45 3.79 3.70 
SE 0.26 0.25 0.27 
95% CI Lower Bound 2.92 3.30 3.16 
95% CI Upper Bound 3.96 4.29 4.27 
SD 1.77 1.69 1.85 
Skewness 0.51 0.49 -0.16 
SES 0.35 0.35 0.35 
Kurtosis -0.35 -0.44 -0.36 
SEK 0.68 0.68 0.68 
Note. Posttest 2 was a multiple-choice test where the participants were provided 
with the English word and were required to select the correct Japanese translation.  
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The next step involved analyzing the sentences written by the participants. 

The purpose of this experiment was to examine the relationship between 

vocabulary learning and using target vocabulary in sentences of varying types and 

degrees of generativeness. Therefore, sentences written in each of the experimental 

conditions were analyzed to determine whether they met the criteria for each 

category. Sentences that did not meet the criteria were eliminated. The Control 

Condition was intended to be a non-generative or a minimally generative condition; 

therefore, sentences in which strong associations were made with experience or 

specific knowledge about the creatures were eliminated. Examples of sentences that 

were eliminated are: Bream is one of his favorite fish to eat raw, She doesn’t like 

cicadas because they are noisy, and He doesn’t like hare because it bit him when 

he was 4 years old (see Appendix H for a longer list of sentences that were 

eliminated from the Control Condition). By contrast, Comparison Condition 1 was 

a generative treatment in which the participants were instructed to write sentences 

about the living creatures and connect them to their own experience. Sentences that 

did not fulfill the requirements were eliminated. Examples of sentences that were 

eliminated are: I have never seen a real mallard, I don’t know what is an osprey, 

What is weasel? and Sorry, I don’t know heron (see Appendix I for a longer list of 

words that were eliminated from Comparison Condition 2). Comparison Condition 

2 required the participants to generate associations between target words by using 

two of the target words in each sentence. Words that were not used in sentences or 

that were not used in a sentence with another word were disqualified. 
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I initially rated the way in which the words were used in sentences (a total 

of approximately 1100 usages). Eighty-seven out of 376 sentences in the Control 

Condition were rated as highly generative sentences, and were therefore 

disqualified. Fifty-four out of 376 sentences in Control Condition 1 were rated as 

minimally generative sentences, and were also disqualified. Additionally, 13 words 

were either not used, or not used together with another word in Control Condition 2 

and were disqualified. The above criteria were explained to a native English 

speaking graduate student studying TESOL with over seven years experience 

teaching English in Japan. He rated 240 sentences (approximately 20%) in ten task 

booklets chosen at random. Out of the 240 sentences, he rated 14 of them 

differently for a high interrater reliability of 94.2% (different sentences / total 

number of sentences – 100).  

 
Table 10 
Experiment 1: Posttest 2 (Multiple-choice Test) Results After Case Deletion 
 Control Group 

(Minimally 
Generative) 

Comparison 1  Comparison 2 

M 3.16 4.76 4.08 
SE 0.40 0.41 0.36 
95% CI Lower Bound 2.33 3.91 3.35 
95% CI Upper Bound 3.98 5.61 4.81 
SD 1.99 2.06 1.78 
Skewness 0.10 -0.30 0.21 
SES 0.46 0.46 0.46 
Kurtosis -1.06 -0.32 -0.30 
SEK 0.90 0.90 0.90 
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Out of 47 total participants, 22 had to be deleted because their sentences did 

not meet the requirements for generativeness for the categories. Data from Posttest 

2 after case deletion (N = 25) are provided in Table 10. A one-way repeated-

measures ANOVA was conducted on the scores. The independent variable was 

generativeness, and the dependent variable was test scores. The assumptions for the 

repeated-measures ANOVA were checked and met. The results of the ANOVA 

revealed a significant main effect for task type/generation on the retention of target 

vocabulary, Wilks  = .70, F(2, 23) = 4.95, p = .016, multivariate  = .30. 

Follow-up t-tests were conducted to compare the posttest scores from the control 

task to the two generative tasks. Effect sizes (d) for the t-tests were calculated using 

the formula  (Green & Salkind, 2004, p. 163). For most applications, d 

values of .2, .5, and .8 are respectively interpreted as small, medium, and large. 

Because there were two pairwise comparisons, a Bonferroni adjustment required 

that alpha levels be set to .025 (.05/2). Comparison Condition 1, associations with 

experience, resulted in significantly more vocabulary learning than the Control 

Condition, t(23) = 3.18, p = .002, d = .63. Comparison Condition 2, associations 

between target words, did not result in significantly more learning than the Control 

Condition, t(46) = 1.83, p = .04, d = .37. 

 Posttest 1 and 2 results were also analyzed for internal consistency using 

Winsteps. The Rasch item reliability estimates for the Posttest 1 and 2 results were 

.81 and .84 respectively. The Rasch item separation statistics were 2.07 and 2.32, 

respectively. A Rasch item reliability (or item separation reliability) is similar to 
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the traditional Crohnbach’s Alpha value of internal consistency, and refers to 

reliability as a property of the sample being measured by the scales as well as a 

property of the scale measures being gauged by the sample. The values of item 

reliability are bounded by zero and one and represent the ratio of the item variance 

adjusted for measurement error to the total observed variance and represents the 

proportion of variance not due to measurement error. Values of .81 and .84 indicate 

acceptable reliability (Andrich & Douglas, 1977; Andrich, 1982; Smith, 2001). 

 

Discussion 

Experiment 1 represents a significant change in the direction of 

experimental research on incidental second language vocabulary learning from 

learning tasks. Unlike the pilot experiment and vocabulary learning task 

experiments discussed in the literature review of this study, Experiment 1 focused 

on a single task type—sentence writing. This is significant, because it allowed two 

variables that had not been controlled in previous research, task type and number of 

retrievals, to be controlled. Experiment 1 is also significant in that it featured a 

theory-based, qualitative analysis of sentence data. The analysis of the sentence 

data from Experiment 1 suggested that there was a high degree of variation in the 

amount of generation present in the original sentences generated by the 

participants.  

Experiment 1 compared three sentence-writing task conditions. The Control 

Condition was intended to be a minimally generative task in which the participants 
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wrote sentences using non-specific pronouns, such as he, she, it, and they. By 

contrast, the two comparison conditions were sentence-writing tasks that were 

designed to be more generative: Comparison Condition 1 required the participants 

to use the target words in sentences in which they generated associations with 

personal experience, and Comparison Condition 2 required them to generate 

associations between two of the target words. Repeated-measures ANOVAs 

conducted on the raw scores from Posttests 1 and 2 revealed slight differences 

favoring the comparison conditions; however, the differences were not statistically 

significant. An analysis of the actual sentences written by the participants revealed 

that many of the sentences written for the minimally generative condition reflected 

a high degree of generation. Similarly, an analysis of sentences written in the 

comparison conditions, particularly Comparison Condition 1, revealed that many of 

them displayed little indication of generation. After the sentence data were 

analyzed and generative and non-generative usages in the respective treatment 

conditions were eliminated (see Appendix H for a list of actual sentences that were 

deleted from the Control Condition because they were too generative, and 

Appendix I for sentences that were deleted from Comparison Condition 1 because 

they were either not generative, or suggested minimal generation), the statistical 

analysis of the new data set supported the hypothesis that generating connections 

between new vocabulary items and experience and knowledge made those words 

more memorable. The statistically significant t-test and moderately high effect size 

(d = .63) for the first pairwise comparison supported an affirmative answer to the 
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first research question. Paired samples t-tests comparing incidental vocabulary 

learning from writing minimally generative sentences to sentences that contained 

two of the target words (Comparison Condition 2), however, missed significance 

by a small margin. Therefore, the results did not support the generative learning 

theory with regard to the second research question. In general, however, the results 

of Experiment 1 support the central hypothesis of this study that generation plays 

an important role in incidental second language vocabulary learning from learning 

tasks.  

There are four major findings of Experiment 1. The first was the non-

significance of the original analysis. A likely reason for this is the one mentioned in 

the discussion section following the pilot experiment: sentence writing is a 

naturally generative task; learners instinctively use their knowledge and experience 

as a basis for writing original sentences with new words. Despite attempts to make 

the baseline sentence-writing condition as non-generative as possible by requiring 

the use of impersonal pronouns such as he, she, it and they, many of the 

participants managed to write highly generative sentences even within those 

parameters. This could have been avoided by substituting a very non-generative 

productive task, such as copying sentences; however, few teachers actually assign 

such tasks; therefore, it would not have been representative of what actually 

happens in most foreign language classrooms, and would thus violate one of the 

important methodological principles of this study. The only way to compare 

minimally generative and non-generative sentences was to perform a post hoc 
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analysis of the sentences themselves and eliminate the ones that violated the 

parameters of the various conditions.   

The second major finding of Experiment 1 was that a qualitative analysis of 

the sentences written by the participants indicated considerably different degrees of 

generation between the sentences written by the participants. As I discussed in the 

literature review, although most would agree that the sentences This is a cat and My 

cat Blackie died last Thursday likely indicate substantially degrees of generation in 

the writers’ minds, previous experiments involving tasks conditions in which the 

participants generated original contexts (e.g., Barcroft, 2004; Hulstijn & Laufer, 

2001; Hulstijn & Trompetter, 1998; Webb, 2005) did not include any analysis of 

participant-generated contexts. The lack of analysis, however, was consistent with 

the more or less behaviorist approach taken by those researchers, because they had 

no theoretical basis regarding how the learners’ actual engagement with the tasks 

would lead to more or less incidental vocabulary learning (Although Hulstijn and 

Laufer had a theoretical basis, the literature review in this study explains the logical 

flaw inherent in the design of their study). By contrast, this study is based on a 

theory that provided a basis for the acceptance or rejection of sentence data, and a 

qualitative analysis of the sentence data based on that theory revealed significant 

differences in the generativeness of those sentence data.  

The third major finding was that after case-deletion, the main analysis was 

significant and post hoc t-tests showed a significant difference (p = .002, d = .63) 

between the Control Condition and Comparison Condition 1. These results are 
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consistent with the predictions of the generative learning theory. The paired-

samples t-test between the Control Condition and Comparison Condition 2 just 

missed significance; however it had a moderate effect size (p = .04, d = .37). Part of 

the reason might lie in the fact that compared to the eight sentences in the other 

conditions, the participants only wrote four sentences in Comparison Condition 2 

(in order to equalize the number of retrievals across treatments). Another possible 

reason for the lack of statistical significance was that after case deletion, the n-size 

(N = 25) was simply too small for the analysis to have sufficient statistical power to 

detect a difference that was actually present.  

The fourth major finding of Experiment 1 is that the results clearly 

demonstrated how a significant amount of incidental learning can take place 

through writing original sentences and that such tasks can be an effective way to 

learn vocabulary. Across all three conditions, the participants incidentally learned 

an average of 12 words in 24 minutes while writing original sentences with the 

target words. These results directly challenge Barcroft’s (2004) assertion that 

productive language use inhibits lexical acquisition. Although there might be more 

efficient ways to learn second language vocabulary, the simple fact that the 

participants in Experiment 1 incidentally learned an average of one word every 2 

minutes while performing a sentence-writing task demonstrates the effectiveness of 

that task. A considerable amount of incidental vocabulary learning was taking place 

while the participants were using the target words productively in all experimental 

conditions in Experiment 1. 
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The qualitative analysis of original sentence data is both a strength and a 

potential weakness of Experiment 1. Although the strengths and necessity of this 

analysis were discussed above, it should be noted that despite the high interrater 

agreement regarding the generativeness of the sentences produced by the 

participants in this study, there is a possibility that sentence data alone do not 

provide a sufficient window into what learners are thinking when they write 

sentences. For example, it is likely that the sentence Cats are nice would been have 

classified as a minimally generative sentence by both raters. It is entirely possible; 

however, that the writer of such a sentence could have been thinking of a specific 

cat that they kept as a pet, and had actually generated strong associations with 

personal experience while writing the sentence. It is equally possible that the 

sentence that was produced was only one of several candidates considered by the 

writer (some which might have been very generative), and Cats are nice might 

have been used because the writer felt pressured for time, or simply was confident 

of being able to produce the sentence with no grammatical errors; therefore, post 

hoc classification of the generativeness of sentences is somewhat subjective and 

likely to be wrong some of the time. On the positive side, however, time constraints 

required that the participants write quickly; therefore, it is likely that they had little 

time to mull over a variety of sentences, and that most of the sentences provided an 

accurate picture of what the participants were thinking as they wrote. 

An interesting pedagogical implication of the results of Experiment 1 stems 

from the fact that many of the participants did not follow the instructions. This 
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suggests that despite attempts by teachers to make a particular sentence-writing 

task generative, learners might not actually engage with the task as instructed. This 

does not necessarily mean that teachers are powerless with regard to whether or not 

learners engage in a writing task generatively. The results of Experiment 1 suggest 

the opposite. Most of the sentences that were disqualified were sentences that 

demonstrated too much generation for a minimally generative control condition, 

rather than not enough generation. The tendency with tasks that require learners to 

generate an original context seems to be toward more generation, rather than less. 

Therefore, as the results of the pilot experiment suggest, although original sentence 

writing might not be the most efficient type of task, it encourages generation and 

results in significant amounts of learning.  

As noted above, Experiment 1 provided support for the hypothesis that 

tasks that encourage learners to generate associations between new items and 

existing knowledge and experience result in increased incidental vocabulary 

learning. The following chapters describe experiments featuring task types in which 

the amount of generation was more easily controlled—receptive and minimally 

productive tasks. Such tasks provided a much clearer picture of the role of 

generation in incidental vocabulary learning for two reasons. First, minimally 

productive and receptive tasks, as they appear in second language learning 

materials, are often not very generative. Second, unlike sentence-writing tasks in 

which the learners have considerable creative freedom, rather than hoping that the 
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participants abide by instructions to generate or not, the generativeness of receptive 

and minimally productive tasks can be controlled by the design of the task itself. 

 
 



 94 

CHAPTER 5 

EXPERIMENT 2 

 

Experiment 2 addressed all three research questions by comparing three 

receptive learning tasks. All three tasks were reading tasks. The Control Condition 

was a commonly used reading task, and the two comparison conditions were 

intended to be as similar as possible to the Control Condition except in the amount 

and type of associations that the participants generated. Experiment 2 was 

controlled for activity type, time-on-task, and the number of retrievals of the target 

words. The participants were given approximately 5 minutes to complete each task 

and had two receptive encounters with each of the target words while performing 

each task. Generation was the only variable that was manipulated across the three 

treatment conditions. The independent variable for Experiment 2 was three types of 

generation: (a) minimal generation, (b) generation of associations between the 

target words and prior experience, and (c) generation of associations among the 

target words. The dependent variables were scores on two immediate posttests.  

 

Methods 

Participants 

The participants in Experiment 2 were 65 Japanese EFL learners in the 

same intensive English program as the participants in Experiment 1. None of the 

students had participated in the pretest, any of the other experiments reported in 
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this study, or to the best of my knowledge, any other similar experiments. They 

were in the same proficiency range as the students in Experiment 1. All details in 

this section of Experiment 1 also apply to Experiment 2. 

 

Target Vocabulary Items 

Target vocabulary items used for Experiment 2 were the same as those used 

in Experiment 1. All details in this section of Experiment 1 also apply to 

Experiment 2.  

 

Instrumentation 

Pretest 

The target vocabulary items were pretested with a separate group of 

students of similar educational backgrounds and English proficiency levels. All 

details in this section of Experiment 1 also apply to Experiment 2. 

 

Posttests  

Incidental learning of the target vocabulary items was tested using the same 

two posttests as those used in Experiment 1. All details in this section of 

Experiment 1 also apply to Experiment 2.  
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Task Booklets and Glossaries 

An identical task booklet/glossary format as that described in this section of 

Experiment 1 was utilized for all experimental conditions for Experiment 2. All 

details in this section of Experiment 1 also apply to Experiment 2. 

 

Research Design 

As with Experiment 1, a counterbalanced, within-subjects design in which 

all the participants performed all three of the learning tasks using a different set of 

words for each task (see Table 2) was employed in Experiment 2. Word set/task 

combinations and task order were randomized. All the participants studied each of 

the three sets of words under one of the three experimental conditions and in one of 

the three possible task orders. All details in this section of Experiment 1 also apply 

to Experiment 2. 

 

Procedures 

Control Condition (Minimally Generative Task) 

The intention of the Control Condition (see Appendix J) was for the 

participants to perform a commonly used minimally generative receptive learning 

task (similar to the one used in Hulstijn & Laufer, 2001) in which learners read a 

short paragraph about imaginary characters and situations and evaluated eight 

statements about the paragraph as true or false. Each of the target words was used 
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once in the reading and once in the statements, so the participants had two receptive 

encounters with each word.  

 

Comparison Condition 1 (Generating Associations with Experience) 

Comparison Condition 1 (see Appendix K) examined the part of the 

generative learning theory that states that people learn by generating connections 

between new information and prior experience or knowledge. The treatment 

condition used to test this aspect of the theory with regard to receptive tasks 

consisted of 16 statements (e.g., I ate squid last week) that the participants 

evaluated on the basis of their personal experience and marked as either true or 

false. The target words were used once in each of the statements for a total of two 

receptive encounters with each word. The statements were written to reflect the 

prior experience of the participants as much as possible. The statements were 

presented in two groups of eight (one statement for each target word in each group) 

with the order of the statements randomized within each group. This manner of 

presentation was used to ensure that even if some of the participants did not have 

enough time to evaluate all of the statements, they would have been exposed to 

each of the words at least once. Simple grammatical structures were used, and as 

much as possible, non-target words were selected from the most frequently used 

2000 English word families. Word frequency was checked using Lextutor (Cobb, n. 

d.). Potentially difficult words were accompanied by parenthetical L1 glosses in the 

text. 
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Comparison Condition 2 (Generating Associations Between Target Words) 

 Comparison Condition 2 (see Appendix L) examined the part of the 

generative learning theory that states that people learn by generating connections 

between individual items of new information. The treatment condition used to test 

this statement with regard to receptive tasks consisted of eight statements (e.g., A 

squid has more legs than a hornet) for the participants to evaluate and mark as 

either true or false. Each statement required the participants to compare, contrast, or 

associate two of the target words. Each statement contained two target words; 

therefore, as with the other two tasks, this task provided a total of two receptive 

encounters with each of the target words. Both the reading and the statements used 

high-frequency vocabulary (with the exception of the target word) and simple 

grammatical structures. Potentially difficult words were accompanied by 

parenthetical L1 glosses in the text. 

 

Miscellaneous Procedural Details 

Time-on-task. The participants were given a maximum of 5 minutes to 

finish each treatment. Each task booklet consisted of three pages (one page per 

treatment condition); therefore, the participants had 15 minutes to complete all 

three treatments. In order to prevent them from using extra time to learn the words, 

the participants were instructed to proceed to the next page when they finished a 

page. When they finished, the instructor collected the booklets and the participants 
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were instructed to work on other class activities until everyone had completed the 

experimental treatments. 

 

Logistical issues. All details in this section of Experiment 1 also apply to 

Experiment 2. 

  

Results 

Posttest 1 consisted of only the target English words followed by blanks on 

which the participants were instructed to write the Japanese translation. It was the 

more difficult of the two tests and floor effects were anticipated. Descriptive 

statistics for Posttest 1 results are provided in Table 11. A repeated-measures 

ANOVA was conducted on the scores. The between-subjects independent variable 

was generativeness, and the dependent variable was test scores. Assumptions for a 

repeated-measures ANOVA were checked. Considerable skewness and kurtosis 

suggested a floor effect due to the difficulty of the test. Despite this, because of the 

reasonably large n-size and the difficulty of the test, the analysis was conducted on 

the scores as they were. The results of the ANOVA revealed a significant main 

effect for generation on the retention of target vocabulary, Wilks  = .91, F(2, 63) 

= 3.25, p = .045, multivariate  = .09. Follow-up t-tests were conducted to 

compare posttest scores from the control task to those of the two generative tasks. 

Because there were two pairwise comparisons, a Bonferroni adjustment required 

that alpha levels be set to .025 (.05/2). Comparison Condition 1, associations with 
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experience, did not result in significantly more vocabulary learning than the 

Control Condition, t(64) = 1.30 , p = .10, d = .16. Comparison Condition 2, 

associations between target words, resulted in significantly more learning than the 

Control Condition, t(64) = 2.56, p = .007, d = .32. The Rasch item reliability 

estimate for the Posttest 1 results was .85, and Rasch item separation was 2.43. 

 
Table 11 
Experiment 2: Posttest 1 (Written Translation Test) Results 
 Control Group 

(Minimally 
Generative) 

Comparison 1  Comparison 2 

M 0.97 1.18 1.42 
SE 0.13 0.16 0.17 
95% CI Lower Bound 0.70 0.86 1.06 
95% CI Upper Bound 1.23 1.51 1.77 
SD 1.07 1.31 1.45 
Skewness 1.85 1.28 1.50 
SES 0.30 0.30 0.30 
Kurtosis 6.20 1.79 2.91 
SEK 0.59 0.59 0.59 
 

Posttest 2 was a multiple-choice test that required the participants to choose 

the correct Japanese translations for the English target words. Descriptive statistics 

for Posttest 2 results are provided in Table 12. A repeated-measures ANOVA was 

conducted on the scores. The between-subjects independent variable was 

generativeness, and the dependent variable was test scores. The assumptions for a 

repeated-measures ANOVA were checked and met. It was discovered after the fact 

that two of the participants did not submit their posttests; therefore, their data were 

not included in the analysis. The results of the ANOVA revealed a significant main 

effect for generation on retention of target vocabulary, Wilks  = .84, F(2, 61) = 
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5.65, p = .006, multivariate  = .16. Follow-up t-tests were conducted to compare 

posttest scores from the control task to the two generative tasks. Because there 

were two pairwise comparisons, a Bonferroni adjustment required that alpha levels 

be set to .025 (.05/2). Comparison Condition 1, associations with experience, 

resulted in significantly more vocabulary learning than the Control Condition, t(62) 

= 2.18 , p = .017, d = .28. Comparison Condition 2, associations between target 

words, resulted in significantly more learning than the Control Condition, t(62) = 

3.36, p = .001, d = .42. Effect sizes (d) were in the range of small to medium for 

both comparisons (Green & Salkind, 2004, p. 163). The Rasch item reliability for 

the Posttest 2 results was .87 and Rasch item separation was 2.58. 

 
Table 12 
Experiment 2: Posttest 2 (Multiple-choice Test) Results 
 Control Group 

(Minimally 
Generative) 

Comparison 1  Comparison 2 

M 2.32 2.79 3.03 
SE 0.19 0.21 0.24 
95% CI Lower Bound 1.92 2.38 2.55 
95% CI Upper Bound 2.71 3.20 3.51 
SD 1.54 1.63 1.91 
Skewness .61 0.09 0.33 
SES 0.30 0.30 0.30 
Kurtosis -0.29 -0.86 -0.69 
SEK 0.60 0.60 0.60 
 

Discussion 

As with Experiment 1, Experiment 2 focused on a single task type—

receptive tasks, specifically reading. It compared a typical activity, reading 

sentences containing the target words followed by true/false statements (also 
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containing target words), to two generative tasks. Comparison Condition 1 required 

the participants to evaluate statements pertaining to personal experience containing 

the target words and mark them true or false. Comparison Condition 2 required the 

participants to evaluate statements that contained two of the target words and mark 

them true or false. Task type, time-on-task, and the number of receptive retrievals 

were equalized across all three experimental conditions. The sample size (N = 65) 

was large for a repeated-measures analysis. Incidental vocabulary learning was 

measured using two posttests. As the descriptive statistics for skewness and 

kurtosis show in Table 11, the Posttest 1 scores suffered from a floor effect. The 

Posttest 2 scores, however, were normally distributed across all three treatment 

conditions. Because the Posttest 1 results suffered from a floor effect, the Posttest 2 

results are the basis of this discussion.  

There are several important findings of Experiment 2. The first is that as 

measured by Posttest 2, the participants learned approximately 2.3 words during the 

minimally generative task compared to 2.8 and 3.0 words during the generative 

tasks. This means that during the generative treatments, the participants were 

learning more than one word every 2 minutes, which was slightly higher than the 

amount of learning that took place in two of the sentence-writing task conditions in 

Experiment 1. The significant t-tests for both pairwise comparisons supported the 

generative learning theory with regard to both the first research and the second 

research questions.  
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This is an important finding, because if the differences between treatments 

are due to generation, the results of Experiment 2 support my assertion in the 

discussion section of Experiment 1 that it is easier to control generativeness with 

receptive tasks than with creative tasks, such as sentence writing. With the Control 

Condition, there was the possibility that the reading passage would create an 

artificial “prior experience” and cause the words studied in the Control Condition 

to become more salient than those in the generative treatments. In fact, Wittrock 

(1990) listed reading passages with post-reading questions as a generative activity. 

Because of this, I considered several other options; however, despite the potential 

problems, based on the frequency with which readings with post-reading questions 

are encountered in ESL textbooks, I decided to conduct the experiment in its 

present form. Regardless of the moderately generative nature of the Control 

Condition, I anticipated that the two comparison conditions would be much more 

generative because they involved associating the target words directly with the 

participants’ actual experience and with other target words.  

The second important finding from this experiment is that it demonstrates 

how simple receptive tasks can be made more effective by redesigning them so that 

they encourage learners to generate connections between their prior experience and 

new words, and between individual new words. Perhaps the problem with extant 

receptive activities is a narrow preconception on the part of task designers and 

materials developers regarding what receptive tasks are. They need not simply 

involve reading passages and answering questions about those passages. The results 
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suggest that connections to learners’ own experience and knowledge are much 

more robust than connections made to a story or a reading passage. The tasks 

designed for this experiment are just two examples of generative tasks; however, 

with a little creativity, teachers and materials developers should be able to think of 

new and novel ways to encourage students to generate those powerful associations. 

A third important finding of Experiment 2 is the difference between the two 

generative treatments. Similar to the pilot experiment reported in the literature 

review of this study, Comparison Condition 2 was the most effective task. 

Although it contained only half the number of sentences compared to the other two 

task conditions, it involved both types of generation. It not only encouraged the 

participants to generate associations between two of the target words, but also 

required them to utilize their prior knowledge of the creatures in order to evaluate 

the statements. Statistical comparisons were not carried out between the two 

generative treatments because there was no a priori hypothesis regarding the 

relative effectiveness of the two types of generations (and also because Comparison 

Condition 2 included both types of generation—to prior knowledge and experience 

and between target words). Based on this finding, one could hypothesize that the 

more kinds of generation learners engage in, the better they retain new words. 

With regard to alternative explanations for the results, although it has not 

been researched in the field of second language learning, there is a possibility that 

the act of evaluating a statement leaves more salient memory traces than simply 

reading one. In the Control Condition, half of the receptive encounters with the 
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words were in sentences that were not evaluated, and half of the encounters were in 

sentences that had to be evaluated. Therefore, it could be argued that although there 

were 16 receptive encounters with the target words in all of the experimental 

conditions, the participants only evaluated eight statements in the Control 

Condition and in Comparison Condition 2, compared to 16 statements in 

Comparison Condition 1. This could explain why the participants learned more 

words in Comparison Condition 1 than in the Control Condition, but it does not 

explain why Control Condition 2 resulted in the most learning. It could also be 

argued that even though the participants did not have to mark the statements as true 

or false, the participants were actually evaluating them, because they had to 

determine whether both statements agreed with each other. The previous objection 

breaks down even further when we consider what the participants actually did in 

the Control Condition. The instructions for the task were that the participants first 

read all of the sentences then evaluate the true/false statements. Therefore after 

reading the sentences, when evaluating the statements, it is likely that the 

participants checked the sentences again—resulting in a higher number of 

exposures than either of the generative tasks. These objections were anticipated in 

the design stage of this experiment; however, this task was selected because it most 

closely resembled a typical reading task with post-reading questions. The results 

strongly support a hypothesis that lexical acquisition is not simply based on the 

number of retrievals or the number of evaluations that the learners engage in, but 

that there are qualitative differences among retrievals and evaluations.  
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The results of Experiment 2 demonstrate that, when properly designed, 

receptive tasks can be a highly efficient way to learn new vocabulary. Based on 

these results, it is likely that the lower levels of learning from receptive tasks 

reported in the literature (e.g., Ellis & He, 1999; Hulstijn & Laufer, 2001; Webb, 

2005) were not necessarily due to reception, but might have been due to the design 

of the tasks chosen for the experiments. As mentioned above, while performing the 

most effective task in Experiment 2, the participants learned an average of 3.0 

words in 5 minutes. Even the less effective generative task in Experiment 2 resulted 

in the participants learning approximately 2.8 words in the same amount of time. In 

terms of words learned per minute, these results are slightly higher than the results 

of the sentence-writing conditions of Experiment 1. When compared to receptive 

tasks, such as the one reported by Hulstijn and Laufer (2001) that resulted in an 

average of 2.7 words out of ten being learned in a 40-minute reading task, the 

results underscore how incidental vocabulary learning can be vastly different 

between tasks that appear quite similar.  

Similar to my comments regarding Hulstijn and Laufer’s experiment in the 

discussion section of Experiment 1, like original sentence writing, reading passages 

and then answering questions is doubtless a valuable activity. Depending on the 

difficulty of the text, reading can serve a variety of language learning functions (see 

Nation, 2001 for a discussion of text difficulty and learning objectives). If the 

purpose of the reading activity is incidental vocabulary learning, however, the 
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results of Experiment 2 suggest that introducing a generative element can greatly 

improve vocabulary learning.  

Also, as with Experiment 1, these results challenge the involvement load 

hypothesis (Laufer & Hulstijn, 2001). According to Laufer and Hulstijn’s rubric, 

receptive tasks involve little need, search, or evaluation. Despite that, however, the 

tasks of Experiment 2 resulted in three to four times more learning than their most 

successful task—which scored highest on the same rubric (and therefore should 

have resulted in more learning). The results of both Experiments 1 and 2 

underscore the importance of rigorous experimentation and carefully controlling 

variables to isolate the specific process being examined prior to making assertions 

regarding that process. As Table 1 (in the section describing the pilot experiment) 

shows, second language vocabulary learning researchers have published many 

studies comparing widely divergent task types and, despite the myriad differences 

between the tasks, have made assertions regarding the relative effectiveness of one 

type of task over another. With regard to the involvement load hypothesis, 

Experiment 2 compared three tasks that would have scored the same on their rubric. 

The significant differences between the scores on the posttests after the experiment 

suggest that there are factors other than need, search, and evaluation involved in 

lexical acquisition. 

In many ways, Experiment 2 was a successful experiment. It had a large n-

size (N = 65) for a repeated-measures design. Compared to the substantial number 

of cases that had to be deleted from Experiment 1, no cases had to be deleted, and 
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only two cases did not have data for Posttest 2. Compared to the experiments 

reported in the literature and reviewed above, this experiment was carefully 

controlled for variables that could have influenced the results, and only generation 

was manipulated across the experimental conditions. Additionally, the results of the 

experiment demonstrated that all receptive tasks are not the same, and provided a 

fairly clear idea of what factors could have been responsible for the additional 

learning in the two comparison conditions. The experiment was also successful in 

that the results were in line with the results of the pilot experiment and Experiment 

1 and provided additional support for the central hypothesis of this study. Finally, 

apart from the results, the experiment introduced two novel receptive vocabulary 

tasks that can be easily introduced to teaching environments. 
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CHAPTER 6 

EXPERIMENT 3 

 

Experiment 3 addressed all three research questions by comparing three 

minimally productive learning tasks. Minimally productive tasks involve learners in 

producing only the target word, but not a context. Tasks in this category include 

categorizing, ordering (as in the pilot experiment), and fill-in-the-blank tasks. All 

three tasks compared in Experiment 3 were minimally productive fill-in-the-blank 

tasks. The Control Condition was a reading followed by fill-in-the-blank 

statements, and the two comparison conditions were intended to be as similar as 

possible to the Control Condition except in the amount and type of associations that 

the participants generated. As with Experiments 1 and 2, Experiment 3 was 

controlled for activity type, time-on-task, and the number of retrievals of the target 

words. The participants were given approximately 5 minutes to complete each task 

and wrote each target word twice in the course of performing each task. Generation 

was the only variable that was manipulated across the three treatment conditions. 

The independent variable for Experiment 3 was three types of generation: (a) 

minimal generation, (b) the generation of associations between the target words and 

prior experience, and (c) the generation of associations among the target words. 

The dependent variables were scores on two immediate posttests.  
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Methods 

Participants 

 The participants in Experiment 3 were 42 Japanese EFL learners in the 

same intensive English program as the participants in the preceding experiments. 

None of the students had taken part in any of the other experiments reported in this 

study, or to the best of my knowledge, any other similar experiments. They were in 

the same proficiency range as the students in Experiment 1. All details in this 

section of Experiment 1 also apply to Experiment 3. 

 

Target Vocabulary Items 

Target vocabulary items used for Experiment 3 were the same as those used 

in the preceding experiments. All details in this section of Experiment 1 also apply 

to Experiment 3.  

 

Instrumentation 

Pretest 

The target vocabulary items were pretested with a separate group of 

students of similar educational backgrounds and English proficiency levels. The 

participants in Experiment 3 had neither taken the pretest nor participated in any of 

the other experiments. All details in this section of Experiment 1 also apply to 

Experiment 3. 
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Posttests  

Incidental learning of the target vocabulary items was tested using the same 

two immediate posttests as those used in Experiment 1. All details in this section of 

Experiment 1 also apply to Experiment 3. 

 

Task Booklets and Glossaries 

An identical task booklet/glossary format as those described in this section 

of Experiment 1 was utilized for all experimental conditions for Experiment 3. All 

details in this section of Experiment 1 also apply to Experiment 3. 

 

Research Design 

As with Experiment 1, a counterbalanced, within-subjects design in which 

all the participants performed all three of the learning tasks using a different set of 

words for each task (see Table 2) was employed in Experiment 3. Word set/task 

combinations and task order were randomly assigned. All the participants studied 

each of the three sets of words under one of the three experimental conditions. All 

the participants studied each of the three sets of words under one of the three 

experimental conditions and in one of the three possible task orders. All details in 

this section of Experiment 1 also apply to Experiment 3. 
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Procedures 

Control Condition (Minimally Generative Task) 

The Control Condition (see Appendix M) was a typical fill-in-the-blank 

task that generated as few connections between the target words and their prior 

experience, or between the individual target words as possible (Hulstijn & Laufer, 

2001 used a very similar task). For this task, the participants were required to read a 

series of sentences containing the target words. One target word was used once in 

each of the eight sentences. Following the reading, the participants were instructed 

to use the words to fill blanks in statements that pertained to the sentences that they 

had just read. The participants were permitted to look at the sentences while filling 

in the blanks. The words were used once in the sentences and twice in the fill-in-

the-blank statements. The participants took approximately 5 minutes to complete 

the task. High-frequency vocabulary (with the exception of the target vocabulary 

word) and simple grammatical structures were used in the reading and the 

sentences. Potentially difficult words were accompanied by parenthetical L1 

glosses in the text. Both of the comparison conditions allowed for only two 

retrievals (productive); therefore, the Control Condition had a slight advantage over 

the two generative treatments in that it provided an extra receptive encounter with 

the target words; however, considering that one of the stipulations for task design 

in this study was that the control condition reflect typical classroom tasks, this was 

unavoidable. The advantage to the Control Condition was not anticipated to be 

significant. 



 113 

 

Comparison Condition 1 (Generating Associations with Experience) 

Comparison Condition 1 (see Appendix N) was designed to examine the 

part of the generative learning theory that states that people learn by generating 

connections between new information and existing experience or knowledge. This 

task consisted of a series of statements preceded by blanks onto which the 

participants were asked to insert an appropriate target word. The following are 

examples of the statements: 

___________ I have seen these in my house. 

 ___________ I know someone who has one as a pet. 

 ___________ I have touched one of these before. 

There were 24 statements in total; however, in order to maintain an equal number 

of productive retrievals across all treatments, the participants were instructed to use 

each of the target words only twice. There were no single correct answers; the 

target words could be used in front of any statement that reflected the participants’ 

experience. As with the other treatments, the participants were given approximately 

5 minutes to complete the task. High-frequency vocabulary (with the exception of 

the target vocabulary word) and simple grammatical structures were used in the 

statements. Potentially difficult words were accompanied by parenthetical L1 

glosses in the text. 
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Comparison Condition 2 (Generating Associations Between Target Words) 

Comparison Condition 2 (see Appendix O) examined the part of the 

generative learning theory that states that people learn by generating connections 

between the individual items of new information. This task consisted of a series of 

statements that contained two blanks onto which the participants were asked to 

insert two appropriate target words. The following are examples of the statements: 

I have seen ______________, but I have never seen ______________. 

I can eat ______________, but I could never eat ______________. 

______________ are larger than ______________. 

 

There were 15 statements in total; however, in order to maintain an equal number 

of productive retrievals across all treatments, the participants were instructed to use 

each of the target words only twice. There were no single correct answers for any 

of the statements; thus, the statements could be completed with a number of 

different target words. As with the other treatments, the participants were given 

approximately 5 minutes to complete the task. High-frequency vocabulary (with the 

exception of the target vocabulary word) and simple grammatical structures were 

used in the statements. Potentially difficult words were accompanied by 

parenthetical L1 glosses in the text. 

 

Miscellaneous Procedural Details 

Time-on-task. The participants were allowed a maximum of 5 minutes to 

finish each treatment. Each task booklet consisted of three pages (one page per 
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treatment condition); therefore, the participants had 15 minutes to complete all 

three treatments. In order to prevent them from using extra time to learn the words, 

the participants were instructed to proceed to the next page when they finished a 

page. When they finished, the instructor collected the booklets and the participants 

were instructed to work on other class activities until all students had completed the 

experimental treatments. 

 

Logistical issues. All details in this section of Experiment 1 also apply to 

Experiment 3. 

  

Results 

Posttest 1 consisted of only the English target words followed by blanks on 

which to write the Japanese translation. The descriptive statistics for Posttest 1 

results are provided in Table 13. A repeated-measures ANOVA was conducted on 

the test scores. The between-subjects independent variable was generativeness, and 

the dependent variable was test scores. The assumptions for a repeated-measures 

ANOVA were checked and met. The Rasch item reliability estimate for the Posttest 

1 results was .79, and Rasch item separation was 1.91. The results of the ANOVA 

revealed no significant main effect for generation on retention of target vocabulary, 

Wilks  = .90, F(2, 40) = 2.20, p = .124, multivariate  = .10. Due to the non-

significant ANOVA, follow-up t-tests were not conducted on the posttest scores. 
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Table 13 
Experiment 3: Posttest 1 (Written Translation Test) Results 
 Control Group 

(Minimally 
Generative) 

 
 

Comparison 1  

 
 

Comparison 2 
M 2.50 2.66 3.10 
SE 0.28 0.28 0.31 
95% CI Lower Bound 1.93 2.09 2.47 
95% CI Upper Bound 3.07 3.24 3.72 
SD 1.84 1.84 2.01 
Skewness 0.40 0.72 0.36 
SES 0.37 0.37 0.37 
Kurtosis -0.65 0.45 -0.63 
SEK 0.72 0.72 0.72 
 

Table 14 
Experiment 3: Posttest 2 (Multiple-choice Test) Results 
 Control Group 

(Minimally 
Generative) 

 
 

Comparison 1  

 
 

Comparison 2 
M 4.60 4.88 5.02 
SE 0.31 0.30 0.29 
95% CI Lower Bound 3.96 4.28 4.44 
95% CI Upper Bound 5.23 5.48 5.61 
SD 2.02 1.92 1.87 
Skewness -0.51 -0.12 -0.11 
SES 0.37 0.37 0.37 
Kurtosis -0.02 -0.68 -0.97 
SEK 0.72 0.72 0.72 
 

Posttest 2 was a multiple-choice test that required the participants to choose 

the correct Japanese translation of the English word. The descriptive statistics for 

the Posttest 2 results are provided in Table 14. The Rasch item reliability estimate 

for the Posttest 2 results was .83, and Rasch item separation was 2.22. A repeated-

measures ANOVA was conducted on the scores. The between-subjects independent 

variable was generativeness, and the dependent variable was test scores. The 
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assumptions for a one-way repeated-measures ANOVA were checked and met. The 

results of the ANOVA did not reveal a significant main effect for generation on 

retention of target vocabulary, Wilks  = .94, F(2, 40) = 1.33, p = .278, 

multivariate  = .06. Therefore, follow-up t-tests were not conducted on the 

posttest scores. 

  

Discussion 

As with the two previous experiments in this study, Experiment 3 focused 

on a single task type—minimally productive tasks, specifically fill-in-the-blank 

tasks. It compared a typical task consisting of a reading passage containing the 

target words followed by statements with blanks which the participants were 

required to fill with the appropriate target words, to two generative fill-in-the-blank 

tasks. Comparison Condition 1 required the participants to read statements 

pertaining to personal experience or knowledge about the target words and to write 

the target words on blanks in front of appropriate statements. Comparison 

Condition 2 required the participants to fill two blanks in statements with different 

target words. The participants were required to use each word twice in each of the 

three experimental conditions. Task type and time-on-task were the same for all 

three experimental conditions. The sample size (N = 42) was moderate for a 

repeated-measures analysis. Incidental vocabulary learning was measured using 

two posttests. Analysis of the results of both posttests did not reveal a statistically 
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significant effect for generation; therefore, no further tests were conducted on the 

results.  

The minimally productive tasks of Experiment 3 resulted in more words 

learned per minute than the productive and receptive tasks of Experiments 1 and 2. 

The generative task conditions resulted in approximately five words learned during 

5 minutes. This was higher than any of the other task types examined in this study. 

These results were consistent with the pilot experiment in which the minimally 

productive treatment resulted in more learning than both the productive and 

receptive tasks.  

Although the ANOVAs were not significant, the means of the three 

experimental groups reflected those of Experiments 1 and 2 and were in the 

direction predicted by the central hypothesis of this study. Considering that in 

Experiment 2 only two receptive retrievals led to the incidental learning of between 

2.3 and 3.0 words in 5 minutes, it is likely that the additional receptive retrieval 

made the Control Condition more effective than it would have been with the same 

number of retrievals as the comparison conditions. 

When comparing the three experiments, the large amount of learning from 

minimally productive tasks compared to the receptive and productive tasks in 

Experiments 1 and 2 might be partially due to the generation effect (e.g., Slamecka 

& Graf, 1978)—the phenomenon discussed above in the literature review where a 

word that is retrieved and produced is more memorable than a word that is read. As 

was pointed out in the literature review, although they share the same 
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nomenclature, the generation of the generation effect is very different from the 

generation of the generative learning theory. The finding that doing two blank-

filling exercises results in more learning than writing one sentence agrees with that 

reported by Folse (2006), and is likely to be a result of fewer retrievals in the 

sentence-writing tasks and the participants’ need to focus on aspects of sentence 

writing such as originality, grammar, and punctuation, which could act as 

distractions from the target words themselves. 

The difference between the means of the three treatment groups suggested 

that slight changes to the experiment would result in statistically significant 

differences between the treatments in the direction predicted by the central 

hypothesis of this study. Two possible changes were considered for a follow-up 

experiment. One solution was to change the Control Condition, because it seemed 

likely that the additional receptive exposures to the target words in the Control 

Condition were giving that condition an unfair advantage. The other solution, and 

ultimately the one used in the experiment reported in the next chapter, involved 

simply replicating the experiment with a larger n-size and a minor change in the 

target words that is reported in the following chapter.  
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CHAPTER 7 

EXPERIMENT 4 

 

Experiment 4 addressed all three research questions by comparing three 

minimally productive learning tasks. It was an exact replication of Experiment 3, 

with two exceptions: a larger n-size and nonwords substituted for the English 

words used in previous experiments. As with the previous experiments, the 

independent variable for Experiment 4 was three types of generation: (a) minimal 

generation, (b) generation of associations between the target words and prior 

experience, and (c) generation of associations among the target words. The 

dependent variables were scores on two immediate posttests.  

 

Methods 

Participants 

The participants in Experiment 4 were 64 Japanese EFL learners in their 

first semester of their third year of university. They had completed the same 

intensive English program as the participants in the preceding experiments. None 

of the students had participated in the pretest, any of the other experiments reported 

in this study, or to the best of my knowledge, any other similar experiments. 

Considering that they had successfully completed a two-year intensive English 

program, their average proficiency level was possibly slightly higher than that of 

the participants in the previous experiments. This experiment was conducted as part 
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of a teacher training class on how to teach vocabulary to second language learners. 

Despite the course objectives; however, very few of the students had any intention 

of becoming language teachers, and were simply taking the course for credit 

reasons. 

 

Target Vocabulary Items 

The target vocabulary items used for Experiment 3 were the same creature 

names as those used in preceding experiments; however, because of the higher 

proficiency levels of the participants, rather than risk preexisting knowledge 

confounding the results, nonwords were substituted for the English names used in 

the previous experiments. Monosyllabic nonwords between four and six letters long 

were chosen from the ARC Nonword Database (Rastle, Harrington, & Coltheart, 

2002). All nonwords consisted of orthographically existing onsets and bodies and 

existing English bigrams. Table 15 shows the nonwords and the English words that 

they replaced. All other details in this section of Experiment 1 also apply to 

Experiment 4.  

 

Instrumentation 

Pretest 

Because the target vocabulary items were nonwords, there was no need to 

investigate preexisting knowledge of the words. 
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Table 15 
Nonwords Used in Experiment 4 

Set 1 Set 2 Set 3 

Nonword 
  English  
Equivalent Nonword 

  English  
Equivalent Nonword 

  English  
Equivalent 

 blorth  bream   clett  porpoise  crawf  puffer 
 dirze  raven   dreath  gull  flince  dove 
 fribb  viper   greest  otter  growm  mole 
 gusp  tick   mell  cicada  janck  leech 
 kwerf  mackerel   volm  scallop  shroon  sole 
 shround  osprey   snurf  mallard  spauck  parakeet 
 smaft  porcupine   steave  weasel  pruise  hare 
 woft  wasp   troov  flea  twark  centipede 
 

Posttests  

Incidental learning of the target vocabulary items was tested using the same 

type of immediate posttests as those used in Experiment 1. A cued translation 

posttest was followed by a multiple-choice posttest. They were in the same format 

as those used for the previous experiments (see Appendices M, N, and O). All other 

details in this section of Experiment 1 also apply to Experiment 4. 

 

Task Booklets and Glossaries 

An identical task booklet/glossary format as those described in this section 

of Experiment 1 was utilized for all experimental conditions for Experiment 4. All 

details in this section of Experiment 1 also apply to Experiment 4. 

 

Research Design 

All details in this section of Experiment 1 also apply to Experiment 4.
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Procedures 

Control Condition (Minimally Generative Task) 

The Control Condition for Experiment 4 was identical to the Control 

Condition for Experiment 3, with the exception of nonwords having been 

substituted for the English animal names (see Appendix M). 

 

Comparison Condition 1 (Generating Associations with Experience) 

Comparison Condition 1 for Experiment 4 was identical to Comparison 

Condition 1 for Experiment 3, with the exception of nonwords having been 

substituted for the English animal names (see Appendix N). 

 

Comparison Condition 2 (Generating Associations Between Target Words) 

Comparison Condition 2 for Experiment 4 was identical to Comparison 

Condition 2 for Experiment 3, with the exception of nonwords having been 

substituted for the English animal names (see Appendix O). 

 

Miscellaneous Procedural Details 

Time-on-task. All details in this section of Experiment 3 also apply to 

Experiment 4. 

 

Logistical issues. All details in this section of Experiment 3 also apply to 

Experiment 4. 
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Results 

As with the previous experiments, Posttest 1 consisted of only the nonwords 

followed by blanks on which to write the Japanese translation. It was the more 

difficult of the two posttests. Two of the participants did not turn in their completed 

Posttest 1. This was not discovered until the data were analyzed, so their data were 

omitted from the Posttest 1 results. The descriptive statistics for the Posttest 1 

results are provided in Table 16. A repeated-measures ANOVA was conducted on 

the scores. The between-subjects independent variable was generativeness, and the 

dependent variable was test scores. The assumptions for a repeated-measures 

ANOVA were checked and met. The results of the ANOVA revealed a significant 

main effect for generation on the retention of target vocabulary, Wilks  = .89, 

F(2, 60) = 3.92, p = .025, multivariate  = .12. Follow-up t-tests were conducted 

to compare the posttest scores from the control task to the two generative tasks. 

Because there were two pairwise comparisons, a Bonferroni adjustment required 

that alpha levels be set to .025 (.05/2). Comparison Condition 1, associations with 

experience, did not result in significantly more vocabulary learning than the 

Control Condition, t(61) = 1.83, p = .036, d = .23. Comparison Condition 2, 

associations between target words, resulted in significantly more learning than the 

Control Condition, t(61) = 2.71, p = .005, d = .34. Effect sizes (d) were small for 

both comparisons (Green & Salkind, 2004, p. 163). The Rasch item reliability 

estimate for the Posttest 1 results was .82, and Rasch item separation was 2.48. 
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Table 16 
Experiment 4: Posttest 1 (Written Translation Test) Results 
 Control Group 

(Minimally 
Generative) 

 
 

Comparison 1  

 
 

Comparison 2 
M 1.27 1.69 1.90 
SE 0.15 0.20 0.22 
95% CI Lower Bound 0.97 1.30 1.47 
95% CI Upper Bound 1.58 2.09 2.34 
SD 1.19 1.54 1.72 
Skewness 0.59 0.64 0.94 
SES 0.30 0.30 0.30 
Kurtosis -0.56 -0.78 0.61 
SEK 0.60 0.60 0.60 
 

Posttest 2 was a multiple-choice test that required the participants to choose 

the correct Japanese translations of the target nonwords. The descriptive statistics 

for Posttest 2 results are provided in Table 17. A repeated-measures ANOVA was 

conducted on the scores. The between-subjects independent variable was 

generativeness, and the dependent variable was test scores. The assumptions for a 

repeated-measures ANOVA were checked and met. The results of the ANOVA 

revealed a significant main effect for generation on retention of target vocabulary, 

Wilks  = .88, F = (2, 62) = 4.14, p = .021, multivariate  = .12. Follow-up t-

tests were conducted to compare posttest scores from the control task to the two 

generative tasks. Because there were two pairwise comparisons, a Bonferroni 

adjustment required that alpha levels be set to .025 (.05/2). Comparison Condition 

1, associations with experience, resulted in significantly more vocabulary learning 

than the Control Condition, t(63) = 2.32 , p = .012, d = .29. Comparison Condition 

2, associations between target words, resulted in significantly more learning than 
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the Control Condition, t(63) = 2.68, p = .005, d = .33. Effect sizes (d) were between 

small and medium for both comparisons (Green & Salkind, 2004, p. 163). The 

Rasch item reliability estimate for the Posttest 2 results was .83, and Rasch item 

separation was 2.41. 

 
Table 17 
Experiment 4: Posttest 2 (Multiple-choice) Results 
 Control Group 

(Minimally 
Generative) 

 
 

Comparison 1  

 
 

Comparison 2 
M 3.05 3.67 3.73 
SE 0.22 0.23 0.25 
95% CI Lower Bound 2.61 3.22 3.24 
95% CI Upper Bound 3.05 4.13 4.23 
SD 1.77 1.83 1.97 
Skewness 0.12 0.07 0.20 
SES 0.30 0.30 0.30 
Kurtosis -0.99 -0.35 -0.78 
SEK 0.59 0.59 0.59 
 

Discussion 

Experiment 4 was a replication of Experiment 3, with some slight changes 

that were made in order to increase the chances of obtaining statistically significant 

differences on posttest scores without compromising the integrity of the 

experiment. Although the differences between the mean scores on the posttests for 

the three experimental groups in Experiment 3 were in the order predicted by the 

generative learning theory, the analysis missed statistical significance. As explained 

in the discussion section of Experiment 3, the Control Condition had the advantage 

of an extra receptive encounter with the target words compared to the generative 

conditions. And, based on the results of the Experiment 2, where the participants 
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learned an average of 2.3 to 3.0 words from two receptive encounters with the 

target words in the 5-minute receptive treatments, it is clear that receptive exposure 

to new words can contribute to learning; therefore, it was likely that this gave an 

advantage to the Control Condition in Experiment 3. However, because of the 

prevalence of activities similar to the Control Condition (i.e., reading passages 

followed by fill-in-the-blank tasks using target words) in TESOL materials, and the 

fact that the original tasks used for the comparison conditions were representative 

examples of highly generative tasks, the task conditions for Experiment 4 remained 

identical to those in Experiment 3. For those reasons, the changes made for the 

replication were aimed solely at increasing the power of the statistical analysis. 

The only differences between Experiment 3 and Experiment 4 were that 

Experiment 4 had a larger n-size (N = 64 vs. N = 42) and non-words were used in 

place of the English creature names that had been used in Experiment 3. Because 

the mean scores on the posttests of Experiment 3 were in the direction predicted by 

the generative learning theory, a replication with a larger group of participants 

increased the chances of obtaining statistically significant results. Substituting non-

words for the English animal names that had been used in the other experiments 

was also designed to increase the statistical power of the analysis. Although 

according to the pretest, fewer than ten percent of the words chosen for 

Experiments 1, 2, and 3 were known by a representative sample of participants, it 

was possible that even a small amount of prior or partial knowledge affected the 

results. Although the counterbalanced design distributed the effect of such 
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knowledge equally across all experimental conditions, partial knowledge of some 

of the original target words might have made it more difficult to detect a 

meaningful difference between the treatments if there was one. Replacing all of the 

target words with plausible English non-words eliminated the possibility of any 

prior or partial knowledge of those words. Apart from these minor differences, the 

experimental conditions and tasks were identical to those employed in Experiment 

3. The non-words represented the same animals as those used in Experiments 1, 2, 

and 3, and the same Japanese translations were used. 

As with the three previous experiments, Experiment 4 focused on a single 

task type, in this instance, minimally productive tasks. The Control Condition was a 

commonly used minimally productive task, consisting of a reading containing the 

target words followed by statements into which the participants were required to 

write the appropriate target words based on the readings. This was compared to two 

generative fill-in-the-blank tasks. Comparison Condition 1 required the participants 

to read generic statements pertaining to personal experience or knowledge about 

the target words and to write an appropriate target word on the blank in front of 

each statement, thereby generating associations between the target word and their 

prior knowledge or experience pertaining to the creature that it represented. 

Comparison Condition 2 required the participants to fill two blanks in statements 

with different target words, thus generating associations between two target words. 

The participants were required to produce each target word twice in each of the 

three experimental conditions. Although the Control Condition provided an extra 
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receptive encounter with the target words, the number of productions, task type and 

time-on-task were maintained across all three experimental conditions. Incidental 

vocabulary learning was measured using two posttests.  

As was the case with the pilot experiment and Experiments 1, 2, and 3, the 

mean scores of the posttests from the three experimental conditions were in the 

direction predicted by the central hypothesis of this study. The ANOVAs 

conducted on the results of both posttest scores were statistically significant. For 

Posttest 1 scores, the post hoc comparisons of the mean scores of Comparison 

Condition 2 and the Control Condition were significant. For Posttest 2, 

comparisons between both comparison conditions and the Control Condition were 

statistically significant. The results of Experiment 4 provided strong support for the 

generative learning theory with regard to both the first and the second research 

questions.  

Although the experimental conditions were identical to those of Experiment 

3, the mean number of words learned in each of the experimental conditions was 

lower than Experiment 3. According to the Posttest 2 scores of Experiment 4, the 

participants learned approximately 3.0 words while performing the minimally 

generative task and 3.7 words while performing the generative tasks. By 

comparison, the participants learned an average of 4.6 and 4.9 words in the same 

conditions in Experiment 3. These results suggest that, out of eight words in each 

set of target words, previous exposure and prior knowledge could have accounted 

for as much as 1.5 of the words learned out of each set of eight words. It is possible 
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that the participants in the experiments that used actual words had a slightly higher 

degree of knowledge of those words than had been predicted by the pretest. 

Therefore, despite being unable to recognize the words well enough to translate 

them or identify the family of creatures to which they belonged on the pretest, it is 

possible that the participants had encountered some of the target words at some 

point in the past, and therefore found them easier to learn. It should be emphasized, 

however, that, as stated above, any advantage of prior knowledge was distributed 

evenly between the experimental conditions in all experiments. The effect of prior 

knowledge very likely diminished the statistical power of the analyses of 

Experiments 1, 2, and 3, and had non-words been used for those experiments, the 

resulting posttest data would have provided even stronger support for the 

generative learning theory. These results also provide a benchmark for comparing 

the results of vocabulary language studies that use real words as target words (e.g., 

Folse, 2006; Hulstijn & Laufer, 2001) and those that use non-words (e.g., Webb, 

2005).  

As with Experiments 1 and 2, Experiment 4 demonstrates the powerful 

effect of generation on learning. Despite the advantage of an additional receptive 

encounter with the target words in the Control Condition, and because all other 

known variables were controlled as much as possible, it is very likely that the 

increased learning from the generative tasks was due to the increased 

generativeness of the comparison tasks. Another similarity to previous experiments 

in this study is that Control Condition 2, which involved not only making 
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associations between the target words, but also generating associations with prior 

knowledge and experience, resulted in the highest mean score of the experimental 

treatments. There was no a priori hypothesis to warrant a statistical analysis of the 

two generative conditions; however, the results suggest that more generation leads 

to an increase in learning.  
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CHAPTER 8 

GENERAL DISCUSSION 

 

General Comments 

Although many comparisons of learning tasks have been reported in the 

field of second language learning (e.g., Folse, 2006; Hulstijn & Laufer, 2001; 

Hulstijn & Trompetter, 1998; Webb, 2005), the present study makes a unique 

contribution to the field for several reasons. First, it introduced a theory of learning 

from educational psychology with potential for a broad range of practical 

applications to second language teaching and learning. This study is also the only 

second language vocabulary learning study in which the myriad variables in cross 

task comparisons were controlled by treating each task type in an individual 

experiment. It also introduced the idea of interactive individual differences to 

second language learning and demonstrated how learner differences such as 

experience and knowledge can be exploited to facilitate learning. Additionally, 

Experiments 3 and 4 provided a comparison of tasks using real words that had been 

pretested for unfamiliarity with nonword versions of the same words with a very 

similar group of participants. This comparison provided insights that are useful for 

future research design. Finally, the various experimental treatments used in this 

study provided examples of novel variations to typical classroom tasks that are a 

source of ideas for task designers and classroom practitioners wishing to integrate 

more generative ideas into their materials and syllabuses. An underlying theme of 
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this study was to investigate ways to make commonly used learning tasks more 

effective. In order to accomplish this, rather than “watering down” the tasks used in 

the control conditions (i.e., using tasks that are known to be ineffective, such as 

copying sentences or simply reading sentences or a passage), the control conditions 

for each experiment were the most typical manifestations of each particular task 

type. This meant that the tasks designed for the comparison conditions were 

competing against “tried and true” tasks.  

 

Summary of Findings 

This study investigated the generative learning theory (Wittrock, 1974, 

1978, 1992) with regard to incidental learning of second language vocabulary from 

learning tasks using five separate experiments. The central hypothesis was that if, 

as the generative learning theory proposes, learning is a function of associations 

generated between new information and prior experience and knowledge, and 

associations generated between individual new items of information, then highly 

generative second language vocabulary learning tasks should be more effective 

than commonly used minimally and moderately generative tasks. The results of the 

five experiments are presented in graphic form in Figure 1. The solid line in Figure 

1 represents the mean scores for the minimally generative control conditions. 

Figure 1 clearly illustrates how generative tasks resulted in more incidental learning 

than the minimally generative control tasks across all five experiments. Figure 2 

shows the same data with the generativeness of the tasks on the x-axis. Again, the 
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figure clearly shows how generative conditions resulted in increased learning 

across all five experiments.  

 

Figure 1. Mean words learned by experiment.  
Note. Scores on the y-axis represent the number of words learned in 5 minutes as 
measured by multiple-choice posttests after each set of experimental treatments. 
 
 

The purpose of the pilot experiment was to determine whether it was 

possible to overturn the generally accepted hierarchy of the relative effectiveness of 

different types of tasks (e.g., using target words in learner generated contexts is 

more effective than using them in fill-in-the-blank tasks, which is in turn more 

effective than encountering them receptively) by manipulating the generativeness 

of the tasks. This hierarchy is largely based on the work of prominent second 

language vocabulary learning researchers (e.g., Folse, 2006; Hulstijn & Laufer, 
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2001; Hulstijn & Trompetter, 1998; Webb, 2005). The pilot experiment 

investigated whether the generally accepted order of task effectiveness was actually 

a result of task type, as the researchers claimed, or simply the result of tasks that 

did not exploit the task types to their full potential. It compared a typical sentence-

writing task with fill-in-the-blank and reading tasks that had been modified to make 

them more generative than commonly used versions of those task types. The results 

of the pilot experiment suggested a different order of task effectiveness from that 

reported by researchers in the literature (e.g., Ellis & He, 1999; Hulstijn & Laufer, 

2001; Webb, 2005), with minimally productive tasks resulting in the most learning, 

followed by receptive tasks, and productive tasks resulting in the least learning. 

When compared to the results of earlier research (e.g., Hulstijn & Laufer, 2001; 

Hulstijn & Trompetter, 1998; Webb, 2005), the findings of the pilot experiment 

suggested that tasks could be made more effective by making them more 

generative, and that generation warranted further investigation as an important 

factor in determining the amount of incidental second language vocabulary learning 

that takes place while performing learning tasks.  

As I discussed in the literature review, there are too many uncontrolled 

variables in cross-task comparisons to permit researchers to draw conclusions about 

a particular cognitive process purely on the basis of such a comparison. And, in 

order to draw any such conclusions, it would be necessary to conduct experiments 

that control for variables that are known to influence learning such as time on task, 

the number of retrievals, and the type of task. Therefore, the four main experiments 
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reported in this study each focused on a single task type—productive, minimally 

productive, and receptive tasks. The only variable manipulated across the treatment 

conditions was generation. Because extraneous variables were carefully controlled, 

it was possible to determine the effect of generating associations between target 

words and prior experience and knowledge and between individual target words on 

incidental vocabulary learning.  

  

Figure 2. Mean words learned by type of generation.  
Note. Scores on the y-axis represent the number of words learned in 5 minutes as 
measured by multiple-choice posttests after each set of experimental treatments. 

 

Experiment 1 investigated the effect of generation on learning from 

productive tasks. Each of the three experimental conditions consisted of a sentence-

writing task. Initial results revealed that despite instructions to write minimally 

generative sentences in the Control Condition, many participants had written 
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sentences that indicated that a considerable amount of generation had taken place 

while writing those sentences. Writing original sentences with new words naturally 

involves generating associations between those words and prior experience and 

knowledge, therefore this result was not entirely unexpected. After the cases that 

contained violations of the requirements for the respective experimental conditions 

were deleted, the scores were reanalyzed. The post-case deletion results supported 

the effectiveness of generating associations between the target words and prior 

experience and knowledge. The difference between learning from writing 

minimally generative sentences and writing sentences that made associations 

between two of the target words, however, was not statistically significant. A 

possible reason for the non-significance of the second comparison was that in order 

to control for the number of uses of the target words, the participants only wrote 

half as many sentences for Comparison Condition 2. Another possibility was that 

case deletion had diminished the n-size, which resulted in a loss of statistical 

power. Judging from the mean scores of the treatments, a slightly larger n-size 

would have likely yielded statistically significant results in the direction predicted 

by the generative learning theory.  

Experiment 2 investigated the effect of generation on learning from 

receptive tasks. Compared to productive vocabulary learning tasks where learners 

create original contexts for new words, receptive tasks, such as reading, allow task 

designers to exercise much more control over the degree of generativeness involved 

in the task. This was clearly reflected in the results of Experiment 2 where the 
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minimally generative condition resulted in statistically significantly less learning 

than either of the generative comparison conditions. Similar to the pilot experiment, 

the task condition that involved generating connections between two target words 

resulted in the greatest amount of incidental vocabulary learning. 

Experiment 3 investigated the effect of generation on learning from 

minimally productive tasks. The task used for all three experimental conditions was 

a fill-in-the-blank task. Generation was manipulated across the experimental 

conditions. Despite less or equal time on task compared to the other experiments, 

the mean number of words learned in all treatment conditions in this experiment 

was higher than any of the other experiments. Although the mean scores of the 

three task conditions were in the direction predicted by the central hypothesis of 

this study, the statistical analyses on the posttest scores were not significant. 

Therefore, Experiment 3 was replicated with a larger group of participants and 

reported as Experiment 4. 

The only differences between Experiment 3 and Experiment 4 were a larger 

sample (N = 64 vs. N = 42), and the substitution of plausible English nonwords for 

the English words that had been used in Experiment 3. The results of Experiment 4 

provided additional support for the central hypothesis of this study. According to 

the means of the experimental conditions, the order of effectiveness of the 

treatments was the same as those in the pilot experiment, Experiment 2, and 

Experiment 3. Analysis of the posttest scores strongly supported the generative 

learning theory with regard to incidental second language vocabulary learning 
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across the full range of task types from receptive to productive tasks. In addition to 

demonstrating the effectiveness of generation, when all five experiments were 

considered as a set, the results provided some valuable cross-task comparisons with 

regard to relative task effectiveness and task efficiency. 

 

Generation and Incidental Vocabulary Learning 

The primary purpose of this study was to examine the relevance of the 

generative learning theory to the context second language vocabulary learning. This 

was accomplished by manipulating the generativeness of learning tasks to 

investigate the effect on the amount of incidental vocabulary learning that occurred 

when learners performed those tasks. The first research question dealt with the 

generation of associations between target words and between target words and 

experience or prior knowledge. As Figure 1 shows, in each experiment, this kind of 

generation resulted in higher scores on the posttests than the minimally generative 

control conditions. Therefore the posttest data from all five experiments support the 

effectiveness of generating associations between target words and experience or 

prior knowledge on incidental second language vocabulary learning. 

The second research question dealt with the generation of associations 

between individual target words. Again, in each experiment, the mean posttest 

scores for treatments using this kind of generation were higher than for the 

minimally generative conditions. Therefore, as with the first research question, the 

posttest data from all five experiments support the generative learning theory.  
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The third research question asked whether the results were consistent across 

the different types of tasks. As Figure 1 shows, the generatively modified activities 

consistently resulted in more learning across all five experiments. Therefore, the 

results of this study strongly suggest that the generative learning theory is relevant 

to the second language vocabulary learning. 

 

Kinds of Generation 

Although there was no a priori hypothesis regarding which kind of 

generation would result in more learning, the experiments yielded some results that 

bear consideration. With the exception of Experiment 1 (sentence writing), the 

generation of associations between individual target words (Comparison Condition 

2) resulted in more incidental learning than associations to experience and prior 

knowledge. This result is particularly interesting considering that in Comparison 

Condition 2 of the four main experiments, in order to equalize the number of 

retrievals or uses of the target words across the experimental conditions, there were 

only half of the number of sentences or statements compared to the Control 

Condition and Comparison Condition 1. This was because two words were used in 

each of the sentences or statements in Comparison Condition 2. Despite this, 

however, the participants learned more of the target words (except for Experiment 

1). A possible reason for the greater amount of learning from Control Condition 2 

was that two types of generation were taking place. In addition to generating 

connections to other new words, the participants were also generating connections 
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to their prior knowledge or experience pertaining to the words in order to complete 

the task. Therefore, it is likely that in Control Condition 2 the participants were 

engaging in both types of generation. This finding is consistent with the generative 

learning theory, because if learning occurs as a result of generation, then greater 

amounts of generation should result in greater amounts of learning. If this is the 

case, it further strengthens the case for the effectiveness of generation.  

The question remains, however, of why the results of Experiment 1 differed 

from the other experiments. In Experiment 1, although the differences barely 

missed statistical significance, the mean number of words learned as a result of 

writing original sentences using two of the words was higher than that of the 

Control Condition. It was lower; however, than those from writing sentences that 

involved generating associations with experience (see Figure 2). A possible reason 

for the difference was that the sentences written by the participants using two 

words did not involve as much generation as the Comparison Condition 1. Many of 

the sentences that the participants wrote for Comparison Condition 2 were very 

simple, such as I like X and Y, or I don’t know X and Y. Although such sentences 

fulfilled the requirements of the experimental condition, and were therefore not 

deleted, the associations between the two words in such sentences were probably 

much less salient than in sentences that compared or contrasted the two words 

while making associations with specific knowledge or experience. Perhaps if the 

experimental condition had been better defined and had stipulated writing 

sentences about specific experiences, the results would have been similar to those 
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of the other four experiments. Despite this anomalous result, however, the purpose 

of this study was not to compare kinds of generation, but to investigate the 

differences in incidental learning between highly generative and minimally 

generative learning tasks. In that regard, the results of Experiment 1 agreed with the 

results of all of the other experiments.  

Figure 3. Comparison of posttest scores from Experiment 1.  
Note. Scores on the y-axis represent the number of words learned in 8 minutes. 
Based on pre-case deletion scores. 
 

Posttest 1 Results 

As I discussed in the Methods section of Experiment 1, the rationale for 

administering two separate posttests of differing levels of difficulty was to protect 
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Figure 4. Comparison of posttest scores from Experiment 2.  
Note. Scores on the y-axis represent the number of words learned in 5 minutes.  
 

Figure 5. Comparison of posttest scores from Experiment 3.  
Note. Scores on the y-axis represent the number of words learned in 5 minutes. 
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Figure 6. Comparison of posttest scores from Experiment 4.  
Note. Scores on the y-axis represent the number of words learned in 5 minutes. 
 
 
against possible floor or ceiling effects. If the scores on one or the other of the 

posttests had resulted in floor or ceiling effects, the results from the other posttest 

would have been used. There was no theoretical basis for comparing the 

performance on the two kinds of tests. Research on performance on various kinds 

of posttests (e.g., Webb, 2005) suggests that the results of different tests are simply 

a matter of degree, and that they do not measure a different construct. Figures 3 

through 6 show the comparisons of Posttest 1 and Posttest 2 results for Experiments 

1 through 4. It is clear from the comparisons that, although the posttests were 

plausibly measuring the same construct, Posttest 1 was considerably more difficult 

than Posttest 2 across all four experiments. Because much of the research to which 

the findings of this study are being compared (e.g., Ellis & He, 1999; Hulstijn & 
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Laufer, 2001; Hulstijn & Trompetter, 1998) employed multiple-choice posttests, 

Posttest 2 scores provided an ideal comparison with the results of those studies. 

 

Relative Task Effectiveness and Task Efficiency 

It should be stressed that the focus of this study was not to determine the 

relative effectiveness of different types of tasks, and that the uncontrolled variables 

inherent in cross-task comparisons limit the conclusions that can be drawn. 

However, because three of the experiments utilized the same sets of words, it is 

possible to do a rough comparison the scores from the different types of tasks. As 

Figure 7 shows, the fill-in-the-blank tasks resulted in considerably more learning 

than either the sentence writing or reading tasks. When scores were adjusted to 

equalize time on task between the experiments, the mean score for all sentence 

writing treatments was 2.5 words learned out of a possible eight words. The mean 

scores for the reading and fill-in-the-blank tasks were 2.7 and 4.8, respectively. The 

data presented in Figure 7 are based on Posttest 2 scores from Experiments 1, 2 and 

3. Experiment 4 results are not shown because Experiment 4 was the only 

experiment conducted using nonwords, which were more difficult to learn. The 

mean posttest scores for the sentence writing and reading tasks were very close, 

while the fill-in-the-blank tasks resulted in almost twice as much incidental 

vocabulary learning. 
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 Figure 7. Generation and learning by task type. 
.  
 
  

Figure 8. The relative effectiveness of task type.  
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Findings reported in the extant research comparing incidental learning from 

various types of tasks reported differ from the findings of this study. Although their 

comparisons were not statistically significant, the mean scores from Hulstijn and 

Trompetter’s (1998) condition that involved using words in an original context 

were higher than those from a reading condition. Ellis and He (1999) found that 

productive use resulted in statistically significantly more learning than a receptive 

condition. In an experimental condition that involved using words in original 

contexts in Hulstijn and Laufer’s (2001) experiment, a productive task resulted in 

more learning than a reading task and a reading plus fill-in-the-blank task, to which 

it was compared. Similarly, Webb’s (2005) sentence-writing task in his second 

experiment resulted in more learning than a task that involved reading three 

sentences containing the target words. With the exception of Ellis and He (1999), 

all the researchers cited above allowed more time for the productive tasks and did 

not adjust the scores to compensate for different amounts of time on task. Although 

the scores on which Figures 7 and 8 were based were adjusted for the difference in 

time on task, even if the raw scores from the 8-minute treatments from Experiment 

1 were used, the scores for the sentence-writing task were still considerably lower 

than the fill-in-the-blank task. Figure 9 clearly shows how incidental learning from 

the fill-in-the-blank tasks exceeded sentence writing in all of the experiments using 

real words. 
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Figure 9. The relative effectiveness of task type based on words learned in 
Experiments 1, 2, and 3.  
Note. The sentence-writing task scores are the mean scores that have not been 
adjusted for the extra time on task for that experiment. 
 

With regard to the relative effectiveness of the different types of tasks 

compared in this study, when time on task was controlled, the sentence-writing 

tasks resulted in approximately the same amount of incidental vocabulary learning 

as the reading tasks. The fill-in-the-blank tasks resulted in approximately twice as 

much learning as the other types of tasks. A possible reason for this difference 

could be the difference in the number of retrievals, or the number of times the 

target word was actually used. Although the number of retrievals was carefully 

controlled within the individual experiments, the sentence writing experiment 

required only one productive retrieval, compared to two retrievals in the other 

experiments. Only when the data are interpreted from this perspective do they 
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support the findings of the research cited earlier, because when adjusted for the 

difference in time on task, two encounters with a target word while reading resulted 

in approximately the same amount of learning as using a target word in an original 

sentence, suggesting that sentence writing is twice as effective as reading. And, 

because two minimally productive uses of a target word while performing a fill-in-

the-blank task resulted in approximately twice as much learning as using a target 

word once in an original sentence, that sentence writing and minimal production 

are equally effective. When not adjusted for the amount of time required to perform 

the tasks, sentence writing resulted in the most learning per retrieval or use. 

However, as I discussed earlier, although the participants were only producing the 

target word once when writing a sentence, there is no way to know how many 

times they mentally retrieved the word while performing the task. From the 

standpoint of efficiency, one productive retrieval in the reading and fill-in-the-

blank experiments took approximately fifteen to twenty seconds compared to 1 

minute for the sentence writing experiment.  

Although some might accept Hulstijn and Laufer’s (2001) assertion that 

time on task is a feature of a task and not a variable to be controlled, it could be 

argued that the time required to complete a task is a very real consideration for task 

designers and classroom teachers. And, if an activity takes twice as long and results 

in the same amount of learning as another activity, then one could extrapolate that 

students could learn twice as much by spending the same amount of time on the 

more efficient activity.  
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Figure 10. Generation and learning (including pilot experiment results).  
Note. The y-axis is the number of words learned in 5 minutes. Based on the results 
of Experiments 2 and 3. 
 

From the perspective of task effectiveness and task efficiency, the results of 

the experiments in this study suggest that spending the same amount of time 

reading or writing original sentences can result in similar amounts of incidental 

vocabulary learning. Similarly, fill-in-the-blank tasks can result in approximately 

twice as much incidental vocabulary learning as reading and writing sentences for 

the same amount of time. However, as I mentioned in the literature review, despite 

the preoccupation with such comparisons in the literature, they are of very limited 

use. Reading and writing are not merely vehicles for incidental vocabulary 

learning, and incidental vocabulary learning is usually not the primary learning 

objective of such tasks. Based on the findings of this study, however, if teachers 
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wish to provide students with effective tasks to help them learn new words, 

generative fill-in-the-blank tasks would be the best use of their time. If teachers 

wanted to assign original writing tasks to help students learn new words, requiring 

them to use target vocabulary items in sentences about their experiences would 

probably be the most effective kind of writing. If class time is limited, time-

consuming sentence or essay writing tasks should be assigned as homework. 

 

Receptive Retrievals vs. Productive Retrievals 

The results of Experiment 2 and Experiment 3 provide a comparison of the 

relative effectiveness of receptive retrievals and productive retrievals. Most of the 

research is this area was conducted on the generation effect (e.g., Basi, Thomas, & 

Wang, 1997; Crutcher & Healy, 1989; Gardiner, Gregg, & Hampton, 1988; 

Ironsmith & Lutz, 1990; Lutz, Briggs, & Cain, 2003; Lori A. McElroy, 1987; L. A. 

McElroy & Slamecka, 1982; Nairne & Widner, 1987, 1988; O'Neill, Roy, & 

Tremblay, 1993; Slamecka & Graf, 1978) in cognitive psychology. As noted above, 

the generation effect is a robust phenomenon of when a word (or number, non-

word, or image) is produced in a meaningful manner (generated) it becomes more 

memorable than if the word is encountered receptively. This ties in very closely 

with the concept of receptive and productive retrieval. Although the generation 

effect has not been researched in the field of second language learning, based on 

the results of the studies listed above, it would be reasonable to hypothesize that 

retrieving and producing the form of a second language word (productive retrieval) 
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leaves more salient memory traces than encountering the word while reading and 

retrieving its meaning (receptive retrieval). Comparisons of posttest scores from 

Experiments 2 and 3 in this study (see Figure 10) show that productive retrievals 

(Experiment 3) resulted in approximately two times more incidental vocabulary 

learning than the same number of receptive retrievals (Experiment 2). These 

findings suggest that the generation effect exists with second language words also.  
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CHAPTER 8 

CONCLUSION 

 

Summary of Findings 

This study investigated the relevance of the generative learning theory to 

incidental second language vocabulary learning from a broad range of learning 

tasks. The key findings of this study are: 

1. Tasks that encouraged learners to generate associations between target words 

and their experience or prior knowledge resulted in more incidental second 

language vocabulary learning than similar, but less generative tasks. 

2. With the exception of sentence writing, tasks that encouraged learners to 

generate associations between two target words resulted in more learning 

than tasks that did not. 

3. In comparisons of similar types of tasks, generative tasks consistently 

resulted in more learning than similar, but less generative tasks, regardless of 

whether those tasks were productive, minimally productive, or receptive 

tasks.  

4. When time-on-task was equalized between receptive, minimally productive, 

and productive tasks, minimally productive tasks resulted in the greatest 

amount of incidental vocabulary learning.  

 



 154 

All of the experiments supported the central hypothesis that generation is an 

important process in incidental second language vocabulary learning.  

 

Limitations 

Although the findings of the study supported the central hypothesis of this 

study, there are several limitations that should be considered when interpreting the 

results or applying those findings. One limitation of the study is that the 

participants were all from fairly similar language and cultural backgrounds, and in 

an EFL learning situation. Because generative tasks require learners to make 

associations between new material and their experience or knowledge, in a situation 

where students come from diverse backgrounds, such as many ESL environments, 

teachers and materials developers should take that diversity into consideration 

when applying the ideas presented in this study. 

Another limitation of this study is the motivation level of the participants in 

the four main experiments. The experiments were conducted within an intensive 

English language program at a highly competitive private university. For the most 

part, the participants were more highly motivated than those encountered in typical 

university classes. Generally speaking, they engaged enthusiastically with all of 

tasks including the commonly used control tasks. I suspect that with less motivated 

learners, generative tasks would result in even greater amounts of learning than 

typically used minimally generative activities, because my experience with less 
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motivated learners has been that they are much less enthusiastic about the typical 

tasks than they are about the generative tasks. 

The third limitation of this study is that all of the target words used in the 

experiments in this study were semantically related concrete nouns. As I stated in 

the methods section of Experiment 1, the reasons for this choice were manifold 

and, in my opinion, justified; however, the results might be different with other 

types of words. Researchers have reported that learning words in semantically 

related sets is more difficult (Tinkham, 1993; 1997) and takes longer (Waring, 

1997a) than learning sets of unrelated words, or words in thematic sets (Folse, 

2004). Admittedly, most teachers would not design incidental vocabulary learning 

activities to teach the names of 24 animals in 15 minutes. Whether or not the use of 

closely related words made learning more difficult, however, is irrelevant to this 

study, because the counterbalanced experimental design distributed any difficulty 

or advantage equally across all experimental conditions. 

A possible objection to this study is the issue of ecological validity, in that 

many of the comparison tasks in the experiments were not commonly used learning 

tasks. Similar experiments reported in the second language learning literature (e.g., 

Folse, 2006; Hulstijn & Laufer, 2001; Hulstijn & Trompetter, 1998; Webb, 2005) 

restricted their comparisons to typical classrooms tasks. Despite the appeal of using 

familiar learning tasks, simply because a particular task has been widely used for 

decades does not mean that it is the most effective task to achieve a particular 

learning objective. Additionally, from a research perspective, if the purpose of the 
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research is to gain a better understanding of the processes underlying learning, 

extant classroom tasks may not provide a clear view of those processes. Rather than 

speculate about learning processes on the basis of the results of commonly used 

tasks, in this study I designed tasks that specifically targeted the process under 

investigation. 

Another possible objection to this study is that no delayed posttests were 

conducted to measure long-term learning. The lack of delayed posttests, however, 

is the rule, rather than an exception, for much of memory research. Very few of the 

experimental studies cited in the literature review of this study had delayed 

posttests. The rationale for this lack of delayed posttests is twofold. Obviously, if 

there are no statistically significant differences on posttest scores immediately 

following the treatments and distractor tasks, it is highly unlikely that differences 

will emerge in delayed posttests. The second reason is that after a single fleeting 

encounter with the target words in various experimental conditions and no 

subsequent reinforcement of any kind, it is highly unlikely that significant 

differences will be detected between the treatment conditions after one or two 

weeks. According to Nation (1999; 2004), it takes repeated exposures to new 

vocabulary items before learning takes place. The purpose of this study was to 

determine the types of exposures to those words that leave the most salient memory 

traces, as measured immediately after those exposures.  

Finally, in the experiments conducted for this study, although I attempted to 

control for all variables that were known to influence learning, in the same way that 
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generation had been essentially ignored in the field of second language learning 

until now, it is equally likely that I have neglected, and therefore not controlled for, 

a significant, but yet unknown, variable. A possible example of something like 

could be something like the cogitative retrievals (i.e., neither a productive nor 

receptive retrieval, but the learner retrieving the word and/or its meaning mentally). 

The search for new variables that influence learning, however, is an important part 

of research into second language acquisition. Critical evaluation of this study and 

others like it will help move our field forward and contribute to the growing body 

of knowledge about how people learn second languages. 

 

Pedagogical Implications 

As the experiments in this study demonstrated, the more effectively a 

learning task can facilitate the generation of associations between new words and 

learners’ knowledge or experience, or between individual new words, the more 

learners learn as a result of performing the task. This study employed many novel 

variations to standard tasks that can be easily adapted for use in a variety of 

applications in second language classrooms. The tasks resulted not only in 

increased learning, but many participants found them to be a refreshing change 

from typical learning tasks.  

Although each learner is a unique individual and brings a unique 

combination of knowledge and experience to a learning task, learners in any 

learning situation share many aspects of knowledge and experience with each other. 
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This means that tasks do not necessarily have to be individually tailored for each 

student; however, task designers should be aware of the knowledge level and 

backgrounds of their students when designing tasks that require the teacher or 

materials developer to create contexts for words. 

There are many ways to introduce generative tasks into any second 

language learning context. Perhaps one of the easiest generative tasks to apply to 

vocabulary teaching is for teachers to ask their students to use target words in 

original sentences about their personal experiences. Another easily applied idea is 

instead of teachers providing readings containing new vocabulary words followed 

by post reading questions, they can use the new words in true/false or fill-in-the-

blank statements pertaining to learners’ personal experiences, or use two of the 

words in true/false or fill-in-the-blank statements similar to those used in 

Comparison Condition 2 in Experiments 3 and 4 (see Appendix O). Another idea is 

for teachers to assign students to create true/false “quizzes” about personal 

experiences for use with other students in pair or small group situations.  

As the results of the pilot experiment demonstrated, grouping and hierarchy 

generating tasks are highly effective generative vocabulary learning tasks. When 

learning sets of similar words, ordering tasks, such as the one used in the pilot 

experiment, are both enjoyable and beneficial. An extension of this type of activity 

involves students ordering words in a particular way and working in pairs or small 

groups to try to guess the rationale behind other students’ hierarchies. When 

teaching semantically unrelated sets of words, teachers can ask students to group 
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the words into thematic sets and try to guess the themes of each others’ sets. A 

quick generative activity teachers can use when introducing a reading with a list of 

new vocabulary items is to have the students try to guess the topic of the reading 

from the words in the list, and to compare their guesses, and the rationale behind 

those guesses, with each other.  

Generative teaching techniques often depart from the right answer versus 

wrong answer approach to instruction. The focus of generative activities is student-

centered, in other words, instead of students searching for the “right” answer, 

students choose an answer based on their experience or knowledge, and compare 

how their answers match or differ from those of other students. When techniques 

such as these are effectively integrated into a teaching methodology, they not only 

result in more learning, but also have an added benefit of not requiring teachers to 

spend time grading quizzes and classwork. From the perspective of task variety and 

the development of language skills, generative tasks can often begin with students 

working on their own in a written productive or minimally productive mode. Such 

activities could be followed by pair or small group work involving speaking and 

listening, or even reading other students’ work. This type of task development 

provides the benefit of multiple exposures to the target material and the 

development of a wider range of language skills than typical classroom tasks. 
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Suggestions for Future Research 

This study was by no means a comprehensive investigation of generation in 

the context of second language learning. The following is a list of specific 

questions for future investigation that were raised by this study: 

1. Would similar results be obtained with less motivated groups of learners? 

2. Would similar results be obtained with more culturally and linguistically 

diverse groups of learners? 

3. Can generative tasks be used to teach grammar or other features of 

languages? 

4. Can generative tasks be used to teach content in a second language learning 

context? 

 

As the previous section dealing with pedagogical implications illustrates, 

the entire focus of this study is the application of research to pedagogy and learning 

task design. Although it is certainly not the only valid approach to research, the 

search for practical pedagogical applications for research is important. If 

researchers explore pedagogically relevant topics and continually consider the 

implications of their research for teachers and learners, and to materials and task 

design, great advances can be made in our understanding of how to teach and learn 

second languages more effectively.  

This study examined a theory of learning from educational psychology in 

the context of second language vocabulary learning. The findings of this study 



 161 

suggest that there might be much more research in the fields of cognitive 

psychology and educational psychology that is applicable to second language 

learning. As I mentioned in the literature review, although there are many 

differences between learning a second language and other kinds of learning, it is 

likely that the similarities far outnumber the differences. Compared to the relatively 

new field of second language learning, cognitive and educational psychology 

represent vast, well-funded, and still largely untapped resources of research ideas 

with potential for application in the field of second language learning. 

The experimental treatments examined in this study were very short (five to 

8 minutes). Posttests measured the retention of the words that had been studied 

approximately 20 to 30 minutes after learning took place. Therefore, this study 

examines short-term learning. Further research should examine whether the 

differences in learning that were evident in immediate posttests, were still 

discernable after longer periods of time. 

Although this study was restricted to investigating learning the meaning of 

second language words, as Nation (2004) points out, there are many more aspects 

to knowing a word than simply learning an L1 translation. Future research should 

investigate whether generative tasks help learners learn other aspects of knowledge 

such as orthography and phonology.  

I hope that this study encourages further research on interactive individual 

learner differences (e.g., Ainley, Hidi, & Berdorff, 2002; Hidi, 1990, 2001; Hidi & 

Baird, 1986; Hidi & Renninger, 2006). These are individual differences that are not 
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simply a quality of the learner, or that exist solely within the learner, but ones that 

can be thought of as an interaction with the environment, such as experience, 

knowledge, and interest. Research on individual differences in the field of second 

language learning has focused on age, gender, personality, identity, language 

aptitude, intelligence, motivation, learning styles, willingness to communicate, and 

self esteem (Dörnyei, 2005; Skehan, 1989; Williams & Burden, 2005). However, 

prominent psychologists (e.g., Csikszentmihalyi, 1975, 1988; Piaget, 1981) have 

argued for the inclusion of both environmental and cognitive aspects in theoretical 

models of learning. The generative learning theory (Wittrock, 1974, 1978, 1992) is 

directly concerned with two of these differences, experience and knowledge. This 

study demonstrates how environmental factors such as task design can be 

manipulated to draw on learners’ experience and knowledge in ways that 

significantly increase the amount of learning. This could be a rewarding area of 

investigation with practical applications for task design and materials development. 

Although this study focused on the acquisition of second language 

vocabulary, it is likely that the benefits of generation extend beyond vocabulary 

learning tasks. It is likely that generative teaching techniques can be used to 

enhance the effectiveness of instruction in other aspects of second language 

learning such as grammar and writing. Research should be conducted to investigate 

how generative teaching techniques or tasks can be used to enhance learning of 

other second language skills.  
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Another finding of this study that warrants further investigation was the 

difference between pretest results and actual prior knowledge of the real second 

language target words. As I discussed in the discussion section of Experiment 4, 

based on the difference between the results of Experiments 3 and 4, the pretest 

evidently did not detect a significant degree of partial knowledge of the real words. 

Although most vocabulary learning research is conducted using real words, this 

finding suggests that participants might have substantially more knowledge of the 

real words than the pretest results suggest. The potential of this partial knowledge 

to confound results should be taken into consideration when designing experiments, 

and dealt with by using counterbalanced designs, or nonwords. 

As the studies from educational psychology reviewed in this study showed, 

generation increases learning across a broad range of subjects. The results of this 

study contributed to that body of research by demonstrating how generation 

facilitates incidental second language vocabulary learning. Unfortunately, we do 

not know why generation works. In the coming years and decades, advances in 

neuroscience and brain imaging technology will doubtless continue to improve our 

understanding about how people learn and remember. With those advances, 

perhaps before too long, we will begin to understand why generation works. 

Researchers should continue to strive for a better understanding of the processes 

involved in learning a second language and seek new ways to apply that knowledge 

to pedagogy. 
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APPENDIX A 

PRETEST 

  

Name _____________________________ 

  

下記の生き物の名前をできるだけ日本語で書いて下さい。はっきり分からない場

合、あててみて下さい。(Translation: Write the names of the following animals in 
Japanese 

  

 
___________ ant   ___________ ape 

___________ angler   ___________ boar 

___________ bream   ___________ cattle 

___________ centipede   ___________ chicken 

___________ cicada   ___________ cow 

___________ dove   ___________ flea 

___________ giraffe   ___________ gull 

___________ hare   ___________ heron 

___________ herring   ___________ hippopotamus 

___________ hornet   ___________ larva 

___________ leech   ___________ mackerel 

___________ mallard   ___________ mantis 

___________ mole   ___________ monkey 

___________ moth   ___________ octopus 

___________ osprey   ___________ otter 

___________ parakeet   ___________ parrot 

___________ polar   ___________ porcupine 

___________ porpoise   ___________ puffer 

___________ raven   ___________ rhinoceros 

___________ rooster   ___________ scallop 

___________ seal   ___________ serpent 
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___________ slug   ___________ sole 

___________ squid   ___________ swallow 

___________ swine   ___________ termite 

___________ tick   ___________ toad 

___________ tortoise   ___________ tuna 

___________ turtle   ___________ viper 

___________ walrus   ___________ warbler 

___________ wasp   ___________ weasel 
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APPENDIX B 

PILOT EXPERIMENT: CONTROL CONDITION 

 

下記の単語を使って文書 (sentence) を書いて下さい。一つの文書にその単語を一回
だけ使って下さい。先生がストップというまで書き続けて下さい。(Translation: 
Write sentences with the following words in the blanks following the words. Use each 
word only once in each sentence. Keep writing until the instructor tells you to stop.) 

  

sole   ヒラメ  squid       イカ 

dove       ハト  mallard  カモ 

hare        ウサギ  mole  モグラ 

centipede       ムカデ  hornet       ハチ 

 

  

1.   sole   _______________________________________________________ 

2.   squid   _______________________________________________________ 

3.   dove   _______________________________________________________ 

4.   mallard   _______________________________________________________ 

5.   hare   _______________________________________________________ 

6.   mole   _______________________________________________________ 

7.   centipede _______________________________________________________ 

8.   hornet   _______________________________________________________ 

9.   sole   _______________________________________________________ 

10.   squid   _______________________________________________________ 

11.   dove   _______________________________________________________ 

12.   mallard   _______________________________________________________ 

13.   hare   _______________________________________________________ 

14.   mole   _______________________________________________________ 

15.   centipede _______________________________________________________ 

16.   hornet  _______________________________________________________ 



 177 

APPENDIX C 

PILOT EXPERIMENT: COMPARISON CONDITION 1 

 
下記の文書をよんで、trueかfalseを下線部に書いて下さい。自分の経験に関する文
書は、経験通りに答えて下さい。 先生がストップというまで書き続けて下さい。 
(Translation: Please mark the following statements as true or false based on your 
experience. Continue writing until the instructor tells you to stop.) 

  

sole   ヒラメ  squid       イカ 

dove       ハト  mallard  カモ 

hare        ウサギ  mole  モグラ 

centipede       ムカデ  hornet       ハチ 

 

1.  ________  Sole is my favorite kind of fish to eat. 

2.  ________  I ate squid once last week. 

3. ________  When I was a child I was afraid of centipedes. 

4.  ________  I have never been stung (刺された) by a hornet. 

5.  ________  I have never touched a mallard. 

6.  ________  I think hares are cute. 

7.  ________  I have never seen a mole. 

8.  ________  I have never eaten dove before. 

9.  ________  I know someone who has eaten hare 

10.  ________  A sole looks like a snake. 

11.  ________  I have eaten squid tempura. 

12.  ________  Someone I know has been stung by a hornet. 

13.  ________  I am afraid of centipedes. 

14.  ________  I have picked up a mole. 

15.  ________  Mallard is very delicious. 

16.  ________  I can hear doves near my house. 

17.  ________  I have never eaten sole. 

18.  ________  I am afraid to touch a live squid. 

19.  ________  I have never seen a centipede longer than 10 cm. 
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20.  ________  A hornet came into my house. 

21.  ________  I have seen mallards swimming on a pond. 

22.  ________  I know someone who has a hare for a pet. 

23.  ________  I don’t know anyone who has a pet mole. 

24.  ________  I have seen people feeding doves in a park. 

25.  ________  I have never seen a mallard in Sanda. 

26.  ________  I have only seen real hares on TV. 

27.  ________  I have never seen a mole. 

28.  ________  I have never eaten dove before. 

29.  ________  I touched a hare. 

30.  ________  I ate sole this year. 

31.  ________  I ate squid this week. 

32.  ________  I am afraid to touch a hornet, even if it is not alive. 
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APPENDIX D 

PILOT EXPERIMENT: COMPARISON CONDITION 2 

 
下記の生き物を、指示通りに並べ変えて下さい。はっきり分からない場合は想像

通りに書いて下さい。同じぐらいのときは続けて書いて下さい。(Translation: 
Order the following names of living creatures as specified on the blanks below. If you are 
not sure, use your best judgment. If they are about the same, write one name after the 
other.) 

  

sole   ヒラメ  squid       イカ 

dove       ハト  mallard  カモ 

hare        ウサギ  mole  モグラ 

centipede       ムカデ  hornet       ハチ 

  

大きさの順番 (Order of size) 

1.  ________________________  (Biggest) 

2.  ________________________ 

3.  ________________________ 

4. ________________________ 

5. ________________________ 

6.  ________________________ 

7.  ________________________ 

8.  ________________________ (Smallest) 

  

触りたい順番 (Order of your willingness to touch the creature) 

1.  ________________________  (No problem) 

2.  ________________________ 

3.  ________________________ 

4. ________________________ 

5. ________________________ 

6.  ________________________ 

7.  ________________________ 

8.  ________________________ (Never!) 
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食べたい順番 (Order of edibility) 

1.  ________________________  (Delicious) 

2.  ________________________ 

3.  ________________________ 

4. ________________________ 

5. ________________________ 

6.  ________________________ 

7.  ________________________ 

8.  ________________________ (Never!) 
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APPENDIX E 

EXPERIMENT 1: CONTROL CONDITION 

 

下記の生き物の名前を使って文書 (sentence) を書いて下さい。一つの文書にその単
語を一回だけ使って下さい。文書の主語としてHE, SHE, かTHEYを必ず使って下
さい。 (Translation: Write sentences using the following names of living creatures. Use 
only one of the names in each sentence. Use he, she, or they as the subject of your 
sentences.) 

 

Example sentences:  They have three cats. 

   He doesn’t like dogs. 

   She has never seen a real cow. 

   She is afraid of cats. 

 

Use these words: 

sole   ヒラメ  squid       イカ  

dove       ハト  mallard  カモ 

hare        ウサギ  mole  モグラ 

centipede       ムカデ  hornet       ハチ 

 

  

1.   sole   _______________________________________________________ 

2.   squid   _______________________________________________________ 

3.   dove   _______________________________________________________ 

4.   mallard   _______________________________________________________ 

5.   hare   _______________________________________________________ 

6.   mole   _______________________________________________________ 

7.   centipede _______________________________________________________ 

8.   hornet   _______________________________________________________ 
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APPENDIX F 

EXPERIMENT 1: COMPARISON CONDITION 1 

 

下記の単語を使って文書 (sentence) を書いて下さい。一つの文書にその単語を一回
だけ使って下さい。その生き物と自分の経験について書いて下さい。 (Translation: 
Write sentences with the following words in the blanks following the words. Use each 
word only once in each sentence. Write about your experience related to the living 
creature.) 

  

Example sentences: When I was a child, my family had three cats. 

   I was bitten by a dog when I was in the fifth grade. 

   I see cows every morning near Shin Sanda station. 

   My sister is afraid of cats. 

 

Use these words: 

sole   ヒラメ  squid       イカ 

dove       ハト  mallard  カモ 

hare        ウサギ  mole  モグラ 

centipede       ムカデ  hornet       ハチ 

 

  

1.   sole   _______________________________________________________ 

2.   squid   _______________________________________________________ 

3.   dove   _______________________________________________________ 

4.   mallard   _______________________________________________________ 

5.   hare   _______________________________________________________ 

6.   mole   _______________________________________________________ 

7.   centipede _______________________________________________________ 

8.   hornet   _______________________________________________________ 
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APPENDIX G 

EXPERIMENT 1: COMPARISON CONDITION 2 

 

下記の単語を使って文書 (sentence) を書いて下さい。一つの文書に下記の単語を２
つ使って下さい。生き物を比べたり、関連さすような文書を書いて下さい。全部

の単語を一回使って下さい。(Translation: Write sentences with the following words in 
the blanks following the words. Use two words in each sentence. Compare, contrast, or 
somehow associate the living creatures in your sentences.) 

  

Example sentences: I like cats more than I like dogs. 

   I think dogs make better pets than cats. 

   I see cows in Japan more often than I see pigs. 

   Cats are not as friendly as dogs. 

 

Use these words: 

sole   ヒラメ  squid       イカ 

dove       ハト  mallard  カモ 

hare        ウサギ  mole  モグラ 

centipede       ムカデ  hornet       ハチ 

 

  

_________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________
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APPENDIX H 

EXPERIMENT 1: EXAMPLES OF SENTENCES THAT WERE DELETED 

FROM THE CONTROL CONDITION (MINIMALLY GENERATIVE) 

 

Bream is one of his favorite fish to eat raw. 

She doesn’t like cicadas because they are noisy. 

He doesn’t like hare, because it bit him when he was four years old. 

She said sea otter is a good swimmer. 

They caught cicada in summer vacation. 

She was attacked by the raven. 

They eat bream when we congratulate something. 

He was dead by eating puffer. 

They protect heron because heron is dangerous to die out. 

She looked hare in Hokkaido. 

She was attacked by raven. 

He called me “Mallard.” 

He got puffer poisoning. 

He said he want to dig and sink into land as mole. 

They are not otters, they are seals. 

He tried to ride on porpoise. 

He dig the hole like mole. 

They talk to parakeet. 
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APPENDIX I 

EXPERIMENT 1: EXAMPLES OF SENTENCES THAT WERE DELETED 

FROM COMPARISON CONDITION 1 (ASSOCIATIONS WITH 

EXPERIENCE OR PRIOR KNOWLEDGE) 

 

I have never seen a real mallard.  

I don’t know what is osprey. 

What is weasel? 

Sorry, I don’t know heron. 

I can’t see mole appearance. 

I have never seen gull in my life. 

I have never seen mallard near. 

I have never seen osprey, I want to see it. 

My friend’s name is “Washiduka.” 

I have heard osprey has been large. 

I haven’t seen weasel. 

I don’t know living scallop. 

Can I eat gull? 

I have never seen porcupine. 

I have never seen a heron. 
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APPENDIX J 

EXPERIMENT 2: CONTROL CONDITION 

  

下記の文書をよんで、後の文がtrueかfalseを下線部に書いて下さい。 (Translation: 
Read the following paragraphs and mark the following statements as true or false.) 

  

sole   ヒラメ  squid       イカ 

dove       ハト  mallard  カモ 

hare        ウサギ  mole  モグラ 

centipede       ムカデ  hornet       ハチ 

 

Bob like insects. He collects insects. He especially likes hornets. He thinks they look cool. 
One day, he found a centipede under a rock. He reached out to touch it, but his mother got 
very angry, because they are very dangerous. 

Bob’s sister, Hanako, doesn’t like insects. She likes to eat. Her favorite kind of fish is sole. 
She likes to eat it raw. She also likes squid. She likes raw squid better than when it is 
cooked. She has tried many kinds of food. She even ate mallard and dove when she was in 
France. She liked them. She tried to eat hare, too. But she did not like it. She heard that 
people in some countries eat moles, but she thinks they are too cute to eat. 

  

True or False 

1. ________ Bob found a hornet under a rock. 

2. ________  Hanako collects centipedes. 

3.  ________  Hanako ate a hare when she was in France. 

4.  ________  Bob collects sole. 

5. ________  Hanako likes to eat raw moles. 

6.  ________  Hanako is a squid. 

7. ________  When Bob tried to touch a dove, his mother got angry. 

8.  ________  Hanako ate mallard when she was in France. 
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APPENDIX K 

EXPERIMENT 2: COMPARISON CONDITION 1 

  

下記の文書をよんで、 自分の経験に一致する文書の前に○をかいてください。４
文のうち、２文まで○つけて下さい。(Translation: Put a circle on the blank in front of 
the sentences that are true.) 

 

sole   ヒラメ  squid       イカ 

dove       ハト  mallard  カモ 

hare        ウサギ  mole  モグラ 

centipede       ムカデ  hornet       ハチ 

  

1. ______ I went fishing and caught a sole. 

2. ______  There are moles in my garden. 

3. ______  I sometimes hear doves near my house. 

4. ______  I have seen mallards swimming on a pond. 

5. ______  I have seen a centipede longer than 10 cm. 

6. ______  I know someone who has a hare for a pet. 

7. ______  I ate squid once last week.  

8. ______  I was stung (like a bite) by a hornet. 

9. ______  I have touched a mallard. 

10 ______  I ate squid this week. 

11. ______  When I was a child I was afraid of centipedes. 

12. ______  I have seen moles on TV. 

13. ______  A hornet came into my house. 

14. ______  I ate sole last week. 

15. ______  I like raw (not cooked) sole. 

16. ______  I have seen doves near my school. 
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APPENDIX L 

EXPERIMENT 2: COMPARISON CONDITION 2 

  

下記の文書をよんで、trueかfalseを下線部に書いて下さい。自分の経験に関する文
書は、経験通りに答えて下さい。(Translation: Mark the following statements as true or 
false.) 

  

sole   ヒラメ  squid       イカ 

dove       ハト  mallard  カモ 

hare        ウサギ  mole  モグラ 

centipede       ムカデ  hornet       ハチ 

 

  

1.  ________  Sole tastes better than squid. 

2.  ________  Mallards are larger than doves. 

3.  ________  Hares are larger than moles. 

4.  ________  Both hornets and centipedes are dangerous. 

5.  ________  A squid has more legs than a hornet. 

6.  ________  Both mallards and hares can fly. 

7.  ________  Doves are heavier than centipedes. 

8.  ________  People eat both hares and soles. 
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APPENDIX M 

EXPERIMENT 3: CONTROL CONDITION 

 
下記の文書を読んで、後の文の下線部に下記の単語から当てはまるものを記入し

て下さい。(Translation: Read the following paragraphs and choose the correct word from 
the list to fill in the blank spaces.) 

sole   ヒラメ  squid       イカ 

dove       ハト  mallard  カモ 

hare        ウサギ  mole  モグラ 

centipede       ムカデ  hornet       ハチ 

Bob like insects. He collects insects. He especially likes hornets. He thinks they look cool. 
One day, he found a centipede under a rock. He reached out to touch it, but his mother got 
angry and told him to not to, because they are very dangerous. 

Bob’s sister, Hanako, doesn’t like insects. She likes to eat. Her favorite kind of fish is sole. 
She likes to eat it raw. She also likes squid. She likes it raw better than cooked. She has 
tried many kinds of food. She even ate mallard and dove when she was in France. She had 
never tried them in Japan, but she liked them. She tried to eat hare, too. But she did not like 
it. She heard that people in some countries eat moles, but she thinks they are too cute to 
eat. 

1. Bob found a _____________ under a rock. 

2. Bob thinks _____________ look cool 

3. Hanako’s favorite kind of fish is _____________. 

4. Hanako like raw _____________ better than cooked. 

5. Hanako ate _____________ and ____________ when she was in France, and liked 

  them. 

6. Hanako tried to eat _____________, but she didn’t like it. 

7. Hanako thinks _____________ are too cute to eat. 

8.  Bob’s mother got angry about a _____________. 

9. Bob especially likes _____________. 

10.  _____________ is a kind of fish that Hanako like to eat raw. 

11.  Hanako doesn’t like cooked squid as much as raw _____________. 

12. Hanako never ate _____________ and _____________ when she was in Japan. 

13. Hanako heard that people in some countries eat _____________. 

14.  Hanako probably will not eat _____________ again. 
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APPENDIX N 

EXPERIMENT 3: COMPARISON CONDITION 1 

  

下記の英単語の中から一番当てはまるものを文書の前の下線部に書いて下さい。

正解、間違いを考えずに、経験をベースに答えて下さい。一つの単語を２回まで

使えます。どの単語も当てはまらない文書は飛ばして、次の文書を読んで下さい

。一つの単語を出来るだけ２回使って下さい。(Translation: Use one of the following 
eight names of living creatures in the blanks in front of the statements below. Answer on 
the basis of your experience. Find the most appropriate statements for each word and try to 
use each word two times. Do not use one word more than twice. 

 

sole   ヒラメ  squid       イカ 

dove       ハト  mallard  カモ 

hare        ウサギ  mole  モグラ 

centipede       ムカデ  hornet       ハチ 

  

1.  ________  I really like this kind of fish. 

2.  ________  I don’t like to touch this, but I like to eat it. 

3.  ________  I don’t like to eat this raw (生), but I like it when it is cooked. 

4.  ________  I am afraid of this. 

5.  ________  Most people don’t like this. 

6.  ________  I could never eat this. 

7.  ________  I don’t like this kind of bird. 

8.  ________  I like this kind of bird. 

9.  ________  I have never seen one of these in a pet shop. 

10.  ________  I think this fish looks very strange. 

11.  ________  This looks very pretty when it is swimming. 

12.  ________  Someone I know has been stung (刺された) by one of these. 

13.  ________  I have never been bitten by one of these. 

14.  ________  I have been bitten by one of these. 

15.  ________  I see this very often. 

16.  ________  I sometimes see this 

17.  ________  I have seen this in the market. 
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18.  ________  This tastes very good raw. 

19.  ________  I have only seen this on TV. 

20.  ________  I have never seen one of these in a zoo. 

21.  ________  Most people in Japan do not eat this, but in some countries they  

do. 

22.  ________  I have touched one of these. 

23.  ________  I have never touched one of these. 

24.  ________  I have never touched one of these before, but I want to someday. 

25.  ________  I have seen this in the ocean. 

26.  ________  I am not afraid of this. 

27.  ________  I ate this during my summer vacation. 

28.  ________  I saw this when I was a child. 

29.  ________  I never want to see this. 

30.  ________  I was afraid when I saw this. 

31.  ________  I was not afraid when I saw this. 

32.  ________  I have seen this inside my house. 
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APPENDIX O 

EXPERIMENT 3: COMPARISON CONDITION 2 

 

下記の文の下線部に下記の単語から当てはまるものを記入して下さい。各単語を

２回ずつ使って下さい。ただし２回より多くは使わず、残りの下線部は空欄のま

ま残して下さい。Choose appropriate words from the following and write them on the 
blanks in the sentences below. Use each word only twice. You may leave sentences blank. 

 
sole   ヒラメ  squid       イカ 
dove       ハト  mallard  カモ 
hare         ウサギ  mole  モグラ 
centipede   ムカデ  hornet       ハチ 

 

1. _____________ taste better than _____________. 

2. _____________ and _____________ are ugly (みにくい) animals. 

3. _____________ are better pets than _____________. 

4. I have seen _____________, but I have never seen _____________. 

5. I can eat _____________, but I can never eat _____________. 

6. _____________ are larger than _____________. 

7. _____________ and _____________ are scary (怖い) animals. 

8. I can touch _____________, but I could never touch _____________. 

9. _____________ are prettier than _____________. 

10. _____________ are not as colorful as _____________. 

11. You can probably see _____________ and _____________ in a zoo. 

12. _____________ are the most dangerous animal. _____________ are the least 

dangerous animal. 

13. _____________ and _____________ are cute (かわいい) animals. 

14. If I had to choose two animals for pets, I would choose _____________ and 

_____________. 

15. You can eat _____________ and _____________. 
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APPENDIX P 

SAMPLE CUED RECOGNITION IMMEDIATE POSTTEST 

 

  

下記の生き物の名前をできるだけ日本語で書いて下さい。はっきり分からない場

合、あててみて下さい。(Translation: Write the names of the following animals in 
Japanese 

  

1.   centipede _______________________________________________________ 

2.   squid   _______________________________________________________ 

3.   hornet   _______________________________________________________ 

4.   sole   _______________________________________________________ 

5.   mallard   _______________________________________________________ 

6.   hare   _______________________________________________________ 

7.   dove   _______________________________________________________ 

8.   mole   _______________________________________________________ 
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APPENDIX Q 

SAMPLE MULTIPLE-CHOICE IMMEDIATE/DELAYED POSTTEST 

 

下記の単語の正しい日本語訳を丸して下さい。(Translation: Circle the correct 
Japanese translation of the following English words.  

  

1. sole 
a. ムカデ  
b. カモ  
c. ウサギ  
d. ヒラメ  
e. モグラ  
f. ハチ 
 

2. dove 
a. ハト 
b. ムカデ   
c. ウサギ  
d. ヒラメ  
e. モグラ  
f. ハチ 
 

3. mallard 
a. ムカデ  
b. カモ  
c. ウサギ  
d. ヒラメ  
e. モグラ  
f. ハチ 
 

4. centipede  
a. ムカデ  
b. ウサギ  
c. カモ  
d. ヒラメ  
e. モグラ  
f. ハチ 

 


