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ABSTRACT 

As the role of software becomes increasingly central to 

the L2 curriculum, pedagogical models for L2 software are 

becoming increasingly needed. L2 classroom pedagogies are 

not necessarily directly applicable to CALL. CALL, for 

instance, does not assure learners that their guesses are 

correct as effectively as a teacher can. This limitation in 

CALL can be overcome by the L1. 

This study investigated the effect of the L1 in CALL on 

the receptive learning (short term [ST] and medium term [MT] 

retention) of French vocabulary. Subjects were 181 

University of Arizona first and second semester French 

students randomly assigned to an experimental or a control 

group. Both groups attended identical user-controlled 

lessons comprised of a comic book story in French, an 

accompanying sound track (i.e., native voices and background 

audio), a rich color graphic environment supplementing the 

text, and "pregnant" (Mondria & Wit-de-boer, 1991) French 

definitional sentences. The experimental group had the 

option of accessing dialogue-level translations. MT 

retention was measured in a multiple-choice test two weeks 

after the lesson. 
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Findings indicate that the addition of the Ll resulted in 

significantly superior ST (t = 9.38, p<.OOl) and MT 

retention (t = 6.98, p<.OOl); the experimental group scored 

16.5 percent higher than the control group on the ST 

retention test, and 12.3 percent higher on the MT retention 

test. Though the control group spent more time getting L2 

input than the experimental group (970 seconds vs. 773 

seconds, respectively), it learned and retained 

significantly less than the experimental group and had a 

significantly slower response rate on the ST retention test. 

There was a positive relationship between time spent on the 

lesson and performance, suggesting that at least part of the 

effect of the experimental treatment is due to the 

additional time which it required subjects to spend on the 

lesson. 

Subject characteristics such as gender, learning style, 

and the number of years of high school French did not impact 

on ST and MT retention, while grade had an impact on 

performance: experimental students with a grade of A 

learned and retained the most. 
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CHAPTER 1 

INTRODUCTION 

1.1 The Need for Research on Vocabulary Learning 

Among the various aspects of second language (L2) 

education to be studied, vocabulary has received limited 

attention until very recently (Maiguashca, 1991; Carter & 

McCarthy, 1988). Whereas the teaching of grammar has been a 

focal point and has developed continuously during the last 

30 years, vocabulary instruction has lagged far behind. "In 

syllabuses and course materials the focus has invariably 

been on morphology ~nd syntax, while vocabulary only served 

to flesh out grammatical structures" (Maiguashca, p. 84). 

Even when the Communicative Approach carne to the fore as an 

alternative to the structural syllabus, vocabulary continued 

to play an ancillary role as vocabulary was subordinated to 

the teaching of communicative functions. The underlying 

assumption was that words and their meanings did not need to 

be taught explicitly, since it was believed that learners 

would learn vocabulary indirectly while engaged in 

communicative activities. Consequently, lexical learning 

was seen as taking place automatically or unconsciously, as 

a byproduct of other learning (Maiguashca). Although in the 
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nineties vocabulary learning has been the focus of a number 

of research studies, as Carter (1987) points out, "there is 

still a long way to go along the road before the 

sophistication reached at other linguistic levels is 

achieved" (p. 14). 

1.2 The Importance of Vocabulary at Beginning Levels 

Various scholars and educators have expressed the 

opinion that vocabulary learning is central to second 

language acquisition (SLA) (e.g., Paivio, 1986), and that 

increasing one's L2 lexicon comprises an essential aspect of 

the formation of the structure of the language (Hammerly, 

1987). Several researchers have discussed the critical role 

played by vocabulary at beginning levels of L2 proficiency. 

The first major step to learning a foreign language (FL) is 

acquiring a large enough vocabulary to communicate even the 

simplest range of functions (Omaggio, 1990). 

According to a hypothesis proposed by the Research 

Committee of the Interagency Language Roundtable in 1978, 

the relative contributions of specific language subskills -

pronunciation, vocabulary, grammar, fluency, and 

sociolinguistic appropriateness - are not constant across 

the full range of language proficiency acquisition. It was 

felt that vocabulary would be more important than 
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grammatical accuracy for successful performance at Levell. 

According to the ACTFL/ETS Scale of Oral Proficiency, these 

individuals can be described as students ranging from no 

linguistic ability to those able to satisfy immediate needs 

with learned utterances (Omaggio 1986, p. 13). 

The Relative Contribution Model (in Higgs, 1984), which 

is based on these hypothesis made by the Research Committee 

of the Interagency Language Roundtable, is depicted in 

Figure 1. It illustrates the relative importance of different 

subskills contributing to global language proficiency at 

various levels of proficiency. As can be seen in the model, 

vocabulary is depicted as the most important component at the 

lower levels of proficiency, maintaining its importance until 

Level 5 (educated native-speaker proficiency). The fact that 

the vocabulary learning curve drops as it approaches Level 5 

simply means that in comparison to the other four contributory 

skills, vocabulary declines in relative importance, thus 

maintaining its importance throughout the five levels of 

proficiency. According to Higgs, the implications of this 

hypothesized model are that if the goal is to produce students 

with level one survival skills (i. e., novice level in the 

ACTFL Proficiency Guidelines), then the optimal curriculum 

should emphasize the teaching and practice of vocabulary 

(Higgs & Clifford, 1982). 
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Figure 1 

Hypothesized Relative Contribution Model 

Source: Theodore V. Higgs. "The introduction: Language 
Teaching ~nd the Quest for the Holy Grail." In Theodore V. 
Higgs, ed., Teaching for Proficiency: the organizing 
Principle. ACTFL Foreign Language Education Series, vol. 
15. Lincolnwood: Ill: National Textbook, 1984. 

Percentage 

45 r ~ /-'"-

" // " , 
~ '/' \ , 

'" ~ 

40 

35 
/ 

// 

/' 
30 

••••• i/ 
I- • • • -.. 

~:. • • • 
//-/ 

• • • 
- • •• • ••• • • · / •• 

: 1/ •• ••• 
- ---: ,~ :, 

• 

If 
~ ~- ---------- -V' 

25 

20 

15 

10 

5 

o 
o 1 

Vocabulary --------

Grammar --------

Pronunciation ••••••••••••• 

, , 
" 

" 
, 
~, 

~ ., 
--.......... " ~ ' ... --- .... 

VZ~ •• • •• ",': ... ..... 
./ /- . •• .. L .. " •• .. / .. ~ .~ .' ", 
" ~ ... ;,. 

1-----
2 

Level 

3 4 

Fluency 

Sociolinguistic 

5 



1.3 The Problem 

Vocabulary learning is often neglected in classroom 

instruction because it is very time-consuming and demands 

much reinforcement. Learning necessitates cyclical 

(Omaggio, 1990) reinforcement, i.e., being exposed to the 

same vocabulary in different contexts. Several factors 

contribute to the difficulties inherent in vocabulary 

reinforcement. 
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First, due to budget cuts, many of today's foreign 

language classes are increasing in student numbers, 

decreasing opportunities for individual practice. Second, 

the average university L2 student only has 50 minutes per 

day of quality exposure to the L2, leaving little time for 

vocabulary reinforcement. Third, college L2 texts cover 

such an extensive amount of material within one year 

(traditionally twice the material of a high school text) 

that the college instructor is pressured to meet the demands 

of the curriculum, and has difficulties in finding the time 

to embed activities designed to reinforce vocabulary. 

Consequently, what is much needed is practice and 

language ~xposure outside the classroom. Computer assisted 

language learning (CALL) can provide this much needed 

individualized reinforcement and can provide the student 

with quality exposure. Unlike a workbook that can only 
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reenforce reading and writing skills, CALL can provide the 

user with auditory reinforcement of the vocabulary, 

including listening to authentic native-speaker 

pronunciation (something not always available in the 

classroom as not all instructors are native speakers of the 

L2). One inherent feature of CALL is it's capability to 

present several stimuli simultaneously. For example, it can 

provide students with paired listening and reading 

activities, so they get phonetic-phonemic correspondence of 

the vocabulary. What is more important, an interactive 

multimedia CALL environment permits students to choose 

options which best address their individual learning styles, 

enabling them to spend additional time on what needs to be 

reinforced (e.g., reading, spelling, pronunciation). 

Though CALL has offered this capability for over a 

decade, the decreasing cost of software and hardware has 

only recently made it accessible to the student and to the 

L2 curriculum. One can expect that within the next five 

years every college student will be expected to own a 

computer to be enrolled. As the role of the software 

becomes increasingly central to the foreign language 

curriculum, pedagogical models for L2 software development 

are becoming increasingly needed. 
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Many of today's university L2 curricula follow a 

proficiency orientation. Though this orientation permits 

limited use of the first language (Ll) in the classroom, 

many instructors frown upon any use of the native language, 

and particularly of "translations, during instruction. This 

holds true even though this orientation emphasizes cognitive 

analysis and meaningful communicative activities, something 

the Ll can contribute to. 

It has often been assumed that L2 classroom pedagogies 

should become the backbone of CALL, just as they have been 

for L2 textbook development. Whether these pedagogies 

intended for face to face instruction are the most 

appropriate or not, one cannot assume that they should be 

applied directly to CALL. Fortunately, CALL lends itself to 

the testing of these pedagogical models without the inherent 

limitations of classroom research where the teacher effect 

can be a major confounding variable. 

CALL and the traditional classroom offer two different 

environments. The software cannot replace the teacher 

because the user is unable to communicate with it in the 

same manner as with the teacher. CALL, no matter how 

powerful, cannot remove ambiguities of meaning as 

effectively as the teacher. If the context is ambiguous, 

learners are less apt to chunk seemingly unrelated items 
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into a pattern, and ,consequently will not retain the 

information as well. Also, though a CALL context may be 

comprehensible, meaningful, and even promote correct 

guessing, it does not assure learners that their guesses are 

correct. To overcome this inherent limitation of CALL, it 

is proposed that the option of translation can be useful in 

today's L2 vocabulary learning software, specifically at 

beginning levels of instruction. 

1.4 Parameters and Research Questions of the Study 

This experimental study explores the effectiveness of 

Ll use in CALL vocabulary learning. The study seeks answers 

to the following questions: 

Does the option of translation in a contextual L2 

reading CALL environment lead to significantly 

greater short term (ST) and medium-term (MT) 

retention of vocabulary? 

In addition, this study will investigate the effects of 

different variables which might effect the ST and MT 

retention of vocabulary. These include the gender of the 

students, the METI learning style profiles of the students, 

the number of years of high school French the students have 

taken, the final grade the students received in the French 

class in which they were enrolled during the time of the 



experiment, and the total time the students spent on the 

lesson. 
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This study involved subjects at the novice level of 

proficiency. All were enrolled in the first or second 

semester of French at the University of Arizona. Using the 

ACTFL/ETS'Scale of Oral Proficiency, these individuals can 

be described as French students ranging from no linguistic 

ability to those able to satisfy immediate needs with 

learned utterances (Omaggio, 1986, p. 13). 

One aim of this study was to present the vocabulary in 

a computer environment representative of today's multimedia 

software for beginning L2 learners. The French reading and 

comprehension cultural compact disc Le Fils d'Asterix (1993) 

was chosen as a template for the treatment. It should be 

noted that less than ten percent of Le Fils d'Asterix was 

adapted for this dissertation, and that permission was 

granted for portions of Le Fils d'Asterix. The adapted 

lesson was used exclusively for educational purposes and was 

not used for commercial profit. Le Fils d'Asterix includes 

a good mix of multimedia features such as sound (native 

voices and background audio), color graphics of comic book 

scenes, and text. 
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1.5 Hypotheses 

The ~ollowing hypotheses will guide the research: 

Hl: Presenting French vocabulary in a contextual multimedia 

CALL reading environment that includes a translation 

option results in more effective medium-term (MT) 

retention for beginning French students. 

In addition, the following hypotheses were made: 

H2: Gender has an effect, not attributable to translation, 

on receptive ST and MT retention of vocabulary for 

beginning university level French student. 

H3: Learning styles preferences, as determined by the MET I , 

have an effect, not attributable to translation, on ST 

and MT retention. 

H4: The number of years of the student has studied French 

in high school have an effect, not attributable to 

translation, on receptive ST and MT retention of 

vocabulary for beginning university level French 

students. 

H5: There is a positive relationship between the grades the 

subjects earned in their French classes and receptive 

ST and MT retention of vocabulary. 

H6: There is a positive relationship between time spent on 

the lesson and receptive ST and MT retention of 

vocabulary. 



1.6 Assumptions and L~itations 

The following assumptions were made in conducting the 

study: 
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1. Bilingual mUltiple-choice vocabulary tests are valid 

measures of receptive vocabulary knowledge (pretest), 

ST (posttest) and MT retention (test administered after 

a two week interval) . 

2. Subjects will participate cooperatively and will 

perform to the best of their ability on the three tests 

administered for the purpose of this study (pretest, 

posttest and 2-week-test). Test results will reflect 

what they know, have learned or retained from their 

exposure to the lesson. 

3. Subjects will answer the questionnaire honestly, 

reflecting accurate demographic and other personal 

information. 

4. Subjects' responses to the METI (learning style self

assessment) will accurately reflect their learning 

style preferences. 

5. Subjects have a high enough level of proficiency in 

English to understand and make use of the translations 

provided for the experimental group. 

6. Subjects have no serious first-language deficits that 

would inhibit their learning of the L2. 



29 

7. Subjects have no undisclosed perceptual deficits that 

reduce the usefulness of the visuals and aural stimuli 

presented during the treatment. 

The following limitations must be taken into 

consideration before any attempts can be made to generalize 

from the results of the study: 

1. Because of the short duration of the experiment (two 

weeks), any effects of the treatment can only be 

generalized as the effects of MT retention under the 

treatment. 

2. The receptive multiple-choice tests used in the 

experiment do not measure productive vocabulary 

learning and recall. ST AND MT retention are measured 

at the most basic level, recognition and knowledge of 

the meaning of the vocabulary in the context in which 

it was presented in the treatment. 

3. The experiment is conducted in the context of computer 

assisted language learning, not in the classroom. 

Findings are not meant to be generalized to the 

classroom. They pertain only to CALL. 

4. Subjects participating in the study are at the novice 

level of language proficiency {those attending the 

first or second semester of French at the University of 
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Arizona). Results cannot be generalized to students at 

other levels of proficiency. 

1.7 Structure of the Dissertation 

This dissertation is arranged as follows: Chapter 2 

presents a selected review of theoretical and empirical 

literature which has bearing on the use of the first 

language on receptive MT retention of L2 vocabulary. It 

presents literature relevant to factors which affect 

guessability (the ability to guess the meaning of words) and 

to factors which have bearing on vocabulary learning in 

CALL. It reviews research on L2 vocabulary learning in 

context vs. learning with paired associates and identifies 

problems and limitations of these studies. Variables within 

the current study are operationalized based on these 

studies. 

Chapter 3 identifies and describes the components of 

the experiment, including the sampling and assignment of the 

subjects, the treatment and the methodology used for 

investigating the hypotheses previously presented. It also 

describes instruments used for data collection, including 

the develqpment of the questionnaire, the learning styles 

self-assessment, and the different tests administered. 
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Chapter 4 explains the results of the experiment and 

presents the major conclusions drawn from this study, while 

Chapter ~ discusses the implications of these results for L2 

pedagogy and proposes directions for future research. 

1.8 Abbreviations, Notational Conventions, and Definitions 

The following is a list of definitions, of 

abbreviations and terms used throughout this dissertation: 

ACTFL 

Adobe Photoshop 

CALL 

Context 

FL 

Guessability 

NL 

HyperCard 

American Council on the Teaching of 
Foreign Languages 

A commercial graphics program used 
to import and manipulate the images 

Computer Assisted Language Learning 

In this experiment, an environment 
which presents visual (pictorial 
and text) and auditory (voices) 
stimuli which reinforce vocabulary 
meaning 

Foreign language 
Used interchangeably with L2 

The ability to guess the meaning of 
words 

Native language 

A commercial computer program which 
supports the creation of 
interactive multimedia programs. 
Made up of cards, screens used to 
created stacks 
Also made up of tools for drawing, 
painting, laying out text, and clip 
art 



HyperCard Application 

HyperCard Background 

HyperCard Button 

HyperCard Card 

HyperCard Field 

HyperCard Player 

HyperCard Script 

HyperCard Stack 

Ll 

L2 
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A self-running program which 
enables the user to run the program 
without needing the player or the 
full version of HyperCard 

A template shared by cards in a 
stack 
Every stack or application has one 
background whose objects will 
appear in the same position, style 
and size on every card shared by 
that background 

An object which responds to user 
actions such as pointing or 
clicking on the mouse 

The basic unit of a HyperCard 
stack, made up of a combination of 
a foreground and a background 
Consists of a screen with textual 
and/or graphic information 

An object which holds text 
Text can be read, typed, edited and 
formatted 

A HyperCard program which allows 
users to use stacks, but does not 
allow them to make changes in the 
stack 

Sequence of instructions which tell 
objects how to respond 
Each script is attached to an 
object, card or background 

A collection of cards stored 
together 

First language 
Used interchangeably with NL 

Second (or subsequent) language 
Used interchangeably with FL 



Le Fils d'Asterix 

LFA 

MacRecorder 

METI 

Microsoft Excel 5.0 

MT retention 

Novice level 

Output file 

Pregnant 

Productive knowledge 
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Original CD from which the lesson 
used in this experiment was derived 

Multimedia application created for 
this study 

A device used to record sound 

The Myers-Briggs Type Indicator 
A measure of personality 
dispositions and preferences based 
on Carl Jung's theory of 
psychological types 

A spreadsheet 

Medium term retention 
Defined by the researcher as what 
is retained and measured two weeks 
after the exposure to language 

In this experiment, the proficiency 
level of a beginning second 
language learner enrolled in either 
first or second semester French at 
the University of Arizona. Using 
the ACTFL/ETS Scale of Oral 
Proficiency, these individuals can 
be described as French students 
ranging from no linguistic ability 
to those able to satisfy immediate 
needs with learned utterances 

File which provides the researcher 
or user with information about the 
user (e.g., the total time that 
each subject spent accessing one 
button, the number of correct 
answers) 

Said of a factor having a strong 
relationship with the word to be 
guessed 

The ability to speak or write the 
needed vocabulary 



Quasi-words 

Receptive knowledge 

SLA 

SoundEdit Pro 

SPSS for Windows 

ST retention 

TeachText 

Translation 

Nonsense words which are made to 
look like foreign words 
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The ability to recognize the 
meaning of a word when it is heard 
or seen 
Distinguished from productive 
recall 

Second Language Acquisition 

A sound editor used to capture, 
edit and digitize sounds 

A computer aided statistical 
analysis and data management system 

Short term retention 
Measured immediately after exposure 
to language 

A simplified word processor 

Independent variable of this 
experiment, where English 
translations of the French dialogue 
are accessible only at the dialogue 
level, not at the word level 
There are two versions of the same 
lesson: 
Version A 

The subject has access to an 
English translation of the 
French dialogue which can be 
read and heard throughout the 
lesson 

Version B 
The subject has access to an 
identical lesson that has no 
translation option 
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CHAPTER 2 

SELECTED REVIEW OF THE LITERATURE 

Introduction 

The goal of this chapter is to review theoretical and 

empirical literature which has bearing on the use of the L1 

(the independent variable) on receptive MT retention of L2 

vocabulary (the dependent variable). This chapter begins 

with an introduction of what is receptive vocabulary 

learning and receptive vocabulary testing. It presents 

literature relevant to factors which affect guessability 

(the abil~ty to guess the meaning of words) and to factors 

which have bearing on CALL and on vocabulary learning. 

2.1 Receptive Vocabulary 

2.1.1 Receptive Knowledge 

A word can be known receptively or productively 

(Nation, 1990). Knowing a word receptively is hypothesized 

to be easier than knowing it productively (Stoddard, 1929) 

as it involves being able to recognize a word and recall its 

meaning when it is heard or seen (Nation). In contrast, 

productive knowledge involves what is needed for receptive 



knowledge plus the ability to speak or write the needed 

vocabulary. 
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The table below is adapted from Nation's (1990) 

"knowing a word". It lists questions we should be able to 

answer, consciously or unconsciously, if we know a word 

receptively. It is organized using the four general 

classification criteria (George, 1983, as cited in Nation) . 

These include form, position, function and meaning. 

Table 2 

Knowing a Word Receptively 

FORM SPOKEN What does the word sound 

like? 

WRITTEN What does the word look like? 

POSITION GRAMMATICAL In what patterns does the 

PATTERNS word occur? 

COLLOCATIONS What words or types of words 

can be expected before or 

after the word? 

FUNCTION FREQUENCY How common is the word? 

APPROPRIATENESS Where would we expect to meet 

this word? 

MEANING CONCEPT What does the word mean? 

ASSOCIATIONS What other word(s) does this 

word make us think of? 
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As we can see, knowing a word receptively involves 

being able to recognize it when it is heard (What does the 

word sound like?) or when it is seen (What does the word 

look like?). It includes the ability to distinguish it from 

words with a similar form and the ability to judge if the 

word sounds right or looks right. It involves having an 

expectation of whatgrarnrnatical patterns the word will occur 

in, and whether it is a frequently occurring word or a rare 

one. It also includes the ability to recall the word's 

meaning when it is met, and which shade of meaning is most 

suitable for the context that it occurs in. It may include 

the ability to make associations with other related words. 

The distinction between receptive and productive 

vocabulary knowledge is directly related to the issues of 

comprehension and production (Carter & McCarthy, 1988). 

Ostyn and Godin (1985) argue that the distinction between 

the two is not a clear one. Perhaps both should be seen as 

a continuum of vocabulary knowledge, where in its most 

fundamental sense knowing a word entails its comprehension 

(i.e., what does the word mean in a given context?). The 

next issue addresses the measurement of L2 receptive 

vocabulary comprehension. 
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2.1.2 Testing Receptive L2 Vocabulary Knowledge 

The first decision when testing vocabulary is: Should 

the vocabulary be tested at the recognition or recall level? 

That is, should we test whether learners can remember the 

meaning of a word when they see or hear that word, or should 

we test whether they can say or write the word when they see 

some representation of its meaning? Stoddard's (1929) 

findings indicate that if the vocabulary is taught 

receptively it should be tested in the same manner. If the 

goal is to test vocabulary knowledge at its most basic 

level, comprehension, then one should administer a 

recognition test. The goal of such a test is to gauge if 

learners know the meaning of a word after they hear or see 

it. In such tests the learners hear or see an L2 word, and 

then (a) write or sayan L1 synonym or definition, (b) check 

or underline the word to show that they know it, or (c) 

choose one from a set of pictures, L1 synonyms or 

definitions (Madsen, 1983). 

Nation (1990) points out that though multiple-choice 

items are as difficult to make as they are easy to mark and 

consequently require careful pre-testing and analysis, they 

"do a very good job" of measuring receptive vocabulary 

learning (p. 81). Great care must be taken in making 

certain that all dis tractors represent the same part of 
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speech, so that learners cannot use clues other than meaning 

to make their choice. On the other hand, the distractors 

should not be closely related to one another in meaning. 

For example, Campion & Elley (1971) found that changing the 

phrase in which the distractor was placed often resulted in 

a change in the number of correct answers for that word. 

Given that method of testing should reflect method of 

teaching, if the vocabulary is taught receptively it should 

be tested receptively as well. This type of test is also 

appropriate when its aim is to gauge learning at its most 

basic level, comprehension and recognition. Finally, as 

Madsen (1983) points out, receptive tests such as limited 

response tests (e.g., mUltiple-choice tests) are "most 

appropriate for beginners" as they require little output 

(p. 12) . 

2.2 Context, Guessing and Retention 

One of the notions which has gained ground with regard 

to L2 receptive vocabulary acquisition is that inferring the 

meaning of a word from context makes an important 

contribution towards retention of the word in question 

(Schouten-van-Parreren, 1985). Schouten-van-Parreren 

proposes that words are best learned through reading, in 
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which the inference of the meaning of words from the context 

is thought to have a clearly positive effect on retention. 

2.2.1 Theory 

The assumption that vocabulary learned in context leads 

to greater retention seems to be plausible from the 

viewpoint of the acquisition of one's L1. The greatest part 

of our own vocabulary has been acquired as a result of 

encountering words in a certain context or situation from 

which we have inferred the meaning (Sternberg, 1987). 

Researchers in L1 reading (Perfetti & Lesgold, 1977, 

1979) have argued that when readers' efforts at word 

recognition are especially slow and labored, short term 

memory is so taxed that readers cannot fully take advantage 

of the context. The argument is that poor readers [this 

could apply to L2 beginning readers as well] do not have 

sufficient command of the written language, so that words 

are not recognized automatically as sight vocabulary 

necessary for interpreting sentence and discourse thought

patterns; as a consequence, readers are unable to apply 

contextual meaning to understand new words encountered in 

reading. As Nation (1990) points out, "once learners have a 

basic meaning for a word [e.g., through translation], they 

can give attention to what words it collocates with and the 
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patterns it occurs with" (p.7). In his research on ESL 

readers, Haynes (1984) warns that though ESL readers are 

good at guessing when there are immediate contextual clues, 

insufficient context, global cues, or students' lack of 

vocabulary knowledge may increase the difficulty of 

guessing. 

Schouten-van-Parreren's (1985) assumption that 

inferring word meanings from context has a positive effect 

on retention is plausible when considering the contextual 

inference and acquisition of our L1 vocabulary (Sternberg, 

1987). First and L2 processes are not necessarily similar 

though, as the L2 learner might not have enough vocabulary 

to comprehend the context to make accurate guesses about and 

retain the new vocabulary (Perfetti & Lesgold, 1977, 1979). 

Mondria and Wit-de-boer (1991) point out that a precondition 

for increased retention is that the meaning of a word be 

guessed correctly. While certain factors (e.g., contextual, 

words and reader/learner factors) may lead to guessing the 

meaning of a word, they will not necessarily confirm the 

accuracy of the learner's guesses. 

2.2.2. Empirical Research 

Several studies on learning words in context have 

suggested that a large portion of the unknown words can be 



dealt with successfully in this way (e.g., Seibert, 1945; 

Carpay, 1975; Saragi, Nation, & Meisiter, 1978; Liu Na & 

Nation, 1985; Li, 1988). Nevertheless, empirical research 

on the hypothesis that guessing is conducive to retention 

has so far provided no convincing evidence for the 

superiority of this method with respect to other ones. 

2.2.2.1 Guessing in Context 
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Seibert (1945) found that a large proportion of unknown 

words (a minimum of 80 percent) can be successfully learned. 

This makes no implications for retention. 

This finding is also supported by Carpay (1975). 

Several experiments were carried out in which psychology 

students were required to learn Russian using texts. 

Results showed that words could be learned receptively 

through the inference of meanings from context. 

In another experiment, Saragi et al. (1978) required 20 

well educated subjects to read a novel in which 241 mock 

words occurred 15 times on average. A few days later 90 of 

the new words were tested on a receptive mUltiple-choice 

vocabulary test without prior warning. Given that the 

average score was 76 percent, it seems that words that occur 

repeatedly can be learned incidentally as a result of 

extensive reading. 
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Li (1988), required well-educated subjects to guess the 

meaning of unknown foreign words with the aid of sentence 

context. Findings indicate that 74 percent of the words 

that were guessed with the aid of a good cue in the reading 

condition were recognized in the receptive retention test. 

The fact that the order of the target words in the retention 

test was the same as in the guessing text might present a 

threat to the experiment's validity. 

Schouten-van-Parreren (1985) carried out an 

investigation in which students between 13 and 14 years of 

age were required to read a text in their L1 (Dutch), 

containing 52 quasi-words that occurred between five and 

twelve times. Half the students were to guess the meaning 

of these words from the context, while the other half were 

given the meaning in the margin and in a word-list. The 

receptive testing was done via an immediate and a postponed 

test three weeks later. Though the results were not 

significant, in both posttests (immediate and delayed) 

results of the guessers were slightly lower than those of 

the students who had been supplied explanations in the 

margin. Though this experiment was done in the context of 

the Li, it might indicate that vocabulary is retained longer 

when it is presented in a context which also provides 

definitions of the words to be learned. 
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As we have seen, several studies have shown that a 

large portion of unknown words can be retained when 

presented in context. What these studies have not shown is 

the effect of verification of meaning in a contextual 

environment on retention of vocabulary. 

2.2.2.2 Guessing and Retention 

Mondria and Wit-de-boer (1991) carried out an 

experiment on the assumption that guessing from context 

contributes towards retention (Schouten-van-Parreren, 1985). 

One important criterion for guessing was the "pregnancy" of 

the sentence. A factor was called "pregnant" if it had a 

strong relationship with the word to be guessed. The 

experimental conditions differed in their degree of 

pregnancy. For example, the French sentence Le jardinier 

remplit un arrosoir pour donner de l'eau aux plantes (the 

gardener fills a watering can to water the plants) is an 

example of a sentence in which all factors (subject, verb 

and function) are pregnant. 

The goal of the experiment was to trace (1) the effect 

of "pregnancy of context" on guessing, (2) the effect of 

pregnancy of context on receptive retention (after guessing 

and memorizing), and (3) the effect of correctly or 

incorrectly guessing on retention (after a learning stage) . 
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The experiment was carried out in a real classroom 

situation. One-hundred-and-thirty-nine Dutch students, 

between the ages of 14 and 16, all of whom had been 

receiving French lessons every week for at least two and a 

half years, were randomly assigned to one of eight different 

conditions centered around eight target words. Target words 

were limited to concrete nouns. In order to systematically 

vary the pregnancy of the context, the context was 

restricted to a single sentence. For the variation of the 

pregnancy of context three criteria were chosen: subject, 

verb, and function (of the target word). Subject and verb 

were chosen because they are standard parts of most 

sentences. The factor of function was chosen based on 

findings which argue that the role or function of objects 

appears to be more important for determining the denotation 

of lexemes than a description of the words in question 

(Ramsey, 1981). At the same time the factor of function can 

be conveniently combined within a sentence with the factors 

of subject and verb. 

The experiment consisted of three stages: (1) a 

guessing stage, followed by (2) a learning stage, and two or 

three days later by (3) a testing stage. The guessing stage 

of the eight conditions - which lasted for 15 to 20 minutes 

- involved guessing the translation of the eight target 
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words (which were underlined). The purpose of the learning 

stage was to confirm or correct the guessed translations 

(Carpay, 1975). During the testing stage (retention test) 

students were asked to give the translation of the eight 

target words. All conditions were given the same ten minute 

test containing the eight target words in different non

pregnant sentences having the same pattern as the guess and 

control sentences. The order of the sentences on the 

guessing and learning sheets was reversed. 

Results showed that the presence of a pregnant subject, 

verb, or function in a sentence results in a word being 

guessed c~rrectly more often than when the subject, verb, or 

function is non-pregnant; the factor of function appears to 

have a crucial influence on the guessability of an unknown 

word. Surprisingly, results also show that the more often a 

word is correctly guessed, the more often it is forgotten. 

Thus, a pregnant context does result in improved guessing, 

but not in improved retention, at least not when after the 

guessing stage a learning stage occurs with the aid of the 

same context as for guessing, and there is a negative 

correlation between correctly guessing and retention. 

Though several studies have shown the value of context 

in increasing a word's guessability, Mondria and Wit-de

boer's (1991) findings demonstrate that guessing does not 
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lead to retention. Consequently, factors which enhance a 

word's guessability will differ from those which contribute 

to its retention. The next two sections will review L2 

vocabulary research conducted on some of the factors. 

2.2.3 Factors Contributing to Guessability of 
Vocabulary 

Several researchers have described various types of 

clues that can provide information to increase guessability. 

Brown (1980) lists definition, learner's experience of the 

words, contrast, interference, and analysis. Kruse (1979) 

has a similar list, with a lot of attention given to word 

building. Sternberg (1978) lists grammar, punctuation, 

definition, contrast, connectives, reference words, word 

analysis, and the learner's experience and common sense. 

In the process of guessing there is a distinct 

interaction between contextual factors, word factors, and 

reader/learner factors. As Mondria and Wit-de-boer (1991) 

point out~ the relative importance of the factors with 

respect to one another will vary considerably. 

Contextual Factors 

contextual factors such as the redundancy of the 

context play an important role in its guessability. The 

occurrence of synonyms, antonyms, or words typically 

associated with the word concerned will also enhance a 



48 

word's guessability (Seibert, 1945; Ames, 1966, 1967; Rankin 

& Overholser, 1969; Sternberg & Powell, 1983). Liu Na & 

Nation (1985) found that exposure to a context with a large 

number of unknown vocabulary will reduce one's ability to 

guess. Given this finding, they advocate making sure there 

is plenty of known surrounding context. 

As discussed earlier, Mondria and wit-de-boer's (1991) 

findings have demonstrated the impact of a pregnant context 

in improved guessing. The presence of a pregnant subject, 

verb, or function in a sentence results in a word being 

guessed correctly more often than when the context is not 

pregnant, where function plays the most critical influence 

on guessability. 

Words Factors 

Word·factors may include such categories as parts of 

speech and a lexical item's degree of concreteness or 

abstraction. For example one of Liu Na & Nation's (1985) 

findings was that the part of speech has a marked effect on 

the ease of guessing: Verbs and nouns are easiest to guess 

and are the most common. This is confirmed by findings by 

Quirk, Greenbaum, Leech, and Svartvik (1985) which indicate 

that the meaning of concrete nouns can be conveyed 

relatively easily by means of a word-by-word translation, 

and can be referred to relatively unambiguously. 
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Other word factors to consider in guessing include 

transparency of the word structure, the likelihood of 

interference, the degree of correspondence between the 

referential meaning of the L2 and the L1 word, the extent to 

which the word-form (i.e., "phonological" or "orthographical 

word") (Matthews, 1974) and the meaning bear on each other, 

and the frequency of the equivalent word in the reader's 

mother-tongue (Carpay, 1975; Van Parreren & Schouten-Van 

Parreren, 1978). 

Reader/Learner Factors 

The ~eader / learner factors concern the knowledge and 

skills of the person who is guessing. This may include 

knowledge of the words that occur in the context, the 

ability to analyze the word form (with the aid of knowledge 

of morphology and etymology), the ability to make use of 

syntactic and semantic context, knowledge of the world, 

knowledge of words in one's mother-tongue (notably 

cognates), and knowledge of words in other foreign languages 

(notably related languages) (Schouten Van-Parreren, 1985; 

and Van Esch, 1987). 

2.2.4 Factors Contributing to Vocabula~ Learning 

A multitude of variables - too numerous to mention -

impact on vocabulary learning. This section will deal with 



certain of the pertinent factors, including: contextual 

factors, word factors, and reader / learner factors. 

2.2.4.1 Contextual Factors 

Most of today's L2 CALL environments include the 

presentation of still or moving visuals, sound (voice, 

music, etc,), and text, all of which can be integrated and 

interactively controlled by the user. This section will 

look at visual cues '(text and still graphics), audio cues 

(the sounding of words) and interactiveness, and what each 

variable is believed to contribute to vocabulary learning. 
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If the learners' L1 uses the Roman script like English, 

learning will be somewhat facilitated (Nation, 1990). 

Language similarity should also be considered. For example, 

the fact that there are many cognates in French and English 

might facilitate the task of reading for English speaking 

learners of French. A study by Gardner, Lalonde and 

Moorcroft (1985) found the rate of learning was more rapid 

when subjects learned English / French paired associates 

visually compared to aurally. Lado, Baldwin and Lobo (1967) 

found that simultaneous presentation of both written and 

spoken translation accompanied by a corresponding picture 

was superior to other arrangements. A further argument for 

reading, pictures and translations as complementary sources 
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of meaning is that different learners prefer different 

sources of meaning (Nation, 1982). Kellogg and Howe (1971), 

in comparing learning Spanish vocabulary through pictorial 

and written stimuli concluded that "learning was 

significantly more rapid with the pictorial than with the 

written stimuli" (p.92), though this only applied to 

approximately 70 percent of the learners. Thus, a CALL 

environment would achieve better results by providing the 

user with both words and pictures rather than by providing 

the form favored by the majority. 

Henning (1973) investigated ways in which language 

learners at different levels of proficiency store 

vocabulary. He found that learners of English as an L2 who 

were at a.low level of proficiency stored vocabulary 

according to sounds of words. In relation to the importance 

of listening in retention, Raugh and Atkinson (1975) have 

argued for the usefulness of the keyword technique in which 

an aural and/or pictorial association is made between the L1 

and the L2 word. 

A study by Miller and Gildea (1987) claims that making 

information available to learners at the time they need it 

is the key to learning words. They proposed the use of 

interactive video to supply visual and dictionary-like 



information to readers at the moment they need the 

information. 
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Other contextual factors which should be considered as 

they play an important role in a CALL environment are: 

Exposure time and the number of repetitions needed for 

retention. 

Research has pointed to the fact that the time factor 

plays an important role in learning; a change in the amount 

of exposure to any conditions can change the outcome of the 

experiment. Thorndike (1908; cited in Nation 1982) found 

that learners could.average about 34 German-English word 

pairs per hour (1,030 words in 30 hours). Both Thorndike 

and Webb (1962) found no decrease in learning capacity as 

time progressed. Webb (1962) gained even more spectacular 

results in a continuous six-hour learning session, in which 

he found - like Thorndike - a variation across learners. 

Differences ranged from mastery of 33 words per hour to 166 

words per hour. Both found no decrease in learning capacity 

as time progressed. 

In terms of repetitions needed for learning, there is 

evidence to show that there is a relationship between 

learning and repetition (Kachroo, 1962); if not enough 

attention is given by the individual, the word will need to 
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be repeated for learning to occur. Saragi et al., (1978) in 

using a reading text where learners did not know that they 

had to learn vocabulary, found that 16 or more repetitions 

were necessary to learn 90 out of 241 mock words. It 

appears that as a result of reading extensively, words that 

occur repeatedly can be learned incidentally. Crothers and 

Suppes (1967; in Nation, 1982) found that after seven 

repetitions of 108 Russian-English word pairs, almost all of 

the learners had mastered all of the words. Similarly, 

after six repetitions of 216 word pairs most of the learners 

had mastered 80 percent of the words. Learning rates tended 

to increase as the experiments progressed, accounting for a 

learning to learn effect. These studies suggest that 

teachers and FL textbooks have underestimated the learner's 

capacity for the initial learning of L2 vocabulary. 

On the other hand, some psychologists (Craik & 

Lockhart, 1972; Craik & Tulving, 1975) believe that 

repetition is not an important factor in vocabulary 

learning. They believe that the type of attention given to 

an item is instrumental to its retention. 

2.2.4.2 Word Factors 

Quik et al. (1985) found that the word meaning of 

concrete nouns can be conveyed relatively easily by means of 
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a word-by-word translation, and can be referred to 

relatively unambiguously. There are indications that 

subjects and verbs - outside of being standard parts of most 

sentences - influence the guessability of a word (Seibert, 

1945; Pearson & Studt, 1975). Mondria and Wit-de-boer 

(1991) have shown that function of a word has a crucial 

influence on the guessability of a word. 

One study that further confirms Mondria and Wit-de

boer's (1991) finding that guessing does not lead to 

retention is Rogers' (1969) study on the recall of parts of 

speech. As stated previously, Liu Na & Nation (1985) found 

that verbs, and then nouns are easiest to guess. In 

contrast, Rogers found that concrete nouns, verbs, and 

adjectives (in that order) were easier to learn [recall] 

than other parts of speech. According to these findings, 

parts of speech which are easiest to guess differ from those 

which are easiest to retain. 

2.2.4.3 Reader/Learner Factors 

Several reader / learner factors may impact on 

vocabulary learning. This section will deal with research 

conducted on two factors pertinent to this experimental 

study: motivation, learning styles and gender. 
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2.2.4.3.1 Motivation 

Motivation is a social psychological factor frequently 

used to account for differential success in L2 learning. As 

Gass and Selinker (1994) assert, this has an intuitive 

appeal as it is logical that motivated individuals will 

learn a foreign language faster and to a greater degree. 

Several studies have produced statistical evidence 

indicating that motivation is a predictor of language 

learning success. According to findings by Skenan (1989), 

motivation appears to be the second strongest predictor of 

success after aptitude. 

Gardner, including early work with Lambert and in later 

work with colleagues at the University of Ontario, is a 

primary figure in the domain of motivation in second 

language learning. Gardner (1985) characterizes motivation 

as involving four aspects: "a goal, effortful behavior, a 

desire to attain the goal and favorable attitudes toward the 

activity in question" (p. 50). He differentiates between 

two types of motivation, integrative and instrumental. 

Integrative motivation refers to motivation that comes from 

a desire to integrate with the TL community. Instrumental 

motivation comes from the rewards that might come from 

learning (e.g., learning French in order to obtain a 

position in a bank in France) . 



56 

In an earlier study by Gardner, Lalonde and Moorcroft 

(1985) subjects varying in both language aptitude and 

attitudinal/motivational characteristics were studied to 

see how quickly they learned French vocabulary using a 

paired associates paradigm. Stimuli were presented visually 

and aurally. Those high on integrative motivation learned 

faster than those who were low. 

An investigation of the effects of integrative and 

instrumental motivation on the learning of French/English 

vocabulary by Gardner and MacIntire (1991) demonstrated that 

both types of motivation facilitated learning. Integrative 

motivation was defined in terms of a median split on scores 

obtained on subtests from the Attitude/Motivation Test 

Battery. Instrumental motivation was situationally 

determined in terms of monetary reward for doing well. 

Other results indicated that instrumentally motivated 

students studied longer than noninstrumentally motivated 

students when there was an opportunity to profit from 

learning, but this distinction soon disappeared when the 

incentive was removed. Both integratively and 

instrumentally motivated students spent more time thinking 

about the correct answer than those not so motivated. This 

suggests that both types of motivation have an energizing 

effect. 
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Another study by Gardner, Day and MacIntire (1992) 

examined the effects of integrative motivation and anxiety 

on computerized L2 vocabulary acquisition using a laboratory 

analog procedure asa microcosm of L2 learning. An attempt 

was made to induce anxiety in one group of subjects by 

videotaping them while learning. Individual differences in 

integrative motivation were measured by aggregating relevant 

scales. Subjects higher in integrative motivation showed 

superior vocabulary acquisition and tended to initiate 

translation more quickly than did those with lower 

integrative motivation, whereas anxiety did not appear to 

influence behavior during the learning trials. 

Not all studies, however, have found a positive 

relationship between integrative motivation and L2 

achievement. Oller, Baca, and vigil (1977) report that 

Mexican women in California who rated Anglo people 

negatively were more successful in learning English than 

those who rated them positively. Oller and Perkins (1978) 

suggest that negative feelings towards the target community 

may motivate some learners to excell, where negative 

feelings may lead to a desire to manipulate and overcome the 

people of the target language. They refer to this 

phenomeno~ as Machiavellian Motivation. In research by 

Chihara and Oller (1978), the relationship between measures 
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of integrative motivation and achievement have been weak and 

insignificant. In response, Gardner (1980) has pointed out 

the sheer number of studies which have reported a 

significant effect for integrative motivation and also 

attacked the design of self-report questionnaires used in 

the studies by Oller and associates. 

Gardner's work has been carried out exclusively in a 

Canadian context. A common objection to his views is that 

results are local to the Canadian situation rather than 

being globally generalizable. It is quite plausible that 

there may be different motivations in different cultures, 

and that there can be significant individual variation in 

motivation (Gass & Selinker, 1994). 

Of course, learners have both integrative and 

instrumental motivation, as Ellis (1994) mentions, a 

possibility not clearly allowed for in his earlier work. 

For example, Muchnick and Wolfe (1982) found that measures 

of the integrative and instrumental motivation of 337 

students of Spanish in high schools in the United States 

loaded on the same factor, suggesting that for these 

learners, it was impossible to separate the two kinds of 

motivation. Similarly, in investigating the different types 

of motivation found in first-year university students of 

Spanish in the United States, Ely (1986) found evidence of 



59 

both types of motivation. Though the two types emerged as 

separate factors in the study, they were both present in the 

same students. 

Another researcher who has performed research on the 

role which motivation plays in L2 learning is Schumann 

(1978a, 1978b). As hypothesized in his Acculturation Model, 

one of the affactive variables which plays a role in 

acculturation is motivation. Diary studies have suggested 

that this, among other factors, is important for L2 

learners, though it does not say how much it affects 

acquisition. 

In looking at findings from L1 vocabulary research 

which are applicable to L2 vocabulary instruction, Stoller 

and Grabe (1993) claim that "it is not surprising that in 

the area of vocabulary research student motivation is 

identified as having a positive impact on L1 vocabulary 

acquisition; motivation is equally important in the second 

language context. Because L2 students often find themselves 

at a loss for words, they are usually quite motivated to 

improve their vocabulary (p. 38)." 

2.2.4.3.2 Learning Styles 

One question which naturally emerges in relation to 

learning styles and receptive vocabulary learning is: Are 
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learning styles stable predictors for receptive vocabulary 

retention? The National Association of Secondary School 

Principals Task For6e (1979) defined learning style as "the 

composite of characteristic cognitive, affective, and 

physiological factors that serve as relatively stable 

indicators of how a learner perceives, interacts with, and 

responds to the learning environment (Keefe & Languis, 

1983). One measure of such personality dispositions and 

preferences is the Myers-Briggs Type Indicator, based on 

Carl Jung's theory of psychological types. This measure is 

discussed in fuller detail in Chapter Three. 

Second language learning research by Covner-Crockin 

(1981) has indicated that personality - as measured by the 

METI - is associated with expansion of vocabulary. Covner

Crockin's study focused on students of varying ages 

constituting a vocabulary development class. Students were 

taught techniques for discovering meaning through context or 

extracting meaning through word structure. Considerable 

time was also spent in dictionary use as well as in a 

workbook approach to word roots, adverbs and adjectives. 

Responses by students on the METI and on posttest scores, 

administe~ed after 10 weeks into the class, indicated that 

students who were intuitive personality types consistently 

performed better than those who were sensing. The 
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intuitive-perceiving type surpassed the intuitive-feeling 

type. Among the sensing types, those who were sensing

thinking had higher pretest scores that the sensing-feeling 

students. 

Researchers such as Ehrman and Oxford (1989) and Oxford 

(1990) have made claims for a possible relationship between 

language learning performance and learners' personality 

profile. Ehrman and Oxford (1989) also report adults using 

more sophisticated strategies in language learning. This 

may explain why older children and adults generally learn 

faster initially than young children. It might also explain 

why this advantage is more evident in grammar and 

vocabulary, for which there are many language learning 

strategies, compared to pronunciation for which there are 

few (Ellis, 1994). 

2.2.4.3.3 Gender 

Research has shown that males and females learn an L2 

differently. For example, research by Gass and Varonis 

(1986) has shown that females use the opportunities to 

interact to obtain more input, while males use the 

opportunities to produce more output. Bacon (1992) found 

that females reported monitoring their comprehension more 

than males, while males reported using translation 
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strategies more than females. According to Bacon and 

Finnemann's (1992) questionnaire-based findings, women 

reported ~elying on their L1 to make the L2 meaningful, 

rehearsing in their heads before they spoke and guessing at 

what might be going on. However, Ellis (1994) claims it is 

not clear whether such questionnaires reflect the actual 

practices learners follow or their ideas about what 

constitutes socially appropriate answers. In general, as 

Ellis points out, evidence has shown that women are better 

at vocabulary learning than men. 

This section has presented research on three important 

reader / learner factors which impinge on L2 vocabulary 

learning: motivation, learning styles and gender. Research 

on motivation has shown how this social psychological factor 

has accounted for differential success in learning an L2. 

Research on the METI learning styles has indicated that 

students who were intuitive personality types consistently 

performed better than those who were sensing types. 

Research has shown that males and females learn an L2 

differently, and that females are generally better at 

vocabulary learning. 

While this section generally focused on factors 

contributing to vocabulary learning, the rest of this 
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improve vocabulary learning: the L1. 

2.3 Accessing Translations in Foreign Vocabulary Learning 
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This portion of the literature review begins with a 

discussion of theories which may provide a framework for the 

independent variable, accessing the L1. This is followed by 

a description of past research on the effects of the Lion 

the retention of L2 vocabulary. 

2.3.1 Theoretical Background 

A long-standing pedagogical question concerns whether 

the L2 should be taught in conjunction with, or separate 

from the L1. Should the languages be kept separate, or is 

it appropriate to have them interrelated? Does interlinking 

the languages confuse the students or hinder the learning 

(Coady, 1993)? 

Schema Theory, Chunking and Levels of Processing Theory 

According to research on the psychological processes in 

comprehension one's understanding of a scenario is a 

function of past experiences, background knowledge or 

schemata (Bartlett, 1932; Rumelhart & Orthony, 1977; 

Rumelhart, 1980). Schemata can be conceptualized as 

"interacting knowledge structures" (Rumelhart & Orthony, 
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1977, p. 100) and the building blocks of cognition 

(Rumerhart, 1980) stored in hierarchies in long-term memory. 

This includes all sorts of stored schemata (e.g., events and 

scenes). Rumelhart (1980) specifically proposes that 

schemata are recognition devices which carry out a process 

of evaluation of their goodness of fit to the data being 

processed, asserting that skilled readers have a greater 

number of completely developed word schemata than unskilled 

readers. Word forms automatically recognized by readers can 

be thought of as access portals to schemata, triggering an 

already existing network of knowledge which will then 

interact with other words (schemata), enabling readers to 

arrive at comprehending the overall meaning of the given 

text. 

If students do not have enough comprehension in the L2 

reading passage to comprehend the material, then their 

schemata will not be triggered. The option of accessing the 

translation (e.g., in a CALL environment) would allow 

students to reconstruct their schemata, and consequently 

understand the word. 

It is important to remember that too many stimuli 

(e.g., a multi-media environment) can confuse the learner. 

For the beginning L2 learner, a multi-media context-rich 

reading environment in the L2 is a potential problem. 
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Having access to one's [L1] schemata will enable one to 

chunk (Miller, 1956) seemingly unrelated items together into 

a pattern, and consequently retention will be improved. 

The importance of chunking is further validated by 

Craik & Lockhart's (1972) general principle of the levels of 

processing theory. From a Cognitive Theory standpoint, if 

learning is to become part of learners' understanding of the 

world [especially at the novice level] it must be meaningful 

and relatable to their cognitive structure (Ausubel, 1968; 

1978). Thus the role of the L1 is to establish a cognitive 

base from which learners can comprehend the context and 

retain the information. 

Anderson (1990) further develops Craik and Lockhart's 

theory with his view of "elaborateness of processing" which 

suggests that a more extensive and elaborated analysis of a 

stimulus is associated with greater retention (Lockhart & 

Craik, 1990). The more elaborate the encoding, the greater 

the memory through inferential redundancy (i.e., 

interconnectedness) of propositions, redundancy being the 

important factor in improving recall. Given this model, the 

role of the L1 in translation is to provide associations or 

interconnections between both languages. 
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One or Two Lexicons? 

Many researchers believe that a significant clue to 

whether the Ll and L2 should be kept functionally separate 

depends upon whether the vocabulary of the two different 

languages is totally separate in the mind or interlinked in 

some manner (Coady, 1993). Unless evidence is produced to 

the contrary, most research in L2 acquisition will continue 

the assumption that an L2 user's mental lexicon resembles 

that of an Ll user, and that learners make semantic, 

phonological and associational links between them (Channell, 

1988). Albert and Obler (1978) conclude: "It is clear that 

words in one language, and their translation equivalents in 

the other (when such exist), are related in the brain in a 

nonrandom way, much as a word and its synonym in the same 

language may be connected in an association network (p. 

246) . " 

This relates to Weinreich's (1953) compound (one 

concept with two words) vs. coordinate (two concepts with 

two words~ bilingual distinction. In his survey of 

experimental literature of compound vs. coordinate 

bilinguals, Meara (1980) concludes that most research 

supports the claim that words in the L2 are connected in 

some way with the words in the Ll, forming a complex lexicon 

rather than two separate ones. This is further validated by 
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Cohen and Aphek's (1981) findings on the conscious 

strategies learners use to try to memorize vocabulary. 

Introspective reports of L2 learners of Hebrew indicated 

that their associations for learning new words were helped 

by the simultaneous interaction of phonological and semantic 

links between L1 and L2 (e.g., Hebrew benatayim 

(='meanwhile') associated with English been a time). 

Riegel (1970) proposes that a bilingual's 

representation of language in the lexicon changes as a 

function of time, exposure to the languages, and acquired L2 

proficiency. In beginning stages the L2 vocabulary is 

acquired mostly on the basis of "equivalence connections" in 

which the L2 lexical items are related to their respective 

L1 translation equivalents (i.e., mostly compound, though 

some items may be coordinate). 

As Coady claims, unfortunately, there have been few 

longitudinal studies in L2 vocabulary learning, and much 

more research is needed before a clear idea of the internal 

structure of the lexicon emerges. 

2.3.2 Empirical Findings 

A prevalent conviction in SLA pedagogies is that 

learning vocabulary in context is superior to learning it 

through translation, though there is no empirical evidence 
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in favor of this claim. This conviction stems from the 

belief that guessing in context leads to retention. Most 

studies (Grinstead, 1915; Seibert, 1930; Morgan & Bailey, 

1943; Morgan & Foltz, 1944; Lado, Baldwin & Lobo, 1967; 

Mishima, 1967; Lofgren, 1968; Gershman, 1970; Oskarsson, 

1970; Cohen & Aphek ,1981; and Pickering, 1982) address this 

problem by comparing learning in context vs. learning 

through translation. The reader should note that the 

experiments described defined translation as nothing more 

than lists of words (i.e., L1 equivalents of L2 vocabulary), 

and not as a contextualized translation. Most of the 

research has not produced results which favor learning in 

context. Generally,. there are two groups of findings: 

those claiming that translation led to superior retention, 

and those claiming that there were no significant 

differences. 

2.3.2.1 Favorable Results for L1 Use 

Except for one poorly controlled study (Grinstead, 

1915), most experiments comparing learning in context with 

learning through translations (word lists) have not produced 

results which favor learning in context. 

One of the first experiments in this area was conducted 

by Seibert (1930) . Sixty college students in second year 



69 

French participated in this experiment, and were divided 

into one of four groups corresponding to different learning 

methods of a series of twelve English-French words. The 

first method involved learning by associated pairs, the 

second was learning through sentences which contained one of 

the words to be learned, the third was half in context and 

half in associated pairs, and the fourth was half in 

associated pairs and half in context. In order to 

counterbalance possible effects of practice, the methods and 

lists were rotated so that each group was eventually 

presented with all four methods. In the first recall 

procedure, students were given the list of English words and 

were asked for their French associates. In the second 

recall (immediately following the first), the French 

sentence was written on the board with the word studied 

missing and replaced by its English translation, and the 

student was asked to replace the French word in the 

sentence .. Findings show that for all recall procedures 

(immediate, two days and forty days), of the four 

combinations, the method of learning vocabulary by 

associated pairs gave the best results, the learning in 

context gave the poorest results, while the mixed methods 

give intermediate results. Through an error in procedure, 

the recalls were always given in the same way, i.e., the 
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recall by pairs always preceded the recalls in sentences, so 

that the recall in context could benefit from the first 

recall. In spite of these advantages, the recall in context 

produced the lowest scores. Seibert concludes by saying: 

The presence of the context ... proved to be a 
handicap in the formation of the bond between the 
English word and its French associate. That the 
students were able to use a word learned by the 
translation method in a context which they had not 
seen previously, answers the objection very often 
put forward that words learned that way are 
useless since the students are unable to use them 
when needed (p. 313). 

In an experiment similar to Seibert's (1930), Lofgren 

(1968; as cited in Oskarsson, 1970) used more elaborate 

post-tests to measure the effects of bilingual and 

contextual glossaries. Secondary school students studied 

German wo~ds explained either by means of a contextual word 

list or a translation into the L1 (i.e., bilingual word 

list). Overall posttest results demonstrated that the 

bilingual word list yielded significantly better learning 

since students in this condition were able to produce the 

words and to give the correct definite article. They were 

also better than the contextual group at spelling and could 

use the words more accurately in sentences of their own. 

The goal of Lado, Baldwin and Lobo's (1967) research 

was to identify optimal combinations of stimuli and their 

timing for large increases in recognition vocabulary in a 
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foreign language after students have mastered the basic 

structure of the language. The justification for their 

objective was found in the conviction that large recognition 

vocabularies are needed for effective use of the L2, and the 

possibility that language students have considerable more 

power to learn vocabulary than was then put to effective 

use. The 228 subjects used in the experiment were students 

enrolled at Georgetown University who had completed or were 

close to completing at least a basic course in Spanish 

(approximately six credits of college Spanish). The 

learning task was a list of 100 Spanish words. In 

productive and receptive (Me) tests, it was found that the 

presence of the L1 in the meaning was consistently superior 

to presentation through the foreign word alone by the use of 

a synonym or definition. Lado, Baldwin and Lobo conclude by 

saying that "this would seem to support a hypothesis of 

greater efficiency in learning in the presence of a more 

familiar system, the native language (p. 56)." 

Oskarsson (1970) performed two consecutive experiments 

which tried to determine the effectiveness of monolingual 

and bilingual glossaries in foreign vocabulary learning. 

The investigation comprised two identical experiments, the 

second being a replication of the first experiment six month 

later. The majority of the students had studied English for 
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about five years, and had an average age of 23 years. 

Matched groups were randomly assigned to one of two 

treatment conditions. Half the groups were taught 

monolingually in the first session, and bilingually in the 

second. The order of presentation for the other half was 

reversed.' Posttests showed bilingual glossaries resulted in 

significantly better learning than monolingual; students 

remembered more words, and demonstrated greater command of 

English. Oskarsson concludes by saying: "obviously the 

dictum that the native language should be altogether 

subordinated to the foreign language does not hold good in 

the case of vocabulary learning (p. 31)." 

Pickering's (1982) experiment in Finland was intended 

to test, on a smaller scale and in simplified design, 

findings reported by Seibert (1930) that learning L2 words 

in context is inferior to learning L2 words in associated 

pairs with L1 words. Subjects are described as young upper 

second level students. Pickering claims that since the L2 

confuses the new L2 student, the context used in his 

experiment is a defining L1 sentence in which the L2 word is 

embedded (i.e., "A is a place where oil is 

processed.") The trouble with this type of context is that 

it provides a translation for the target word learner. 

Subjects were presented with a stimulus for 30 seconds. It 
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may be that, given the short exposures of the stimuli, and 

the use of the L1 rather than the L2 context, the difference 

between the word-pair and context conditions was reduced in 

such a way that the ·subjects used very similar procedures to 

learn L2 words in both conditions. In a productive test in 

which students wrote translations of words, it was found 

that embedding the word in the L1 context produced superior 

results. Subjects' learning outcome of the treatments was 

measured through subjects' spelling errors. Results were 

scored so that only words spelled correctly on the response 

sheets were counted as correct. The problem with this 

method of evaluation is that learning is equated to spelling 

accuracy. This, in effect, makes it nothing more than a 

spelling test, where one's ability to recognize the word, to 

learn the word productively, or to define the word, is not 

recognized. 

In a 100-day descriptive study, Cohen and Aphek (1981) 

tried to determine to what extent seeing new vocabulary in 

context would aid the recall of the words as opposed to 

learning words in lists. Subjects included 17 students 

studying intensive Hebrew, of which nine were beginners, six 

intermediate, and two advanced. Results showed that tasks 

involving ,lists were easier (average 84 percent correct) 

than were tasks with contextualized words (average 69 
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percent correct), while the more proficient learners were 

better able to use context to their advantage in recalling a 

given word. Nation (1990) claims that this finding may 

suggest that only once students have some background in the 

L2 are they able to benefit from having vocabulary in 

context. 

This finding is also supported by Mishima's (1967) 

experiment which compared the value of conveying meaning 

through the L1 vs. the L2 in vocabulary acquisition. Her 

results showed that in the initial stages of learning new 

vocabulary, a translation is more meaningful, because it 

will have many more associations for the learner than will a 

known synonym in the L2. 

More specifically, Lambert et. al. (1963) found that L2 

students who kept the L1 and L2 functionally separate 

throughout their course did more poorly in their course work 

than those who permitted the semantic features of the two 

languages to interact. Similarly, Kiernan and Swisher 

(1990), in their experiment comparing bilingual and 

monolingual conditions, found bilingual conditions to 

produce superior learning. 



2.3.2.2 Results with No Significant Difference 

Morgan and Bailey (1943), Morgan and Foltz (1944) and 

Gershman (1970) found no significant differences between 

learning words through translation and learning words in 

some type of context. 
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In Morgan and Bailey's (1943) experiment to evaluate 

the effects of context, 84 sophomore educational psychology 

students at Purdue University were selected and matched on 

the basis of their percentile scores on the American Council 

Psychological Examination and the Iowa Silent Reading Test. 

The control group was presented with a French exercise which 

contained no story (i.e., no context). The experimental 

group was presented with learning materials consisting of 

extracts from a short story in "easy" French. The 

vocabularies of both groups were identical, including the 

number of repetitions of words, and the repetition sequence. 

Both groups were required to make a mental translation of 

the exercises with the use of dictionaries (prepared by the 

researchers), keeping track of the number of times they 

accessed the dictionary, without being permitted to write 

the translation. Subjects were to raise their hand as a 

sign that the translation was complete. Subjects in both 

groups were given identical tests at the beginning and 

immediately following each learning period for each of the 



76 

five weeks during which the experiment was conducted. 

Results showed no significant differences between learning 

words through translation and learning words in some type of 

context in terms of use of dictionary, time taken in 

translation, or delayed or immediate recall. Morgan and 

Bailey conclude by suggesting that with more adequate 

sampling and extended materials, 

context may bring less frequent use of the 
dictionary, reduce the amount of time spent and, 
as a total result of these two factors, reduce the 
amount of learning as measured by vocabulary 
recall tests. Thus, if vocabulary learning is the 
aim, the use of contextualized material might be 
less 'efficient than the use of word lists (p. 
566) . 

They further suggest that though the presence of context may 

actually lead learners to guess the meaning of words, it may 

not lead them to verify their guesses. In other words, like 

Seibert (1930), they suggest that, given their findings, 

context may act as a source of interference in the 

acquisition of vocabulary items. 

One year later, Morgan and Foltz (1944) replicated 

Morgan and Bailey's (1943) experiment. In this experiment, 

subjects were matched on the basis of mental age and placed 

into one of two groups which contained 29 seventh and eighth 

grade students. Unlike the previous experiment which does 

not make clear the duration of the learning period, in the 
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contextual condition the duration is specified as eight 

minutes in length, three days per week, over a period of six 

weeks. Subjects did not know that the words in the learning 

exercises were French, and to stimulate motivation were told 

that prizes would be given for each word, including the 

offering of a grand prize to the individual with the 

greatest number of words. No statistically significant 

differences were found between groups for words translated 

during the learning 'exercises, words translated correctly on 

the final test, frequency of dictionary usage, and errors in 

translation on the final test. Morgan and Foltz conclude 

that vocabulary exercises in the form of a short story were 

preferable to vocabulary exercises without the story. 

In an experiment in which graduate students had to 

learn 15 simulated foreign language words productively, 

Gershman (1970) investigated the effects of seven different 

conditions, including different guessing conditions with the 

aid of isolated sentences, as well as different types of 

paired-associates learning (e.g., translation). Results 

showed no significant differences between the isolated 

sentence and the paired associates conditions, neither for 

testing with a context-sentence test form, nor for testing 

with a paired associates test form, whether the posttest was 

immediate or two days later. This does not say anything 



about medium- or long-term retention. In explaining the 

lack of difference between context and translation in her 

experiment, Gershman noted that presenting vocabulary in 

context does not prevent students from translating the 

vocabulary they are "learning into their L1: 

Despite the differences in the overt responses 
required for completion of the tasks, there were 
no basic differences in what the learner did 
covertly, which was to establish the bond between 
the target word and its English equivalent, i.e., 
to establish a word-meaning association. 

2.3.2.3 Problems with these Studies 

The issue of learning vocabulary in context or in 

translation is far from settled. As stated in the 

introduction, the studies discussed were unsatisfactory to 
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the extent that they did not take the following points into 

account (Nation, 1982): First, context must be 

operationally defined; context is poorly defined in terms of 

length and difficulty level. Second, learning must be 

operationally defined, i.e., What constitutes learning a 

word for the research in question? Third, the length of 

time allowed for learning needs to be controlled (i.e., how 

much time should be given for learning words in context vs. 

associated pairs?) Fourth, the level of L2 proficiency must 

be clearly stated or measured from the onset. 



Operationally Defining Context 

One of the greatest confounding variables across all 

the studies presented in this review is the lack of an 

operational definition for context. 

To test the associational influence of context in 

fixing the meaning of new words encountered, Grinstead 

(1915) read his single subject "words in a German context" 

and when an unknown word presented itself he would look it 

up in the dictionary; no further definition of context is 

specified: 
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For Seibert (1930) context was defined as a defining 

sentence with the English translation following the word to 

be learned, i.e., On met le mors (bit) dans la bouche du 

cheval (p. 297). The problem with this design is that the 

subject had to have prior knowledge of French to understand 

the advanced context in which the L2 was embedded. 

In reaction to Seibert's L2 context, which Pickering 

(1982) claims confuses the new L2 student, his context is 

characterized by a defining L1 sentence in which the L2 word 

is embedded, i.e., "A is a place where oil is 

processed." The trouble with this type of context is that 

its function becomes to provide a translation for the L2 

learner. 
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For Morgan and Bailey (1943) and Morgan and Foltz 

(1944), context consists of a story, i.e., vocabulary items 

were imbedded in a passage and the material was accompanied 

by a 'dictionary' especially prepared for the study. On the 

other hand, Lado, Baldwin and Lobo, (1967) define context 

as anything added to the word pair, i.e., putting the 

vocabulary words in a sentence, providing cognates to 

accompany meaning (automovil - car - automobile), separating 

the word into morphemes (apartamiento = a- + partir + -

miento) , placing several L2 words in the context of a story, 

and accompanying the word with a visual cue. 

As demonstrated, research results will be inconclusive 

until context is clearly defined. 

Control of the Difficulty of the Context 

Most of the studies mentioned did not discuss control 

of the difficulty level of the contexts in which vocabulary 

items were presented. Unless subjects understand the 

context in which the vocabulary is embedded, the experiment 

is pointless. Neither Grinstead (1915), Seibert (1930), 

Gershman (1970, as cited in Nation, 1982), Oskarsson (1975), 

nor Pickering (1982) specifically inform us of the level of 

difficulty of the context. Though Morgan and Bailey (1943), 

Morgan and Foltz (1944), and Lado, Baldwin and Lobo (1967) 

provide examples of context, the level of difficulty is 



still not ,specifically addressed, and perhaps not 

controlled. 

Carrying out Learning in a Manner which Makes Use of 
Context 
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Unless the context provides a means to define the word, 

words in context will be learned as if they were in lists 

(Nation, 1982). None of the studies presented make context 

the only source of meaning of the L2 words. Gershman's 

(1970) study is an example of the lack of difference between 

learning words in context and word pairs. As he points out, 

all learners covertly established a bond between the target 

word and its English equivalent. Presenting words totally 

in context did not prevent subjects from translating the 

words to be learned .into their L1. 

Similarly, in Pickering's (1982) study it may be that 

given the short exposures of the stimuli (30 seconds), and 

the use of the L1 rather than the L2 context, the difference 

between the word-pair and context conditions was reduced in 

such a way that the subjects used very similar procedures to 

learn L2 words in both conditions. 

Operationally Defining Learning 

Across all the studies presented in this review, 

learning of the target words is the dependent variable, the 

outcome used to measure the efficacy of the treatments in 

question. As critical as this variable is in all the 
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studies, most of the researchers did not operationally 

define it. For Seibert (1930), learning is measured through 

the recall procedures used to evaluate subjects' learning 

outcome. The researcher describes the procedure as the 

English words or their French sentences being written on the 

board in a different order from that of the printed lists 

subjects were presented with during the treatment phase. 

The students had two slips of paper. On the first they 

wrote the French associate of the English word, and on the 

other they wrote the missing French word in the sentence. 

This does not tell us much about what constitutes learning 

for this experiment. For example, are results based on the 

subjects' accuracy in spelling, recognition of the target 

word, productive use of the target word, translation from 

English to French, or visa versa? 

Pickering's (1982) experiment was intended to test, on 

a smaller scale and in simplified design, findings reported 

by Seibert (1930) that learning L2 words in context is 

inferior to learning L2 words in associated pairs with L1 

words. As mentioned earlier, in contrast to Seibert, 

Pickering's subjects' learning outcome of the treatments is 

measured through subjects' spelling errors, which in effect 

makes it nothing more than a spelling test, where one's 



ability to recognize the word, to learn the word 

productively, or to define the word is not recognized. 
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Morgan and Foltz (1944) and Morgan and Bailey (1943) 

tested learning by the subjects' ability to translate 

sentences. The problem is that the researchers do not 

specify if the translation is from English to French or from 

French to English, if spelling accuracy, syntax, or simply 

recognizability of ideas or ability to be understood denotes 

learning. 

For Lado, Baldwin and Lobo (1967), subjects' amount of 

learning was measured by their performance on "a production 

test" and on a multiple choice recognition test. 

Oskarsson (1970) measured learning in two ways. The 

first test including a variant of the cloze procedure and 

picture-referenced fill-in items, where a picture 

represented the word to be inserted in the blanks. The 

second test tried to measure how learning new words entirely 

with the help of the L2 results in learning. In this 

context, the subject is asked to answer an L2 defining 

question about an L2 word (e.g., "What is the English word 

for a small wild animal which lives in trees and has a bushy 

tail? It collects nuts.") 
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As is the case with context, learning is measured in 

different manners across all studies. How this construct is 

measured determines the outcome of the study. 

control of the Length of Time Allowed for Learning 

Another problem with the above mentioned studies is 

that the length of time allowed for learning needs to be 

controlled, i.e., how much time should be given for learning 

words in context vs. associated pairs. For example, 

Seibert's (1930) subjects were requested to study the given 

vocabulary -- including both word pairs and sentences on 

sheets of paper -- aloud for a period of nine minutes, while 

Pickering's (1982) subjects had separate exposures of word

pairs and sentences lasting 30 seconds. Pickering suggests 

that the difference between his experiment and Seibert's may 

be directly explained by the difference in the length of 

exposure to the stimulus. Lado, Baldwin and Lobo's (1967) 

teaching time for each component, on the other hand was 

calculated at three seconds, while Oskarsson (1970) failed 

to even mention this variable. It appears that the amount 

of vocabulary learning time chosen by the studies presented 

is arbitrary; no justification for the amount of time needed 

for vocabulary learning is given at any time. 
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Research has pointed to the fact that the time factor 

plays an important role in learning; a change in the amount 

of exposure to any conditions can change the outcome of the 

experiment. So, what is the amount of time and repetition 

needed to learn a list of word pairs? As previously 

mentioned, learners could average 34 German-English word 

pairs per hour, where no decrease in learning capacity 

occurred as time progressed (see section 2.2.4.1). Also, 

studies on indirect vocabulary learning in context have 

shown that as a result of reading extensively, words that 

occur repeatedly can be learned incidentally (see section 

2.2.2.1) . 

The studies reviewed demonstrate how teachers and 

vocabulary programs have underestimated the learner's 

capacity ~or the initial learning of L2 vocabulary. There 

is evidence to show that there is a relationship between 

learning and repetition (see section 2.2.4.1.) If not 

enough attention is given by the individual, the word will 

need to be repeated for learning to occur. On the other 

hand, it could well be that repetition is not an important 

factor in vocabulary learning, and that what is essential to 

the vocabulary's retention is the type of attention given to 

an item (see section 2.2.4.1). 
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Differences in Level of Proficiency 

A critical consideration when generalizing findings to 

other populations relates to the level of proficiency of the 

learners in a study. Though the studies mentioned dealt 

with a variety of levels of proficiency ranging from novice 

to advanced, these were often not specified. The reader is 

often left with the assumption that findings encompass all 

levels of proficiency. Given the hypothesis that different 

skills have different relative contributions to global 

language proficiency (Higgs, 1984), and the evidence that in 

language iearning adults use different strategies than 

children (Ehrman & Oxford, 1989), specifying the level of 

proficiency from the onset is critical as claims can only be 

made for the level which is tested. 

2.4 Conclusion 

This chapter has reviewed theoretical and empirical 

literature relevant to this experimental study. It is easy 

to assume that vocabulary learned in context leads to 

greater retention when considering L1 acquisition and L2 

acquisition in the target culture, both of which are learned 

in context of everyday living. One cannot assume that the 

L1 acquisition process is identical or similar to L2 

learning in a formal environment (e.g. CALL), where the L2 
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learner might not have the vocabulary to comprehend the 

context enough to make correct guesses about and retain the 

new vocabulary (Perfetti and Lesgold, 1977, 1979). Findings 

(Mondria & Wit-de-boer, 1991) have demonstrated that though 

a pregnant context seems to improve guessing, factors 

leading to guessing do not lead to retention. 

The tenets of schema theory (Bartlett, 1932; Rumelhart 

& Orthony, 1977; Rumelhart, 1980) might explain how having 

access to L1 translations of the L2 text would allow the 

student to reconstruct his or her schemata, and consequently 

to understand the word. Given that too many stimuli can 

confuse the learner, especially beginning L2 learners, 

having access to one's L1 schemata in a CALL, context-rich 

reading environment in the L2 would enable one to chunk 

seemingly unrelated items together into a pattern, and 

consequently improve retention (Miller, 1956). This notion 

is further validated by Craik & Lockhart's (1972) general 

principle of the levels of processing theory which claims 

that if learning [or retention] is to become part of the 

learner's understanding of the world, it must be meaningful. 

The role of the L1 could be to establish a cognitive base 

from which L2 learners can comprehend the context and retain 

the information. 
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One of the clues to whether the L1 and L2 should be 

kept functionally separate depends upon whether the 

vocabulary of the two different languages is totally 

separate in the mind or interlinked in some manner. Riegel 

(1970) proposes that a bilingual's representation of 

language in the lexicon changes as a function of time, 

exposure to the language, and acquired L2 proficiency. In 

beginning stages, the L2 vocabulary is acquired mostly on 

the basis of "equivalence connections" in which the L2 

lexical items are related to their respective L1 translation 

equivalents. This is further validated by findings (Cohen & 

Aphek, 1980) on the conscious strategies learners use to try 

to memorize vocabulary; the nature of the associations made 

were in part phonological together with semantic between L1 

and L2. 

Most of the L2 vocabulary learning research dealing 

with the L1 has put context and translation in opposition to 

one another. In addition, translation was defined as 

nothing more than lists of words, or L1 equivalents of 

foreign vocabulary, and not as a contextualized translation. 

A large number of the studies discussed were unsatisfactory 

in that they did not operationally define context in terms 

of length and difficulty level, provide the learner with a 

context which supplies a means to define the word, 



89 

operationally define learning, control the length of time 

allowed for learning, and did not clearly specify the level 

of L2 proficiency, making it difficult to generalize 

findings to specific populations. Finally, most research in 

this area was performed without the assistance of computers 

or other modern technology. 

The present study was designed to address certain of 

the weaknesses of past research. Variables are 

operationalized from the beginning. Translation is defined 

as English sentence level translations of the French 

dialogue. Context is defined as a French textual dialogue 

with accompanying native speaker voices, cartoons depicting 

the dialogue, and French definitional sentences of selected 

words in the dialogue. These words include words on which 

the students will be tested as well as other noncognate 

words. Definitional sentences were "pregnant" because 

research has shown that a pregnant context leads to guessing 

of vocabulary (Mondria & Wit-de-boer, 1991), and so the 

control group would not be at a disadvantage with respect to 

guessing .. The length of the text (a dialogue) ranges from 

one to three short sentences on average per screen. 

Subjects are at the beginning level of proficiency which is 

operationalized as the proficiency level of students 

enrolled in the first or second semester of French at the 
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University of Arizona. The context is at a low difficulty 

level as it is targeted for beginning L2 learners, and 

mostly makes use of present and imperfect tenses, provides 

several French-English cognates, and the subject matter is 

easily related to the students' schemata (i.e., the story is 

about a baby found on a doorstep). Learning is 

operationalized as the learning and retention of vocabulary 

as measured by a receptive test two weeks after exposure to 

the vocabulary. There is no time limit for learning because 

this most accurately approximates natural conditions for 

computer assisted vocabulary learning. A computer is used 

to present the lesson and to test the subjects, enabling the 

measurement of several variables such as the amount of time 

the subjects spent on both items on the tests and portions 

of the lesson. 

The next chapter will discuss these variables in the 

context of the methodology of the present experiment. 
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CHAPTER 3 

METHODOLOGY 

Introduction 

The following is a summary of the salient points in the 

experiment and its various parts: 

1. Experimental Site: 

The University of Arizona was chosen as the site for 

this study. 

2. Sampling and Assignment of Subjects: 

Volunteer students were selected from those enrolled in 

either the first or second semester of French at the 

University of Arizona. Students were randomly assigned 

to either the experimental or control group. 

3. Main Hypothesis: 

Presenting French vocabulary in a contextual 

multi-media CALL reading environment that includes a 

translation option results in more effective 

medium-term (MT) retention for beginning French 

students. 

4. Sessions 1 and 2: 

Students attended two sessions. In the first session 

they were given a Pretest, one of two treatments 
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depending upon the group to which they were assigned, 

and a Posttest. Treatment A was given to the 

experimental group (in which translations were 

provided), and treatment B was given to the control 

group (in which translations were not provided). In 

the second session students were given a Two-Week Test, 

a learning styles self-assessment (the Myers-Briggs 

Type Indicator, 1987), and a Questionnaire. 

5. Test results were collected on computer file and then 

retrieved and gathered for analyses. 

The rest of this chapter will discuss these various 

parts in detail. 

3.1 Experimental Site and Subjects 

3.1.1 Experimental Site 

The University of Arizona was chosen as the site for 

this study for several reasons. First, the Fall offerings 

in the first or second semester of French provide an 

adequate number of subjects to conduct the experiment. The 

University of Arizona is also a large Research I University 

with approximately 35,000 students, representative of other 

large U.s. public universities. 

Second, students in all three sections are at the 

novice level of proficiency. Using the ACTFL/ETS Scale of 
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Oral Proficiency, these individuals can be described as 

French students ranging from no linguistic ability to those 

able to satisfy immediate needs with learned utterances 

(Omaggio, 1986, p. 13). 

Third, the University of Arizona Center for Computing 

and Information Technology (CCIT) allowed the researcher 

free use of one of its Apple Macintosh computer 

laboratories, the Gila microcomputing site. This meant that 

the experiment could be conducted with no disruptions from 

non-participating students. In addition, the Humanities 

Computing 'and Technology Research Laboratory (HUMCAT) gave 

the researcher access to its computers for the development 

of the software, including both lessons (experimental and 

control lessons, and all three tests) . 

3.1.2 Population 

The target population of the study was defined as 

novice-level French students enrolled in French 101, 102 or 

112 at the university level. French 101 and French 102 are 

the first and, respectively, second courses in a series of 

four courses that serve as an introduction to French. 

French 112 is a combination of French 101 and French 102 in 

one semester. All three courses serve as fulfillment of the 



foreign language requirement for some majors in different 

University of Arizona colleges. 
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All sections participating utilize the same syllabus; 

the same textbook, Premiers Echanges (Ariew & Nerenz, 1993); 

and the same tests which have been prepared by the Assistant 

to the Basic Language Director of the Department of French 

and Italian. The syllabus places heavy emphasis upon 

communicative activities, specifically using a functional

notional syllabus, with a considerable amount of time 

devoted to developing oral proficiency. 

3.1.3 Sampling Method 

One hundred and eighty one students from ten sections 

of first semester French (French 101), eight sections of 

second semester French (French 102), and one section of 

French 112 constituted the experimental sample. It was 

decided that the sample size should be a minimum of 60 

students to provide adequate numbers for statistical tests. 

This would include all the first, second and accelerated 

students who volunteered and whose teachers were willing to 

participate in the study. Students freely chose to 

participate although they were not paid; their participation 

was rewarded by receiving a grade of "A" on a quiz or 

writing assignment (depending on the teacher's choice) . 



students were randomly assigned to either an 

experimental or a control group. The lab in which the 

experiment was conducted had 24 numbered seats which were 

physically divided in two groups, twelve per group (see 

Appendix A). For each session a list of 24 computer

generated random numbers was drawn. Each time subjects 

entered the lab, they were assigned the next number on the 

list. 
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The experiment consisted of two sessions. Of the 

students who signed in the original sign-up sheet, 

approximately 60 percent showed up the first time. Of 

these, approximately 95 percent showed up for the second 

session. The low attrition rate between the first and 

second session can be attributed to the fact that strategies 

to reduce attrition were applied. These include: 1) 

putting emphasis on the importance of the study (subjects 

were told by the teacher and the researcher that the 

experiment was intended to assess the effectiveness of CALL 

in vocabulary learning); 2) strong commitment of subjects to 

participate (subjects signed up to participate and chose the 

days and times of their first and second sessions); 3) 

frequent contacts with subjects to maintain interest and 

rapport (the researcher visited participating French classes 

during re~ruitment; lists of participants were posted in 
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class by the researcher the day before and the day of the 

experiment; subjects were contacted by phone by the 

researcher the night before their second session). In 

addition, participants agreed to contribute to the study 

with the understanding that failure to show up would result 

in a lowered participation grade by their teacher. It was 

understood that both sessions were equal to one French 

class. 

Nearly twice the number of females than males (65 vs. 

34 percent, respectively) participated, with an equal 

distribution of genders in both treatment groups, accurately 

representing the population. Seventy-four percent of the 

subjects were between 18 and 20 years of age. Subjects' 

academic background was heterogenous, including 

undergraduate majors in the following University of Arizona 

colleges: Arts and Sciences and Business Administration. 

Among those subjects from the College of Arts and Sciences, 

six percent were majoring in French. The majority of the 

students in the sample was either freshmen or sophomore. Of 

those who ,had been attending the university for more than 

one semester, the average grade point average was 3.25. 

Most subjects (99 percent) had previous experience with 

a computer, including word processing. For most, either one 
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parent or both parents had attended college, and were either 

employed in a professional or in some type of white collar 

position. Approximately 23 percent of the students enrolled 

in the three courses had had no previous French study, while 

the rest had had at least one year of high school French. 

Seven percent had had some contact with French at home, 

while another three percent had had contact with a romance 

language other than French. Fifty-four percent had no 

previous formal instruction in a foreign language. Sixty

seven percent had never traveled to a francophone country, 

while 14 percent had done so for less than one week. 

3.2 Hypotheses 

This study employed an experimental research design. 

Subjects were assigned to either the control or the 

experimental group. Both groups worked on similar lessons; 

the experimental group was provided with the option of 

accessing English translations of the French dialogues 

presented in the lesson. Below are the primary and 

additional hypotheses: 

H1: Presenting French vocabulary in a contextual 

multimedia CALL reading environment that includes 

a translation option results in more effective 
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medium-term retention for beginning French students. 

H2: Gender has an effect, not attributable to 

translation, on receptive ST and MT retention of 

vocabulary. 

H3: Learning styles preferences as determined by the 

METI, have an effect, not attributable to 

translation, on ST and MT retention of vocabulary. 

H4: The number of years the student has studied French 

in high school have an effect, not attributable to 

translation, on receptive ST and MT retention of 

vocabulary. 

H5: There is a positive relationship between the 

grades the students earned in their French classes 

and receptive ST and MT retention of vocabulary. 

H6: There is a positive relationship between time 

spent on the lesson and receptive ST and MT 

retention of vocabulary. 

3.3 Treatment 

The lesson used in this experiment was derived from the 

French version of the compact disc Le Fils d'Asterix (1993). 

Parts of the original were duplicated in HyperCard 2.2. 

Lesson development and programming was undertaken by this 

researcher with the help of Dr. Robert Ariew and HyperCard 



programmers during the spring and summer of 1994. After 

seven months of programming, testing, and piloting, the 

lesson was considered ready for experimental use. 

3.3.1 Software and Hardware Selection 
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The lesson was written in HyperCard 2.2. The images 

were captured (imported) using the built-in screen capture 

of the Apple Macintosh. The images were then imported into 

Adobe Photoshop, a graphics program, where they were 

manipulated to fit the screen and its resolution size. They 

were saved as PICT files for use in the experimental lesson, 

Le Fils d'Asterix (henceforth LFA) . 

The sounds used in LFA were captured from Le Fils 

d'Asterix (1993) using a sound editor, SoundEdit Pro. The 

digitized sound was then manipulated to reduce the amount of 

dead space and the amount of storage required for each 

recording. Once edited, the sounds were saved as resources 

in HyperCard. 

In terms of hardware, LFA was developed using an Apple 

Macintosh LC520 computer with eight megabytes (Mb) of 

memory. Image and sound manipulation were done on a Power 

Macintosh 8100AV. Sound was recorded using a MacRecorder. 

LFA used tab delineated text files so data could be read in 



a word processor (TeachText was used) or imported into a 

spreadsheet (Microsoft Excel 5.0 was used.) 
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As with the tests, LFA lessons were administered in 

twenty four stations located in one of the University of 

Arizona's Apple Macintosh microsites, Gila Microcomputing 

site. Two differen~ versions of LFA were created. Version 

A was the experimental version. Version B was the control 

version. Version A had all the elements of version B, with 

the addition of a button which accessed sentence level 

translations of the French text. Both versions were 

delivered on Apple Macintosh Quadra 610 with eight Mb of 

memory. This was adequate for running the lessons which 

required a minimum of two Mb of memory and 13 Mb of storage 

each. In addition, headsets were provided for each station 

so that subjects would not distract one another while 

listening to the dialogues. 

3.3.2 Lesson Design 

The aim of this study was to present the vocabulary in 

a computer environment representative of today's multi-media 

software for beginning second language learners. For this 

reason the compact disc Le Fils d'Asterix (1993) was chosen 

as a model for the lesson LFA. The lessons were created so 

that they could be completed in one hour or less. In 
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addition, as stated in Chapter Two, Miller and Gildea's 

(1987) study has demonstrated that making information 

available to learners at the time they need it is the key to 

learning words. Subscribing to these views, LFA employs a 

menu driven design which presents the use with convenient 

points of exiting and reentering the screens and modules, 

and allows the option of accessing French text, English 

translation (in Version A), French definitional sentences, 

and French recordings. These options will be described in 

some detail in the following pages. 

3.3.3 Selection and Production of Lesson 

3.3.3.1 Selection 

This lesson is derived from the French reading and 

comprehension cultural compact disc Le Fils d'Asterix 

(1993). This software was chosen because it makes use of 

the computer as instrumental tool by including several 

multi-media features such as sound, color graphics including 

comic book scenes, text, and hypertext. It was also chosen 

because it is marketed as a software for the target 

population in this study, namely beginning-level French. 

This software was judged by a reviewer (Becker, 1994) as 

beneficial for the early beginner with little or no 

experience in French, as the learner could "benefit from the 
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on-screen features, including translation, which can provide 

a challenging and fun environment for memory retention" (p. 

56). This compact disk is derived from the French comic 

book series Asterix et Obelix, a cartoon story taking place 

in a Gaulish village where there are periodic skirmishes 

with the Romans. The two main characters are Asterix, the 

small but brave Gaul hero-warrior who draws his strength 

from a magic potion, and Obelix, the menhir carrier. Other 

featured characters .are Idefix the loyal dog, Abraracourcix 

the village chieftain, his wife Bonemine, Panoramix the 

druid priest, and many other villagers and Roman soldiers. 

The particular software used centers around the story of how 

a baby miraculously appears at Asterix' doorstep in the Gaul 

village. 

Though the original software from which the lesson is 

derived presents the subjects with different options, only 

the modules entitled L'~ntroduction and L'Histoire 

Interactive were employed. Options of the original compact 

disk include: Ecouter, Lire, L'Histoire Interactive, 

S'enregistrer, L'Introduction and L'Interview. Ecouter 

presents the story without the French text. Lire presents 

the script without sound. L'Histoire Interactive lets the 

student choose from several options. In the original 

version of LFA, the Le Professeur button provides the user 
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with English definitions of idiomatic expressions as well as 

English grammatical explanations, usages of words, and 

conjugations of verbs. In the adapted lesson, this button 

invokes French definitional sentences. This option provides 

a richer context in the target language to promote guessing, 

and to increase the control (B) group's chances of guessing 

correctly. S'enregistrer is available on hardware with 

recording facilities only; it permits users to record their 

voices and to compare the original with the recording. 

L'Introduction presents a brief background of the Gaulish 

village featured in this story, followed by an introduction 

by each character. The former was omitted as pre-piloting 

showed that, given it was narrated in oral French without 

the aid of an accompanying text, it confused the user. 

Finally, L'Interviewasks users a question on the screen, 

and lets them ask either Asterix or Obelix the identical 

question. 

The original version of LFA lets users specify which 

page they wish to start with if they had previously begun 

the program, to avoid repetition of already viewed material. 

This option was eliminated as subjects in the experiment are 

only exposed to one viewing of the lesson. The original's 

on-screen volume control device was eliminated because 

subjects used headsets with built-in volume controls. 
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Though the story of the original compact disk Le Fils 

D'Asterix (1993) features several other screens, only the 

first 40 or so were used, and several others were 

eliminated. This was done to keep the lesson manageable in 

size (i.e., to be completed one hour or less). 

3.3.3.2 Production 

After selecting the sequence for L'Introduction and 

L'Histoire Interactive, the development of the lesson 

followed these stages: (1) recreating the images, (2) 

digitizing the sound, 3) creating buttons and fields, and 

(4) writing text for fields linked to buttons Fran9ais, 

Traduction and Le Professeur and script writing for lesson. 

3.3.3.2.1 Recreating the Images 

Once the screens were selected from the original 

compact disk Le Fils D'Asterix (1993), they were all 

captured using the built-in screen capture of the Apple 

Macintosh. Screens had to be reduced as much as possible to 

fit within reasonable storage parameters. An earlier 

version of the first lesson consisted of whole screens 

captured with minor editing from the original compact disk. 

This soon presented a problem as the HyperCard 2.2 stack 

took up too much memory. 
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Since all the screens in L'Histoire Interactive shared 

the same background, comprised of the same buttons and the 

same visuals, one common background was recreated. The 

original cartoons were imported into Adobe Photoshop where 

they were reduced. Then, they were converted to PIeT files 

for use in the lesson LFA. Finally, these were imported 

back to the HyperCard 2.2 stack LFA, and pasted onto their 

corresponding screens (e.g., see Figure 3.1). 

3.3.3.2.2 Digitizing the Sound 

A MacRecorder and the software SoundEdit Pro were used 

to capture sounds from the original Le Fils D'Asterix 

(1993). Editing of the sounds entailed eliminating any dead 

space before, during, and after the sound. This reduced the 

amount of storage required for each recording. Once edited, 

the digitized sounds were saved as resources in HyperCard 

2.2. 

3.3.3.2.3 Creating Buttons and Text Fields and Writing 
Script 

The next step in the lesson's development was the 

creation of the buttons and their corresponding text fields 

Franqais, Traduction and Le Professeur. In addition, 

buttons were created for the speaker icon, for going 



Figure 3.1 

Sample LFA Lesson Screen when First Invoked 

(Screen shot adapted from software Le Fils d'Asterix, 
1993. Copyright 1993 by Gessler Educational Software. 
Printed with permission.) 
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backwards and forwards in the cards, and for exiting back to 

the menu of the program. A script was then written for each 

button, field, card and background. The scripts for keeping 

record of the time spent in different parts of the lesson 

were added, including time spent on Traduction, on Le 

Professeur, and on the entire lesson. Scripts to count the 

number of times the subject accessed the sound button were 

also included. 

3.3.2.1 Description of LFA 

LFA was created as a HyperCard 2.2 Stack. It was then 

saved as a self-running application, so that it could be run 

in the experimental lab without the full version of 

HyperCard 2.2 since the experimental lab in Gila Hall does 

not have a site license for HyperCard 2.2 in each station. 

It could also be run without the HyperCard player, since it 

had shown programming incompatibility with the LFA stack 

during the pilot study. The player is a HyperCard program 

which allows users to work on stacks, but does not allow 

them to make changes in the stack. The LFA HyperCard 

application contains audio and textual information, and a 

series of PICT files. In addition, after each user exits 

LFA, an output file is created on the hard drive, providing 

the researcher with each subject's test results for 
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subsequent data analysis (see Appendix B). The introductory 

screens and the two modules are contained within the LFA 

Resource application. 

3.3.2.1.1 Introductory Screens 

To enter the stand-alone application LFA, the subject 

double-clicks on Asterix-A or Asterix-B (A is for the 

experimental group and B is for the control group.) 

The first screen features a title page and a start 

button (see Figure 3.2). Clicking on the start button 

invokes a pop-up box which asks the subject for his or her 

last name, and first name. When subjects forget to enter 

their names at the prompt, a pop-up screen prevents them 

from advancing by asking them to enter their name. At this 

point the software is programmed to time the student's usage 

of each b~tton as well as the total time spent on the 

lesson. The second screen directs subjects to put on their 

head sets, informs them of the approximate number of screens 

in the lesson, and takes them to the main menu (see Figure 

3.3). As shown in Figure 3.4, the main menu gives them the 

option of accessing L'Introduction, l'Histoire Interactive, 

or of exiting LFA. Directions suggest to start with 

L'Introduction first, before going to l'Histoire 

Interactive. 
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Figure 3:2 

First Screen of LFA Lesson 
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Figure 3.3 

Second Screen of LFA Lesson 



111 

3.3.2.1.2 L'Introduction 

When.users click on L'Introduction's menu button, they 

are automatically presented with a screen depicting cartoons 

of the six main characters in LFA's story, and with a French 

recording indicating that the characters seen on the screen 

will introduce themselves. English written directions tell 

users to click on each character so that each will present 

himself. Directions also prompt users to click on Fin to 

exit back to the main menu (see Figure 3.5). 

3.3.2.1.3 l'Histoire Interactive 

The first screen in this sequence is l'Histoire 

Interactive's demonstration screen. Visually, it features a 

replica of the lesson's first screen. So as not to tax or 

confuse users from the onset, the text of the original 

screen has been substituted with the known greeting 

"Bonjour" (see Figure 3.6). The layout of the demonstration 

screen also features the buttons present in each screen of 

the lesson, including: Franqais, Traduction (in Version A), 

Le Professeur, a speaker icon, a previous screen icon and a 

next screen icon. User is directed to click on each button. 

Clicking on the Franqais button invokes a pop-up box 

with French text. This corresponds to the dialogue heard 

when the speaker icon is clicked. Clicking on Traduction 



Figure 3.4 

Main Menu of LFA Lesson 

(Screen shot adapted from software Le Fils d'Asterix, 
1993. Copyright 1993 by Gessler Educational Software. 
Printed with permission.) 
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Figure 3.5 

Character's Introduction Screen 

(Screen shot adapted from software Le Fils d'Asterix, 
1993. Copyright 1993 by Gessler Educational Software. 
Printed with permission.) 
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invokes a pop-up box with the English textual translation of 

the French dialogue heard and seen in the French text box 

(see Figure 3.7). In version B (control group), this button 

is made invisible to the subjects. The Traduction button 

was programmed to invoke the pop-up box only while the 

button was depressed, so that the amount of time the subject 

is viewing the translation can be accurately measured. 

Clicking on Le Professeur invokes a pop-up box with 

French definitional sentences of words found in the French 

text. These definitional sentences have been written so 

that their subject, verb and function are "pregnant". As 

discussed in Chapter Two, Mondria and wit-de-boer's (1991) 

findings have demonstrated the impact of a pregnant context 

in improved guessing. The presence of a pregnant subject, 

verb, or function in a sentence results in a word guessed 

correctly more often than when the context is not pregnant; 

the most critical influence on "guessability" (Mondria and 

Wit-de-boer's term) being the pregnancy of the function. As 

in the Traduction button, the Le Professeur button was 

programmed to invoke the pop-up box only while the button 

was depressed, so that the amount of time the subject is 

viewing it could be measured. 

Clicking on the speaker icon button invokes the 

dialogue paired with the text presented in the Franqais pop-



Figure 3.6 

Demonstration Screen of LFA Lesson 

(Screen shot adapted from software Le Fils d'Asterix, 
1993. Copyright 1993 by Gessler Educational Software. 
Printed with permission.) 

· Bonjour! 

text· ·above:•: 
!Hello d~f'illitiol1s 

totherlght 

bnceto 

hear: ...... . 
F.H~nct:t 

Oick ~UQW. 

()nee.•• ~() Q() ····. 
to ••·· 
p ;~vic,~;·; · 
or ne~t 
screen 

Bonjour = 
solut 

115 



Figure 3.7 

Sample LFA Lesson Screen with Fields Invoked 

(Screen shot adapted from software Le Fils d'Asterix, 
1993. Copyright 1993 by Gessler Educational Software. 
Printed with permission.) 
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up box. This button was programmed to count the number of 

times the subject clicks on it. 

Clicking on the previous screen icon or the next screen 

icon enables the subject to navigate backward or forward, 

respectively. This permits them to review past sequences, 

or to simply go to the next screen after viewing the present 

one. 

When subjects click on the next button of the last 

story screen in L'Histoire Interactive, they are asked if 

they are sure they want to exit the program or if they wish 

to cancel. This enables them to go back and review portions 

of the lesson. This button is programmed so that clicking 

on it stops the clock's keeping record of the time spent in 

the lesso~, tallies mathematical calculations performed 

throughout the lesson and saves these calculations in the 

subjects' output file in the local hard drive. (This output 

file provides the researcher with the total time that each 

subject spent on the lesson, the total time spent accessing 

translations - for Version A, total time spent accessing 

definitional sentences, as well as the number of times the 

speaker icon was clicked oni see Appendix B.) This 

computation was invoked at this point so that time spent 

reading the last screen would not be included in the 

calculation. 
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The last screen of the lesson tells subjects that they 

have just completed the lesson (see Figure 3.8). It also 

directs them to click on Exit to exit the program, and to 

double click on Post-Test-A (or -B) once they are back at 

the desktop (see Figure 3.9). 

3.3.2.2 Technical Features 

In accordance with the rationale for design presented 

earlier, Figure 3.10 presents what LFA is programmed to 

offer the subject. Both the experimental and control groups 

can access the French text (Franqais) , its translation 

(Traduction), its corresponding voices performed by 

different native speaking actors, its corresponding cartoons 

and French definitional sentences (Le Professeur). Subjects 

have simultaneous access to the text and cartoons while 

invoking either (1) the translation, (2) French definitional 

sentences (Le Professeur) or (3) sound. The last three were 

presented as separate options so the time spent, or 

respectively the number of clicks, on each of these features 

could be accurately recorded by the program. As mentioned 

earlier, the control group (B), does not have access to the 

French text's translation. 

Figure 3.11 outlines features the lesson was programmed 

to generate for the researcher in text (or output) files. 
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Figure 3.8 

Exit Screen of LFA Lesson 



Figure 3.9 
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Figure 3.~O 

User Features for Experimental (A) and Control Groups (B) 

Experimental (A) and Control Groups (B) 

• Read French text 

• View graphics depicting the text 

• Listen to French dialogue performed by different 
actors 

• Read French definitional sentences provided for 
vocabulary, including that to be tested 

• Go to a previous screen 

• Advance to a next screen 

• Be reminded in the introductory screens which 
modules will be covered by the end of that day's 
experimental session 

• Be reminded in the final screen which modules will 
be covered (i.e., pre-test-A or -B and Asterix-A or 
-B), and which modules have not been covered (i.e., 
the post-test) by the end of the day's experimental 
session 

Experimental Group (A) 

• Access English translation of the French dialogue 
and text at the sentence level 
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These text files are tab delineated so that they may be 

easily imported into a spread sheet or in a word processor. 

Information collected in these files includes subjects' 

name, their experimental group, and the date and time the 

lesson was taken. The data also includes the total amount 

of time subjects spent on the lesson LFA, Traduction and Le 

Professeur, as well as the total number of times subjects 

accessed recordings. 

Figure 3.11 

Data Collection Features of LFA 

• The subject's name 

• The subject's experimental group 

• The time and day 

• The total amount of time the subject spent on LFA 

• The amount of time the subject spent on Traduction 

• The amount of time the subject spent on Le Professeur 

• The total number of times the subject accessed the 

recordings 



3.3 variables and Instrumentation 

3.3.1 Exper~ental Variables 

3.3.1.1 Independent Variable 
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The independent variable in this experimental study is 

the option of accessing an English translation of French 

dialogues presented in the lesson. It was a manipulated 

variable with two levels: 

1) Translation: Subj ects in the treatment group had 

access to a contextual translation of the written 

and oral French dialogue. 

2) .No-Translation: Subj ects in the control group were 

exposed to the same lesson, but without access to a 

contextual translation of the written and oral 

French dialogue. 

All directions in the software were given in English on 

a display screen. This was done to ensure that what was 

tested was the subject's ability to comprehend information 

in French and not the subject's comprehension of the 

directions. 

3.3.1.2 Dependent Variable 

The dependent variable is medium term (MT) receptive 

retention of French vocabulary, as measured two weeks after 

the lesson by an instrument developed by the researcher. 



The instrument was a bilingual mUltiple-choice vocabulary 

test in which students were asked to choose the correct 

option for each test item among the four presented. 

3.3.1.2.1 Pretest, Post test and Two-Week Test 
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Tests include (1) the pretest, (2) the posttest, and 

(3) a test administered after two weeks (henceforth referred 

to as "2-week-test"). 

The purpose of .the pretest was to establish if there 

were differences in language ability between the two groups. 

It served as a measure for identifying the French vocabulary 

knowledge of individual subjects prior to their 

participation in the experiment. The posttest immediately 

followed the treatment. It's purpose was to test subjects' 

short term retention, and to gauge the amount of vocabulary 

learning in each of the groups. The test administered 

exactly two weeks after the treatment had as it's purpose to 

test subjects' MT retention of vocabulary. 

3.3.1.2.2 Validation of the Tests 

The three vocabulary tests were administered by 

computer to both the experimental and control groups. Both 

groups were given the same tests. All tests required 

subjects to use the mouse to enter their responses. No 
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keyboarding was required. All tests were based on the same 

48 items which included the same four multiple-choices. 

Each item was constructed using a stem and four choices. 

The stem consisted of a French sentence (which included the 

target word) taken directly from the lesson. The choices 

consisted of an English definitional sentence of the word 

highlighted in the stern. Since the experimental group had 

been exposed to an English equivalent of this French word in 

the experimental lesson, test choices only included synonyms 

or circumlocutions of these original equivalents. (Keeping 

the original English equivalents for the test would have 

given the experimental group an edge over the control 

group). Students were asked to read the French stern and to 

click on the choice which best described the highlighted 

word in the context of the sentence (see Figure 3.12 for 

sample test screen and Appendix C. 

All tests were programmed so that each stern and its 

four choices were randomized for each test. This eliminated 

any possible priming effects. 

As discussed in Chapter Two, the choice of part of 

speech has a marked effect on ease of guessing. Concrete 

nouns, verbs, and adjectives are easier to learn than other 

parts of speech (Rogers, 1969). Verbs and nouns are easiest 

to guess and most common (Liu & Nation, 1985). The 48 items 
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Figure 3.12 

Sample Test Screen 
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in the test were comprised of four categories. One fourth of 

the items were concrete nouns, one fourth abstract nouns, 

one fourth verbs, and one fourth adjectives. 

3.3.1.2.3 Technical Features of the Tests 

All tests were similar in format. They differed with 

regards to introductory screens (i.e., title page), closing 

screens, and the items and dis tractors were randomized. 

Tests were written in HyperCard 2.2. HyperCard 2.2 stacks 

can be created with a common background on which differing 

foregrounds are juxtaposed. Given that the test items all 

shared the same format, the same background was used. It is 

made up of a pink field with test directions. Below it is a 

light blue field featuring the French stem of the mUltiple

choice item. Another field, in a brighter blue, is 

juxtaposed over the target vocabulary word in order to make 

it stand out. Four light blue English dis tractors are 

provided below the stem. The order of these dis tractors is 

randomized for each card. The text for each multiple item 

field was ,then added to the script of the foreground. 

Several pieces of data were collected as the students 

responded: the amount of time spent on each item, the 

amount of time spent on the entire test, whether each item 

was answered correctly, the number of items correct and 
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percent correct, as well as the percentage of correct 

responses for the four categories discussed in the preceding 

paragraph (see Appendix D) . 

Since all computers were identical (Apple Macintosh 

Quadra 610) with the same memory capacity (eight Mb), 

display speed was held constant. This was critical since 

timing played a central role in data collection. The time 

recorded for each subject was therefore representative of 

the subject's performance, not the computer's speed. 

3.3.2 Demographic Variables 

3.3.2.1 Questionnaire 

A questionnaire was used to collect subjects' personal 

data. Though not pertinent to this study's primary 

hypothesis, the purpose of the questionnaire was to identify 

associated (secondary or tertiary) factors which might have 

a correlation - or a co-correlation - with receptive 

vocabulary retention (see Appendix E) . 

To ensure clarity of the questionnaire, Johnson's 

(1992) general guidelines for questionnaire construction 

were followed: (1) items were written in a clear, 

nontechnical language that is easy to understand; (2) items 

with negative phrasing were omitted, as this is difficult to 

process (e.g. "Which of these is not a disadvantage?"); (3) 
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items contained only one idea; (4) for potentially confusing 

items, respondents were given an example that illustrated 

how they should answer the question. In terms of the 

discourse structure ·of the questionnaire, the questions were 

ordered from general to specific. 

Questionnaire construction involved successive pilot 

testing (see section on pilot study) as well as sUbmitting 

the instrument to colleagues for review. Pre-pilot testing 

involved several respondents who had similar language 

proficiencies as those who would participate in the pilot 

study and in the experimental study. Several versions of 

the questionnaire were made. 

Labov's (1994) five sociolinguistic profiles for 

consultants was used as a basis for the construction of the 

questionnaire; these include sex, age, socio-economic 

status, parents' occupation, and urban vs. rural 

development. The last variable was substituted for parent's 

education as it was felt to be inappropriate for this 

questionnaire. Factors which include language exposure and 

language comprehension and production were added as they are 

pertinent to language retention. 

The questionnaire consisted of 22 questions to which 

both grou~s, experimental and control, were asked to 

respond. About 75 percent of the items entailed closed 
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answers, allowing respondents to select one or more from 

among a limited number of responses, while 25 percent was 

open-ended, allowing respondents to reply in their own 

words. Subjects' personal profiles included age and gender. 

One group of questions addressed subjects' prior 

language exposure. Subjects' responses were coded into four 

distinct categories: (1) English, (2) francophone language, 

(3) Romance language, (3) indoeuropean language; or (4) non

indoeuropean language. Questions focused on such areas as: 

languages spoken, parents' language status, years of formal 

and informal experience with French (e.g., university and 

high school vs. visiting a francophone country), exposure to 

French media outside the classroom (audio-video, audio, 

printed material), type of exposure to other languages, 

(e.g., living abroad, languages spoken at home), birthplace 

of subject and parents. 

A second group of questions centered on socio-economic 

factors. Items in this category included information on 

both parents (or legal guardian's), though for the purpose 

of this study the parent ranking the highest in a given 

category (e.g., parent with highest level of schooling, 

parent's present or most recent occupation) was taken as 

representative of both parents. In coding the parent's most 
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recent occupation, Grebler, Moore, Guzman, & Berlant (1970, 

pp. 626-627) scale of employment was followed: 

(0) Not reported or n/a 

(1) Professionals, technicians, managers, proprietors 

(2) Clerical, sales, craftsmen, foremen 

(3) Service, household, laborers 

(4) Agricultural, farmers 

A third group of questions targeted socio-psychological 

factors such as motivation for visiting a francophone 

country and for studying French. These were categorized as 

resulting from either integrative or instrumental motivation 

(Gardner & Lambert, 1959). Integrative factors included 

family, friends, pleasure, and travel, while instrumental 

factors included career, academic and research related. 

In a~other group, learners were asked to assess their 

own level of proficiency in French, as well as other foreign 

languages (especially related languages). For example, how 

well the subject understands different forms of media and 

spoken French. 

Questions on subjects' educational profile include the 

subjects' grade point average, and their enrollment status. 

Given that both the lesson and tests were computer 

administered and necessitated the use of the mouse, it was 

also important to identify subjects who lacked computer and 
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specifically - mouse experience, as this would put them at 

a disadvantage. This was not a problem as 99 percent of the 

students had this type of experience prior to the 

experiment. 

As it is expected that certain words encountered in the 

experimental lesson might be encountered either in or 

outside the class, subjects were asked if they had looked up 

words from the lesson in between tests (two week period), 

and if so, which ones. 

3.3.2.2 Learning Styles Self-Assessment 

After completing the Two-Week Posttest, subjects filled 

out the Myers-Briggs Type Indicator (METI) , Form G self

scorable questionnaire (1987). Its purpose, though not 

relevant to the study's primary hypothesis, is to identify 

subjects' learning styles, and to see how these might (co-) 

correlate with such factors as scores on the both the ST and 

MT retention tests. 

The METI is an instrument which is based on Carl Jung's 

theory of psychological type and his views on perception and 

judgement, as expanded by the work of Briggs Myers (1987, 

1962) and'Briggs and Myers (1980). Perception involves "all 

the ways of becoming aware of things, people, happenings, or 

ideas," and judgement involves "all the ways of coming to 
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conclusions about what has been perceived" (Myers Briggs & 

McCaulley, 1985, p. 1). Through self-report, the goal of 

the MBTI is to identify an individual's basic preferences in 

terms of his or her habitual use of perception and 

judgement. Each of its four scales or type categories 

presents polar opposites: Extroversion-Introversion, 

Sensing-Intuition, Thinking-Feeling, Judging-Perceiving. 

The assessment assumes that each pole is valuable and at 

times indispensable.. Everyone is presumed to use both poles 

of each of the four scales at times, but to respond first 

and most often in a preferred style. Figure 3.13 describes 

each of the four major bipolar scales of the MBTI. 

Ninety four items comprise Form G of the MBTI, testing 

each type of personality category. Each item differs in 

weight (ranging from 0 to 2); these have been calculated on 

the basis of prediction ratios. Subjects' selections 

reflect their preference for one of the given poles. The 

strongest 'pole - reflecting the preference of the subject -

is determined by summing up points for each pole. 

Reliability measurements have differing results 

depending upon the age group, being somewhat lower for 

respondents in their teens but stabilizing from the twenties 

onward (Briggs Myers & McCaulley, 1992). The MBTI has also 

been analyzed for its validity and reliability among second 



Figure 3.13 

METI Scale Description (Myers-Briggs & McCaulley, 1985, 
p. 2) 

Extroversion - Introversion (Attitudes) 
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"Whether to direct perception and judgment mainly on the outer world 
(E) or mainly on the world of ides (I); a person's basic orientation, 
attitude toward life. Extroverts tend to focus their perception and 
judgement on people and objects. Introverts tend to focus their 
perception and judgement on concepts and ideas." 

Sensing Perception - iNtuitive Perception (Process of Perception) 

"Which kinds of perception is preferred when one needs or wishes to 
perceive; one may rely primarily on the process of sensing (S), which 
reports observable facts or happenings through one or more of the five 
senses; or one may rely more on the less obvious process of intuition 
(N), which reports meanings, relationships and / or possibilities that 
have been worked out beyond the reach of the conscious mind." 

Thinking Judgement - Feeling Judgement (Process of Judgement) 

"Which kind of judgement to trust when one needs or wishes to make a 
decision; a person may rely primarily on thinking (T) to decide 
impersonally on the basis of logical consequences, or a person may 
rely primarily on feeling (F) to decide primarily on the basis of 
personal or social values." 

Judging - Perceiving (Style of Dealing with the Outside World) 

"Whether to deal with the outer world in the judging (J) attitude 
(using T or F), or in the perceptive (P) attitude (Using S or N). A 
person who prefers judgement (J) has reported a preference for using a 
judgement process (either T or F) for dealing with the outside world. 
A person who prefers perception (P) has reported a preference for 
using a perceptive process (either S or N) for dealing with the 
outside world." 
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language learners (Moody, 1988). Second language 

acquisition researchers who have used the METI as a valid 

and reliable instrument include Ehrman and Oxford (1989), 

Oxford (1990), and Carrell and Monroe (1993). Similar use 

has been made by first language researchers Jensen and 

DiTiberio (1984; 1989) who examined the effect of 

personality profiles on writers at different levels of 

proficiency, and by Kirby (1988) on reading. 

The METI also has widespread acceptability and 

intercultural applicability, as well as reliability and 

validity for use with individuals of different linguistic 

and cultural backgrounds, such as that of this study's 

sample. Studies have been performed with the French (Huteau 

1989), the Japanese (Ohsawa, 1975; 1981) and with non

western cultures (Carrell & Monroe, 1993). 

This self-report battery was chosen because second 

language learning research has indicated that personality is 

associated with expansion of vocabulary (Covner-Crockin, 

1981). More generally, research by Ehrman and Oxford (1989) 

and Oxford (1990) posits a possible relationship between 

learners' personality profiles and their language learning 

performance. In a study of the relationship between 

personality preferences and foreign language learning, Moody 

identified specific learning preferences associated with 
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dimensions of METI types as described in Figure 3.14. 

Statistically, more thinking and intuitive types were found 

to be language students. Reference to some of these 

specific learning preferences will be made in interpreting 

results in Chapter 4. 

The ~ubjects in this study are second language learners 

enrolled at the university level, as in Ehrman and Oxford 

(1989), Oxford (1990), and Carrell and Monroe's (1993) 

research. Given that the METI is a questionnaire and not a 

test, it was presented as such to the subjects. It was 

emphasized to each subject that there were no right or wrong 

answers. From the time of recruitment, subjects were 

assured that their results would remain confidential, and 

that performance in the experiment would not affect their 

grade in their French class. Subjects were given as much 

time as needed to complete the METI. The average time spent 

on the METI was fifteen minutes, ranging from ten to twenty 

five minutes. 

Statistical analyses relating to METI scores of the 

respondents of this study in relation to other variables 

will be presented in Chapter 4. 
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Figure 3.14 

Learning Preferences Associated with Dimensions of METI Type 
(Moody, 1988, p. 391) 

Extroversion Introversion 

Specific facts Ideas, relationships 
Spontaneous action Thinking, depth of concentration 
Examples first Rule first 
Talking, discussion, with a Reading/verbal reasoning 
group Work alone 
Social interaction Written tests 
Oral tests Concepts 
Practical application 
Psychomotor activity 

Sensing Intuition 

Real, concrete, tangible Meanings, words, symbols, abstractions 
Uncomplicated Complex 
Tasks that call for careful, Tasks that call for quickness of 
thoughtness, and soundness insight and seeing relationships 
of understanding Finding own way in new material, 
Going step-by-step discovery 
Observing specifics Flashes of insight 
Rule-example with many Enough examples to get the principle 
variations' Grasping general concepts 
Memory of facts, details Imagination, possibilities 
Practical interests Intellectual interests ( independent of 
Performance, motor spatial aptitude-intelligence) 
intelligence Reading 

Timed, essay tests, theory 

Thinking Feeling 

Objective Subjective 
Logical, systematic Value, merit 
organization Learning through personal relationships 
Skeptical, critical Harmony, friendship 
Math, science, technical Social awareness 
skill 

Judging Perceiving 

Decisive Curious 
Work in steady, orderly way Work in flexible way, follow impulses, 
Formalized instruction, freewheeling 
structure Informal problem solving 
Prescribed tasks Discovery tasks 
Drive toward closure, Managing emerging problems 
completing Play by ear 
Duty, application Go with the flow 
On time Still open to more data 



3.4 pilot Study 

A pilot study using 16 subjects was conducted at the 

University of Arizona between July 25 and August 24, 1994. 

The purpose of the pilot study was: 
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1) to verify the feasibility of the experimental procedure; 

2) to determine the average time it would take the subjects 

to complete the pretest, lesson, immediate posttest, and 

medium term retention test; 

3) to test for potential instructional and programming flaws 

in the lesson and tests; and 

4) to assess the appropriateness of the questionnaire and 

METI. 

Subjects were taken from one section of French 102. 

Eighteen of the twenty eight students in this section agreed 

to participate in the pilot experiment in exchange for an 

assigned composition. Subjects were randomly assigned to 

either the experimental or the control group. Four subjects 

did not return for the second session due to scheduling 

problems. There were two successive pilots. The (output) 

data compiled from this first pilot was inaccurate. In a 

successive attempt, two additional subjects who had taken 

one year of French agreed to participate. 

For both sessions, subjects had the option of taking 

whatever amount of time necessary to complete their work. 
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The average duration for the first session, which included 

the pretest, lesson, and the immediate posttest, was one 

hour. One student took as much as one and a half hours. 

The average duration of the second session was forty-five 

minutes .. This included a medium term retention posttest, a 

personal data questionnaire and the METI. 

The pilot study was followed by a short (approximately 

five minutes) paper and pencil questionnaire to get feedback 

on the pilot study from volunteer participants. This 

included subjects' opinion of various aspects of the lesson 

and test, such as: lesson format, learning, timing, options 

available, fairness of test items, difficulty level. The 

questionnaire was modified, taking into account the answers 

given and the suggestions made. 

Some minor changes were made in the lesson LFA as a 

result of the pilot study. First, saving the stack as a 

HyperCard stand-alone application instead of as a HyperCard 

stack running with the player solved all the problems 

experienced in the pilot study. Running the stacks with the 

player presented software incompatibilities which resulted 

in inaccurate results. 

A second improvement was made. A demonstration card, a 

replica of the first card, was inserted with directions in 

English explaining the purpose of each button. 
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Third, based on the systematic observation of the 

subjects as they were working on the lessons, changes on the 

LFA background script were made so that the French text 

field displayed each time a subject accessed a card. This 

field, like all the others in the lesson, could still be 

toggled on and off. 

Test changes included replacing ambiguous multiple

choice items, identified by the subjects in their 

questionnaire. English introductory and conclusion screens 

were added to remind the students which modules they had 

completed, and which ones were still to be completed. 

Finally, to ensure that students were certain of the 

tasks they had to perform on each given day (i.e., session 

one vs. session two), introduction cards were designed in 

English. Each computer station displayed a card listing the 

modules for the first session or the second session, 

depending upon the day. 

3.5 Data Analysis 

In an attempt to address the primary hypothesis 

(translation has a positive effect on MT retention of 

vocabulary), control and experimental group final posttest 

scores were compared. The data was also analyzed to find 

out the effect of gender, METI learning style profile, 
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number of years of high school French, grade earned in the 

French course, and total time spent on the experimental and 

control lessons on the ST and MT retention of vocabulary. 

The data collected is tabulated and analyzed in Chapter 4. 

3.6 Summary 

This chapter has identified and described the various 

parts of the experiment, the experimental procedures, 

including the sampling and assignment of the subjects, the 

hypothesis on which the experiment is based, and the data 

collection instruments used. The next chapter will discuss 

the data gathered from the experiment and its analysis. 
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CHAPTER 4 

DATA ANALYSES 

Xntroduction 

The primary goal of this study is to investigate the 

effects of translation on the ST and MT retention of French 

vocabulary presented in a contextual multi-media CALL 

environment for beginning French students. This chapter 

will pres~nt these effects in terms of statistical 

significance, while Chapter 5 will discuss the 

interpretations of these effects. The first part of this 

chapter addresses the effect of translation as well as the 

effects of gender, learning styles profile, and years of 

high school French on ST and MT retention. It also 

addresses relationships between the grade earned in the 

French class and ST and MT retention. The second part of 

this chapter presents descriptive data. This includes a 

comparison of demographic variables across groups, 

comparisons of subjects' interactions with the lesson LFA 

and with the three tests, as well as relationships between 

time spent on the lesson and ST and MT retention of 

vocabulary. 
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4.1 Experimental Data 

This section deals with inferential statistics, 

statistical techniques which permit one to infer the 

characteristics of a larger group -the population- from the 

characteristics of a sample of the population -the subjects 

of this experiment. Repeated measures analyses of variance 

were used to generalize findings from the sample to the 

population. Here a~e characteristics of ANOVA: 

Generalize the paired-samples t-test, test the source 

of variation among a group of related dependent 

variables (e.g., pretest, posttest, 2-week-test) that 

represent different measurements of the same 

attributes. 

A way of testing the null hypothesis that several group 

means are equal in the population, by comparing the 

sample variance estimated from the group means to that 

estimated within the groups. 

(These definitions, as well as subsequent ones, were 

gathered from the on line glosses of SPSS for Windows 

program (1993) and from MYSTAT: Statistical 

Applications, DOS Edition, [Hale, 1992]). 
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4.1.1 Translation, ST and MT Retention 

The main research question in this experiment was the 

following: Does presenting French vocabulary in a 

contextual multi-media CALL reading environment that 

includes a translation option result in more effective MT 

retention for beginning French students? Findings show that 

translation had a significant effect on ST and MT retention, 

and that there was significantly greater learning and MT 

term retention for the experimental group than the control 

group since subjects who were exposed to a translation of 

the French dialogue scored significantly higher on the 

posttest and on the MT retention test (thus retaining what 

they had ~earned) than subjects who did not have access to a 

translation of the French dialogue. 

To examine the -effect of experimental technique on the 

ST and MT retention of the students over time, a mixed 

design, repeated measure 2 X 3 analysis of variance with one 

between subjects factor (Methods) and one within subjects 

factor (Time) was carried out using the SPSS MANOVA 

procedure. Subjects were measured at three points in time, 

referred to as "Time": the pretest, the posttest and the 2-

week-test. Potential differences in students' IQ was 

ignored, because the goal of this experimental was to 

examine change in performance over time. One advantage of 
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the repeated measures design analysis is that it provides a 

control on the differences in IQ among the subjects in each 

group; that is, variability due to differences between 

subjects' IQ can be eliminated from the experimental error 

(Huck, Cormier, & Bounds, 1974). Subjects were assigned to 

one of two groups, experimental (exp) or control (ctrl). 

Table 4.2 is a summary of a 2 X 3 ANOVA for Time (3 

tests) and Methods. This table, as well all subsequent 

ANOVA tables, will present the degrees of freedom (DF) , the 

sum of squares (SS), the mean of squares (MS) , the F 

statistic (F), and the probability of rejecting the null 

hypothesis (p). Other important terms include Main Effects 

and Interactions. These conventional abbreviations will be 

used for the remainder of the tables and charts in this 

chapter. Terms are defined as follows: 

DF The number of values in the sample data 

that are free to vary, given the value 

for the statistic is known. 

SS 

MS 

F statistic 

The sum of the squared deviations of 

some quantity. 

The error sum of squares divided by the 

error degrees of freedom. 

The ratio of two MSs. If the null 

hypothesis is true, the F ratio is 
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Table 4.1 

Experimental and Control Groups' Average Percent Correct on 
the Three Tests (SD in Parentheses) 

Time Exp Ctrl 

Pretest 32.678 (7.323) 32.586 (8.093) 

Posttest 54.986 (15.087) 38.496 (11.467) 

2-Week-Test 51. 007 (15.428) 38.723 (11.243) 

Table 4.2 

Summary of 2 X 3 ANOVA for Time (Three Tests) and Methods 
(Experimental vs. Control) 

Source DF SS MS F P(F) 

Between-subjects 
Methods 1 12563.94 12563.94 40.39 <.001** 
Error (Between) 17955681.40 311. 07 

Within-subjects 
Time 2 21245.35 10622.68 195.58 <.001** 
Methods X Time 2 6562.71 3281. 36 60.41 <.001** 
Error (Within) 35819444.79 54.32 



P value: 

Main Effect 
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likely to be close to 1. If the null 

hypothesis is not true, the F ratio is 

likely to be greater than 1. 

The p value is the observed 

significance level of the F statistic, 

and the basis for deciding whether or 

not to reject the null hypothesis. It 

is the probability that a given 

statistical result would occur, if the 

null hypothesis were true. If the 

observed significance level less than 

0.05 (5 chances in 100) or 0.01 (1 

chance in 100), the null hypothesis 

can safely be rejected; these observed 

levels of significance will be 

designated by one asterix (*). If the 

p value is ~ .001 (1 in 1000), then it 

is said to be "extremely" significant; 

this will be designated by two asterix 

(* *) . 

A component of the total variation in 

the dependent variable (the three 

tests) that can be attributed to a 

single independent variable (e.g., 
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Methods). The usefulness of a Main 

Effect test of significance depends on 

whether it is involved in significant 

interaction effects with other 

variables. If there is no significant 

interaction, the Main Effect is of 

interest. 

A measure of the extent to which the 

variation in the dependent variable 

cannot be considered to be the result 

of a simple combination of the Main 

Effects of the factors (e.g., Methods) 

in the analysis. In other words, it 

may be concluded that the effect of 

one variable varies across categories 

or combinations of categories of other 

variables. 

Table 4.2 shows that Methods (experimental vs. control) 

is significant (F = 40.39, p< .001). Since there is an 

interaction between Methods and another factor (Time [3 

tests]), there is no Main Effect for Methods. Subjects' 

group memberships (experimental vs. control) had an impact 

on their overall performance on the three tests. 
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Time (the 3 tests) is significant (F = 195.58, p< 

.001). In addition, the interaction between Methods and 

Time (the'3 tests) is significant (F = 60.41, p< .001). The 

fact that subjects' outcomes differed at the three points in 

time indicates that "the change over time depended upon 

method (experimental vs. control) as well as the point in 

time the measurement occurred (pretest, posttest, or 2-week

test) . 

Posthoc Tests 

This section - like all subsequent posthoc tests -

employs a contrast analysis to find out which pairs of means 

are significantly different (see Table 4.3). The overall 

alpha level was set at .05. To protect against inflation of 

alpha due to repeated tests, the Bonferroni procedure was 

used to adjust by dividing the overall alpha level, .05, by 

the number of tests, nine (in this section). The new alpha 

level, .0055, was used to determine significance of the 

follow-up tests. This table will present the pooled 

variance estimate which includes the t statistic (t), and 

the probability of the t-statistic (p). These statistical 

conventions will be carried through for the remainder of 

these tables. They are defined as follows: 
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Pooled Variance Estimate 

The test of the hypothesis that two 

population means are equal. It is 

computed under the assumption that the 

two groups corne from populations with 

the same variance. 

t statistic Statistic used for testing the null 

hypothesis that two population means 

are equal. 

p value (see p value for F statistic) 

Table 4.3 

Follow-up Contrasts: Methods (Experimental vs. Control by 
Time (Three Tests) 

Pooled Variance Estimate 
T Value T Prob. 

Time (3 tests) Contrasts within Groups (1-6) 

1: Experimental Pretest vs. Posttest -20.191 
2: Experimental Posttest vs. 2-Week-Test 3.601 
3: Experimental Pretest vs. 2-Week-Test -16.590 
4: Control Pretest vs. Posttest -5.439 
5: Control Posttest vs. 2-Week-Test -.209 
6: Control Pretest vs. 2-Week-Test -5.647 

Group Co~trasts within Time (3 tests) (7-9) 

7: Experimental vs. Control Pretest 
8: Experimental vs. Control Posttest 
9: Experimental vs. Control 2-Week-Test 

.052 
9.377 
6.985 

<.001* 
<.001* 
<.001* 
<.001* 

.835 
<.001** 

.958 
<.001** 
<.001** 

*~B = ~/ number of contrasts = .05/9 =.0055 significant at <.0055 
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Table 4.3 shows contrasts between pairs of tests for 

both the experimental and control groups. Table 4.1 shows 

the means used for these contrasts, as well as the standard 

deviation (SD) for each cell mean. SD can be defined as 

follows: 

SD The square root of the variance. The SD 

is a measure of the scatter of the data 

around the mean. If the data conform to 

a bell shaped Gaussian distribution, 

then ± 1 SD of the mean include 68% of 

the subjects, and ± 2 SD of the mean 

include 95% of the subjects. 

Contrast 1 shows that there is a significant difference 

between the experimental pretest and the experimental 

posttest mean scores (t = -20.191, p < .001). The mean of 

the experimental pretest scores was 32.68, while the mean of 

this group's posttest scores was 54.99, showing an increase 

of 22.3 points after the experimental treatment. 

Contrast 2 shows that there is a significant difference 

between the experimental posttest and the experimental 2-

week-test mean scores (t = 3.601, p< .001). The mean of 

experimental posttest scores was 54.986, while the mean of 
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this group's 2- week-test scores was 51.007, showing a 3.974 

point decrease after a two week period. 

contrast 3 shows that there is a significant difference 

between the experimental pretest and the experimental 2-

week-test mean scores (t = -16.590, p< .001). The 

experimental group's overall ST and MT retention was 

significant. MT retention is defined as the difference 

between what subjects knew at the baseline (pretest) and 

what they retained from the treatment (2-week-test). There 

was an increase of 18.3 points after two weeks. 

Contrast 4 shows that there is a significant difference 

between the control pretest and the control posttest mean (t 

= -.209, P = .835). The mean of the control pretest was 

32.586 while the mean of this group's posttest was 38.496, 

showing an increase of 5.9 points after the lesson. 

Contrast 5 shows that there are no significant 

differences between the control posttest and 2-week-test 

mean scores (t = -.209, p< .001). The mean of the control 

posttest was 38.496 and the mean of the 2-week-test was 

38.723. 

Contrast 6 shows that there is a significant difference 

between the control pretest and the control 2-week-test mean 

scores (t-= -5.647, p< .001). There was a 6.137 percent 
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increase between tests; the control group's MT retention was 

significant. 

The second part of Table 4.3 shows contrasts between 

groups (experimental and control) at different times 

(pretest, posttest, and 2-week-test) . 

Contrast 7 shows no significant difference between mean 

scores of the pretests of the experimental and the control 

groups (t = .052, P = .958). The experimental and the 

control groups demonstrated the same level of receptive 

vocabulary knowledge before the start of the treatment. 

Contrast 8 is between the experimental and control 

groups' mean scores on the posttest (immediately following 

the treatment). The experimental group performed 

significantly better than the control group (t = 9.377, 

p<.OOl), performing an average of 16.49 percentage points 

higher than the control group. 

Contrast 9 is between the experimental and control 

groups' mean scores on the 2-week-test. There is a 

significa~t difference between these groups' MT retention of 

vocabulary (t = 6.985, p< .001). The experimental group 

performed an average of 12.284 percentage points higher than 

the control group, indicating that access to translation 

promotes greater MT retention than not having access to 

translation. 
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Overall, there are significant differences between 

subjects' performance on the pretest, posttest, and 2-week

test. For both the experimental and control groups, there 

was significant learning (posttest) and MT retention (2-

week-test}. 

Graph 4.1 further illustrates the significant 

differences derived 'from the 2 X 3 ANOVA and specifically in 

the contrasts presented in Table 4.3. It shows a visual 

representation of the measurements of both groups' receptive 

vocabulary knowledge at the pretest (baseline), posttest 

(learning) and 2-week-test (MT retention) . At the pretest, 

both groups were the same. At the posttest, both groups had 

learned significantly, but the experimental group had 

learned significantly more than the control group after the 

treatment. At the 2-week-test, both groups had significant 

MT retention, but the experimental group retained 

significantly more vocabulary than the control group after 

the experimental treatment. 

4.1.2 The Effect of Gender on ST and MT Retention 

This section addresses the research question: Does 

gender have any effect, not attributable to translation, on 

receptive ST and MT retention of vocabulary for beginning 

university French students? Findings show that gender 
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did not have an effect on learning or MT retention as there 

was no significant Gender by Method by Time (three tests) 

interaction. That is, the effect on ST and MT retention is 

similar for males and females. There was an interaction 

between Method and Gender: overall (averaging the three 

tests) the females in the experimental group performed 

significantly better than the females in the control group. 

To examine the effect of gender on the ST and MT 

retention of the vocabulary over time, a mixed design 2 X 2 

X 3 analysis of variance with 2 between subjects factors 

(Gender and Methods) and one within subjects factor (Time 

[three tests]) was carried out using the SPSS MANOVA 

procedure (see Table 4.5). 

Methods (F = 27.65, p< .001) and Time (the three tests) 

(F = 180.38, p< .001), and the interaction between Methods 

and Time (the three tests) (F = 50.29, p< .001) were 

significant in this analysis, indicating that the change 

over time depended on the methods (experimental vs. control) 

to which the subject was exposed. 

The interaction between Methods and Gender was 

significant (F = 9.13, P = .003), indicating that the 

difference between males and females is dependent on the 

method. The fact that there is no interaction between 

gender and time (the three tests) means that the change in 



Table 4.4 

Experimental and Control Group Males and Females' Average 
Percent Correct on the Three Tests (SD in Parentheses) 

Time (3 tests) Males Females 

Exp Ctrl Exp Ctrl 

Pretest 29.906 34.180 34.159 31.736 
(7.347) (8.331) (6.925) (7.902) 

Posttest 51.747 42.578 56.717 36.319 
(16.147) (12.193) (14.333) (10.528) 

2-Week-Test 46.573 41. 016 53.376 37.500 
(15.484) (12.967) (14.997) (10.112) 

Total % 42.742 39.258 48.084 35.185 

Table 4.5 
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Summary of 2 X 2 X 3 ANOVA for Methods (Experimental vs. 
Control) and Gender (Male and Female) and Time (Three Tests) 

Source DF SS MS F P(F) 

Between-subjects 
Methods .1 8265.89 8265.89 27.65 <.001** 
Gender 1 49.65 49.65 .17 .684 
Methods X Gender 1 2729.79 2729.79 9.13 .003* 
Error (Between) 17752913.19 298.94 

Within-subjects 
Time 2 19580.41 9790.21 180.38 <.001* 
Methods X Time 2 5458.78 2729.39 50.29 <.001* 
Gender X Time 2 112.03 56.01 1. 03 .357 

Methods X Gender X Time 2 117.98 58.99 1.09 .338 
Error (Within) 35419213.29 54.27 
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performance over time does not differ significantly between 

males and females. 

Posthoc tests 

A contrast analysis was used to find out which pairs of 

means were significantly different (see Table 4.6). To 

protect against inflation of alpha due to repeated tests, 

the Bonferroni procedure was used to adjust by dividing the 

overall alpha level, .05, by the number of tests, four. The 

new alpha level, .0125, was used to determine significance 

of the follow-up tests. 

Cont~asts 1 and 2 show that there are no significant 

differences between males and females in either the 

experimental or control group. Thus, there are no overall 

significant differences between males and females. Contrast 

3 shows that, averaging over three points in time, the 

scores of males in the experimental group were not 

significantly different from the scores of the males of the 

control group. Contrast 4 shows that, averaging over the 

three points in time, there was a significant difference 

between experimental and control females (t = 4.051, p< 

.001). The mean for females in the experimental group was 

12.899 points higher than the mean for those in the control 

group (see Graph 4.2 for an illustration of this effect). 



Table 4.6 

Follow-up Contrasts: Gender by Group (Experimental and 
Control) 

Pooled Variance Estimate 

Gender Contrasts within Groups (1-2) 

1: Experimental males vs. females 
2: Control males vs. females 

Group Contrasts within Gender (3-4) 

3: Experimental males vs. control males 
4: Experimental females vs. control females 

T Value T Prob. 

-1. 389 
1. 076 

.800 
4.051 

.167 

.283 

.425 
<.001** 

*~B = ~/ number of contrasts = .05/4 =.0125 significant at <.0055 
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There were no significant differences between females 

in the experimental group and those in the control group at 

the pretest according to the t-test in Table 4.7. 

Table 4.7 

T-Test for Females Across Groups (Experimental vs. Control) 
on the Pretest (SD in Parentheses) 

Females on Exp Control t p (t) 
Pretest 

34.1595 31. 7361 1.77 .079 
(6.925) (7.902) 

*Significant at the p<.05 level 
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4.1.3 (MBTI) Learning Style Profiles, ST and MT 
Retention 

This section addresses the question: Does the 

subject's learning style profile have any effect, not 

attributable to translation, on receptive ST and MT 

retention of vocabulary for beginning university French 
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students? Results of the analyses indicate that none of the 

learning style profiles impacted on ST and MT retention. 

As discussed in Chapter 3, learning style pairs were 

established through the Myers-Briggs Type Indicator (METI) , 

Form G self-seorable questionnaire (1987). Its purpose, 

though not relevant to the study's primary hypothesis, is to 

identify subjects' learning styles. Subjects filled out 

this ninety four item questionnaire after completing the 

Two-Week Posttest. Subjects' selections reflect their 

preference for one of the given poles. The MBTI poles (or 

subscales) include: Extroversion - Introversion (EI), 

Thinking - Feeling (TF), Judging -Perceiving (JP), and 

Sensing - iNtuitive (SN). The strongest pole - reflecting 

the preference of the subject - is determined by summing up 

points fo~ each pole. This tally was first done by the 

subjects to give them immediate feedback to provide them 

with incentive to choose items which best reflect their 

preference, and was later verified by the researcher. 
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Table 4.8 

Experimental and Control Groups E-I Pairs' Average Percent 
Correct on the Three Tests (SD in Parentheses) 

Time Extroversion (E) Introversion (I) 

Exp Ctrl Exp Ctrl 

Pretest 31. 894 32.480 33.946 32.796 
(6.671) (7.554) (8.215) (9.191) 

Post test 53.561 37.466 57.292 40.524 
(14.398) (10.174) (16.090) (13.617) 

2-Week-test 49.811 37.398 52.941 41. 331 
(15.305) (10.145) (15.659) (12.922) 

Total 45.088 35.781 48.059 38.217 
Exp/Ctrl 

Total E/I% 40.434 43.138 

Table 4.9 

Summary of 2 X 2 X 3 ANOVA for Methods (Experimental vs. 
Control), Learning Style Profile (EI), and Time (Three 
Tests) 

Source DF SS MS F P(F) 

Between-subjects 
Methods 1 11431.15 11431.15 36.95 <.001** 
EI 1 911. 33 911. 33 2.95 .088 
Methods by EI 1 8.93 8.93 .03 .865 
Error (Between) 177 54759.04 309.37 

Within-subjects 
Time 2 20514.39 10257.20 188.45 <.001** 
Methods X Time 2 5789.25 2894.62 53.18 <.001** 
EI X Time 2 144.31 72.16 1.33 .267 
Methods X EI 2 33.77 16.89 .31 .733 

X Time 
Error (Within) 354 19267.99 54.43 



Table 4.10 

Experimental and Control Groups TF Pairs' Average Percent 
Correct on the Three Tests (SD in Parentheses) 

Time Thinking -, Judgement (T) Feeling - Judgement (F) 

Exp Ctl Exp Ctl 

Pretest 32.118 33.553 33.058 31. 906 
(7.990) (8.203) (6.886) (8.021) 

Post test 54.225 40.461 55.503 37.114 
(16.033) (12.057) (14.544) (10.935) 

2-Week- 50.347 39.364 51.454 38.272 
Test (15.925) (12.175) (15.220) (10.633) 

Total 45.563 37.792 46.671 35.764 
Exp/Ctrl 

Total T/F% 41.677 41. 217 

Table 4.11 

Summary of 2 X 2 X 3 ANOVA for Methods (Experimental vs. 
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Control) , Learning Style Profile (TF), and Time (Three Tests) 

Source DF SS MS F P(F) 

Between-subjects 
Methods 1 11441.88 11441. 88 36.60 <.001** 
TF 1 27.75 27.75 .09 .766 
Methods X TF 1 322.75 322.75 1. 03 .311 
Error (Between) 177 55327.02 312.58 

Within-subjects 
Time 2 20604.77 10302.39 188.17 <.001** 
Methods X Time 2 6243.81 3121.91 57.02 <.001** 
TF X Time 2 24.45 12.22 .22 .800 
Methods X TF X Time 2 37.11 18.56 .34 .713 
Error (Within) 354 19382.04 54.75 



Table 4.12 

Experimental and Control Groups PJ Pairs' Average Percent 
Correct on the Three Tests (SD in Parentheses) 

Time Perceiving (P) Judging (J) 

Exp Ctrl Exp Ctl 

Pretest 31.125 32.849 34.669 32.355 
(6.607) (7.963) (7.788) (8.280) 

Posttest 54.833 39.293 55.182 37.798 
(14.406) (10.869) (16.108) (12.036) 

2-Week-Test 50.125 37.742 52.137 39.583 
(15.902) (10.289) (14.928) (12.058) 

Total 45.361 36.628 47.32 36.578 
Exp/Ctrl 

Total P/J% 40.994 41.949 

Table 4.13 

Summary of 2 X 2 X 3 ANOVA for Methods (Experimental vs. 
Control) I Learning Style Profile (PJ) I and Time (Three 
Tests) 

Source DF SS MS F P(F) 

Between-subjects 
Methods 1 12751. 99 12751. 99 40.72 <.001** 
PJ 1 123.69 123.69 .39 .531 
Methods X PJ 1 136.67 136.67 .44 .510 
Error (Between) 177 55426.68 313 .15 

Within-subjects 
Time 2 20773.17 10386.58 191. 52 <.001** 
Methods X Time 2 6353.28 3176.64 58.57 <.001** 
PJ X Time 2 161.45 80.73 1.49 .227 
Methods X PJ X Time 2 84.21 42.10 .78 .461 
Error (Within) 354 19198.64 54.23 
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Table 4.14 

Experimental and Control Groups SN Pairs' Average Percent 
Correct on the Three Tests (SD in Parentheses) 

Time Sensing Perception (S) Intuitive Perception (N) 

Exp Ctl Exp Ctrl 

Pretest 32.368 31. 056 32.943 33.929 
(7.308) (7.099) (7.402) (8.726) 

Posttest 52.693 36.192 56.944 40.519 
(15.061) (10.662) (14.988) (11. 870) 

2-Week- 49.136 36.337 52.604 40.816 
Test (15.124) (10.684) (15.664) (11.410) 

Total 44.732 34.528 47.497 38.421 
Exp/Ctrl 

Total S/N% 39.63 42.959 

Table 4.15 

Summary of 2 X 2 X 3 ANOVA for Methods (Experimental vs. 
Control) , SN (Learning Style Profile), and Time (Three 
Tests) 

Source DF SS MS F P(F) 

Between-subjects 
Methods 1 12545.51 12545.51 41.02 <.001** 
SN 1 1495.90 1495.90 4.89 .028* 
Methods X SN 1 42.95 42.95 .14 .708 
Error (Between) 177 54133.18 305.84 

Within-subjects 
Time 2 20847.65 10423.83 191. 76 <.001** 
Methods X Time 2 6453.80 3226.90 59.36 <.001** 
SN X Time 2 176.16 88.08 1.62 .199 
Methods X SN 2 28.00 14.00 .26 .773 

X Time 
Error (Within) 354 19242.91 54.36 

165 



166 

To examine the effect of METI learning style profile on 

the ST and MT retention of the subjects over time, a mixed 

design 2 X 2 X 3 analysis of variance with 2 between 

subjects factors (METI learning styles profile and Methods) 

and one within subjects factor (Time [the three tests]) was 

carried out using the SPSS MANOVA procedure. Means and 

ANOVAS of the 4 pairs of opposed profiles are presented in 

Tables 4.8 - 4.15. 

In all METI learning style profiles analyses, F-ratios 

for Methods, Time (the three tests), and the interaction of 

Methods by Time were significant at the p< .001 level. This 

indicates that the change over time depended on the group 

(experimental vs. control) in which the subject was placed: 

Methods (F = 36.95, p<. 001 (EI)i F = 41.02, p < .001 (SN)i 

F = 36.60, p<. 001 (TF)i F = 40.72, p< .001 (PJ)), Time (F = 
188.45, p< .001 (EI)i F = 191.76, p< .001 (SN)i F = 188.17, 

p< .001 (TF)i F = 191.52, p< .001 (PJ)), and Interaction 

between Methods and Time (F = 53.18, p< .001 (EI)i (F = 
59.36, P< .001 (SN)i F = 57.02, p< .001 (TF)iF = 58.57, p< 

.001 (PJ)), (see Tables 4.8, 4.10, 4.12 and 4.14). 

Since there was no interaction between any of the 

learning style pairs and time (the three tests), none of the 

learning style profiles had a significant impact on 
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performance on the pretest, the posttest or the 2-week-test. 

Thus, none of them had an impact on ST and MT retention. 

None of the METI learning styles (EIj TF; PJ) showed a 

significant interaction which involved one of the learning 

style pairs and Method (e.g., a two way interaction between 

EI and Method), or a significant Main Effect, with the 

single exception of SN which had a significant Main Effect 

(F = 4.89, P = .028). The fact that there was a Main Effect 

and no significant interaction involving SN for the SN group 

means that the Sensing group and the Intuitive group 

performed the same way consistently on all three measures. 

The subjects in the Intuitive group had a mean score of 

42.959, which was significantly higher than the mean score 

the Sensing group, 39.63. Thus, the Intuitive group was 

significantly higher than the S group in terms of their 

overall scores (on the pretest, posttest and the 2-week

test). Since there was no significant Time (the three 

tests) interaction which involved SN, the average 

performance for both Sensing and Introversion appears to be 

consistent. 

Graph 4.3 illustrates the consistent higher performance 

of the Intuitive group over the Sensing group. Having an 

Intuitive personality profile predisposes one to perform 
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better on all 3 tests than one with a Sensing personality 

profile. 

4.1.4 Years of High School French and ST and MT 
Retention 

The research question for this section is: Does the 
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number of years of high school French have any effect, not 

attributable to translation, on receptive ST and MT 

retention of vocabulary for beginning university French 

students? Results indicate that the number of years of high 

school French which ,the subjects had did not impact on ST 

and MT retention of vocabulary as there was no interaction 

between Years of High School French and Time (the three 

tests) . 

To examine the effect on the ST and MT retention of 

vocabulary of the students over time, a mixed design 2 X 3 X 

3 analysis of variance with 3 between subjects factors 

(years of high school French and Methods) and one within 

subjects factor (Time [the three tests]) was carried out 

using the·SPSS MANOVA procedure (see Table 4.17). 

Methods (F = 36.12, p< .001) and Time (F = 145.35, p< 

.001), and the interaction between Methods and Time were 

significant (F = 49.84, p< .001) in this analysis, 

indicating that the change over time depended on the group 

(experimental vs. control) in which the subject was placed. 



Table 4.16 

Experimental and Control Number of Years of High School 
French Groups' Average Percent Correct on the Three Tests 
(SD in Parentheses) 

Time none 1 year > 1 year 

Exp Ctrl Exp Ctrl Exp Ctrl 

Pre- 29.167 31. 439 35.737 33.594 33.801 33.170 
test (8.151) (8.372) (8.195) (7.423) (5.897) (8.078) 

Post- 50.926 35.290 65.385 40.885 54.464 40.196 
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test (15.690) (10.949) (13.702) (10.323) (14.079) (11.706) 

2- 47.685 37.247 62.019 38.281 49.915 39.747 
Week- (15.859) (10.042) (12.819) (8.974) (14.792) (12.317) 
Test 

Total 38.626 45.985 41.882 

Table 4.17 

Summary of 2 X 3 X 3 ANOVA for Methods (Experimental vs. 
Control), 'Years of High School French (0, 1, >1), and Time 
(Three Tests) 

Source 

Between-subjects 
Methods 
YEARHSFR 
Methods X YEARHSFR 
Error (Between) 

Within-subjects 
Time 
Methods X time 
YEARHSFR X Time 
Methods X YEARHSFR 

X Time 
Error (Within) 

DF SS 

1 10616.40 
2 2678.55 
2 981. 22 
175 51431. 91 

2 15493.13 
2 5311. 98 
4 306.64 
4 360.48 

350 18653.01 

MS F P(F) 

10616.40 36.12 <.001** 
1339.27 4.56 .012* 

490.61 1.67 .191 
293.90 

7746.56 145.35 <.001** 
2655.99 49.84 <.001** 

76.66 1.44 .221 
90.12 1.69 .152 

53.29 
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Years of high school French (YEARHSFR) was coded into 

three categories: "none", "1 year", and "> 1 year". There 

was a significant Main Effect for years of high school 

French (F = 4.56, P = .012). This means that of all the 

groups (none, 1 year, > 1 year), on the average, at least 

one group of students scored significantly different than 

the others. 

Table 4.18 

Follow-up Contrasts: Years of High School French 

Pooled Variance Estimate 
T Value T Prob. 

1: 0 - 1 year -2.512 .012* 
2 : 0 - > 1 year -1. 726 .085 
3 : 1 - > 1 year 1.479 .140 

*oca = oc/ number of contrasts = .05/3 =.0166 significant at <.0055 

Posthoc Tests 

A contrast analysis was used to find out which group of 

means were significantly different. To protect against 

inflation of alpha due to repeated tests, the Bonferroni 

procedure was used to adjust by dividing the overall alpha 

level, .05, by the number of tests, three. The new alpha 

level, .0166, was used to determine significance of the 

follow-up tests (see Table 4.18) . 
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There is a significant difference between subjects who 

had no French and those with one year of high school French 

(t = -2.512, p = .012). Those with no French had an overall 

mean of 38.625, while those with one year had a 

significantly higher mean of 45.9835 (see Table 4.16) . 

There are no significant differences between those with no 

high school French experience and those with more than one 

year experience (t = -1.726, p = .085). 

Since there was no interaction between Time (the three 

tests) and number of years of high school French, the 

students' experience did not impact on ST and MT retention. 

There was a significant Main Effect for years of high school 

French; subjects who either never studied French, studied 1 

year, or more than 1 year underwent the same changes so that 

the growth resulting from the treatment was consistent. 

Subjects who studied one year performed significantly better 

on all tests than those who had never studied French 

previously, and those who studied more than one year. The 

consistency in performance (Main Effect) of the three years 

of high school French groups is best illustrated in Graph 

4.4. 
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4.1.5 Grade Received in French Class and Learning and 
MT Retention 

This section addresses the research question: Is there 

any relationship between the grade earned in the French 

class and the receptive ST and MT retention of vocabulary 

for beginning university French students? 

Results showed that Grade and method had a significant 

effect on the ST and MT retention of vocabulary. 

Experimental students who received a grade of A in their 

French class performed better on both posttests. 

To examine the relationship between the grade received 

in the French class and ST and MT retention of the students 

over time, a mixed design 2 X 3 X 3 analysis of variance 

with 2 between subjects factors (Grade and Methods) and one 

within subjects factor (Time) was carried out using the SPSS 

MANOVA procedure (see Table 4.20) . 

Methods (F = 29.97, p< .001), Time (F = 139.31, p< 

.001), and the interaction between Methods and Time were 

significant (F = 42.06, p< .001) in this analysis, 

indicating that the change over time depended on the group 

(experimental vs. control) in which the subject was placed. 

Grade is significant (F = 10.61, p< .001). The 

interaction between Grade and Time (the three tests) is 

significant (F = 4.65, p = .001), as well as the interaction 
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Table 4.19 

Experimental and Control Grade Groups' Average Percent 
Correct on the Three Tests (SD in Parentheses) 

Grade A B C and under 

Exp Ctrl Exp Ctrl Exp Ctrl 

Pretest .33.290 34.575 34.330 29.167 28.333 31.134 
(6.16) (8.5) (5.79) (6.23) (10.73) (7.68) 

Post test 59.722 41. 346 49.909 34.583 49.444 35.764 
(13.64) (12.16) (17.024) (11.97) (12.26) (6.03) 

2-Week- 56.641 41.386 45.199 35.104 42.778 36.458 
Test (14.73) (11.7) (15.237) (12.15) (10.53) (6.32) 

Table 4.20 

Summary of 2 X 3 X 3 ANOVA for Methods (Experimental vs. 
Control) I Grade in French Course (A, B, C and Below) I and 
Time (Three Tests) 

Source DF SS MS F P(F) 

Between-subjects 
Methods 1 8367.80 8367.80 29.97 <.001** 
Grade 2 5925.94 2962.97 10.61 <.001** 
Methods X Grade 2 481.74 240.87 .86 .424 
Error (Between) 170 47464.28 279.20 

Within-subjects 
Time 2 14360.36 7180.18 139.31 <.001** 
Methods X Time 2 4336.08 2168.04 42.06 <.001** 
Grade X Time 4 957.73 239.43 4.65 .001* 
Methods X Grade 4 636.10 159.03 3.09 .016* 

X Time 
Error (Within) 340 17524.56 51.54 
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between Methods and Grade and Time (F = 3.09, p< .05). This 

indicates "that the differences in scores between the grade 

categories is dependent on Methods and Time (performance on 

the three tests). The fact that there is an interaction 

between Grade and Time means that the average of the 

performance on the three measures over time for all three 

grade groups was not consistent. 

Posthoc Tests 

A contrast analysis was used to find out which pairs of 

means are significantly different. The overall alpha level 

was set at .05. To protect against inflation of alpha due 

to repeated tests, the Bonferroni procedure was used to 

adjust by dividing the overall alpha level, .05, by the 

number of tests, 27. The new alpha level, .0018, was used 

to determine significance of the follow-up tests. 

The first portion of Table 4.21 shows Time (the three 

tests) contrasts within Methods by Grade. It contrasts 

experimental and control members of the three groups of 

grades across the three points in time. Generally, 

experimental students changed significantly from the pretest 

to the post test regardless of their final French grade, 

whereas only the control group which received an A had a 

significant change in performance. None of the grade groups 



Table 4.21 

Follow-up Contrasts: Time (Three Tests) by Methods 
(Experimental and Control) by Grade (A, B, C and Below) 

Pooled Variance Estimate 
T Value T Prob. 

Time Contrasts within Methods by Grade 

Experimental Group 
1. EA1 - EA2 -18.037 <.001** 
2. EA1 - EA3 -15.935 <.001** 
3. EA2 - EA3 2.102 .036 
4. EB1 - EB2 -7.359 <.001** 
5. EB1 - EB3 -5.134 <.001** 
6. EB2 - EB3 2.225 .027 
7. EC1 - EC2 -8.053 <.001** 
8. EC1 - EC3 -5.510 <.001** 
9. EC2 - EC3 2.543 .011 

Control group 
10. CAl - CA2 -4.809 <.001** 
11. CAl - CA3 -4.838 <.001** 
12. CA2 - CA3 -.028 .977 
13. CB1 - CB2 -2.386 .018 
14. CB1 - CB3 -2.615 .009 
15. CB2 - CB3 -.229 .819 
16. CC1 - CC2 -1. 935 .054 
17. CC1 - CC3 -2.225 .027 
18. CC2 - CC3 -.290 .772 

Contrasts between Experimental and Control Groups 

19. EA1 - CAl -.569 .570 
20. EB1 - CB1 1.496 .135 
21. EC1 - CC1 -.710 .478 
22. EA2 - CA2 8.133 <.001** 
23. EB2 - CB2 4.441 <.001** 
24. EC2 - CC2 3.466 .001** 
25. EA3 - CA3 6.751 <.001** 
26. EB3 - C;:B3 2.925 .004 
27. EC3 - CC3 1.601 .110 

*~B = ~/ number of contrasts = .05/27 =.0018 significant at <.0055 

EA = Experimental A grade 1 = Pretest 
EB = Experimental B grade 2 = Posttest 
EC = Experimental C and under grade 3 = 2week test 
CA = Control A grade 
CB = Control B grade 
CC = Control C grade 
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showed a significant change between the posttest and the 2-

week-test. 

The second portion of Table 4.21 presents Time (the 

three tests) contrasts within Methods by Grade. Means 

between groups' pretests did not show any significant 

differences, demonstrating that on average, both 

experimental and control groups were not significantly 

different at the pretest level (EA1 - CAl, t = -.569, p = 
.570; EB1 - CB1, t = 1.496, p = .135; EC1 - CC1, t = -.710, 

P = .478). There are significant differences between 

experimental and control groups at the posttest regardless 

of their final French grade group (EA2 - CA2, t = 8.133, P< 

.001); EB2 - CB2, t = 4.441, p< .001; EC2 - CC2, t = 3.466, 

p = .001). At the 2-week-test, there are significant 

differences between experimental and control A groups only 

(EA3 - CA3, t = 6.751, p< .001); there are no significant 

differences between experimental and control Band C groups 

(EB3 - CB3, t = 2.925, p = .004; EC3 - CC3, t = 1.601, p = 
.110) . 

Table 4.22 features a summary of results of a Tukey-HSD 

test (with significance level at .05) shows where 

significant differences lie between the experimental and 

control groups, for each of the three measures. 



Table 4.22 

Summary of Results of Tukey-HSD Test of Within Group 
Contrasts between Methods (Experimental vs. Control) and 
Grades (A, B, or C & Below) with (with Significance Level 
.050) 

Contrasts Between Experimental Group Grades at the Pretest 
EAl - EBl 
EAl - ECl 
EBl - ECl 

Contrasts Between Experimental Group Grades at the Posttest: 
EA2 - EB2* 
EA2 - EC2* 
EB2 - EC2 

Contrasts Between Experimental Group Grades at the 2-week-test 
EA3 - EB3* 
EA3 - EC3* 
EB3 - EC3* 

Contrasts Between Control Group Grades at the Pretest: 
CAl - CBl 
CAl - CCl 
CBl - CCl 

Contrasts Between Control Group Grades at the Posttest: 
CA2 - CB2* 
CA2 - CC2 
CB2 - CC2 

Contrasts Between Control Group Grades at the 2-week-test: 
CA3 - CB3 
CA3 - CC3 
CB3 - CC3 
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On the pretest, there were no differences between 

students ~ith a grade of A, B, or C and below for both 

experimental and control groups. On the posttest, students 

with a grade of A scored significantly higher than those 

with a grade of B for both experimental and control groups. 

Students with a grade of A scored significantly higher than 

those with a grade of C only for the experimental group. 

There were no differences between those with a grade of B 

and C for both the experimental and control group. 

On the 2-week-test, there were significant differences 

for all experimental grade groups only: students with a 

grade of A scored significantly higher than those with a 

grade of Band C, and those with a grade of B scored 

significantly higher than those with a grade of C. There 

were no significant differences between any of the control 

grade groups. 

Graph 4.5 further illustrates these significant 

effects. There are differences in the overall ST and MT 

retention across time depending upon whether one has a grade 

of A, B, or C and below, and depending on whether one was in 

the experimental or control group as there was a three way 

interaction between Method (experimental vs. control), 

Grade, and Time (the three tests) . 
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In general, subjects scored higher on the posttest than 

on the pretest. Except for students with a grade of C or 

below in the control group, subjects scored higher in the 

posttest than on the 2-week-test. All three experimental 

grade groups scored significantly higher than the control at 

the posttest. Experimental students with a grade of A 

scored significantly higher than those in the control group 

at the posttest and the 2-week-test (see means in Table 

4.19) . 

4.2 Descriptive Data 

This section presents computer generated descriptive 

data on the experiment. This includes information on the 

distribution of demographic variables across experimental 

and control groups, and quantitative observations of 

subjects' interaction with the lesson LFA and the tests. 

4.2.1 Distribution of Demographic Variables across 
Groups 

Information on variables which might have been expected 

to confound outcome measures was gathered to determine 

whether the experimental and control groups were equivalent 

in initial status. Statistical tests were run to determine 

whether or not groups differed significantly in terms of 

these variables. 
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There were two groups, experimental and control, with 

subjects randomly assigned to either group. The 

experimental group was comprised of 89 subjects, and the 

control of 92. This translates to 49.2% of the subjects 

being in the experimental group and 50.8% in the control 

group (see Table 4.23). 

Table 4.23 

Distribution of Subjects in Experimental and Control Groups 

I~~ I Frequency (numbers) % Distribution 

E~ 89 49.2% 

Ctrl 92 50.8% 

Total 181 100% 

4.2.1.1 Categorical Variables 

Categorical variables can be defined as those variables 

whose values are simply labels, without any meaningful 

order. Chi square (x2 )tests of independence were calculated 

to determine whether the breakdowns for potential 

confounding categorical variables were the same across the 

experimental and control groups. These included: gender, 
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METI learning style profile, enrollment status, major, 

minor, language spoken at home, parents' education, parents' 

occupation, travel, reason for visiting a francophone 

country, understanding of French, French speaking ability, 

formal instruction in other language, Romance language 

comprehension, Romance language speaking ability, reason for 

taking French, looking up words in the lesson and computer 

experience (see Table 4.24). 

Results of the chi-square tests in Table 4.24 show that 

there were no significant differences in the distribution of 

any variables with the exception of enrollment status. As 

Table 4.25 shows, enrollment status was coded into the 

following categories: freshman, sophomore, junior, senior, 

other. The distribution of these categories was 

significantly different across the experimental and control 

groups (X2 = 10.8229, p = 0.029). For example, there were 

ten more freshmen in the experimental group, eleven more 

sophomore in the control group, approximately the same 

number of juniors in both groups, and seven more seniors in 

the control group. Given that 18 chi-square tests were run, 

with a p< .05, the probability that at least one of these 

was significant at the .05 level was very high. 
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.Table 4.24 

Chi-Square Tests for Categorical Variables Across Groups 
(Experimental vs. Control) 

Name of Variab1e 
Ix2 p(X2

) 

Gender 
0.00005 0.9945 

MBTI learning style profile 
19.113007 0.20866 

Enrollment status 
10.8229 0.02863* 

Major 
4.00222 0.26122 

Minor 
1. 33482 0.51303 

Language spoken at home 
1.90465 0.59243 

Parents' education 
3.57591 0.61193 

Parents' occupation 
1.70786 0.63519 

Travel 
18.76862 0.28084 

Reason for visit 
1. 62552 0.95073 

Understanding of French 
2.74903 0.60066 

French speaking ability 
0.91442 0.92248 

Formal instruction in other Lang 
3.12355 0.53737 

Romance language comprehension 
3.1797 0.52822 

Romance language speaking ability 
2.30387 0.68007 

Reason for taking French 
5.96751 0.20159 

Looked up words in lesson 
0.43166 0.51118 

Computer experience 
2.09052 0.14822 

*Significant at the p<.05 level 



Table 4.25 

Distribution of Enrollment Status across Experimental and 
Control Groups 

I E=ollm~t 
I 

Experimental Control Total 

Freshman 40 30 70 38.7% 

Sophomore 27 38 65 35.9% 

Junior 17 15 32 17.7% 

Senior 2 9 11 6.1% 

Other 3 0 3 1.7% 

Total 89 92 181 100% 

4.2.1.2 T-Tests for Continuous Variables 

Independent sample t-tests were run to determine 
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whether the differences between the means of the continuous 

variables differed significantly between the experimental 

and the control groups. Continuous variables are defined as 

numeric variables that can theoretically have any value 

within a range. 

These continuous variables, shown in Table 4.26 

include: age, grade point average (GPA) , years of high 

school French and grade in French. 

None of the means of the continuous variables presented 

in Table 4.26 was significant at the .05 level, indicating 

that there were no statistically significant differences in 

the distribution of these variables. 



Table 4.26 

T-tests for Continuous Variables Across Groups 
(Experimental and Control), (SD in Parentheses) 

lName of Variable 
Exp Ctrl t 

Age 
19.573 19.8261 
(3.104) (2.815) -0.6 

GPA 
2.7694 2.7425 
(1.196) (1.111) 0.16 

Years HS French 
1. 3764 1. 3315 
(1.032) (1. 090) 0.28 

Grade in French 3.2907 3.3667 -.55 
(1.004) ( .827) 

*Significant at the p<.05 level 

4.2.2 Quantitative Measures 
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Ipr (t) 

0.556 

0.876 

0.776 
.584 

This section presents computer data on the subjects' 

interaction with the lesson LFA and with the three tests 

(pretest, posttest and 2-week-test) . 

4.2.2.1 Subjects' interactions with the Lesson LFA 

Three sets of data were collected from the lesson 

LFA: (1) total time spent on the lesson; (2) time spent 

looking at the definitional sentences (the program 

measured the total number of seconds the subjects pressed 

the definitional sentence button); (3) total number of 

mouse clicks on the speaker icon (the program recorded 

each time the subject clicked on the icon). Independent 
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samples t-tests were run to determine whether there were 

significant differences between the means of the 

experimental and the control groups. 

4.2.2.1.1 Total Time Spent on the Lesson 

This'section will present the results of a t-test on 

the amount of time each group spent on the lesson. It 

will also provide an analysis of variance on the effect of 

time spent on the lesson on the three measures (pretest, 

posttest, 2-week-test). 

4.2.2.1.1.1 Comparison across Groups 

The software was programmed to measure the total 

amount of time the subjects spent on the lesson LFA, from 

the time they logged onto the lesson LFA until they 

clicked the exit button of the last screen. This variable 

was included to find out if there was a significant 

difference in the amount of time spent on the lesson 

between the experimental and control groups. Results from 

the t-test showed that there were significant differences 

between means of the experimental and control groups' 

total time spent on the lesson LFA (t = 8.59, P = .023). 

The experimental group spent significantly more time than 

the control group, averaging 1125.1348 seconds on the 



lesson, compared to control group's average of 969.9674 

seconds (see Table 4.27) . 

Table 4.27 

T-Tests for Total Time Spent on Lesson 

I Total Time LFA I Mean SD t pr (t) 

Experimental 1125.1348 (459.698) 2.29 .023* 

Control 969.9674 (451.410) 

Significant at the p<.05* level 
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Graph 4.6 and Graph 4.7 further illustrate the 

difference in total time spent on the lesson. The 

experimental group has a standard deviation of 459.698 

while the control group has a standard deviation of 

451.410. Though they show similar spread, in the 

experimental group there were more subjects who spent over 

1800 seconds (30 minutes) on the lesson. Subjects spent 

significantly more time in that environment which made the 

meaning of the vocabulary the clearest: the translation 

environment. 



4.2.2.1.1.2 Time Spent on Lesson LFA, ST and MT 
Retention 

This section addresses the research question: Is 
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there a relationship between the amount of time spent on 

the lesson LFA and ST and MT retention of vocabulary for 

beginning university French students? The answer to this 

question is that there is a significant positive 

correlation between time spent on the lesson and outcome 

on the posttest and 2-week-test. The longer the subject 

stayed at the computer, the higher the performance on 

these two measures for both the experimental and control 

groups. 

To examine the relationship between time spent on the 

lesson with ST and MT retention of the students over time, 

a mixed design 2 X 3 X 3 analysis of variance with 2 

between-subjects factors, Lesson Time (henceforth referred 

to as Asttime), and Methods, and one within-subjects 

factor, Time (the three tests), was carried out using the 

SPSS MANOVA procedure (see Table 4.29). 

As the time spent on lesson is a continuous variable, 

and an ANOVA requires categorical variables, the total 

time spent on the lesson (Asttime) was coded into 3 

categories. The mean (1046.265) and standard deviation 

(460.849) of the time spent on the lesson for both groups 
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(experimental and control combined) was calculated. Three 

coded categories were created from these calculations: (1) 

< 585 sec; (2) 586-1505 sec; and (3) > 1506 sec. Code 1 

and 3 each represent 16 % of the sample, and Code 2 

represents 68% of the sample. 

Table 4.29 shows that Methods (F =7.28, P = .008) and 

Time (F = 84.51, p<. 001), and the interaction between 

Methods and Time (F = 13.41, p< .001) were significant, as 

had previously been the case (see sections 4.1.1 - 4.1.5), 

indicating that the change over time depended on the 

method (experimental vs. control) in which the subject was 

placed. Asttime was significant (F = 15.96, p< .001). 

The interaction between Asttime and Time was significant 

F = 7.05, p< .001). The performance of the three Asttime 

groups differed over the three tests. There was no 

interaction between Asttime and Methods; the difference 

between the three Asttime groups is not dependent on 

Methods. 

Posthoc Tests 

A contrast analysis was used to find out which pairs 

of means were significantly different. The overall alpha 

level was set at .05. To protect against inflation of 

alpha due to repeated tests, the Bonferroni procedure was 

used to adjust by dividing the overall alpha level, .05, 
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Table 4.28 

Experimental and Control Asttime (Time Spent on the 
Lesson) Groups' Average Percent Correct on the Three Tests 
(SD in Parentheses) 

Time Exp Ctrl 

< 585 586-1505 > 1506 < 585 586-1505 > 1506 
sec sec sec sec sec sec 

Pretest 28.125 32.946 32.639 24.840 33.274 38.426 
(10.417) (7.315) (6.619) (4.846) (7.771) (6.996) 

Posttest 39.062 54.048 63.611 30.769 37.946 53.935 
(11.073) (15.305) (9.672) (6.541) (10.069) (13.758) 

2-Week-Test 36.979 50.387 57.639 29.006 38.690 53.009 
(10.674) (15.360) (14.275) (8.310) (9.388) (13.824) 

Table 4.29 

Summary of 2 X 3 X 3 ANOVA for Methods (Experimental vs. 
Control), Time Spent on Lesson « 585 sec, 586-1505 sec, 
>1506 sec), and Time (Three Tests) 

Source 
of variation 

Between subjects 
Methods . 
Asttime 
Methods X Asttime 
Error (Between) 

Within subjects 
Time 
Methods X Time 
Asttime X Time 

Methods X Asttime 
X Time 

Error (Within) 

DF SS 

1 1928.16 
2 8456.15 
2 606.78 
175 46352.73 

2 8640.87 
2 1370.77 
4 1441.84 
4 191. 64 

350 17892.93 

MS 

1928.16 
4228.07 

303.39 
264.87 

4320.44 
685.39 
360.46 

47.91 

51.12 

F 

7.28 
15.96 
1.15 

84.51 
13.41 

7.05 
.94 

P(F) 

.008* 
<.001** 

.320 

<.001** 
<.001** 
<.001** 

.442 
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by the number of tests, 18. The new alpha level, .0028, 

was used to determine significance of the follow-up tests. 

The first portion of the contrasts presents Time 

contrasts within Asttime (see Table 4.30). Means are 

presented in Table 4.28. There are significant differences 

between the pretests and posttest for all three groups of 

time spent on the lesson (pre1 - pos1: t = -3.439, P<.OOl; 

pre2 - pos2: t = -15.080, p< .001; pre3 -pos3: t = 

-11.260, p< .001). The means for posttests are higher 

than the means for pretests. There are no significant 

differences between the posttests and 2-week-tests for all 

three groups of time spent on the lesson (pos1 - 2wk1: t = 

.784, p = .433; pos2 - 2wk2: t = 1.707, p =.089; pos3 -

2wk3: t = 1.671, p =.096). For the groups who spent 586 

to 1505 seconds, and over 1506 seconds (pre2 - 2wk2: t = 

-13.373, p = <.001; pre3 - 2wk3: t = -9.589, p = <.001), 

there are significant differences between the pretest and 

2-week-test, though not for those who spent less than 585 

seconds (t = -2.655, p = .008)). The means for these two 

groups' 2-week-tests are higher than the pretests means. 

The second part of the contrasts presents Asttime 

contrasts within Time (the three tests), (see Table 4.30). 

No contrasts for Asttime were significant for the pretest 



Table 4.30 

Follow-up Contrasts: Asttime (Time Spent on the Lesson) 
by Time (Three Tests) 

Pooled Variance Estimate 
T Value T Prob. 

Time contrasts within Asttime 

1: pre1 - pos1 -3.439 .001** 
2 : pos1 - 2wk1 .784 .433 
3 : pre1 - 2wk1 -2.655 .008 

4: pre2 - pos2 -15.080 <.001** 
5: pos2 - 2wk2 1. 707 .089 
6: pre2 - 2wk2 -13.373 <.001** 

7 : pre3 - pos3 -11.260 <.001** 
8 : pos3 - 2wk3 1.671 .096 
9 : pre3 - 2wk3 -9.589 <.001** 

Asttime contrasts within Time 

10: pre1 - pre2 -2.333 .020 
11: pre1 - pre3 -2.581 .010 
12: pre2 - pre3 -.991 .322 

13: pos1 - pos2 -3.900 <.001** 
14: pos1 - pos3 -6.803 <.001** 
15: pos2 - pos3 -5.228 <.001** 

16: 2wkl - 2wk2 -4.064 <.001** 
17: 2wkl - 2wk3 -6.368 <.001** 
18: 2wk2 - 2wk3 -4.413 <.001** 

*~B = ~/ number of contrasts = .05/18 =.0028 significant at <.0055 
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(pre1 - pre2, t = -2.333, p = .020i pre1 - pre3, t = 

-2.581, p = .010i pre 2 - pre 3, t = -.991, p = .322). 

There were significant differences between posttests (pos1 

- pos2, t,= -3.900, p< .001i pos1 - pos3, t = -6.803, p< 

.001i pos2 - pos3, t = -5.228, p< .001) and between 2-

week-tests (2wk1 - 2wk2, T= -4.064, p< .001i 2wk1 - 2wk3, 

T= -6.368, p <.001, 2wk2 - 2wk3, t = -4.413, p< .001) for 

all three Asttime groups. This means that - with the 

exception of all pretests, there were significant 

differences in performance for those who spent between 

<585 seconds, 586 to 1505 seconds, and> 1506 seconds, 

whether the subject was in the experimental or control 

group. 

Graph 4.8 further illustrates these significant 

effects. There are differences in performance on the 

three tests depending upon if one spent <585 seconds, 586 

to 1505 seconds, or > 1506 seconds. The three lines for 

the pretest, posttest and 2-week-test depict the positive 

correlation between time spent on the lesson and outcome 

on the posttest and 2-week-test, where the pretest serves 

as a baseline. The longer the subject stayed at the 

computer, the higher the performance on all three tests 

for both the experimental and the control groups. 
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4.2.2.1.2 Time Spent on the Definitional Sentences 

The lesson LFA was programmed to measure the total 

amount of time that each subject pressed the definitional 

button. As was discussed in Chapter 3, this button was 

programmed so that French definitional sentences of key 

words in the dialogue appeared on the screen only while 

the button was pressed. This variable was figured into 

the descriptive statistics so that both groups' total 

amount of ,time spent pressing this button could be 

compared. 

Results from the t-test showed that there were 

significant differences between means of the experimental 

and control group's total time spent on the definitional 

sentences (t = -3.68, p< .001) (see Table 4.31). The 

experimental group averaged 85.0337 seconds on the lesson, 

compared to control group's average of 219.1739 seconds. 

Thus, the control group spent significantly more time 

looking at the sentences than the experimental group 

(keeping in mind that the experimental group had access to 

the same buttons with the addition of the translation 

button) . 
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Table 4.31 

T-Tests for Total Time spent on Definitional Sentences in 
Lesson LFA 

~otal T~e Asterix 
Mean SD t pr (t) 

Experimental 85.0337 151.974 -3.68 <.001** 

Control 219.1739 310.089 

Significant at the p<.05 level 

Graphs 4.9 and 4.10 illustrate these differences. 

Though both groups look similar in the first quartile, the 

control group shows a greater standard deviation (310.09) 

than the experimental group (151.97). Thus, the control 

group, which did not have access to translation to clarify 

meaning, spent more time on the French definitional 

sentences than the experimental group. 

4.2.2.1.3 Total NUmber of Clicks on the Speaker Xcon 

The software was programmed to keep track of the 

number of times that each subject clicked on the speaker 

icon. As was discussed in Chapter 3, each time this 

button was clicked, the subject heard a French dialogue 

which corresponded to the French textual dialogue of that 

particular screen. This variable was included to provide 

a comparison of both groups' usage of this button. 
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Table 4.32 

T-Tests for Number of Clicks on Speaker Icon in Lesson LFA 

Total Time Asterix Mean sn t pr (t) 

Experimental 47.5169 -22.93 -2.74 .007* 

Control 56.1087 -19.097 

Significant at the p<.05 level 

Results from the t-test in Table 4.32 showed that 

there were significant differences between means of the 

experimental and control group's total number of clicks on 

the speaker icon (t = -2.74, p = .007). The experimental 

group averaged 47.5169 clicks in the lesson, compared to 

the control group's average of 56.1087 clicks. 

Graphs 4.11 and 4.12 illustrate the differences 

between the two groups. Though both groups have somewhat 

similar standard deviations (22.93 in the experimental 

group vs. 19.10 in the control group), the control group 

spent the most time. For example, over 25 subjects 

clicked 60 times in the control group, compared to the 10 

in the experimental group. The control group, which did 

not have access to translation to disambiguify meaning, 
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spent more time listening to the French dialogue than the 

translation group. 

4.2.2.1.4 Total Time Experimental Group Spent on 
Translation 

The software was also programmed to measure the total 

amount of time that each subject in the experimental group 

pressed the translation button. This button was 

programmed so that English dialogue-level translations of 

the French text appeared on the screen only while the 

button was pressed. 

According to a frequency distribution of total time 

spent on translations, 1 subject spent between 1-100 

seconds, 13 between 101 and 200 seconds, 28 between 201 

and 300 seconds, 24 between 301 and 400 seconds, 8 between 

401 and 500 seconds, 6 between 501 and 600 seconds, and 9 

between 601 and 1085 seconds. Thus, nearly 16 percent of 

the subjects spent below 201 seconds, 58 percent spent 

between 201 and 400 seconds, and 26 percent spent over 401 

seconds. The mean total time spent on translation was 353 

seconds, with a standard deviation of 200. The range was 

between 0 and 1085 seconds. 
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4.2.2.2 Total Time Spent on the Three Tests 

To examine the effect of experimental technique on 

the average time spent per item on the posttest and 2-

week-test, a mixed design, repeated measure 2 X 3 analysis 

of variance with 1 between subjects factor (Methods) and 

one within subjects factor (Average Time) was carried out 

using the SPSS MANOVA procedure. 

The ANOVA in Table 4.34 shows that the effect due to 

experimental treatments (Methods) is significant (F = 

65.87, p< .001). This means that subjects' group 

memberships had an impact on the average time they spent 

per item on the 3 tests. 

Average Time is'significant (F = 572.87, p=< .001). 

There are significant differences between subjects' 

average time per item spent on the pretest, posttest, and 

2-week-test. In addition, the interaction between Methods 

and Average Time is significant (F = 182.94, p< .001). 

Posthoc Tests 

This section employs a contrast analysis to find out 

which pairs of means are significantly different. To 

protect against inflation of alpha due to repeated tests, 

the Bonferroni procedure was used to adjust by dividing 

the overall alpha level, .05, by the number of tests, 
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Table 4.33 

Experimental and Control Groups' Average Time per Item on 
the Three Tests (SD in Parentheses) 

Time Experimental Group Control Group 

Pretest 20.54658 21.81114 
(6.62) (6.09) 

Posttest .82280 14.65059 
(3.43) (5.63) 

2-Week-Test 14.88691 15.01400 
(3.43 ) (5.17) 

Table 4.34 

Summary of 2 X 3 ANOVA for Methods (Experimental vs. 
Control) and AVTIME (Average Time Spent on Lesson) 

Source DF ss MS F P(F) 
of variation 

Between-subjects 
Methods 1 3492.81 3492.81 65.87 <.001** 
Error (Between) 179 9491. 06 53.02 

Within-subjects 
AVTIME 2 16377.40 8188.70 572.87 <.001** 
Methods X AVTIME 2 5230.03 2615.02 182.94 <.001** 
Error (Within) 358 5117.31 14.29 
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nine. The new alpha level, .0055, was used to determine 

significance of the follow-up tests. 

Table 4.35 

Follow-Up Contrasts: Average Time per Item by Methods 
(Experimental vs. Control) 

Pooled Variance 
Estimate 

T Value T Prob. 

Average Time (3 tests) contrasts within Methods (1-6) 

1: Experimental Pretest vs. Posttest 
2: Experimental Posttest VS. 2-Week-Test 
3: Experimental Pretest VS. 2-Week-Test 

4: Control Pretest VS. Posttest 
5: Control Posttest VS. 2-Week-Test 
6: Control Pretest VS. 2-Week-Test 

34.806 
-24.819 

9.987 

12.847 
-.652 

12.195 

Methods contrasts within time (3 tests) (7-9) 

7: Experimental VS. Control Pretest 
8: Experimental VS. Control Posttest 
9: Experimental VS. Control 2-Week-Test 

-1.631 
-17.832 

-.164 

<.001** 
<.001** 
<.001** 

<.001** 
.515 

<.001** 

.104 
<.001** 

.870 

*~B = ~/ number of contrasts = .05/9 =.0055 significant at <.0055 

The first portion of Table 4.35 presents contrasts 

Time (the three tests) contrasts within Methods. Means 

used for these contrasts are presented in Table 4.33. 

Contrast 1 shows that there is a significant difference in 

the average time spent per item between the experimental 

pretest and the experimental posttest mean scores (t = 
34.806, p< .001). The mean of the experimental pretest 

scores was 20.54658, while the mean of this group's 
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posttest scores was .82280, showing a 19 second decrease 

in average response time per item after the experimental 

treatment. 

Contrast 2 shows that there is a significant 

difference between the experimental posttest and the 

experimental 2-week-test mean scores (t = -24.819, p< 

.001). The mean of experimental posttest scores was 

.82280, while the mean of this group's 2-week-test score 

was 14.88691, showing a 14.06411 second increase after a 

two week period. 

Contrast 3 shows that there is a significant 

difference between the experimental pretest and the 

experimental 2-week-test mean scores (t = 9.987, p< .001). 

The average time per item for the 2-week-test showed a 

significant decrease of 5.6 seconds after a two week 

period. 

Contrast 4 shows that there is a significant 

difference between the control pretest and the control 

posttest mean scores (t = 12.847, p< .001). The mean time 

per item for the control pretest was 21.81114, while the 

mean of this group's posttest scores was 14.65059, showing 

a 7.16 seconds decrease in per item. 

Contrast 5 shows that there are no significant 

differences between the control posttest and 2-week-test 
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means (t = -.652, p = .515). The mean of the Control 

posttest was 14.65059 and the mean of the 2week test was 

15.01400, showing .36 second increase in response time. 

Contrast 6 shows that there is a significant 

difference between the control pretest and the control 2-

week-test mean scores (t = 12.195, p< .001). Control 

subjects showed a significant decrease in response time of 

6.79 seconds per item. 

The second part of Table 4.35 shows contrasts between 

means of groups (Experimental and control) at different 

times (Pretest, posttest, and 2-week-test) . 

Before comparing means of both groups' posttests and 

2-week-tests, it is helpful to see whether both groups' 

response time is equal before the treatment. Results from 

the contrasts show that there are no significant 

differences in overall response time between the 

experimental and control groups. 

Contrast 7 shows no significant difference between 

mean scores of pretests of the experimental and control 

groups (t = -1.631, p = .104). The experimental group's 

posttest has a 1.26 seconds increase over the control 

group's pretest (see Table 4.33). Both groups showed 

about the same response time per item at the pretest. 
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These similarities are clearly illustrated in Graphs 4.13 

and 4.14. 

contrast 8 is between the experimental and control 

groups' mean scores on the posttest (immediately following 

the treatment). The experimental group performed 

significantly better than the control group (t = -17.832, 

p< .001). The experimental group on average responded 

13.82 seconds more quickly than the control group. The 

group that has access to translation responded in less 

time than the group which did not have access to 

translation. This dramatic difference is clearly 

illustrated in Graphs 4.15 and 4.16. After the exposure 

to translation, the majority of experimental subjects 

answered each items between 0-2.5 seconds, averaging 

approximately one second. It should be noted that after 

the translation-free lesson, the control group needed more 

time on the posttest than on the pretest (14.7 vs. 21.8, 

respectively) . 

Contrast 9 is between the experimental and control 

groups' mean response time on the 2-week-test. There are 

no significant differences between groups (t = -.164, P = 

.870). After a two week period, the experimental group 

responded an average of 0.12 seconds faster than the 

control group (see Graph 4.17 and 4.18). 
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Graph 4.19 illustrates these significant effects. As 

can be seen, there are no significant differences between 

the experimental and control groups at the pretest; there 

are significant differences between both groups in 

response time at the posttest; and there are no 

significant differences between both after a two week 

period. 

4.3 Summary of findings 

The results from the experimental and descriptive 

data discussed in this chapter are summarized below: 

1) Findings on the effect of presenting French 

vocabulary in a contextual multi-media CALL reading 

environment that includes a translation on ST and MT 

retention: 

• Having access to English translations significantly 

increases the ST and MT retention of French 

vocabulary presented in a contextual CALL reading 

environment; the experimental group learned and 

retained significantly more than the control group. 

• Both experimental and control groups learned a 

significant amount of vocabulary, and demonstrated 

significant MT retention. 
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• There was no significant difference between what the 

control group learned and what it retained. The 

control group did not forget a significant amount of 

vocabulary. 

• There was a significant difference between what the 

experimental group learned and what it retained. The 

experimental group forgot a significant amount. 
I 

however it still retained significantly more than the 

control group. 

2) Findings on the effect of gender on ST and MT 

retention: 

• Gender did not have an effect on learning or MT 

retention since there was no significant Gender by 

Method by Time (performance on the three tests) 

interaction. That is, the effect on ST and MT 

retention is similar for males and females. 

• Overall (averaging over the three pretest, posttest 

and 2-week-test) the experimental females performed 

significantly better than the control females. 

• There was no significant difference between males and 

females, and between experimental and control males. 

3) Findings on the effect of (METI) learning style 

profiles on ST and MT Retention: 
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• None of the MBTI learning style profiles had an 

effect on the ST and MT retention of the vocabulary 

since there was no significant interaction between 

the any of the learning style pairs and Time 

(performance on the three tests). Since there was no 

significant interaction between any of the learning 

style pairs and method, the method, whether 

experimental or control, did not differentially 

impact any of the learning style profiles. 

• While subjects may have a different initial status, 

the differences between the groups remain consistent. 

(e.g., Intuitive subjects consistently outperformed 

the sensing subjects since there was a Main Effect 

for this group.) 

• There were no significant differences in overall 

performance between MBTI pairs, except for the 

Intuitive - Sensing group; the intuitive subjects 

answered significantly more questions correctly on 

average than the sensing subjects, consistently 

outperformed the sensing group. 

4) Findings on the effect of number of years of high 

school French on ST and MT retention: 

• The students' experience did not impact on ST and MT 

retention since there was no interaction between Time 



(performance on the three tests) and the number of 

years of high school French. 
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• Subjects who either never studied French, took 1 

year, or more than 1 year, profited equally from the 

treatment since there was a significant Main Effect 

for years of high school French. 

• Subjects who studied one year performed significantly 

better on all tests than those who had never studied 

French previously or had studied it for more than one 

year. 

5) Findings on the relationship between the final grade 

earned in the French class and receptive ST and MT 

retention: 

• The final grade earned in the French class had an 

effect on ST and MT retention since there was an 

interaction between the grade the student received, 

the method (experimental vs. control) and the time 

the test was taken (pretest, posttest, 2-week-test). 

• Students with a grade of A, whether experimental or 

control, performed significantly better than those 

with a grade of B or C or below on the two posttests. 

• The experimental group learned significantly more 

than the control group for all grade categories (A, 

B, or C and below) . 
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Experimental A, B, Cs learned and retained a 

significant amount. Only the control As learned and 

retained a significant amount. 

6) Findings on the effect of time spent on the lesson 

LFA on ST and MT retention: 

• The experimental group spent significantly more time 

on the lesson than the control group. 

• There was a positive (and a monotonic) relationship 

between time spent on the lesson and ST and MT 

retention: the more time spent on the lesson, the 

greater the performance on the posttest and on the 2-

week-test. 

• There was an interaction between Time (performance on 

the three tests) and time spent on the lesson, but no 

interaction between Lesson Time and Method, 

suggesting that at least part of the effect of the 

method is due to the additional time which it 

requires the participants to spend on the lesson. 

7) Findings on the relationship between time spent 

viewing the French definitional sentences and number 

of clicks on the sound icon of the lesson LFA and ST 

and MT retention: 



• The control group spent significantly more time 

viewing the definitional sentences than the 

experimental group. 
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• The control group clicked on the sound icon 

significantly more times than the experimental group. 

e The control group spent significantly more time 

getting French input than the experimental group. 

8) Findings on the effect of translation on the amount 

of time spent responding per test item: 

• Sixteen percent of the experimental subjects spent 

below 201 seconds on the translation option, 58 

percent spent between 201 and 400 seconds, and 26 

percent spent over 401 seconds. The mean total time 

spent on translation was 353 seconds, ranging between 

o and 1085 seconds. 

• The experimental group responded to items on the 

posttest significantly faster than the control group. 

The experimental group and control group's average 

response time per item on posttest was, respectively, 

.82280 and over 14 seconds. 

• The control group increased its response time on the 

posttest compared to the pretest (21.8 vs. 14.7, 

respectively) . 
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• There are no significant differences between the 

experimental and the control groups' mean response 

time on the 2-week-test; the control group maintained 

its response rate (over 14 seconds) . 

Chapter 5 will present an analysis of the findings 

presented in this chapter, as well as implications for the 

design of computer assisted vocabulary learning, the 

foreign language curriculum, and foreign language 

pedagogy. Limitations of the present study will be 

discussed and recommendations for future research will be 

made. 



Introduction 

CHAPTER 5 

CONCLUSIONS AND IMPLICATIONS 

This chapter will first present the analyses of the 

findings presented in Chapter 4 and discuss their 

implications for L2 learning and the design of CALL 

vocabulary learning software. The final section of the 

chapter will review limitations of the study and offer 

recommendations for future research for computer assisted 

foreign vocabulary learning. 

The main objective of this experiment was to 

investigate the effect of translation on the receptive ST 

retention (as measured by an immediate posttest) and MT 

retention (as measured by a posttest two weeks after the 

lesson) of computer assisted vocabulary learning for 

beginning French students. 
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As discussed in Chapter 3 (section 3.4.1.2.2), the 

three vocabulary tests were administered by computer to both 

the experimental and control groups, where all tests were 

based on the same randomized 48 items constructed of a stem 

and four randomized mUltiple-choices. The stem consisted of 

a French sentence (which included the target word) taken 

directly from the lesson. The choices consisted of English 
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definitional sentences of the word highlighted in the stem. 

since the experimental lesson presented an English 

translation of each French vocabulary item to be tested, 

test choices only included synonyms or circumlocutions of 

these original translations, since keeping the original 

English translation for the test would have given the 

experimental group an edge over the control group. 

This study also investigated the relationship between 

time spent on the lesson and ST and MT retention, as well as 

the effect of different personal variables on the ST and MT 

retention of vocabulary. These include gender, METI 

learning style profile, number of years of high school 

French, and grade received in the French class. 

5.1 The Effects of Variables Examined on ST and MT 
Retention 

5.1.1 Translation 

The main goal of this research was to determine the 

effect of the Ll on ST and MT retention of French vocabulary 

presented in a contextual CALL reading environment. 

5.1.1.1 Findings 

• Having access to English translations significantly 

increased ST and MT retention of French vocabulary 

presented in a contextual CALL reading environment. 



229 

The experimental group learned and retained 

significantly more vocabulary than the control group. 

• Based on gain scores between pre- and posttests, both 

experimental and control groups demonstrated 

significant ST and MT retention. 

• The experimental group forgot significantly more 

vocabulary between the ST and the MT retention test 

than did the control group. However, the experimental 

group's performance on the MT test was still 

significantly higher than that of the control group. 

5.1.1.2 Implications of Results for L2 Learning and 
Teaching 

This section will discuss each of the findings 

presented above with regards to their implications for L2 

learning and teaching. 

Finding 1: The experimental group demonstrated 

significantly greater ST and MT vocabulary 

retention than the control group (t = 9.4, 

p<.OOl, performing 16.5 percentage points 

higher on the ST retention test; and t = 7, 

p<.OOl, performing an average of 12.2 
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percentage points higher on the MT retention 

test) . 

Though it is natural to assume that vocabulary learned 

in context leads to greater retention when considering L1 

acquisition or L2 acquisition in the target culture (both of 

which are learned in context of everyday living), one cannot 

assume that the L1 acquisition process is identical or even 

similar to L2 learning in a formal environment. In a formal 

environment such as CALL, the L2 learner might not be able 

to comprehend the context sufficiently to make correct 

guesses about the meaning of new vocabulary. As discussed 

in Chapter 2, Mondria and Wit-de-boer's (1991) research 

showed that the presence of a pregnant su~ject, verb, or 

function in a sentence results in a word guessed correctly 

more often than when the subject, verb, or function is non

pregnant, where the factor of function appears to have a 

crucial influence on the guessability of an unknown word. 

Though a pregnant context did result in improved guessing, 

it did not result in improved retention, not when after the 

guessing stage a learning [confirmation] stage occurs with 

the aid of the same context as for guessing. Their results 

also showed that the more often a word was correctly 

guessed, the more often it was forgotten. 
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Though Mondria and Wit-de-boer's (1991) experiment was 

conducted in a different context than in this experiment (in 

a classroom), with a different age group (adolescents), and 

at a different level of language proficiency (the 

intermediate level), some of their findings were confirmed 

by the present study. Like Mondria and Wit-de-boer's study, 

this study has shown that while certain factors (e.g., the 

presence of a pregnant subject, verb, or function in a 

sentence) may lead to guessing the meaning of a word, these 

factors will not necessarily confirm the accuracy of 

learners' guesses. Therefore such guesses may not lead to 

retention, as learners might make less of an effort to 

memorize the word. Subjects in the control group were not 

assured that their guesses were correct, and it is possible 

that, as a consequence, they expended less energy for 

learning than those in the experimental group. One 

implication for L2 learning is that if the goal is retention 

of the vocabulary, there must be confirmation of meaning. 

Translation is one means for providing this confirmation of 

meaning. 

Several theories, though mostly related to L1 research, 

may have implications for L2 vocabulary learning. For 

example, the tenets of schema theory (Bartlett, 1932; 

Rumelhart & Orthony, 1977; Rumelhart, 1980) might explain 
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how the experimental group, having access to translations of 

the L2 text, reconstructed their schemata, understood the 

words, and consequently performed significantly better than 

the control group on both posttests. Accessibility to their 

Ll and its existing semantic arrangement may well have 

provided the experimental subjects with an organizational 

framework that not only allowed them to learn more 

efficiently, but also greatly improved their chances of 

recall. An explanation might be that word forms were 

automatically recognized by these subjects because the Ll -

which can be thought of as the provider of access portals to 

schemata - triggered an already familiar network of 

knowledge which then interacted with other words, enabling 

learners to arrive at comprehending the overall meaning of 

the context. 

A context rich environment, such as the one in this 

experiment, provided the subjects in both the experimental 

and control groups with several stimuli. Too many stimuli 

can confuse learners, especially at beginning stages of 

learning. Having access to their Ll schemata in such an 

environment might have made it easier for the experimental 

subjects to chunk seemingly unrelated items together into a 

pattern, ~nd consequently improved their MT retention. 

Conversely, perhaps the reason the control subjects (not 
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having access to their L1) performed significantly less well 

on both post tests than subjects in the experimental group is 

that they were less capable of chunking items into a 

pattern. 

Another theory which suggests support for the cognitive 

advantages associated with the L1 is Craik & Lockhart's 

(1972) general principle of the levels of processing theory 

which claims that if learning [or retention] is to become 

part of t~e learner's understanding of the world, it must be 

meaningful. Applying the theory to L2 learning, and 

specifically to computer assisted vocabulary learning, the 

role of the L1 was to establish a cognitive base from which 

the learner could comprehend the context and consequently 

retain the information. Similarly, k~derson's (1990) 

development of Craik and Lockhart's theory, the 

"elaborateness of processing" model, proposes that retention 

is greater when associations or interconnections are 

greater. Given this model, the role of the L1 was to 

provide these associations or interconnections between both 

languages: 

The superior performance of learners who had access to 

the L1 points to the possibility, in beginning stages, of an 

interlinkage of the vocabulary of the two different 

languages. In other words, perhaps the experimental group 
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performed significantly better on both measures than the 

control group because the associations they made were 

facilitated by the intervention of the L1. This seems to 

validate Reigel's (1970) proposition that a bilingual's 

representation of language in the lexicon changes as a 

function of time, exposure to the language, and acquired L2 

proficiency. He stipulates that in beginning stages the L2 

vocabulary is acquired mostly on the basis of "equivalence 

connections" in which the L2 lexical items are related to 

their respective L1 translation equivalents. The findings 

of this study may, in part (as this study is limited to 

beginning university level students), validate Cohen and 

Aphek's (1981) findings on the conscious strategies L2 

learners use to try to memorize vocabulary; introspective 

reports of learners of Hebrew indicated that their 

associations for learning new words were helped by the 

simultaneous interaction of phonological and semantic links 

between L1 and L2 .. Similarly, findings may partially 

confirm Albert and Obler's (1978) claim that words in one 

language, and their translation equivalents in the other, 

are related much as a word and its synonym in the same 

language may be connected in an association network. 



Finding 2: 
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Both the experimental and the control groups 

learned and demonstrated significant MT 

retention of vocabulary, (t = -16.6, p< .001, 

with a 18.3 percentage points increase; and t 

= -5.6 , p< .001, with a 6.1 percentage 

points increase, respectively). 

Schouten-van-Parreren (1985) proposes that words are 

best learned through reading, in which the inference (i.e., 

guessing) of the meaning of words from the context is 

thought to have a clearly positive effect on retention. 

Present findings confirm part of Schouten-van-Parreren's 

hypothesi~ that inferencing the meaning of words from 

context has a positive effect on retention; the control 

group learned and retained a significant amount, even when 

the contextual environment did not provide verification of 

meaning. The implications of the fact that both groups 

profited from the context in this environment are that L2 

context promotes significant ST and MT retention. However, 

present findings do not show that words are best learned 

through reading in such a context; the control group 

performed significantly more poorly than the experimental 

group. On the contrary, subjects exposed to the L1 in a 

contextual L2 environment demonstrated significantly greater 

ST and MT retention. 
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The experimental group forgot significantly 

more vocabulary after a two week period (t = 

3.6, p<.OOl) than did the control group (t = 

-.2, P<.OOl); the experimental group 

decreased 3.9 mean percentage points between 

the ST and MT retention tests, while the 

control group maintained its mean percentage 

points. 

Though the control group learned and retained 

significantly less vocabulary than the experimental group, 

it's performance on the MT retention test was the same as on 

the ST retention test (maintaining its performance). The 

fact that the control group forgot significantly less 

vocabulary than the experimental group, given scores of ST 

and MT retention tests, can possibly be accounted for by the 

fact that the experimental group initially learned so much 

more (54 percent) than the control group (38 percent), and 

thus had more information to forget. The control 

environment appears to lead to the maintenance of 

vocabulary, which might indicate that there is a different 

type of learning at play in both environments, the effect of 

which needs to be investigated in a long term retention 

study (see section 5.2.1). 
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It needs, however, to be emphasized that the 

experimental group's MT retention was still significantly 

greater than the control group's, even after a significant 

decrease in performance on the MT retention test. It 

appears that the control group experienced significantly 

more difficulty in recall on the ST retention test. As 

stated before, this might be accounted for by the fact that 

control subjects were less certain of their guesses than the 

experimental subjects who received confirmation of meaning 

from the L1. This is evidenced by the fact that the control 

group spent significantly more time answering ST retention 

test questions than the experimental group: 14 seconds vs. 

less than one second, respectively. 

5.1.1.3 Implications of Results for the Design of CALL 
and the L2 Curriculum 

Findings presented above can only be generalized to a 

similar learning environment. The subjects in this study 

were beginning French students in their first or second 

semester of study. The environment in which the vocabulary 

was presented was a contextual reading environment, which 

provided background sounds, and native voices of the French 

text seen on the screen. Findings indicate that given these 

conditions, subjects performed significantly better in an 
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environment which provided translations at the dialogue

level than one which did not provide translations. The 

implications for the design of beginning computer assisted 

vocabulary learning .are that if the goal of the CALL is to 

help beginning French students increase their ST and MT 

retention of vocabulary, learners should have the option of 

accessing dialogue-level translations of the French 

materials. This is especially important as translation 

apparently helps to remove ambiguities of meaning, an 

inherent limitation of CALL when compared to the classroom 

environment in which the teacher can readily provide 

meaning, through verbal or nonverbal cues. 

As mentioned before, Le Fils D'Asterix was used as a 

template for the lesson because it is representative of 

current French multlmedia educational software, and also 

because it makes use of English translations of the French 

text. Other French beginning level CALL programs which use 

English translations at either the word or sentence level 

include HyperGlot's Learn to Speak French (1995), 

Transparent Language (1991), and Hagar the Polyglot (1995). 

For example, HyperGlot's Learn to Speak French (1995) 

utilizes English translations of the French text at both the 

word and sentence level. The latest version, 4.0, 

integrates QuickTime movies, video, graphics, text, 
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animation, color, sound, and voice recording, and includes a 

companion text and workbook filled with over four hundred 

pages of explanations and exercises. It is available for 

beginning levels and higher. Students can select any word 

or phrase from the chapter and can listen to its French 

pronunciation and its English translation. In addition, 

students can see an illustration of the words or 

expressions, record their voice for pronunciation 

comparisons, refer to notes for more information on select 

words, read the words to build written word recognition and 

reading skills by following what is being said in both 

French and English. 

Transparent Language (1991) also offers word- and 

phrase-level translations of French vocabulary. This 

software's primary goal is to enable English speakers to 

immediately read and understand foreign language literature. 

Each word is given a literal translation. When a word is 

part of an idiomatic phrase, the meaning of the phrase in 

which the selected word is embedded is given. 

Similarly, Hagar the Polyglot (1995), a Macintosh 

reading program based on the Dik Browne cartoon, contains 

English translations of words and phrases. It uses 

authentic contextual language to promote language learning 

in general, as well as reviewing grammar and syntax. 
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These software programs, among others on the market, 

all share the common feature of providing the user with a 

contextual French reading environment and English 

translations. Some translations are at the dialogue level 

only (e.g., Le Fils D'Asterix, 1993) while others are at 

both the word and sentence level (Transparent Language, 

1991; Hagar the Polyglot, 1995; Learn to Speak French, 

1995). The lesson created for this experiment tested the 

usage of translation at the dialogue level. The effects of 

English translations at the word level must be tested 

separately before claims can be made about their effect on 

learning. 

Findings have. shown that confirmation of meaning allows 

learners to learn more efficiently and more quickly. Thus, 

care should be taken to select software which is contextual 

and provi~es the user with confirmation of meaning of the 

French vocabulary when texts and ancillary materials are 

chosen for the curriculum of beginning levels of French. 

Translations can provide learners with confirmations of 

meaning as they are the means for learners to reconstruct 

their schemata, triggering an already existing network which 

will interact with other words, enabling them to arrive at 

comprehending the overall context. 



5.1.2 Time Spent on Lesson LFA and Tests 

5.1.~.1 Time Spent on the Entire Lesson LFA 

5.1.2.1.1 Findings 
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• The experimental group spent significantly more time on 

the lesson than the control group (t = 8.6, p = .023; 

1125 vs. 969 seconds, respectively). 

• There was a positive relationship between time spent on 

the lesson and ST and MT retention: the more time 

spent on the lesson, the greater the performance on the 

ST and MT retention tests. 

• There was an interaction between test performance on 

the three tests and time spent on the lesson, but no 

interaction between the time spent on the lesson and 

the method, suggesting that at least part of the effect 

of the experimental method is due to the additional 

time which it required the participants to spend on the 

lesson. 

• However, though the control group spent significantly 

more time on the speaker icon (French audio rendition 

of the text) and French definitional sentences than the 

experimental group, its performance was significantly 

lower on the ST and MT retention tests. 
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5.1.2.1.2 Implications for L2 Learning and the Design 
of CALL 

The experimental group spent significantly more time on 

the lesson than the control group; the average time spent on 

the experimental lesson was 1125 seconds, while the average 

time spent on the control lesson was 970 seconds. The 

amount of time spent on the lesson was up to the learner. 

Getting confirmation of their guesses might have encouraged 

the experimental subjects to spend more time, while the 

control subjects might have given up more easily because 

they did not get the confirmation they needed. Access to 

the L1 provides individuals the exact meaning. The 

implications for learning and CALL are that beginning French 

L2 reading software which make use of the L1 encourage 

learners to spend more time at the computer, which in turn 

appears to lead to greater retention. 

The latter seems to hold true as there was a 

significant correlation between time spent on the lesson and 

outcome on all three measures: the longer (experimental and 

control) subjects stayed at the computer, the higher their 

performance on the pretest, the ST and MT retention test. 

The fact that there was an interaction between the time the 

test was taken an the amount of time spent on the lesson, 

but no interaction between the amount of time spent on the 
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lesson and the method, suggests that at least part of the 

effect of the method is due to the additional time which it 

required the participants to spend on the lesson. Since 

time spent on the lesson had an impact on ST and MT 

retention 'of vocabulary, and specifically that length of 

time at the computer had a positive effect on the ST and MT 

retention of vocabulary, the time on task variable should be 

included into the design of computer assis'ted vocabulary 

learning software. As before, this implies that in order to 

ultimately increase retention of vocabulary for beginning L2 

learners, the CALL environment should be engaging and 

stimulating, and above all, provide verification of meaning 

so students are more apt to stay at the computer. 

Another explanation for the experimental group spending 

more time on the lesson than the control group is that the 

time requirements for its task were larger than the control 

group's. The experimental environment provided them with the 

same L2 context plus the addition of translations. 

Furthermore, the translations were at the dialogue level, 

not at the word level, requiring a larger time commitment in 

processing and comparing both Ll and L2 text, than with 

simple word level translations. 

It is interesting to note that for both groups, there 

is a consistent relationship between performance on the 



pretest and the amount of time spent on the lesson. 

Students who scored higher on the pretest appeared to be 

more willing to spend additional time on the lesson; 

conversely, students who scored lower on the pretest 

appeared to be less willing to invest their time in it. 

2~ 

Time invested in the lesson might be related to such factors 

as subjects' ability, aptitude, and/or motivation. If we 

can assume that time spent on the lesson is an indicator of 

motivation, the students who spend less time on the lesson 

might have been less motivated and, consequently performed 

more poorly. This supports the view of SLA research that 

motivation is a key factor to L2 learning (Ellis, 1994). 

Motivation is a social psychological factor frequently used 

to account for differential success in L2 learning as 

several studies have produced statistical evidence 

indicating that motivation is a predictor of language 

learning success. Gass and Selinker (1994) assert that this 

has an intuitive appeal as it is logical that motivated 

individuals will learn a foreign language faster and reach a 

higher proficiency. The findings on time spent on the 

lesson and performance on the three tests are further 

reaffirmed by the fact that there were no significant 

differences between the pretest and the 2-week-test of 

subjects who chose to spend less than 585 seconds on the 



lesson. Having spent the least amount of time on the 

lesson, and being apparently the least motivated group of 

students, unlike the other groups, they did not retain a 

significant amount of information. 
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Perhaps the experimental environment was less apt to 

differentiate between higher and lower motivated subjects 

given that all had access to the Ll which provided 

confirmation of their guesses, giving them less incentive to 

make an effort. On the other hand, the control environment 

was more apt to differentiate between subjects who were 

highly motivated and those who were not so. These subjects 

had to be highly motivated to spend additional time on the 

lesson, reaching a higher level of learning than those who 

were not as motivated. 

5.1.2.2 Time Spent Accessing French and English Input 

5.1.2.2.1 Findings 

• The qontrol group spent significantly more time viewing 

the French definitional sentences than the experimental 

group (t = -3.7, p <.001; 219 seconds vs. 85 seconds, 

respectively) . 

• The control group clicked on the sound icon 

significantly more times than the experimental group (t 

= -2.7, p = .007; 56 times vs. 47 times, respectively). 
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• The control group spent more time on total French input 

(i.e., French text, French definitional sentences, and 

French recordings) than the experimental group (970 

seconds vs. 773 seconds, respectively). 

• However the control group spent significantly less time 

on the entire lesson than the experimental group (t = 

8.6, p = .023; 970 seconds vs. 1125 seconds, 

respectively) . 

• The average total time the experimental subjects spent 

on the translation option was 353 seconds, ranging 

between 0 and 1085 seconds. Sixteen percent spent 

below 201 seconds, 58 percent spent between 201 and 400 

seconds, and 26 percent spent over 401 seconds. 

5.1.2.2.2 Implications for L2 Learning and the Design 
of CALL 

Although the control group spent significantly less 

time on the entire lesson than the experimental group, it 

spent significantly more time (219 seconds) viewing the 

definitional sentences than the experimental group (85 

seconds), perhaps because this group did not have access to 

the Ll to confirm or clarify meaning. Similarly, the 

control group clicked on the sound icon significantly more 

times (56 times) than the experimental group (47 times). 
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(Clicking on the speaker icon invoked the French dialogue 

recordings). In general, the control group spent 

significantly more time (970 seconds) on total French input 

(French definitional sentences and French voice recordings) 

than the experimental group (773 seconds). Subjects in this 

group can only guess the meaning of the context with the aid 

of the only input available to them, the French input. 

Conversely, the experimental group, having a choice between 

L2 input and Ll input, spend less time with the L2 input, 

spending more time getting English input (averaging 352 

seconds) than French input (averaging 773 seconds). 

It is interesting is that although the control group 

spent significantly more time than the experimental group 

getting French input, its performance was significantly 

lower than the experimental group's. Assuming that the 

input subjects received in the control environment was 

comprehensible, according to Krashen's notion of 

comprehensible input, it could be that though the control 

group's guesses were accurate as a result of a context which 

provides comprehensible input, since the correctness of 

their gue~ses was not confirmed, they did not make as much 

of an effort to retain their guesses as the experimental 

group which was provided with confirmation of meaning 

through the Ll. Krashen's Input Hypothesis maintains that 
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we acquire more language only when we are exposed to 

comprehensible input in the L2, and exclude the Ll from the 

acquisition environment. Of course, it is not known how 

comprehensible the input was to the control subjects. 

Comprehensible input is defined as language which contains 

structures that are at the "i + 1" level (i.e., a little bit 

beyond a learner's current level of competence). It is 

important that the input be comprehensible within either a 

context, knowledge of the world, or other extralinguistic 

cues directed at the learner. The requirements for optimal 

input are that it be not only comprehensible but interesting 

and relevant, that it not be grammatically sequenced, that 

it be provided in sufficient quantity to supply i + 1, and 

that it be delivered in a low anxiety environment (Krashen, 

1982, p. 127). The lesson LFA was designed with these 

criteria in mind. 

5.1.2.3 Time Spent on the Tests 

5.1.2.3.1 Findings 

• The experimental group responded to items on the ST 

retention test significantly faster than the control 

group (t = -17.8, p<.OOl). The experimental group and 

control groups' average response time per item on the 

ST retention test was, respectively, .8 and 14 seconds. 
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• The control group increased its response time on the ST 

retention test compared to the pretest (14.7 vs. 21.8, 

respectively) . 

• There are no significant differences between the 

experimental and the control groups' mean response time 

on the 2-week-testi the control group maintained its 

response rate (over 14 seconds). 

5.1.2.3.2 Implications for L2 Learning and the Design 
of CALL 

The experimental group responded to items on the ST 

retention test significantly faster than the control group. 

On average it responded 13.8 seconds more quickly than the 

control grouPi the experimental group's average response 

time per item on the ST retention test was .8 (less than one 

second), while the control group's was 14 seconds. This 

dramatic difference in response time seems to be due to 

having access to the L1. Having access to the L1 seems to 

have increased the subjects' response time rate because 

there was confirmation of meaning in the learning 

environment. On the other hand, it could be that the 

response rate of the control group was dramatically slower 

because they did not have this confirmation of meaning from 
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the L1i perhaps they were not able to chunk the information 

to the degree of the experimental group. 

It should be noted that after the translation-free 

lesson, the control group needed more time on the ST 

retention test than on the pretest (14.7 vs. 21.8, 

respectively); the increase in response time could be 

because the control group was made uncertain by the 

monolingual environment. This possible uncertainty might be 

related to the fact that there were no significant 

differences between this group's pretest and the 2-week

test's response rates (i.e., there was a decrease in 

response time after a two week period) . 

Interestingly enough, after a two week period there 

were no significant differences between the experimental and 

the control groups' mean response time. The experimental 

group significantly increased in response time (going from 

over .8 seconds to 14 seconds), while the control group 

maintained its response rate (over 14 seconds). 

5.1.3 The Effect of Subject Characteristics 

This section presents results of the effect of various 

subject characteristics on the ST and MT retention of 

vocabulary. Variables included gender, METI learning style 
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profiles, the number of years of high school French 

completed, and the final grade earned in the French class. 

5.1.3.1 Gender 

5.1.3.1.1 Findings 

• Gender did not have an effect on ST or MT retention 

since there was no significant interaction between 

gender, method, and test performance on the three 

tests. That is, the effect on ST and MT retention is 

similar for males and females. 

• Overall (averaging over the three tests) the 

experimental females performed significantly better 

than the control females (t = 4, p<.OOl, showing a 12.9 

percentage point difference between the two groups) . 

There were no significant differences between the 

overall performance of males and females, or between 

experimental and control group males. 

5.1.3.1.2 Implications for L2 Learning and the Design 
of CALL 

Since gender did not have an effect on ST and MT 

retention, this factor does not impact the design of 

computer assisted vocabulary software for beginning French 

students. The fact that the effect on ST and MT retention 

is similar for males and females, does not conform to 
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assertions made by Ellis (1994) that some research evidence 

has shown'that females are better at vocabulary learning 

than males. Research by Bacon and Finnemann (1992), 

according to questionnaire-based self-reports, indicates 

that women relied on their L1 to make the L2 meaningful, 

rehearsing in their heads before they spoke and guessing at 

what might be going on. As Ellis claims though, it is not 

clear whether such questionnaires reflect the actual 

practices learners follow or their ideas about what 

constitutes socially appropriate answers. 

There is no reasonable explanation to account for the 

finding that the experimental females performed 

significantly better than control females on the ST and MT 

retention test. 

5.1.3.2 MBT~ Learning Style Profiles 

5.1.3.2.1 Findings 

• There was no interaction between any of the MBTI 

learning style profile measures and performance on the 

three tests. Since there was no significant 

interaction between any of the learning style pairs and 

method, the method, whether experimental or control, 

did not differentially impact any of the learning style 

profiles. 
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• There were no significant differences in overall 

performance between METI pairs, with the exception of 

the Intuitive - Sensing group; the intuitive subjects 

answered significantly more questions correctly on 

average than the sensing subjects. 

5.1.3.2.2 Implications for L2 Learning and the Design 
of CALL 

One question which naturally emerges in relation to 

learning styles and receptive vocabulary learning is: Are 

learning styles stable predictors for receptive vocabulary 

retention? Given the finding that the method, whether 

experimental or control, did not differentially impact any 

of the learning style profiles, having access to the L1 

appears to work equally well for all learning styles. The 

fact that there was no interaction between any of the 

learning styles and test performance on the three tests 

means that the overall METI learning style of the individual 

does not impact on the ST and MT retention of vocabulary. 

As wlth Covner-Crockin's (1981) findings, this study 

found that students who were intuitive personality types 

consistently outperformed students who were sensing 

personality types. This finding is not surprising if one 

accepts that, generally, intuitive people tend to be more 
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abstract and theoretically oriented, while sensing people 

tend to be factual and concretely oriented (see Chapter 3, 

section 3.4.2.2 for a description of these groups). One 

would expect the same to apply in a learning situation. 

Differences between these two styles cannot be 

attributed to the unequal distribution of intuitive and 

sensing types because the experimental and control group 

each had 53 percent intuitive students and 46 percent 

sensing subjects. The fact that the relationship between 

these two types is consistent means that all styles can 

equally benefit from the Ll in a CALL environment. 

5.1.3.3 Years of High School French 

5.1.3.3.1 Findings 

• The students' prior high school experience did not 

impact on ST and MT retention since there was no 

interaction between test performance on the three tests 

and the number of years of high school French. 

• The relationship between the three (high school French 

experience) groups is consistent on average. 

• Subjects who studied one year of French performed 

significantly better, averaging the three tests, than 

those who had either never studied French previously or 

had studied it for more than one year. 
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5.1.3.3.2 Implications for L2 Learning and the Design 
of CALL 

Since the number of years of high school French did not 

effect the ST and MT retention of vocabulary, and the 

relationship between the three (high school French 

experience) groups is consistent, all groups can equally 

benefit from the Ll in a CALL environment. 

No matter how much· French language experience students 

had prior to the experiment, the growth resulting from the 

treatment was consistent for all students: the method 

worked equally for all students, and ST and MT retention was 

the same for all students. 

Subjects who had studied one year in high school prior 

to the experiment significantly outperformed all other 

students in general (e.g., they performed better than the 

other groups before the lesson, immediately after the 

lesson, and two weeks after the lesson). This appears 

counterintuitive at first as one would expect a positive 

relationship between the years of language experience and 

language proficiency. However, the unexpected results might 

be related to the manner in which students are placed into 

their first French course at the University of Arizona. 

Though the French department offers a placement exam, it is 

optional, and students are permitted to register for the 
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level of their choice. Students with no high school French 

experience will logically register for first semester 

French. Those with one year of high school French 

experience will either take first or second semester French, 

depending upon their proficiency in French and their 

motivation to learn French. Students with more than one 

year of French have the option of choosing a first or second 

year course, depending upon their motivation to learn French 

and their performance in their high school French courses. 

One possible indicator of low motivation is registering for 

a lower level course to get "an easy A". Thus, low 

motivation and low performance in high school French are 

some of the possible explanations for the fact that students 

who had taken more than one year of French prior to the 

experiment consistently performed lower than those who had 

taken one year. 

It should be noted that this study did not take into 

account t~e time lapse between high school and college study 

of French, a possible confounding variable (e.g., one 

student could have taken more than one year of high school 

French three years ago, while another could have taken it 

the year before enrolling in the course) . 
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5.1.3.4 Grade Received in French Class 

5.1.3.4.1 Findings 

• The final grade earned in the French class had a 

significant effect on ST and MT retention (F = 10.5, p< 

.001) . 

• Generally, students with a grade of A performed 

significantly better than those with a lower grade. 

• Generally, all experimental grade groups learned 

significantly more vocabulary than their control 

counterparts. 

• Students with a grade of A in the experimental group 

retained significantly more vocabulary than other grade 

groups. 

• All experimental grade groups learned and retained a 

significant amount, while only students with a grade of 

A in the control group learned and retained a 

significant amount. 

5.1.3.4.2 Implications for L2 Learning and the Design 
of CALL 

The fact that students with a grade of A, no matter 

which treatment group they were in, performed significantly 

better on all measures than the other grade groups confirms 

the importance of this variable as a predictor for success. 

For example, at the baseline (before students were presented 
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with the lesson), students with a grade of A performed 

significantly better than those in other grade groups. They 

also demonstrated significantly greater ST and MT retention 

than their colleagues after the treatment. When comparing 

the performance of the students with a grade of A in the 

experimental and control groups, we see that the 

experimental subjects with a grade of A performed 

significantly better than the control subjects with a grade 

of A. In summary, students with a grade of A placed in the 

experimen~al group learned and retained the most compared to 

all the other groups. 

Since grade could be a reflection of several factors, 

including the students' ability, aptitude, as well as 

motivation, or an interplay between these (e.g., moderate 

aptitude and higher motivation), the superior performance of 

the experimental subjects with a grade of A could be due to 

any of these factors. Though the final grade earned in 

French had an impact on ST and MT retention of vocabulary, 

this finding cannot directly impact on the design of 

computer assisted vocabulary learning for beginning French 

students as there will most likely be students with a grade 

of A, B or C and below in the population. Findings simply 

indicate that all grade groups can benefit from the Ll in a 



CALL environment, and that of all the grade groups, those 

with a grade of A seem to benefit the most. 

5.2 Limitations of the Study 
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In interpreting the results, several factors need to be 

kept in mind before generalizing the findings: 

The subjects in this study were beginning French 

students in their first or second semester of study at the 

University of Arizona; they were not randomly selected as 

they were volunteers (the subjects in this experiment made 

up 38 percent of the target population); they were young 

adults, and native (or near-native) speakers of English. 

Therefore, findings are limited to subjects with a profile 

similar to the subjects participating in this experiment. 

Several of the potential confounding variables were 

evenly distributed across the experimental and control, 

including: gender, MBTI learning style profile, major, 

minor, language spoken at home, travel, reason for visiting 

a francophone country, understanding of French, French 

speaking ability, formal instruction in other language, 

Romance language comprehension, Romance language speaking 

ability, reason for taking French, looking up words in the 

lesson and computer experience. 
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For example, though nearly twice the number of females 

as males participated in the study, genders were equally 

distributed across the experimental and control groups (65 

percent females in each group, and 34 percent males in each 

group). Furthermore, this is an accurate representation of 

the first or second semester French student population at 

the University of Arizona. 

Though subjects' experience with French study abroad 

was measured in a questionnaire, this factor was not 

controlled for (subjects were not randomly stratified 

according to this variable). However, a chi-square test 

indicated that this factor was evenly distributed between 

the control and the experimental group. 

It needs to be pointed out that the lapse of time 

between the subjects' high school and college study of 

French (e.g., one student could have taken more than one 

year of high school French three years ago, while another 

could have taken high school French the year before 

enrolling in their first French university course) was not 

measured, and might have impacted subjects' performance. 

The only two variables measured in the questionnaire which 

might be an indicator of this lapse of time are age and 

enrollment status. Though age was evenly distributed, 

enrollment status was not. For example, there were ten more 
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freshmen in the experimental group, eleven more sophomore in 

the control group, approximately the same number of juniors 

in both groups, and seven more seniors in the control group 

(see Chapter 4, "Categorical Variables"). 

Another factor that was not controlled for was the 

subjects' overall proficiency level in French; this would 

have assured that all subjects had a similar level of 

proficiency (e.g., novice level of proficiency according to 

the ACTFL!ETS Scale of Oral Proficiency). Subjects were 

those enrolled in either first or second semester French. 

They were not given a French proficiency test as the goal of 

the experiment was to test a sample representative of first 

and second semester French at the university level. 

Therefore findings can only generalize to subjects in their 

first or second semester of French at a Research I 

university. However, given subjects' self-reports in a 

questionnaire, it seems that there was an even distribution 

of different levels of "understanding of French" and "French 

speaking ability". 

Given that both the lesson and tests were computer 

administered and necessitated the use of the mouse, it was 

also important to identify subjects who lacked computer and 

specifically mouse experience, as this would put them at 

a disadvantage. This was not a problem as 99 percent of the 



subjects had this type of experience prior to the 

experiment. 
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Finally, it should be stressed that the environment in 

which the vocabulary was presented was an L2 contextual 

reading environment, which provided background sounds, and 

native voices of the French text seen on the screen. The 

experimental environment, all the factors mentioned above, 

as well as their limitations, should be taken into 

consideration before generalizations can be made. 

5.3 Recommendations for Future Research 

As a result of the findings and the limitations of the 

study, additional research needs to be conducted in the 

following areas: long-term retention, productive learning 

of vocabulary, intermediate and advanced L2 learners, 

younger learners, other languages, testing practice, moving 

graphics, motivation, learning styles, additional lessons, 

and the language classroom. 

5.2.1 Long-ter.m Retention 

The study was designed to test the initial learning of 

vocabulary and its MT retention after a two week period. 

The study did not measure long term retention. A possible 

extension of this experiment is to administer another test 
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of retention at a later period. It would be interesting if 

the gains reached through translation hold over time. It 

would be of particular interest to see whether the pattern 

of loss (i.e., that the control group forgot less than the 

experimental group over time) holds over a longer period 

than the two week period between the ST and MT retention 

test. 

One disadvantage of prolonging the testing is that it 

increases the subjects' probability of coming into contact 

with the words in the test, and with other vocabulary. This 

(interim instruction) would then be a major confounding 

variable .. 

5.2.2 Productive Retention of Vocabulary 

The goal of this experiment was to test the subject's 

receptive learning of vocabulary. The scope of this 
• 

research did not encompass productive retention. As 

discussed in Chapter 2, knowing a word receptively is 

hypothesized to be easier than knowing it productively 

(Stoddard, 1929), as it involves being able to recognize a 

word and recall its meaning when it is heard or seen 

(Nation, 1990). In contrast, productive knowledge involves 

what is required for receptive knowledge (see Chapter 2 

section 2.1.1), plus the ability to speak or write the 
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insight into what conditions in L2 CALL are conducive to 

productive VL. 

5.2.3 Intermediate and Advanced L2 Learners 
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The study was limited to gauging the effect of 

translation on beginning L2 learners. It did not test 

intermediate or advanced L2 learners. As mentioned in 

Chapter 2, claims made for beginning L2 learners cannot be 

generalized to intermediate or advanced learners, as each 

level of proficiency has different linguistic abilities. 

Specifically, this is important if one subscribes to the 

view that a bilingual's representation of language in the 

lexicon changes as a function of time, exposure to the 

language, and acquired L2 proficiency (Riegel, 1970). This 

experiment could be replicated using students at other 

levels of proficiency to determine whether the findings are 

generalizable to different levels of instruction. 

As stated before, "beginning" subjects in this 

experiment were those enrolled in either first or second 

semester French at the University of Arizona are considered 

beginning students. They were not administered a French 

proficiency test. Additional research could be carried out 

on subjects which are at specific levels of proficiency 
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according to an administered foreign language proficiency 

test (e.g., ACTFL OPI), ensuring that all subjects are at a 

similar linguistic level of proficiency. Research in this 

area woul~ shed light on the generalizability of the 

findings to different levels of language proficiency. 

5.2.4 Younger Learners 

Similarly, this experiment could be replicated using 

younger subjects to determine whether these findings can be 

generalized to different age groups. For example, would 

younger subjects benefit from having translation in a 

contextual environment? Which age group has the greatest 

tendency to misinterpret the meaning of a word which is 

contextually defined? As discussed in Chapter 3, adults use 

more sophisticated strategies in language learning (Ehrman & 

Oxford, 1989), and older children and adults generally learn 

'faster initially than young children. This advantage in 

learning speed appears to be more evident in grammar and 

vocabulary learning which can be accelerated by using 

specific language learning strategies, compared to 

pronunciation for which there are few (Ellis, 1994). 
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5.2.5 Other Languages 

This experiment was limited to the study of French 

vocabulary. One question which naturally emerges is, Are 

findings generalizable to other romance languages, other 

non-Romance Indoeuropean languages, and non-Indoeuropean 

languages, including those which use a pictographic writing 

system (e.g., Chinese)? It could be that some of the 

findings are specific to French. 

5.2.6 Testing Practice 

Since the identical test was administered. in all three 

instances (pretest, ST retention test, and MT retention 

test), it would be interesting to investigate whether test 

practice affected the results of the groups equally. For 

example, the design of the experiment could include a third 

group which is not presented with any treatment. The 

subjects in this group would simply take the test without 

any instruction three times. This would indicate more 

clearly the effect of testing practice on learning. 

5.2.7 Moving Graphics 

One of the goals of this experiment was to measure the 

effect of translation in a multi-media environment. Multi

media was defined as including sound, text, color, still 
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cartoons, and hypertext because the majority of the software 

_ due to computer memory limitations _ is still largely 

limited to still graphics. The effect of graphics whether 

still or moving _ largely depends on the amount of meaning 

they supply the viewer. The effect of translation in a 

moving graphic environment or video would be of particular 

importance to software developers and consumers as the 

inclusion of moving graphics (vs. stills) requires much 

memory, additional hardware, translating to greater 

manufacturing and purchasing costs. If L2 vocabulary 

learners can get the same benefit from still graphics than 

moving graphics, then software which makes use of still 

graphics will be more accessible to the user as they are 

generally cheaper. 

5.2.8 Motivation 

Findings show a correlation between the amount of time 

spent on the lesson and performance on the three tests. The 

correlation between time spent on lesson and the performance 

on the pretest shows that there might be motivational 

factors at play. Though the questionnaire designed for this 

experiment attempted to determine the subjects' motivation 

for learning French (e.g., it included questions on the 

reason for taking French and the reason for traveling to a 
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Francophone country), it was not adequate in that one of the 

items related to motivation was too general (i.e., one of 

its optior;ts was "other") and thus had to be rejected. 

Research would shed more light on the effect of motivation 

on L2 vocabulary learning. 

5.2.9 Learning Styles 

In this experiment, learning styles profiles were 

limited to those of the MBTI, including: Extroversion

Introversion, Sensing-Intuition, Thinking-Feeling, Judging

Perceiving. Research could be conducted on the effect of 

additional categories of learning style profiles on the ST 

and MT retention of vocabulary. For example, Gardner (1983) 

proposes that the brain supports at least seven different 

intelligences, suggesting that some individuals learn more 

efficiently when information is packaged a certain way 

(e.g., spatial, bodily-kinesthetic, musical, and mnemonic). 

It would be interesting to see if different classifications 

of learning styles have an impact on ST and MT retention; 

for example, Would the mnemonic oriented subjects placed in 

the experimental group have performed better than other? 
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5.2.10 Additional Lessons 

This experiment measured the ST and MT retention of 

vocabulary after one exposure to the lesson. Additional 

research could be carried out on repeated lessons or study 

periods, as actual CALL vocabulary learning would usually 

involve repeated exposures to a lesson, shedding light on 

the effect of repeated exposures on the retention of 

vocabulary. 

5.2.11 Language Classroom 

This experiment was intentionally limited to a computer 

assisted language learning environment. Findings should 

not, and cannot be generalized to classroom instruction. As 

stressed in Chapter 1, CALL and the L2 classroom offer two 

different learning environments. The software cannot 

replace the teacher because the user is unable to 

communicate with it in the same manner as with the teacher. 

Additional research needs to be carried out in the use of 

the first language in the L2 classroom for learners at 

beginning levels of proficiency as the effect of the Ll in 

the classroom is still controversial. 

Additional research on the topics suggested above would 

further supplement the inadequate body of knowledge on the 
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effective use of computers in vocabulary learning. This 

inadequacy is reflected by the many conflicting claims and 

recommendations found in the literature about which method 

is most appropriate for vocabulary learning, and about the 

assumption that pedagogies intended for the classroom should 

be applie~ to CALL. until these pedagogies are empirically 

tested in their environment, and prove their claims, they 

should not be blindly adopted. 

5.4 Conclusion 

Findings have shown that beginning L2 learners exposed 

to the Ll in a contextual CALL environment demonstrated 

significantly superior ST and MT retention of French 

vocabulary. Assuming that the L2 context was 

comprehensible, according to Krashen's notion of 

comprehensible input, it could be that though the control 

group's guesses were accurate as a result of a context which 

provides comprehensible input, since the correctness of 

their guesses was not confirmed, they did not make as much 

of an effort to retain their guesses as the experimental 

group. The control group, which spent more time than the 

experimental group in getting L2 comprehensible input 

(listening to French dialogue, reading French definitional 

sentences, and reading the French text) learned and retained 
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significantly less vocabulary than the experimental group. 

It seems that though students may have an L2 environment 

which promotes correct guessing, without confirmation of 

meaning, the guesses of these students do not seem to lead 

to superior ST and MT retention. 

The tenets of schema theory (Bartlett, 1932; Rurnelhart 

& Orthony, 1977; Rumelhart, 1980) might explain this 

finding. Perhaps the experimental group, having access to 

translations of the L2 text, reconstructed their schemata, 

understood the words, and consequently performed 

significantly better than the control group on both 

posttests. One explanation is that word forms were 

automatically recognized by these subjects because the L1 

provided access portals to schemata, triggering an already 

familiar network of knowledge which then interacted with 

other words, enabling them to arrive at comprehending the 

overall meaning of the context. ~his context rich 

environment provided all subjects with several stimuli, 

which is especially confusing at beginning stages of 

learning. Having access to their L1 schemata in such an 

environment might have made it easier for the experimental 

subjects to chunk seemingly unrelated items together into a 

pattern, and consequently improved their MT retention. 
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Another theory which contains suggestive support for 

the cognitive advantages associated with the Ll is Craik & 

Lockhart's (1972) general principle of the levels of 

processing theory which claims that if learning [or 

retention] is to become part of the learner's understanding 

of the world, it must be meaningful. In such a model, the 

role of the Ll is to establish a cognitive base from which 

the learner can comprehend the context and consequently 

retain the information. Similarly, Anderson's (1990) 

development of Craik and Lockhart's theory, the 

"elaborateness of processing" model, proposes that retention 

is greater when associations or interconnections are 

greater. The role of the Ll is to provide these 

associations or interconnections between both languages. 

It could be that, in beginning stages, the vocabulary 

of the two different languages is interlinked in some 

manner. In other words, perhaps the experimental group 

performed significantly better on both measures than the 

control group because the associations they made were 

facilitated by the intervention of the Ll. 

The main findings are supported by the fact that 

subjects who were provided with the Ll spent significantly 

more time on the lesson and responded to questions much more 



quickly (less than one second per item vs. 14 seconds for 

the control group) on the ST retention test. 

Subject characteristics such as gender, overall 

learning style, and the number of years of high school 

French did not impact on ST and MT retention, while grade 

had an impact on performance: all grade groups benefited 

from the L1 in a CALL environment; experimental students 

with a grade of A learned and retained the most. 
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Findings have indicated that beginning French students 

are more apt to spend additional time engaged in a 

contextually rich CALL lesson which makes use of dialogue

level translations, as these provide confirmation of meaning 

and as they require a larger time commitment in processing 

and comparing both L1 and L2 text than simple word level 

translations. In turn, the more time the students are 

engaged with the lesson, the greater their receptive ST and 

MT retention. The implication for beginning computer 

assisted vocabulary learning is that if the goal is for 

students to demonstrate significantly superior MT retention 

of the L2 vocabulary, care should be taken to provide 

students with confirmation of meaning so as to engage them 

in the CALL lesson. Translation is one means for providing 

this confirmation of meaning. 
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Appendix A: Configuration of Experimental Site 

24 23 22 10 11 12 

h Q ?n ?1 Q ~ '7 

18 17 16 4 5 6 

h ~ 1 11 1 c::; ~ ? 1 

Monitor's Desk 



Appendix B: Student's Sample Lesson Output File 

A-Ast Student: 
Date: 
Sound: 
English: 
Definitions: 
Total time: 

Andrews, 
9/14/94 
54 
557 
24 
121.8 

Cara, A. 
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Appendix C: 48 Item Test 

CLICK ON ... the letter which most closely defines the 
underlined word in the French sentence. 

1) lIs sont troubles par les ronflements du seul coq qui 
ait des vegetations. 
a) Vegetables 
b) Skin growths in throat 
c) Form of vegetation 
d) Allergies to plants 

2) Les cigognes etaient passees sur Ie village pour 
deposer leurs commandes. 
a) A deliveryman 
b) A mythical flying creature 
c) A type of bird which cannot fly 
d) A type of bird which can fly 

3) Obelix livre des menhirs. 
a) Souvenirs 
b) Good omens 
c) Pebbles believed to bring good fortune 
d) Large stones carved by prehistoric men 

4) Obelix a fini Ie dernier sanglier hier soir. 
a) Wild animal with tusks 
b) Small farm animal 
c) Large farm animal 
d) Wilds animal with scales 

5) Crest la vache de Deboitemendumenix. 
a) wild animal with tusks 
b) Large domestic animal 
c) Wilds animal with scales 
d) Small farm animal 

6) Trouve-moi un recipient qui puisse servir de biberon. 
a) A container for solid foods 
b) A specialized container for liquids 
c) A pitcher 
d) The rubber tip on a baby bottle 
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7) La gourde est pleine de potion magique. 
a) A container for liquids 
b) A container for food 
c) A.container for alcohol 
d) The rubber tip of a baby bottle 

8) Le biberon a une tetine. 
a) The cap on a specialized container 
b) A specialized container 
c) A device used for babies to suck on 
d) Rubber tip of specialized container 

9) Les enfants sont souvent abandonnes devant l'autel d'un 
temple. 
a) The front steps of a place of worship 
b) Table used for rituals 
c) The facade of a place of worship 
d) Interior of a place of worship 

10) Les enfants sont souvent retrouves devant la hutte d'un 
guerrier. 
a) A person who protects his nation 
b) A high powered chieftain 
c) A person which healing powers 
d) A.hunter 

11) L'enfant prend la vache pour un hochet. 
a) Household pet 
b) Farm animal 
c) Object used in ice hockey 
d) Noisy toy 

12) Le bebe boit du lait. 
a) A small bottle 
b) A liquid 
c) A puree 
d) A pacifier 

13) . Ils etaient troubles par les ronflements du coq. 
a) Claws of a bird 
b) Outgrowths forming the covering of a bird 
c) Noise made when sleeping 
d) Outcry characteristic of bird found in a farm 
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14) C'est une belle journee qui s'annonce! 
a) Portion of a day 
b) Long voyage 
c) 24 hours 
d) Book to record daily events 

15) J'ai fait une drole de reve cette nuit. 
a) State occuring during sleep 
b) Frightening state occuring during sleep 
c) Act of walking during sleep 
d) Daydreaming 

16) C'est pas vrai, c'est une plaisanterie! 
a) Something said to provoke sadness 
b) Something said to please someone 
c) Something said to provoke laughter 
d) A pleasant action 

17) Qu'est-ce que c'est que ces cris? 
a) Act of weeping 
b) State of commotion 
c) Loud shout . 
d) Gurgling sound 

18) Une cigogne a fait une erreur de livraison. 
a) Small library 
b) Case of books 
c) Taking an order for something 
d) Dropping off something to a destination 

19) Et a qui la faute? 
a) A blemish 
b) A favored thing 
c) An error 
d) A thing beyond one's control 

20) Regarde mon astuce, Obelix! 
a) Wit or ingenuity 
b) foresight 
c) Innocence 
d) Bravery 

21) La gourde est a moitie pleine de potion magique. 
a) An undivided whole 
b) Insignificant amount 
c) One of two equal parts 
d) Substantial amount 



22) Le bebe meriterait une bonne fessee. 
a) A paddling 
b) A grounding 
c) A scolding 
d) A slap 

23) Cela laisse bien supposer des choses. 
a) Issues 
b) Stuff 
c) Stories 
d) Choices 

24) J'ai l'impression que Ie monde entier me regarde en 
riant. 
a) Friends 
b) Bypassers 
c) Neighbors 
d) People 

25) La cigogne a fait l'erreur de deposer un bebe ici! 
a) Throw something away 
b) Leave something behind 
c) Take an order for something 
d) Send something to an intended destination 

26) Tu crois encore aux cigognes qui livrent des bebes? 
a) To create something 
b) To fill an order 
c) To send something to a destination 
d) To place an order 

27) J'ai reve que les cigognes etaient passees sur Ie 
village. 
a) Frightening state during sleep 
b) Sleep walking 
c) To daydream 
d) What is done during sleep 

28) Les cigognes peuvent se tromper. 
a) To fool oneself into believing 
b) To make a choice 
c) To have an opinion 
d) To make an error 
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29) Obelix, tu m'agaces! 
a) To annoy 
b) To jest 
c) To help 
d) To hurt 

30) Les bebes, 9a boit du lait, je crois. 
a) To swallow liquid 
b) To boil liquid 
c) To eat food 
d) To can food 

31) J'ai emprunte la vache en echange d'un menhir. 
a) To take with the intent of keeping 
b) To take with the intent of returning 
c) To make an impression 
d) To take in exchange of something 

32) Le bebe est mouille de partout! 
a) Covered with liquid 
b) Hungry 
c) Screaming 
d) Covered with dirt 

33) Le lait est tire. 
a) Ready 
b) Prepared 
c) Drawn 
d) Lukewarm 

34) La vache aggartient a Deboitemendumenix. 
a) To be kept apart 
b) To be owned 
c) To be purchased 
d) To be kept 

35) Mais faites la taire! 
a) To speak up 
b) To tear-up 
c) To admit something 
d) To be quiet 
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36) Je parie que tu lui as fait un biberon de lait a moitie 
plein de potion! 
a) To verbalize an idea 
b) To know something 
c) To stake on the outcome 
d) To doubt something 

37) J'ai fait un drole de reve cette nuit. 
a) Bizarre 
b) Hilarious 
c) Depressing 
d) Very disturbing 

38) Cornrne biberon, voila une gourde coiffee d'une tetine. 
a) Brushed 
b) Quenching one's thirst 
c) Taking the place of 
d) Covered with some type of covering 

39) Allons debout, c'est une belle journee qui s'annonce! 
a) To be in a positive state of mind 
b) To be standing up 
c) To be relaxed 
d) To be reasonnable 

40) vous avez maintenant la lourde responsabilite de cet 
enfant. 
a) Honorable 
b) Having great weight 
c) Unique 
d) Serious 

41) Vous avez la responsabilite tutelaire de cet enfant. 
a) Honorable 
b) Having to care for someone 
c) Unique 
d) Serious 

42) La potion magique n'est pas contre-indiquee pour les 
enfants. 
a) Pleasant 
b) Poisonous 
c) Ideal 
d) Bad 
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43) Les enfants d'aujourd'hui sont tres mal eleves. 
a) Ill-mannered 
b) Rough 
c) Mean 
d) Having low moral standards 

44) La gqurde est a moitie pleine de potion magique. 
a) Containing nothing 
b) A complete amount 
c) Flowing 
d) Bursting 

45) vous allez composer une ode? Chiche! 
a) Expression indicating disbelief 
b) Expression indicating agreement 
c) Expression indicating disagreement 
d) Expression indicating doubt 

46) II est Ie seul coq gaulois qui ait des vegetations. 
a) Soulful 
b) Sad 
c) One of a kind 
d) Lonely 

47) Soyez vigilants avec cet enfant. 
a) Trusting 
b) Caring 
c) Loving 
d) On guard 

48) Tu n'es pas doue avec les vaches. 
a) To enjoy 
b) To have a gift 
c) To eat 
d) To dislike 
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Appendix D: Student's Sample Test Output File 

2Wk-Test-A results for Joe Smith, D. 9 28 14 41 

item cor st time item cor st time 
1 1 1 9 37 1 1 12 
2 1 1 12 38 1 1 57 
3 1 4 18 39 1 2 28 
4 1 2 24 40 1 1 16 
5 1 1 15 41 1 4 31 
6 1 1 24 42 1 4 19 
7 1 1 15 43 1 1 9 
8 1 1 18 44 1 1 30 
9 1 3 20 45 1 2 17 
10 1 1 16 46 1 1 19 
11 1 1 28 47 1 1 22 
12 1 1 10 48 1 1 17 
13 1 3 16 Total correct answers = 35 
14 1 1 16 Percent correct = 72.916667 
15 1 1 14 Total time spent = 905 
16 1 ·1 20 
17 1 1 15 
18 1 1 13 
19 1 1 13 
20 1 4 14 
21 1 1 19 
22 1 1 19 
23 1 1 10 
24 1 1 11 
25 1 4 27 Legend: 
26 1 1 23 Item: Item number 
27 1 1 21 Cor: Correct answer 
28 1 1 12 (Position is random) 
29 1 1 9 Stu: Student's answer 
30 1 1 17 Tim: Time spent on answer 
31 1 4 20 (In seconds) 
32 1 1 10 
33 1 1 12 
34 1 4 32 
35 1 1 12 
36 1 2 44 
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Appendix E: Questionnaire for Demographic Data 

BACKGROUND QUESTIONNAIRE 

Name: Phone ---------------------
Level of French: Section: Teacher: ---------

Instructions: 
Please respond to the following questions in a brief, yet accurate, manner. Note that 
some items only require that you mark the appropriate response. Other items, 
however, require a more elaborate response. In answering those items remember that 
your response should not be lengthy, but neither should you omit any pertinent details. 
For any item that you mark "other", please specify what "other" is. Please do not 
make any marks to the right of the heavy line reserved for for coding purposes. 

1) Sex Male Female 

2) Age ____ years 

3) Birthplace (Specify country) __________ _ 

If not U.S., length of residence in U.S. ____ years. 

4) Have you lived outside the U.S.? If so, where and how long? 

Country Years 

5) Please indicate your current enrollment status: 

Freshman Masters 

_ Sophomore Doctorate 

Junior _ Other (Please explain) 

Senior -----------------
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6) Please indicate your present major(s) and minor(s). 

Major 1: Major 2: 

Minor 1: Minor 2: 

7) Please indicate your approximate GPA: (to the nearest tenth) 

PARENTS 
8) Place of birth of parents? 

Mother: _______ _ If not U.S., age at arrival in U.S. -----
Father: -------- If not U.S., age at arrival in U.S. 

9) List languages other than English your parents spoke at home: 

Language(s): ___________________ _ 

10) Indicate highest level of schooling for your father (FA) and mother (MO) by 

FA 

checking the appropriate position 

MO 

Grade school or less 

High school, J .H. or less 

Some university 

Bachelors 

FA MO 

Masters 

Doctorate 

Other (please explain) 

11) What are your parents' or legal guardian's present or most recent occupations? 

Father: ______________ _ Mother: --------------
TRAVEL 
12) Approximately how many times have you been to a French speaking country or 

city and what was the average length of your visits? 

times 1. 1-7 days 2. 1-4 weeks 3. 1-12 months 

4. > 1 year 5. Other: 
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13) Please rate the following in terms of importance to the reason for your visit: 

(VI = very important SI = somewhat important NI = not at all important) 

1. Family VI SI NI 

2. Friends VI SI NI 

3. Tourism VI SI NI 

4. Other VI SI NI 

MEDIA 
14) Approximately how much time on average do you spend per week outside of 

class with these forms of French media? What is your level of comprehension 
for each form that you use? 
(F = Full AA = Almost All 
MW =' Most Words 

MS = Most Sentences 
SW = Some Words) 

FORM LEVEL OF UNDERSTANDING 
TV/Video hours per/week F 

Radio hours per/week F 

Cassettes hours per/week F 

Other(CD Rom) hours per week F 

Printed material hours per/week F 

15) How well do you understand French now? 

1. Extended discourse _2. Short dialogues 

3. Isolated sentences 4. Word level 

16) How well do you speak French now? 

_1. Very well 

AA MS 

AA MS 

AA MS 

AA MS 

AA MS 

_2. Fluent in most situations, but do not know some words 

_3. Able to converse in some situations, but not all 

_4. Know memorized sentences and expressions 

5. Know words by lists (e.g. days of the week, numbers) only 

_6. Other (specify) 

MW SW 

MW SW 

MW SW 

MW SW 

MW SW 
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17) Number of years of French study: 

1. College level 1 semester _lyr _2yrs _ >2yrs 

2. High School 1 semester _lyr 2 yrs _ >2yrs 

3. Up till Junior H. S. 1 semester _lyr _2 yrs _ >2 yrs 

4. Other: months ~ears 

18) List other languages in which you have had formal instruction, starting with 

the most recent: 

Language: _______ _ 

Language: _______ _ 

Language: _______ _ 

Number of years: __ _ 

Number of years: __ _ 

Number of years: ---

Year: 19 

Year: 19 

Year: 19 

19) How well do you understand and speak the following romance languages? 

Check all that apply. 

(F = a few words E = enough to get the gist 

M = most but not all c= completely) 

Spanish 

Italian 

Know Understand 

(circle one) (if yes circle one) 

Yes No 

Yes No 

FEMC 

FEMC 

Speak 

(if yes circle one) 

F E M C 

FEMe 

Portuguese Yes No FEMC F E M C 

20) Why are you studying French? Rank all those that apply: 

__ Career related __ Family and friends Other 

Academic / Research Travel Pleasure 

21) Did you look up words you encountered in the lesson in the last 2 weeks? 

Yes: No: __ If so, which one(s): __________ _ 
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22) How much experience have you had with a computer, and using a mouse: (e.g., 

word processing) 

If you have any additional comments you would like to make about your 

knowledge of French or your experiences with the language, please write them 

below. 

Meld beaucoup for your cooperation! 
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