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Abstract 

This study investigates learning through the medium of an additional language, which is common 
for students in bilingual programmes. In particular, the study focuses on the learning of new 
technical words from content-area reading through L1 and L2 and on the ability of bilingual 
students to define these words in their two languages. The study aimed to produce findings that 
would contribute to the theory of bilingual learning as well as to the practice of bilingual 
education.  

The participants in the study were 72 high-school students (17-20 years of age) studying at a 
bilingual Slovak-English high-school. They were native speakers of Slovak (L1) and proficient 
users of English (L2).  The participants were asked to read two textbook chapters (on history 
and geography) that contained information and technical words new to them. The participants 
were divided into two groups: one group of students read these texts in their L1 and the other 
group in their L2. After the reading (immediately and one week later), both groups orally 
answered questions designed to assess different aspects of the knowledge of the technical 
vocabulary learned from the texts. Participants’ knowledge was tested in both Slovak and 
English.  

The results revealed that students who gained their knowledge through L2 were disadvantages in 
several respects compared to their L1-instructed peers. First, immediately after the reading, they 
could recall fewer target words. In terms of quality, the knowledge they gained was less 
complete. One week later, the knowledge of the L2-instructed students deteriorated further, 
while that of the L1-instructed participants remained relatively stable.   

When students’ ability to express the knowledge was examined, the results revealed that students 
educated through their second language faced several difficulties when asked to communicate 
their knowledge in their native language. On the other hand, when expressing their knowledge 
through L2, their subject-related competence benefited in several respects from receiving 
content information in English. The study also assessed the role of L2 proficiency both in 
learning and expressing new specialised vocabulary.  

These findings are related to the practice of bilingual education, with a particular focus on the 
areas of learning and assessment of bilingually educated students. 
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1 Introduction 

This study investigates learning through the medium of an additional language, which is common 

for students in bilingual programmes. In particular, the study focuses on the learning of new 

technical words from content-area reading through L1 and L2 and on the ability of bilingual 

students to define these words in their two languages.  This study draws on findings from the 

fields of bilingual education, ESP, EAP and second language acquisition.  It aims to bridge the 

findings from large-scale ecological studies of bilingual learning outcomes with experimental 

approaches that retain closer control over the variables.  Thus this study aims to produce 

findings that are useful for the theory of bilingual learning and also directly applicable to bilingual 

education practice.  

 

This study focuses on bilingual learning of high-school students in the last two years before their 

transition to the university. This population is interesting due to their advanced stage of cognitive 

and linguistic development. Surprisingly, there is a paucity of research with regard to the high-

school population in studies of linguistic and educational development.  As Cumming pointed 

out, “[e]ducators around the world have recently bemoaned how little empirical inquiry has 

addressed this age group [i.e. high-school students], compared with ample research on literacy 

among children in elementary schools or adults at work or in universities” (2008, p. xv). Little 

attention, in particular, has been paid to spoken language development and use among students 

in late adolescence. This concern has been voiced, for example, by Menyuk and Brisk (2005), 

who maintain that “[l]anguage development of students during the high-school years has not 

received a great deal of attention from researchers. More has been learned about developments 

in this period through studies carried out by educators. Further, these studies are largely 

concerned with analyses of written language rather than spoken language” (p. 157). This study 

therefore also aims to contribute towards filling this theoretical and empirical gap.  

 

1.1  Bilingual learning and Content and Language Integrated Learning  

Millions of students1 across the world gain (part of) their education through the medium of an 

additional language, whether as a part of bilingual programmes with explicitly linguistic aims or 

because the education they desire is not available in their first language. As a result of the 

European Union (EU) language policies, a large number of L2-educated students in Europe 

                                                 
1 According to OECD (2009) 3.7 million students were studying outside of their home countries in 2009.  
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come from among high-school students.  Learning through their second language may have a 

profound effect on what they learn, how they learn and how they are assessed in comparison to 

their L1-educated peers from regular classes.   

 

Despite this, there has been relatively little research on how the second language affects the 

process and outcomes of content learning. Are there things that are characteristic for students 

who study subject matter through their L2? Will the outcomes of learning through L2 differ 

from those obtained through the student’s L1? Do students who study through their L1 on 

average differ from those studying through L2? What are the factors that make these two 

processes different: are they to be found at the social, cognitive or linguistic level or are they just 

due to individual differences?  

 

We need to better understand the nature of L2 learning (relative to L1 learning) in order to 

evaluate the implications of this type of education for students. In view of the diverse objectives 

and practices of bilingual programmes, this research will in particular focus on bilingual learning 

of the CLIL-type. CLIL (Content and Language Integrated Learning) is a bilingual education 

approach that has been endorsed by the European Union with a view to increasing the 

plurilingualism of EU citizens (Baetens Beardsmore, 2009). It has been both a political and a 

pedagogic reaction to a perceived need in Europe that was not addressed by the more traditional 

foreign language teaching (Coyle, Hood, & Marsh, 2010; Dalton-Puffer, Nikula, & Smit, 2010a).  

According to Marsh (2003, p. 3), one of the earliest supporters of CLIL, “contemporary language 

education has often failed to provide platforms for learning which suit a broad range of people, 

young and older.” Marsh and Langé (2000) further claimed that “too many people leave school 

being able to use very little of the languages which they spent so many hours learning” (p. 3). 

Thus, CLIL has been “a pragmatic European solution to a European need” (D. Marsh, 2003, p. 

3). 

 

CLIL is an approach to language learning that stresses the naturalness in the language acquisition 

process when language is both socially and contextually embedded. It involves creating a context 

in which language is both the medium of communication as well as the object of learning. As a 

result, CLIL is a dual-focused programme in which language learning and content learning are of 

equal importance (Baetens Beardsmore, 2009; Coyle, et al., 2010). The curriculum taught through 

L2 is parallel (relatively equal) to that taught through the medium of L1 in mainstream classes. 

However, it is important to stress that CLIL is not a programme in itself; it is rather a generic 
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term that covers a variety of programmes in which a component of the curriculum is taught 

through the medium of an additional language. 

 

CLIL acknowledges its connection to the content-based instruction and the immersion model of 

bilingual education in North America  (Swain & Johnson, 1997) but also stresses its unique 

features that have developed in response to specific EU characteristics and needs (García, 2009; 

Lasagabaster & Serra, 2010).  While a large body of research is available on bilingual education in 

North America these studies cannot be directly applied to the context of European CLIL. 

Whereas the programmes share many characteristics, they also differ in some critical attributes. 

The following paragraph outlines some of the main areas in which the programmes and their 

philosophies differ (as discussed in Baetens Beardsmore, 2009; García, 2009; Lasagabaster & 

Serra, 2010).  

 

First, the programmes differ in terms of the language of the environment; in CLIL, this is the 

students’ L1, while in immersion programmes it is often students’ L2. This difference may 

significantly affect students’ exposure to the target language as in immersion programmes it is 

not largely limited to the school environment as is the case with CLIL. Second, CLIL aims at 

achieving additive bilingualism and is thus equally concerned with the development of students’ 

L1 and L2. Third, students in CLIL programmes tend to be highly motivated and to often 

academically outperform their peers from mainstream classes. On the other hand, the U.S. 

bilingual programmes in particular often include students from under-privileged socio-economic 

backgrounds, who may struggle academically. Fourth, many CLIL students enter the bilingual 

programme at a later age (often at lower or upper secondary level) and in this resemble the late 

immersion populations rather than the early immersion, which is strongly preferred in the North 

America. Finally, unlike in the majority of immersion programmes, EFL classes in the target 

language are run alongside the L2-taught subjects in CLIL programmes.  

 

These differences can significantly influence students’ behaviour and performance, thus 

preventing the research on learning outcomes of immersion students from being directly 

applicable to CLIL contexts.  Since CLIL-type bilingual education is at the core of this study and 

it is the context that the study draws on and aims to contribute to, this study will primarily rely 

on research findings from CLIL and CLIL-related bilingual programmes. 

 



4 

Finally, while extensive research is available on immersion education (e.g. Genesee, Lindholm-

Leary, Saunders, & Christian, 2006; R. K. Johnson & Swain, 1997), this is not the case with CLIL 

programmes (Dalton-Puffer, 2011; Dalton-Puffer, et al., 2010a; Wolff, 2005).  Thus more 

research is needed, especially with regard to content outcome learning through L2 in order to 

better understand the challenges of this type of education for students.  

 

1.2 Linguistic and educational situation in Slovakia 

In this part, the context from which participants for this study were recruited and in which they 

had obtained their education is described. Slovakia is a country of approximately 5 million 

inhabitants situated in central Europe. Following the fall of the communist regime in the late 

1980s, it became a member of the European Union in 2004 along with other central European 

countries.  

 

The educational system in Slovakia is divided into four main levels: pre-primary (ISCED-0), 

primary (ISCED-1), secondary (lower and upper) (ISCED-2 and 3) and post-secondary (tertiary 

and non-tertiary) (ISCED-4, 5 and 6) education2. In this study, we are most interested in the 

upper secondary level (ISCED-3) which students enter at the age of 15 or 16. The upper 

secondary education in Slovakia is further divided into a) non-vocational high schools 

(‘gymnázium’), which provide an all-round education and which usually prepare students for 

study at a university or another higher education institution; and b) vocational and professional 

high schools. Whereas all high schools have to include foreign languages as part of their 

curriculum, it is the non-vocational, general high schools that most often offer a certain 

proportion of L2-taught subjects (Ministry of Education of the Slovak Republic, 2011a).  

 

Foreign language education in Slovakia has had a long history. At present, at the upper secondary 

level, 99.6 percent of students are studying at least one foreign language, with 48.7 percent of 

students also studying a second foreign language. This places the country at 10th place in the EU 

in terms of the average number of languages students study at this level. At all levels, the foreign 

language most commonly studied is English, followed by German, a trend observed across all of 

the EU states (Strubell, Vilaró, Williams, & Williams, 2007). The strong position of English has 

been recently confirmed by a change to the Education Act which now states that the ability to 

                                                 
2 ISCED stands for International Standard Classification of Education designed by UNESCO, see 
http://www.unesco.org/education/information/nfsunesco/doc/isced_1997.htm 
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“master the English language and at least one other additional language and be able to use them” 

is one of the basic educational aims (Ministry of Education of the Slovak Republic, 2011b).  

 

Whereas the description so far has only concerned formal study of foreign languages at school, 

let us now look at bilingual learning, known as Content and Language Integrated Leaning 

(CLIL). The implementation of CLIL in Slovakia follows the trends in the great majority of the 

EU countries. CLIL in Slovakia has been run as both a part of mainstream education and in pilot 

projects since the early 1990s, building on the experience with studying through minority 

languages from the 1950s onwards. The target languages in CLIL are English, German, French, 

Spanish and Russian, which are offered at primary, lower secondary and upper secondary levels 

(Eurydice, 2006). At the upper secondary level, which is of interest to this study, 42 out of 188 

general high schools (‘gymnáziá’) have the status of a “bilingual” school (another 12 of the 

remaining 739 high schools also teach a component of their curriculum through an L2) (Ministry 

of Education of the Slovak Republic, 2011a).  Unlike in most of the EU countries, to enter a 

bilingual programme students in Slovakia are usually required to pass an entrance exam assessing 

mainly basic subjects such as mathematics3 (other EU countries either have no special entrance 

provisions, or require passing a language-related exam). With respect to students’ assessment, 

similar to the majority of the EU countries, the content knowledge in L2-taught subjects is 

assessed through the medium of L2, although it can also be assessed through L1 as part of a 

larger overall exam (such as the secondary education leaving examination) (Eurydice, 2006).  

 

Participants in this study were drawn from two bilingual high schools (‘bilingválne gymnáziá’). 

Like most of similar schools in Slovakia, the bilingual programmes in these schools last for five 

years; this includes one additional year to that of regular monolingual programmes. The 

curriculum in the programme is equivalent to that of regular L1 schools and students have to 

pass the same national secondary school leaving exam (or a foreign equivalent) as the L1-

educated students.   

 

In all EU countries including Slovakia, English and German are the two most widespread 

languages used in CLIL (Eurydice, 2006). This reflects the language attitudes, where in the 2006 

Eurobarometer survey of the language attitudes across the EU countries, Slovaks considered 

English (72 percent of informants) and German (61 percent) as the two most useful languages to 

                                                 
3 This practice is not unique to CLIL or other bilingual programmes in Slovakia. Students are required to pass a 
similar entrance exam before being admitted to a number of high-school programmes.  
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know and they were likewise the two languages that they believed their children should learn. 

Also, 85 percent of informants expressed a belief that everyone in the EU should be able to 

speak at least one foreign language (Eurobarometer, 2006).  

 

1.3 Overview of the study and its aims 

The objectives of this study are to investigate the differences in the learning outcomes of 

students who acquire their knowledge through their second language and those who gain it 

through their first language. The study also examines to what extent these students are able to 

communicate their school knowledge (i.e. the declarative knowledge of the meanings of the 

target words) through their first and second language. The focus of the study is on the upper 

secondary students, native speakers of Slovak, upper-intermediate or advanced users of English. 

These students were presented with two academic texts, one on a topic in geographic and the 

other one in history in either their L1 or L2. In the study, the content and linguistic knowledge 

acquired by students from reading these texts  is assessed along several different dimensions. 

 

Based on these data, the aim of the study is to contribute to our understanding of the following 

issues: 

 How do outcomes of content learning acquired through L1 and through L2 differ? 

 How do students express their school knowledge through L1 and L2? 

 What role does proficiency in L2 play in students’ ability to learn and express new 

knowledge? 

 

1.4 Organisation of the thesis 

Chapter 2 bridges the theoretical and empirical part of the thesis.  It critically summarises and 

organises the major theoretical and methodological trends and issues from the literature and 

addresses them with regard to the present study. It introduces the research questions and 

describes the theoretical, methodological and practical objectives of the thesis. Chapter 3 

describes the research design and tools used to collect the data in the study as well as the data 

analysis and statistical procedures used. 

In Chapter 4, the results related to the first research question are presented. The chapter 

contains five separate analyses. In each of these, the purpose of the analysis is briefly introduced, 

the coding scheme is presented and justified and followed by statistical analyses of the data.  The 
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analyses contribute to the understanding of the quantity and quality of the word meanings 

learned and the word associations formed between new target words and words already in the 

mental lexicon. The chapter then looks at the retention of the knowledge after a period of one 

week. Finally, results related to the relationship between participants’ L2 proficiency and their 

ability to learn the meanings of the target words are examined. Chapter 5 discusses the findings 

from Chapter 4 and highlights their possible implications for bilingual education.  

In Chapter 6, the results related to the second research question are presented. The chapter 

contains four subsections, each with its own coding and analysis. The chapter analyses different 

aspects of communicative adequacy of students’ definitions. In particular, appropriateness of 

their definitions is examined with respect to the adherence to the traditional definitional form, 

linguistic accuracy, fluency of speech, and lexical quality.  Where relevant and possible, links 

between L2 proficiency and students’ performance are investigated. Chapter 7 presents a 

discussion of findings from Chapter 6 in which particular attention is paid to the implication of 

these findings for bilingual education.   

Chapter 8 brings together the findings from Chapters 4, 5, 6 and 7 and discusses some major 

trends common to all of them.  Limitations of the study are discussed and further research 

directions are proposed.  
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2 Literature review 

This research seeks to address two main issues. First, it aims to investigate the lexical and content 

learning through the medium of an additional language and second, it focuses on the ability to 

express the outcomes of this learning through an additional language. Both of these processes 

are compared to learning and communicating school knowledge through L1.  

 

In the literature review three areas relevant to learning of subject and lexical knowledge are 

discussed. First, there is learning in the course of studying a subject through the medium of the 

second language. The second area is learning and retaining information from written sources in 

the course of reading subject-related materials. Third, there is the learning of subject-related 

words and their meanings in the course of working with (i.e. reading and listening to) academic 

materials. After reviewing the three areas related to learning, the last part of the review focuses 

on the oral production of the subject-related (curricular and lexical) knowledge.  

 

Finally, this review brings together four distinct although strongly interconnected areas, a 

summary of the main issues recurring in relation to learning or testing in all of them is given, 

followed by a formulation and short discussion of the research questions that this study aims to 

answer.  

 

2.1 Content learning through L2 

This part first establishes the significance of research into academic learning of bilingually 

educated students. Next, the studies that investigated the content learning outcomes in L2-

medium programmes are reviewed individually. Particular attention is paid to studies that 

employed students from L1-instructed classrooms as a baseline. The research conducted with 

bilingually-educated learners is very diverse, both in methodology and findings, making 

generalisations difficult. Finally, therefore, this section discusses several factors that are likely to 

contribute to this variation in findings, paying special attention to learners’ proficiency in L2 and 

the trends in assessment of knowledge acquired through L2.   

 

Content-driven bilingual programmes have a dual focus: language learning and subject learning. 

While the evidence documenting the language learning improvement is ample and largely 

positive, the same is not true of the subject learning. The main concern shared by various 



 

9 

stakeholders is whether the students will suffer academically as a result of studying through a 

language that they are still learning (Dalton-Puffer, 2011).  The concerns are felt about students’ 

ability to understand the material taught but likewise about the tendency of bilingual 

programmes to simplify the content in order to facilitate learning (Dalton-Puffer, 2011). The 

practice of modifying the coursework has been adopted by many teachers and reported by 

numerous researchers (Dafouz, Núñez, Sancho, & Foran, 2007; R. K. Johnson, 1997; Met & 

Lorenz, 1997).  

 

The quality of academic learning has been repeatedly mentioned as one of the priorities of CLIL-

type programmes (Coyle, et al., 2010; Dalton-Puffer, 2007b; Dalton-Puffer, Nikula, & Smit, 

2010b) and content-based bilingual programmes in general (Genesee, et al., 2006). Curricular 

learning has been also generally recognised as one of the four key issues in bilingual education 

that are of concern to the various stakeholders (e.g. parents, students, programme directors) 

(Baetens Beardsmore, 2009; Gajo & Serra, 2002; Lorenzo, 2007; Lotherington, 2004; Van de 

Craen, 2001; Walker & Tedick, 2000; Wolff, 2005), the other three being first and second 

language development and the appropriateness of bilingual education for all students.  

 

Despite the recognition of the significance of this area for the success of bilingual programmes, 

relatively little research has been done with regard to it (Dalton-Puffer, 2011; Dalton-Puffer, et 

al., 2010a). 

 

2.1.1 Curricular learning through L2 

In this part I review the findings of the studies that obtained evidence about the curricular 

learning through L2 in the naturalistic setting of bilingual programmes. In describing the studies, 

the emphasis is placed on whether a difference was found between L2 and L1-educated 

populations and the nature of this difference. Particular attention is also paid to the designs 

(especially the data elicitation methods) of the studies and these are reported in some detail. As 

there are yet only a limited number of studies, it is important to be aware of the methodological 

differences that could be contributing to the variation in the findings.  

 

In one of the earliest evaluative studies of academic outcomes of a CLIL-type programme, Duff 

(1997b) reported  the results of immersion education in Hungary in early 1990s, based on the 

research conducted at three bilingual (Hungarian-English) high schools. The schools varied in 
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terms of the proportion of curriculum taught through the L2 (English), with a minimum of three 

subjects taught through the L2. Duff concluded that in terms of content mastery the L2-

instructed students performed at the same level or better than their L1-instructed peers. 

However, the conclusions were reached on the basis of indirect indicators such as the pass rate 

on national high-school leaving examinations and the rate of university admission.  

 

Focusing on primary and lower secondary students (aged 7-15), Jäppinen (2005) examined the 

acquisition of knowledge and what she calls ‘cognitional’ development of 335 Finnish students 

taught partially through the medium of English, French and Swedish in two fields, mathematics 

and science. Jäppinen compared the results of these students with the results of the students 

taught through their L1 only. The study brought mixed results in terms of which group of 

students benefited most from the education.  While on the whole the two groups of students 

showed comparable results, there were some differences in their performance related to age and 

the amount of L2 in instruction. On average, the youngest students (7-10 years) were 

outperformed by their monolingually educated peers, with this trend not observed in the older 

age groups. However, younger students also had the highest proportion of instruction delivered 

in their L2, so it is impossible to ascertain whether this result is due to age, the amount of 

instruction in L2, or due to the interaction of the two factors. The author also noted that the 

insufficient language mastery became a problem only when abstract and more complex ideas 

were being taught. 

 

Similar to Jäppinen (2005), Serra (2007) found mixed results in her study that reported the 

outcomes of learning mathematics in Switzerland by three groups of students. The students were 

learning in either Romansch or Italian and were followed throughout six grades (1-6). The 

students were compared with L1-taught control populations. The testing brought mixed results, 

without a clear pattern or trend: in some of the observed years some of the bilingually-educated 

groups outperformed the L1-taught controls, in some years the results were in favour of the L1-

educated students and in other years there was no difference between the populations.  

 

In another study of primary school students, Coetzee-Lachmann (2007) found that learning 

through L2 had detrimental effects on performance of 84 primary school (10th grade) students 

studying geography in Germany. She found that students’ knowledge at the end of the year was 

both incomplete and incorrect and below what is expected of the grade 10 standard.  Students’ 

knowledge was found to be frequently either incorrect or deficient with respect to some central 
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as well as supporting ideas In addition, Coetzee-Lachmann also examined students’ written 

competence with respect to the expected register features. This aspect of her work is reported in 

the next section (2.1.2).  

 

Admiraal, Westhoff et al. (2006) compared the national exam results of 16 high-school students 

studying in a CLIL-setting in the Netherlands with 13 of their peers in a regular programme. The 

researchers used the leaving examination scores in history and geography as the point of 

comparison. No differences between the two populations were found. Their findings were 

corroborated by another study set in Finland, in which Seikkula-Leino (2007) examined 

achievement of 217 learners from grades 5 and 6 who studied  through English in a CLIL 

programme. She discovered that there seemed not to be any major differences in learning in 

relation to whether the language of instruction was L1 or L2. However, the author also reported 

that there were not as many ‘overachievers’ among the pupils in the CLIL  programme as among 

the pupils instructed through their L1. She concluded that “teaching in a pupil’s mother tongue 

provides the pupil with more opportunities to reach maximum results.” (2007, p. 336). Also, she 

found that the results of the students from the CLIL classes were more heterogeneous than 

those from the non-CLIL classes.   

 

Stohler (2006) tested the acquisition of knowledge by Swiss students who learned through the 

medium of their L2 (German or French). The students were tested by means of an interview. 

Students who participated in the study attended one class taught through their L1 and one class 

taught through their L2 (these classes were part of their normal schedule). After each of the 

classes, they were asked questions about the material taught in the class. A second interview was 

held two months after the class. Students’ knowledge from a class in their L2 was then compared 

with the results of the same students from a different class in their L1. Stohler found no 

significant differences between the students’ knowledge following the class in L1 and in L2. 

However, Stohler also stressed that students were able to demonstrate their knowledge taught 

through L2 only if they were allowed to code-switch into L1.  

 

Three studies from a non-European context also focused on academic outcomes of bilingual 

programmes similar to CLIL. First, Turnbull, Lapkin and Hart (2001) investigated the 

performance of grade 3 immersion students (L1 = English, L2 = French) in mathematics, 

comparing the immersion and regular non-immersion populations in Canada. The assessment 

they used were standardised tests, including the following two test formats: solving problems and 
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multiple-choice questions. The authors found no difference between the performance of 

immersion and regular students in mathematics. However, when analysing the data with regard 

to the type of immersion programme, they found that some of the students performed worse or 

better than the control population. They also noted that there was a narrower range of outcomes 

for the regular students, while the results of bilingually-educated students showed a greater 

heterogeneity. In regular programmes, the highest ratings were obtained by 56-66 percent of 

students as compared to 49-69 percent of students in bilingual programmes. This finding is 

similar to that reported by Seikkula-Leino (2007). 

  

Turnbull, Lapkin and Hart also explored the effect of the language of testing on students’ 

performance.  They found that the immersion students performed worse on tests in French 

(their L2 and the language of instruction) than in English, with over 75 percent of English-tested 

pupils reaching the two highest scores compared to only 61 percent of the French-tested 

students. However, the authors attributed this finding to the differences in assessment practices 

across different school districts rather than to the language of testing only.  

 

Second, in  another non-European study, Marsh, Hau and Kong (2000) investigated the long-

term effects of late immersion (in English) of 12, 784 Chinese students in their first three years at 

high school in Hong Kong. After the scores on standardised achievement tests for students 

taught in Chinese and English were compared, the researchers found a large negative effect of 

English instruction on students’ achievement in the non-language subjects (history, geography 

and science). The tests were administered to students in the language in which they studied the 

particular subject.  

 

Third, de Courcy and Burston (2000) studied a group of students in grades 3 to 5  in Australia 

who were learning mathematics bilingually, through English (their L1) and French (their L2). 

Overall, when compared with Australian norms, students from the bilingual programmes had 

higher scores than the Australian average for this age group. The authors further focused on the 

ability of bilingually-educated students to demonstrate their knowledge in relation to the 

language in which they were tested. Half of the students from the bilingual programme were 

tested in their L1 and half of the students in their L2. Students tested in their L2 performed on 

average significantly worse than the students tested through their L1. De Courcy and Burston 

attributed this result both to the higher linguistic demands (especially vocabulary) of the task and 

to the higher cognitive demands of reading in L2. Nevertheless, the study brought support for 
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the claim that students can successfully transfer their knowledge acquired through their L2 into 

their first language. 

 

2.1.2 Curricular and language development through L2 

The studies in the previous section focused mostly on the declarative knowledge of the subject. 

However, more recently, greater emphasis has been placed on the role of language in learning 

and communicating subject-specific knowledge (c.f. Coyle, 2007; Lorenzo, 2007; Stoller, 2004), 

and there have been calls for more attention to “the linguistic issues in subject knowledge and the subject 

issues in linguistic knowledge” (Gajo, 2007, p. 565, emphasis in the original) in CLIL. Vollmer 

recognises  ‘subject-specific communicative competence’ as one of the basic areas of competence 

in learning. It involves “the discursive use of the L1 or the foreign language in subject-specific 

contexts in oral and written reception, production and interaction” (Vollmer, 2007 as cited in 

Coetzee-Lachmann, 2007: 26-27). Thus, students’ ability to make correct lexico-pragmatic 

choices when expressing the subject knowledge they have can be considered as indicative of their 

progress in learning, their expertise in the subject, and their linguistic competence in the 

particular language.  

 

In this section, only the studies whose design incorporated a comparative component with L1 

production or with an L1-educated population are included. Whereas there seems to be a 

growing body of literature documenting development in L2 subject-specific communication 

(Dalton-Puffer, 2007b; Leung, 2009), it is difficult to interpret the findings without a baseline. 

Similar to the previous section, particular attention is paid to the methods used to elicit data in 

these studies. 

 

When focusing on subject-specific language as part of the overall subject competence, the CLIL 

researchers have drawn on the tradition of the systemic functional analysis of language, which 

highlights and seeks to systematise the content-language relationship. Systemic functional 

linguistics (SFL) provides a good methodological and theoretical base for this type of research, 

especially since a large part of SFL work has been motivated by an interest in the role of the 

(first) language in education (Halliday & Martin, 1993; Lemke, 1990; Martin, 1993a, 1993b; 

Mohan & Beckett, 2003; Veel, 1997; Wignell, Martin, & Eggins, 1993).  
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Another group of researchers (e.g. Airey, 2010; Hincks, 2010) with interests in the interaction of 

(a particular) language and school knowledge have followed a more empirically-driven approach 

and explored variables such as fluency, disciplinarity, code-switching and their role in the 

effective communication of the subject knowledge. Research findings from both areas are 

discussed below. 

 

First, in a study of primary education, Coetzee-Lachmann (2007), apart from content mastery 

(section 2.1.1), also focused on the ability of students to produce appropriate subject-specific 

discourse in the field of geography. Based on students’ written performance, she discovered that 

students at this educational level experienced problems with both general academic language as 

well as subject-specific vocabulary. In their written English responses students often used more 

commonsensical and less precise way to refer to subject-specific concepts and failed to employ 

formal language.  Moreover, they displayed numerous grammatical and lexical errors and they 

occasionally used switching to their first language, German, to express their knowledge.   

 

In the context of secondary education, Whittaker and Llinares (2009) used SFL to analyse 

written and spoken production of both students and teachers in L2 (English) history and 

geography classes in Spain. With regard to genre appropriateness of the students’ products, the 

authors concluded that students responded “appropriately in general, although with varying 

success as regards some registerial features” (p. 230). The authors saw this as an indicator of 

students gradually developing the desired features of the disciplinary discourse.  In a follow-up 

study (Llinares & Whittaker, 2010), the CLIL students’ subject-specific communicative 

competence (both oral and written) was compared with that of a control, non-CLIL educated 

population.  The analysis of language from four groups of students, two CLIL (N=49) and two 

non-CLIL classes (N=28) (all aged 13-14), identified some similarities and differences in 

discursive features employed in expressing the content. Both groups showed good awareness of 

the intended genre and register, although they still experienced some problems with it (e.g. with 

overusing ‘and’ in their written text, which the authors consider to be typical for the oral 

register). Overall, however, the non-CLIL students showed a greater adherence to the given 

register than did the CLIL students.  

 

A similar trend was observed in the study of  interaction and discourse in two science classes in 

Swedish upper secondary schools conducted by Lim-Falk (2008) over a period of three years. 

The author compared two classes, one of which was conducted in English, as part of the CLIL 



 

15 

programme while the other was a regular class in Swedish.  The study investigated the effect of 

studying through the medium of L2 on the development of subject-based communicative 

competence.  The author concluded that “CLIL students use less relevant subject-based language 

in speech and writing than do control students” (p. 5). It is interesting to note that this was true 

of both the L1 and L2 communication of the CLIL students. 

 

In another study of secondary students,  Järvinen (2010) analysed written production of Finnish 

students (about 14 years of age) who studied history through the medium of English. In this 

between and within-subject design she compared a)  L1 (Finnish) and L2 (English) production of 

students from a CLIL setting (N=10) and b) English essays from the CLIL students and 

students from an international school (N=9). Whereas the CLIL students spoke English as their 

L2, English was the dominant language (either L1 or a ‘strong second language’) for the students 

from the international school. The three sets of essays were written on the same topic. The CLIL 

students wrote the piece in English as a take-home essay while the Finnish version was written as 

part of an exam (with limited time allowed) some time later. The analysis following the SFL 

tradition focused on syntactic complexity and thematic organisations of the student texts. 

Järvinen found that the best essays were those written by international students, followed by 

essays written by CLIL students in English and then by their essays in Finnish.  The essays 

written in Finnish were simpler structurally (syntactically) and lexically. However, the within-

subject comparison proved very problematic due to different circumstances of the production of 

the two pieces, and the typological difference between English and Finnish.  

 

The following three studies dealt with university students in the Swedish context. First, Airey 

(2010) following a within-subject design compared the ability of 21 physics undergraduate 

students in Sweden to orally describe in their L1 (Swedish) and L2 (English) science concepts 

studied in their lectures. Students’ performance was assessed and compared with regard to 

fluency, code-switching and ‘disciplinarity’, i.e. the adherence to the discourse norms of the field.  

Disciplinarity rating was performed by two experts who took into consideration the use of the 

terminology and subject-related words. Airey found that students spoke on average 45 percent 

more quickly in their L1 than L2, and had shorter runs when speaking in English. However, the 

speech rate seemed to be related to the understanding of the concept, with students who had a 

better understanding of the concept showing less difference between their two languages. 

Further, Airey reported that some students struggled with disciplinary discourse, although this 

seemed to be related to the years spent studying in L2; the second year students’ performed 
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better than the first year students.  Finally, Airey reported that students used code-switching to 

fill lexical gaps which however was the case only when L2 was the language of description. He 

argued that after students reached a certain level of disciplinary competence, their descriptions in 

L1 and L2 were of equal quality, with minimal differences in the disciplinary rating.  

 

Next, Airey and Lindner (2010) reported the findings of three case studies in which university-

level physics students described concepts through L1 and L2 in the course of an interview. The 

authors found that the disciplinarity of the students’ descriptions differed for each of the 

students and was related to the language in which the description was given.  The authors 

reported interesting findings with regard to students’ code-switching where the students 

occasionally switched into English during a description in their L1, including a student with a 

relatively low proficiency in English. The study provided evidence about strongly individual 

nature of the bilingual scientific proficiency and its connection to language proficiency and 

lexical activation. Also, the study stressed the need to distinguish between general L2 proficiency 

and ‘bilingual scientific proficiency’ and illustrated this by the data from a student who was fluent 

in general topics but experienced difficulties when expressing the scientific concepts.  

 

In the last study reported here, Hincks (2010) compared 14 fluent users of English (B2/C1 of 

CEF), who were Master’s students in engineering (aged around 24),  with regard to the 

informativeness and fluency of their oral presentations. Similar to Airey (2010),  she found 

students speaking more slowly (by 23 percent) in their L2 (English) than in their L1 (Swedish). 

This consequently negatively affected the informational value of their presentations with the 

students being able to deliver less information in the same period of time in their non-native 

language than in their L1. Hincks also reported some qualitative differences between students’ 

presentations such as the use of metaphor or frequency of adjectives that add detail or depth to 

the presentation, and suggested that in the future a finer-grained analysis could identify more 

differences. In some cases the author reported a possible domain-related loss in Swedish as some 

speakers struggled with correct terms or descriptions in their L1.  Finally, Hincks stressed that as 

the students in her study had a relatively high level of L2 proficiency, larger differences can be 

expected among less proficient users of L2.  
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2.1.3 Summary 

In the two sections above (2.1.1 and 2.1.2), studies focusing on the outcomes of subject learning 

through L2 were described. It seems that the earlier research on bilingual learning brought large-

scale studies that compared the achievement of students in CLIL and non-CLIL mainstream 

programmes, focusing mostly on whether there was a difference between the two populations. 

Whereas several of the earlier studies relied on the comparison of the learning outcomes 

provided by schools, the later studies developed and used their own definitions and 

operationalisations of academic achievement.  

 

Also, more recent studies, whether naturalistic, experimental or quasi-experimental, have paid 

more attention to the nature of the difference between the two groups of students. This resulted 

in partial methodological changes in which more emphasis is placed on a detailed analysis of the 

products of students’ learning (e.g. writing). Further, the later studies have marked a move 

towards the study of the language through which the learning takes place and this language is 

regarded as not merely a vehicle of meaning but rather as a core component of subject 

competence (Coyle, 2007; Gajo, 2007; Lorenzo, 2007; Mohan & van Naerssen, 1997). 

 

Despite the varied findings of the studies, it seems that some basic similarities between learning 

through L1 and L2 have been observed especially with regard to more rudimentary learning 

material and in situations where the users have higher proficiency. On the other hand, more 

advanced learning resulted in more difficulties for the L2-taught students. This is in line with the 

teacher-reported difficulties with teaching more abstract concepts to students. For example, Met 

and Lorenzo (1997, p. 258) report that teachers found it easy to teach the more elementary levels 

of the curriculum (primary grades) as they were “based on objectives that are easily taught using 

concrete object and experiential learning”. However in the following grades, the curriculum 

becomes more demanding and abstract.  By grade 5, they report, the students are “often 

challenged and frequently frustrated because their cognitive development is at higher level than 

their language proficiency” (p. 258).  

2.1.4 Issues in synthesising research on content learning in bilingual education 

The studies on the outcomes of subject learning in bilingual programmes reported findings 

which varied greatly. This seems to reflect the complexity of bilingual education (Baker, 2011; 

Masih, 1999). These studies provide invaluable evidence of, and insight into, the long-term 

outcomes of curricular learning in bilingual contexts. Also, some of the studies involved an 
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impressive number of students and teachers, covering sometimes very heterogeneous 

populations. It is also partly due to these factors, however, that the findings from these studies 

are hard to interpret and generalise. Since the studies often focused on the outcomes of long-

term learning and/or included large numbers of participants, the researchers had none or only a 

limited control over some of the factors that could influence the outcomes of the students’ 

learning and none or limited access to some variables crucial for assessment of the data (such as 

the L2 proficiency of the participants). These  factors make it difficult to interpret the evidence 

in the studies reported above (see also Baker, 2011 for the list and discussion of factors that limit 

the generalisability of the studies on bilingual education outcomes). The most prominent among 

them are addressed below in more detail: 

 

a. The age of the participants, the educational level and the expected level of cognitive development of 

which the age can be an indicator. It seems that the educational level at which CLIL 

starts and at which the content learning is assessed may play an important role. For 

example, some of the studies suggested that the more difficult concepts that are 

encountered by students at an older age pose more difficulties in L2-medium learning. 

Thus, language mastery might affect learning more strongly at more advanced 

educational levels.  

 

b. The ratio of L1 and L2 as the languages of instruction. While some schools opt for full 

immersion in an additional language, the approach of others resembles more that of 

‘language showers’ (short intensive activities in a foreign language). Also within one 

school the ratio of L1 and L2 may be different for different grades, some schools going 

from L1-only education to L2-instructed classes, while others opt for a reverse model 

starting with almost full immersion in L2 and adding more lessons in L1 progressively. 

This, in combination with the complexity of the subject-matter, may affect students’ 

ability to follow the classes and learn. 

 

c. Student population. In Europe, bilingual education is still a largely elitist enterprise with 

students pre-selected on the basis of their entrance exam results or on the basis of their 

previous academic record (Bruton, 2011; Duff, 1997b; Lasagabaster & Serra, 2010). For 

example, Merisuo-Storm (2007), having pre-tested children’s abilities in the bilingual and 

non-bilingual group at the beginning of her research, found more high-achievers in the 

CLIL group than in the regular programme. As a result, in many studies that compare 
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bilingually and monolingually instructed student populations, more factors can contribute 

towards the difference between the performance of the student groups than just the 

language of instruction (e.g. socio-economic background of the families, motivation, 

family support) (Bruton, 2011; de Courcy & Burston, 2000; Lasagabaster & Serra, 2010). 

As a result of these factors, a control population might be difficult to find.  

 

d. Teaching styles. Pedagogical approaches in bilingual programmes often differ from classes 

in mainstream programmes by being more focused on the learner and knowledge 

negotiation (de Graaff, Koopman, Anikina, & Westhoff, 2007). Especially in small-scale 

studies, the teaching style of particular teachers could therefore significantly affect the 

students’ achievement. In addition, teachers who are the native speakers of the target 

CLIL language are often employed in bilingual schools. They migh bring with them the 

teaching culture and values of their home community, which might make the education 

in bilingual programmes very different from that of traditional monolingual schools in 

the country.   

 

e. Language of testing and assessment and Proficiency in L2. These areas will be discussed in more 

detail below (see sections 2.1.4.1 and 2.1.4.2).  

 

f. Definitions of key terms (above all ‘learning’ and ‘content’) were often not provided. Some 

of the studies defined learning in terms of test scores (available as part of national or 

school examinations, or designed for the purpose of the study), whereas others 

attempted a broader definition of learning related to a more general concept of cognitive 

and intellectual growth. Four different approaches to conceptualisation of learning can 

be identified in the studies on content learning (cf. Coyle, et al., 2010; see also Vollmer, 

2007 as cited in Coetzee-Lachmann, 2007). 

i. Declarative knowledge of a particular subject 

ii. Language-related competence: subject-related communicative 

competence & academic literacy  

iii. Cognitive development (abstract thinking skills)  

iv. or a combination of the above 

 

g. Compensatory strategies. These are strategies that might be employed in bilingual 

programmes to compensate for the increased cognitive or learning load following from 



20 

having to learn content knowledge through the medium of an imperfectly mastered 

language. The studies reported above do not question to what extent the success of 

bilingual education might depend on the effectiveness of compensatory strategies that 

might be employed either by individuals (students, teachers) or by institutions (Walker & 

Tedick, 2000). Compensatory strategies employed by students can involve extra time 

spent on the material, re-learning of the material in their L1, using different learning 

strategies from the ones employed in a monolingual setting or using different learning 

styles (e.g. more reliance on rote-learning) (see the studies in R. K. Johnson & Swain, 

1997 for examples of compensatory strategies). Compensatory strategies employed by 

teachers can involve classroom practices such as more emphasis on meaning-negotiation 

and use of more explicit teaching. Strategies employed by institutions may involve 

manipulation of the ratio of the subject taught in L1 and L2, extra time allowed for 

teaching or testing, offering remedial classes to students and acceptance of code-

switching. Also, as mentioned above, modification (e.g. simplification) of the course 

content is also acceptable (see for example Dafouz, et al., 2007; R. K. Johnson, 1997). It 

should be stressed that the changes to the content of a course may not be due merely to 

students’ difficulties with the language but can be also a part of the teachers’ coping 

strategies for teaching in their second language (cf. Vinke, Snippe, & Jochems, 1998).  

 

Many of these compensatory strategies might be valuable and valid additions to the 

practice of bilingual teaching and learning, which involves an increased learning and 

cognitive load for students. However, if further studies aim only at the assessment of the 

end-product, without exploring what contributed to it, then the areas that are 

problematic will continue to be treated by locally-tailored solutions without a chance to 

be addressed in a more systematic manner. 

 

2.1.4.1  Proficiency  

Proficiency in the language of instruction is strongly connected to the ability to learn and 

progress academically, especially when the language of instruction is not the students’ native 

language (Lindholm-Leary & Borsato, 2006; Saville-Troike, 1984). Despite this link between 

language mastery and academic success, proficiency in L2 has not played a prominent role in the 

studies on curricular learning outcomes in L2-medium education, with researchers either failing 

to measure or report it. In many cases when the level of L2 mastery was mentioned, this was 
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done in an indirect manner (e.g. by reporting that students were required to pass a challenging 

exam prior to entering the programme, or it was implied by the number of years spent studying 

through L2).  

 

When proficiency in L2 is measured in the studies of L2-medium education, it is as a dependent 

variable, indicating the progress of language learning. For example, so far the studies have 

focused on different language skills, such as reading, listening, speaking and writing (Jexenflicker 

& Dalton-Puffer, 2010; Lorenzo, Casal, & Moore, 2010; Ruiz de Zarobe, 2010). Next, they 

focused on different components of language such as syntax, morphology and vocabulary 

(Martínez Adrián & Gutiérrez Mangado, 2009; Villarreal Olaizola & Garcia Mayo, 2009).  

Further, they looked at procedural skills such as fluency and communicative or strategic 

competence of students (Maillat, 2010).   

 

All of these studies produced evidence of the development of L2. However they were all 

concerned with general rather than domain-specific language development and use, despite the 

fact that in CLIL-type programmes students acquire the L2 in a specific context. This context 

(i.e. that of academic study and particular school subjects) defines the type of language that the 

students are exposed to. It has been well established that people’s language mastery differs with 

regard to different domains of use (Fishman, 1965; Grosjean, 1997). Thus it might be more 

appropriate to speak of different ‘proficencies’ that the bilingual students might have.  

 

An important distinction between two types of proficiency has been recognised by researchers in 

bilingual education: ‘basic interpersonal communicative skills’ (BICS) and ‘cognitive academic 

language proficiency’ (CALP) (Cummins, 2001 [1980]; Rolstad & MacSwan, 2008). this 

disctinction was proposed by Cummins as an explanation for the low achievement of bilingual 

students with seemingly good L2 skills. The two concepts distinguish between the more general 

and everyday use of language and the use of the more cognitively demanding academic register. 

Whereas the former can develop relatively quickly, academic proficiency usually takes 

significantly longer. Barwell (2005: 330), using the example of the language of mathematics, 

pointed out that “while learners of EAL may appear to have mastered English within less than 

two years, they can take several more years to achieve native-speaker proficiency in the use of 

mathematical English” and they “generally become conversationally proficient much more 

quickly than they achieve proficiency in the use of academic English.” Also, it is important to 

stress that a mastery of the basic skills should not be interpreted as an indicator of the skill in 
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academic language as “[k]nowing how to use language in one context does not necessarily mean 

knowing how to use it in another” (Stoller, 2004, p. 3).  

 

It is surprising that the effect of the students’ proficiency on the ability to learn and express  

school knowledge has not been more systematically addressed in the research on content 

learning of L2-educated students. Nevertheless, some of the studies recognised the importance 

of the proficiency and in particular, the academic language skills, in the learning process. First, 

some of the authors commented on the possible relationship between their findings and 

students’ proficiency in L2 (Airey, 2010; Hincks, 2010). Second, the group of studies that 

focused on the analysis of the products of learning through L2 following the SFL approach has 

also paid attention to the appropriateness of language with relation to genre and register and 

their lexical and grammatical requirements (e.g. Järvinen, 2010; Llinares & Morton, 2010).  

 

2.1.4.2  Testing and assessment 

L2-educated students may be tested for different reasons, e.g. to gain information about the 

progress of an individual learner or to assess the effectiveness of a particular programme (e.g. 

Baker, 2011; Scott, 2007). In many bilingual studies, the aim of assessing the knowledge was 

simply to document whether the learning of L2 and L1-educated students differs. Others aimed 

to observe and describe the nature and extent of the difference.  

 

The studies reviewed above differed not only in how the students’ performance was assessed and 

scored but also in whether and to what extent they reported how they elicited and analysed the 

data. Since different types of tests elicit different types and scope of knowledge, the tests used 

influence to a great extent the type of learning outcomes documented. It is therefore important 

at this point to discuss the various limitations and problems that are associated with testing L2-

educated students. In particular, two interconnected areas are considered below: First, the choice 

of a particular language of assessment and its effect on the outcome is addressed. Second, the 

various forms of testing of L2-acquired knowledge and their potential to document the nature 

and quality of the content learning are described. 

 

a) Language of testing and assessment 

Language and content in education are closely interrelated. This relationship can be seen and 

studied at different levels of depth.  The concern related to a particular language of testing (L1 or 
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L2) is to what extent it allows the students to demonstrate their content knowledge and to what 

extent they are restricted by it. As a result, “teachers may not be sure whether a student is simply 

unable to demonstrate knowledge because of a language barrier or whether, indeed, the student 

does not know the content material being assessed” (Short, 1993, pp. 629-630).  

 

In an attempt to deal with the problem of language of testing, it was suggested that the role of 

language in knowledge assessment be minimised so that the teachers can “find out what students 

know without the interference of language” (García, 2009, p. 372).  Despite the support  for this 

form of assessment (Baker, 2011; García, 2009; Short, 1993), there seem to be two major 

problems with it. First, although not acknowledged explicitly, it seems to be geared towards 

children and/or beginners in L2. ‘A child’ rather than ‘a learner’ or ‘a student’ is used as a generic 

term in the discussions of these alternative forms of assessment  (cf. Baker, 2011; García, 2009; 

Short, 1993). Second, it seems that these alternatives are possible only with the more rudimentary 

type of academic material and are unsuitable for the communication of more abstract and 

advanced concepts. For example, Short (1993) describes a teacher testing the geometrical 

knowledge of students using paper, scissors and other utensils. 

 

When language is used in testing (and many would argue that it is essentially inseparable from 

the subject-matter), four options seem to be available. First, there is testing in the language of 

instruction, the L2. Testing in L2 has been found problematic as teachers are sometimes unable 

to determine whether it is the lack of knowledge or language skills that prevent students from 

demonstrating their knowledge (García, 2009; Hofmannová, Novotná, & Pípalová, 2008; Short, 

1993; M. A. Snow, 1998). Second, testing in L1 has been proposed as an alternative, as L1 is still 

the dominant language of the majority of the students in bilingual programmes. This however 

has been found equally problematic, as L1 is not the language in which students learned the 

subject matter (Abedi, 2004, 2008). The problems experienced by students communicating their 

subject-knowledge in their non-curricular language (L1) are mainly lexical  in character 

(terminology), which however in turn may affect fluency (Hincks, 2010).  Third, 

‘translanguaging’, using a mixture of both languages as needed to show that the content 

knowledge is available to students, has been recommended (García, 2009) and used in teaching 

practice (R. K. Johnson, 1997). This practice has been also observed in research where students 

had to draw  on both of their languages to fulfil the task  (Stohler, 2006).  Finally, testing in both 

of the bilingual’s languages could be employed. This has been so far done only as part of 
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research designs where the language of testing served as an independent variable (cf.  Airey, 

2010; Hincks, 2010; Järvinen, 2010; Stohler, 2006). 

 

In educational practice, students are sometimes forced to switch between their two languages. 

For example, in Hungary in 1990s, students in bilingual programmes had to take the final 

examinations in their L1 (Duff, 1997b).  Similarly, in a British case, CLIL students studying 

geography and history through French had to take their exam in English despite their efforts to 

be tested in the language of instruction (Ullmann, 1999). The switching between bilinguals' two 

languages (especially switching to L1) is considered often as unproblematic, as it is believed that 

the content knowledge is easily transferred between the two languages. For example, Baker 

(2011, p. 165) writes that  

 

[c]oncepts learnt in one language can readily transfer into the other language. Teaching a 

child to multiply numbers in Spanish and use a dictionary in English easily transfers to 

multiplication or dictionary use in the other language. A child does not have to be re-

taught to multiply numbers in English. A mathematical concept can be easily and 

immediately used in English or Spanish if those languages are sufficiently well developed. 

 

However, this may not be always the case. The researchers who regard language and content 

integration as essential consider subject-related communicative competence as part of ‘knowing’ 

the subject. In other words, part of mastering the subject-matter is the learning of the 

appropriate way of communicating it (Gajo, 2007; Lemke, 1990). The ability to do so often relies 

on complex lexico-grammatical and pragmatic knowledge which may not be readily transferable 

between languages.  

 

b) Forms of content testing 

The reviewed studies also varied greatly in the assessment methods used for assessing content 

knowledge of students. The tests differed in the type and scope of content knowledge and 

language skills (e.g. writing, reading, and speaking) needed to successfully complete them.  

 

Several of the studies used written (cf. Jäppinen, 2005; Seikkula-Leino, 2007) or oral (cf. Stohler, 

2006) assessment developed specifically for the research. Other seemed to rely on standardised, 

multiple-choice written tests to assess the curricular learning (cf. Admiraal, et al., 2006; R. K. 

Johnson, 1997; H. W. Marsh, et al., 2000).  Johnson (1997) criticises the use of  multiple-choice 



 

25 

items and tests which do not require a more extensive use of language. He illustrates the issue 

with an example of a student in Hong-Kong where L2-educated students were found to perform 

equally well as their L1-educated peers in the standardised multiple-choice test. In an answer to a 

question in chemistry, the student gave the following answer, revealing great difficulties in 

communicating the subject knowledge: “separation the mixable from water the water is upper. 

We take some cold surface make the gas condenses change to water”(R. K. Johnson, 1997, pp. 

180-181). The author points out the possible differences in the knowledge assessed by tests 

based on multiple-choice items and those with open-ended items. The former can also result in 

higher scores due to test-taking strategies such as learning answers verbatim from textbooks.  

 

The example above suggests that these types of tests might reward surface learning and fail to 

assess deeper learning that would require analysing and internalising of the knowledge by 

students. These types of tests are thus not sensitive to possible gaps in curricular knowledge or in 

subject-specific competence (which may be regarded as part of the curricular knowledge) of the 

student.  As a result of this type of testing, many of the gaps (lexical or curricular) may remain 

undetected.  

 

The problem of language masking the knowledge gaps might be further aggravated by the 

content teachers’ approach to assessment. They may attribute any perceived problems to ‘the 

language’ and dismiss them as unimportant. In a survey of the staff teaching international 

students at the University of Auckland, Gravatt, Richards and Lewis (1997) found that the 

teachers were relatively confident in their ability to separate the language and content. For 

example, many stated that ‘language’ did not affect their marking of the content (p. 48). Similarly, 

with regard to the student’s answer quoted above, Johnson (1997, p. 181) reports that the 

teacher who marked the student’s answer found it sufficient and commented that “the student 

appeared to understand the scientific content but had difficulty expressing it.” Johnson warns 

that sometimes “the teacher or the examiner tends to look for evidence that the student knows 

the answer” and they ignore what they consider to be just a problem with “accuracy or style of 

presentation”.  

 

Attributing the difficulties with communicating subject knowledge to language might be 

dangerous as knowledge and language gaps can thus pass unnoticed and uncorrected. It might in 

some cases result in misjudging students’ level of knowledge or their learning progress. Llinares 

and Morton (2010) referring to Dalton-Puffer’s analysis of classroom discourse (Dalton-Puffer, 
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2007b), point to the danger when the knowledge of students is not assessed more carefully and 

instead  it is common to accept only a few keywords as a sign of knowledge. They describe the 

class practice where “detailed explanations may be pragmatically unnecessary in the classroom as 

students assume, usually correctly, that the teacher already knows the explanation. Thus, students 

may see it as enough to simply quote an appropriate term to trigger the appropriate concept in 

the teacher’s mind” (Llinares & Morton, 2010, p. 48). As a result of this practice, however, it is 

possible that “neither the teacher not the student is aware that misunderstanding (or no 

understanding) has taken place. A more effective classroom is when students and teachers are 

negotiating meaning, ensuring that mutual understanding has occurred” (Baker, 2011, p. 301).  

 

Given the importance of assessment of individuals and evaluation of programmes, it is surprising 

that assessment of bilingual students has not received more principled attention (García, 2009) 

and remains a “weak link” (Short, 1993, p. 653) in the additive immersion approaches. As Byrnes 

maintains, it is the lack of attention rather than the inherent difficulty of testing of bilinguals that 

has lead to the lack of evidence (Byrnes, 2008, p. 47). 

 

2.1.5 Summary  

In this section I discussed in brief the limitations of the previous research of CLIL-type bilingual 

educational programmes. It seems that at present there exists a great variation in methodological 

approaches to the study of learning by bilinguals which has so far prevented a formation of a 

coherent theoretical base. This base is crucial for devising and interpreting empirical studies as 

well as, on the practical level, for implementation of the bilingual programmes into the system of 

mainstream education.  
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2.2 Learning through academic reading and listening  

2.2.1 Reading to learn 

Whereas the previous section (2.1.) reviewed literature that addressed content learning and 

subject-specific language use of L2-educated students and compared them to learning through 

L1, the focus of this section is narrowed down to reading as a source of both content and lexical 

learning. Reading is one of the main sources of learning in schools. It is the source of declarative 

knowledge about the subject, of appropriate subject language and of academic language in 

general. Various studies stress the central role of reading in the acquisition of knowledge in the 

course of education (Chen & Donin, 1997; Grabe, 2002, 2009; Koda, 2004). Grabe (2009) lists 

six major academic purposes of reading, among which is ‘reading to learn’, i.e. reading for 

knowledge. This type of learning is distinguished from the other types by both the process (e.g. 

the reading is slower) and the product (the reader is expected to be able to recall and use the 

information contained in the text). 

 

The use of reading for learning has also been acknowledged by researchers dealing with bilingual 

education pedagogy. When learning through an L2, a less familiar language, reading has an 

especially important role as a support in knowledge building which the students can refer to if 

they do not understand the lecture or class explanation. For example, Johnson (1997, p. 177) 

claims that “the teaching of each subject is generally based on or around a textbook.” Also, 

Burger, Wesche and Migneron (1997, p. 74), describing a university course, comment that 

“readings that support the lectures are essential” in assisting students with learning through their 

second language. 

 

Written texts are often the main source of academic language acquisition, and, arguably, “the 

most important route to academic language is therefore, logically, through extensive reading”  

(Edwards, 2009, p. 64). For example,  Hajer (1996 cited in M. A. Snow, 1998, p. 254) reported a 

practice whereby teachers used everyday vocabulary in explaining the subject matter in the 

classroom and relied on the textbook to provide students with formal academic vocabulary.  

Thus written sources can play a) a central role in learning as main sources of information, b)  a 

supporting role as sources of information complementary to lectures, adding more details or 

allowing students to go over the material again, or alternatively,  c) they are perceived as sources 

of academic (and thus less familiar) subject-appropriate language.  
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2.2.2 Reading through L1 and L2: the process and products  

As written text is the main source of learning in the present study, this section discusses the 

research that concentrated on reading as a source of declarative knowledge. Moreover, since the 

focus of this study is on the outcomes of learning, reading research will be reported selectively in 

relation to two areas. First, the research on the process of reading that emphasised differences 

between reading through L1 and L2 is discussed as these may lead to different reading outcomes. 

Second, this section reviews research on information retention in the course of, or following, 

reading of a specialised text. Here, similar to previous sections of this review, the findings 

reporting the comparison between L1 and L2 reading products are highlighted.  

 

2.2.2.1 Differences between reading in L1 and L2  

Reading is a process that depends on an intricate interaction of different types of knowledge and 

cognitive components (for overviews and discussions of the different models of reading see 

Beck, 1993; Bernhardt, 1991, 2010; Grabe, 2009; Hudson, 2007; Koda, 2004; Underwood & 

Batt, 1996; Urquhart & Weir, 1998).  Also, it is a process that relies primarily on language as the 

vehicle of meaning communication.   

 

It could be argued that some of the components of the reading process are more dependent on 

language mastery than others. Bernhard (1991) distinguishes between ‘text-driven’ and 

‘knowledge-driven’ operations in reading. The text-driven operations include lexical, semantic 

and syntactic processing and its various subcomponents, all of which rely strongly on linguistic 

knowledge. Knowledge-driven operations, on the other hand, refer to different types of 

extralinguistic prior knowledge available to the readers such as domain or culture-specific 

knowledge.  As the main difference between L1 and L2 readers lies in language proficiency, it 

seems that it is the more language-dependent operations that the L2 users may experience 

difficulty with as a result of their insufficient mastery of L2.  

 

Among the most important of these are word recognition and access. The problems at this level 

arise when the meaning of a word occurring in the text is not available in reader’s mental lexicon  

at all, not available in sufficient depth or not with sufficient fluency (automaticity). The 

proportion of words in the text that are known to the reader crucially affects the ability to 

understand the text (Nation, 2001).  
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Both L1 and L2 readers might experience difficulties with understanding a written text: L1 

readers might face problems when reading texts that are more demanding in terms of the 

complexity of the content or structure; L2 readers might find reading of even easier texts 

difficult due to their limited vocabulary knowledge (Grabe, 2009). These difficulties limit the 

reader’s ability to construct a model of the text meaning. Two broad models of textual meaning 

have been recognised: a text model, referring to the information contained in and derivable from 

the text; and a situation model, referring to the information that readers have at their disposal 

prior to reading the text. These two models of comprehension can be related to the two types of 

operations involved in reading discussed above (i.e. knowledge and text driven operations).  

 

It has been proposed that readers deal with their deficiency in knowledge in one area by 

exploiting their knowledge in another area to a greater degree (Stanovich, 1980). This 

compensatory view of reading can be applied to both L1 and L2 readers. The strategy of relying 

on other then textual knowledge has been described frequently with respect to L2 readers 

(Bernhardt, 1991, 2010; Grabe, 2009; Hudson, 2007; Koda, 2004).  When the reader fails to 

construct a model of a text’s meaning, the different sources of knowledge interact to “impose  a 

certain degree of coherence on an interpretation that [the reader] may be required to provide” 

(Grabe, 2009, p. 49). Readers then might draw on a combination of their prior knowledge and 

information from the context. As Koda observes (2004, p. 59), “[w]hen much of the text is 

unfamiliar, readers are likely to either give up or draw on their background knowledge – 

activated through a small collection of familiar words – in making sense of the text, rather than 

constructing its meaning from the information presented”. Naturally, this strategy is likely to 

result in a coherent but incorrect comprehension of the text, making errors related to the 

meaning a common phenomenon in the reading performance of L2 readers (see Bernhardt, 1991 

; 2010 for the model of second language reading and the role of errors in this process). 

 

As was pointed out earlier, reading is a crucial resource in the teaching of subject knowledge. 

Errors in reading comprehension can thus crucially affect the subject-related information 

available to L2-educated students. Johnson (1997, p. 178)  gives examples from Hong-Kong 

where students worked with science and history texts. When tyring to understand these texts 

they focused on some content words as the main vehicles of meaning. One of the students (who 

had spent four years in an English-medium programme) attempted to explain the following 

sentence: “Located in a new estate, the centre was not as crowded as the study room we were 

accustomed to in Shek Kip Mei estate.” The student gave the following interpretation:  “The 
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centre was crowded. If we want to study our books, we have to go to Shek Kip Mei estate”. 

Johnson attributes this incorrect reading to the reliance on the content words such as ‘crowded’, 

‘centre’, ‘study’, etc. It is interesting to note that the intepretation constructed by the student had 

a different polarity than the original sentence, thus resulting in a completely opposite 

interpretation of the sentence. This approach (i.e. focus on the content words or terms) was even 

taught by one of the teachers as a strategy for coping with unfamiliar words in test questions. A 

similar strategy of focusing on the ‘main words’ and guessing the remaining ones, or constructing 

the meaning around them in the course of learning through the medium of L2, was reported by 

de Courcy (1997).  

 

Proficiency in L2 (and especially vocabulary knowledge) has been repeatedly stressed as a 

predictor of the quality of the reading skills in L2 (Qian, 2002). However, proficiency in L2 was 

also claimed to play a crucial role in the transfer of reading (and literacy) skills from L1 to L2.   

This assumption, expressed in the ‘interdependence hypothesis’, proposes that people with 

better reading skills in their L1 will tend to be better readers in their L2 too, as they rely on the 

same effective strategies that they can transfer from their L1 into their L2 (Cummins, 1991, 2001 

[1980]). This is especially true if the two languages are typologically similar. However, the 

successful transfer of skills from one language into another is mediated by proficiency in L2.  

This dynamic relationship between proficiency and ability to transfer literacy skills was 

formulated in the ‘threshold hypothesis’ which proposed that a certain level of L2 mastery was 

required for the transfer to be successful (Cummins, 1991). Thus, proficiency in L2 seems to be 

one of the critical factors in L2 reading. However, as Grabe (2009) remarked, even advanced 

users of L2 can still have difficulties in L2 reading when faced with more advanced texts (such as 

expository educational materials).  

 

2.2.2.2 Differences between L1 and L2 reading outcomes 

In this part, I review the findings of the studies that compared the product of reading through 

L1 and L2. In particular, the review concentrates on the studies that dealt with expository texts 

and the recall of factual information. 

 

Connor (1984) studied the difference in recall of an expository (newspaper) passage. The 

subjects were 21 non-native advanced users of English (11 Japanese and 10 Spanish L1 speakers) 

and 10 native English speakers. The recall of the text information was tested in writing 
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immediately after the reading (participants were instructed to write a paraphrase of what they had 

read).  The analysis revealed that the L1 speakers recalled more propositions than the L2 

speakers. However, further analysis of the data showed that the difference was due to the 

amount of detail recalled, with both groups recalling on average the same number of main ideas.  

 

In a series of studies, Donin and her colleagues explored the recall of domain-specific knowledge 

from expository texts (Chen & Donin, 1997; Donin, Graves, & Goyette, 2004; Donin & Silva, 

1993). First, in two studies Donin and Silva (1993) explored the information recall by 

intermediate L2 users in the domain of nursing. In their first study (sentence interpretation), 27 

nurses read three short medical texts in their L1 (English) and L2 (French). The recall was tested 

both in L1 and L2. The authors found that, while the participants recalled most information in 

the L1-input and L1-recall condition, the difference between the conditions was not statistically 

significant. With regard to the language of recall, the authors found that participants recalled 

more information from the L2 text in their L1 than in L2. The second study (paragraph 

interpretation) examined 9 nursing students (L1=English, L2=French) who were considered 

proficient speakers of French. The study found that students produced fewer inferences in the 

L2→L2 condition than in the L2→L1 condition. Donin and Silva concluded that their two 

studies provided support for the detrimental role of L2 as a language of production in recalling 

information, regardless of the language of reading. They concluded that “the use of second 

language production tends to underestimate and distort second-language comprehension, at least 

at intermediate levels of second-language proficiency” (p.391). In relation to the comparison of 

the first and second language comprehension, the authors found that “at least with an 

intermediate level in their second language, the participants’ comprehension of second-language 

text is very similar to their first-language comprehension” (p.394). It was possible, however, that 

the participants used their considerable prior knowledge of the topic (nursing) to substitute for 

the mastery of language.  

 

Second, Chen and Donin (1997) reported the results of a within-subject comparison of graduate 

students’ reading and recall of biology texts in Chinese (participants’ L1) and English. 36 

participants of two proficiency levels (high and low) were asked to recall the information they 

read immediately after reading each paragraph of the text and after reading all of the text. 

Semantic analysis of the recalls did not show differences between the groups, apart from a 

difference with regard to one feature which was recalled more from the L1 than L2 reading. 
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With regard to the language of recall of the L2 texts (L1 or L2), Chen and Donin concluded that 

on average there was no difference between the recall in the two languages. However, the 

authors point out that this does not mean that the processing in both languages is the same. 

Rather, they suggest that the lower performance in L1 could be due to a code-switching effect 

involved in transferring ideas from one language into another. When recalling in L2, information 

might be lost due to lower mastery of the language but, on the other hand, readers might benefit 

from the ability to recall things verbatim which their well-developed memory would enable them 

to do (as memorising is stressed in education in China).  

 

The study also found that the L2 proficiency affected the reading time, with the more proficient 

users reading more quickly. In particular, readers with less background knowledge were affected. 

Overall, reading in L1 was quicker than in L2.  Reading in L1 also seemed to have a facilitating 

effect and no differences related to prior knowledge were found. In L2, on the other hand, 

students with higher prior knowledge performed better than students with lower prior 

knowledge.  

 

Finally, Donin, Graves and Goyette (2004) compared adults reading through their L1 (English) 

and L2 (French).  The participants were asked to recall the information presented after each four 

sentences (the texts were around 200 words long). The authors found that participants read more 

slowly in their L2 than in their L1, although this difference was mitigated somewhat by their level 

of proficiency. In terms of the information recall, participants recalled more information from 

the texts read in the L1 than in L2. Proficiency did not play a role here.  

 

In another comparative study of L1 and L2 reading, Horiba, van den Broek and Fletcher (1993) 

compared the narrative text recall of 47 L2 (L1= Japanese) and 72 L1 English readers. The 

authors analyzed the recall protocols in terms of meaning recall and structural recall. They found 

that the L2 readers recalled significantly less information of both types than did the L1 readers. It 

is important to note that points for meaning recall were awarded only if the information in the 

protocols was repeated verbatim or paraphrased closely to the original text.  

 

These studies provided evidence of both similarities and differences between reading in L1 and 

L2. The studies found that reading through L1 tended to result in better recall than reading 

through L2. However, it seems that in some cases this difference was of a fine-grained nature, 

where the reading outcomes differed in the number of details recalled while the ‘gist’ of the text 



 

33 

was recalled equally well regardless of the language of reading. Some of the researchers 

questioned the effect of a particular language of recall on the ability to demonstrate the 

knowledge gained from the text. This issue is discussed in the following part.    

 

2.2.3  Measuring the products of reading 

2.2.3.1 Operationalisation of learning from written text 

There have been different ways of measuring comprehension, such as recall, summary, cloze, 

and mismatch clues (Koda, 2004). In this review, the focus is only on recall and summary studies 

as they can be interpreted also as studies of information retention and retrieval from a written 

source. Recall has been a traditional way of measuring text comprehension based on the 

argument that “what readers understand from texts, they can also recall” (Appel & Lantolf, 1994, 

p. 439).  This view of comprehension does not differentiate between the understanding of the 

text and retention of this knowledge. In much of the reading research this might not be an issue 

as comprehension tends to be tested after each sentence. However, in research that uses recall to 

test the comprehension of whole paragraphs or short texts without the participants being able to 

refer back to the texts, this approach becomes problematic.  

 

Some researchers proposed a more dynamic view of the encoding-retention-recall process 

(Appel & Lantolf, 1994; Roebuck, 1998). They see comprehension as a more ongoing process, 

where each attempt at recalling information results in a new interpretation of the knowledge. 

Thus they argue for “continued comprehension” where “readers continue to build a 

comprehension model of the assigned text through talking or writing about it” (Roebuck, 1998, 

p. xi). This approach regards knowledge as somethig different than just a solid piece of 

information that can be retreived from the memory storage and produced repeatedly in the same 

form. As a result, it also implies a different view of knowledge ownership and awareness on the 

part of the reader. Appel and Lantolf (1994) discuss a possible ‘illusion of understanding’ (p. 440) 

which the reader remains  unaware of. They give an example from their data in which “the 

subject does not realize her lack of comprehension of the text until she is confronted with the 

task of having to recall it” (p. 442). The subject’s lack of comprehension is demonstrated by 

inaccuracy in meaning and some problems with coherence.   
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2.2.3.2 The use of L1 or L2 for measuring recall  

Some studies raised the methodological question of whether L2 comprehension should be 

measured by a recall in L1 or L2. The authors of these studies argue that whereas L2 has been 

frequently used to assess L2 comprehension, participants in the text recall studies performed 

better when asked to recall the information in their L1 rather than in the L2 (Donin & Silva, 

1993; Lee, 1986; Wolff, 1987); some even ascribe major differences in their findings and those of 

other researchers to the choice of the language of recall (Wolff, 1987). They argue that L2 as the 

language of knowledge assessment prevented the readers from demonstrating the full extent of 

their understanding of the text and thus even contributed to the prevailing perception of L2 

reading as somewhat inferior to L1 reading. Also, possible differences in the nature of L1 and L2 

recall were suggested (Chen & Donin, 1997). 

 

2.2.4 Summary  

This section focused on acquiring new declarative knowledge from written text. In particular, 

studies that dealt with reading specialised texts and that included a cross-language component 

were discussed.  First, the difference between the process of constructing knowledge through L1 

and L2 was described, with L2-medium readers being more prone to errors in their 

understanding of the text. Proficiency in L2 and, in particular, familiarity with words used in 

texts, seems to determine the extent of comprehension. The studies that investigated the reading 

outcomes of more proficient users of L2 provided evidence about the possibly closing gap 

between the skills of native and advanced non-native users in terms of their information recall; 

reading through either L1 or L2 seemed to result in good information retention from the text, 

with those reading through their L2 missing (or not recalling) only the finer details from the 

texts.  
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2.3 Learning new words through academic reading 

This section first describes specialised subject-related words, their characteristics and what is 

involved in knowing them. Then the review briefly discusses what is involved in learning words 

from context (e.g. academic reading). Finally, this part focuses in detail on definitions embedded 

in the text as a source of learning word meanings. Throughout this part, where possible and 

appropriate, a comparative view of learning through L1 and L2 is adopted.  

 

2.3.1 What is there to know about specialised words  

Subject-related specialised words and their meanings are of particular interest to this study and 

are therefore described in greater detail in this part. Subject-specific (technical) vocabulary is in 

general low-frequency lexis characterised by relation to a specific field. According to Nation 

(2001, p. 198) “a technical word is one that is recognisably specific to a particular topic, field or 

discipline.” However, a word’s status as a technical word is relative as there are “degrees of 

‘technicalnesss’ depending on how restricted a word is to a particular area” (Nation, 2001, p. 198; 

cf. also Pearson, 1998; Woodward-Kron, 2008). Also, sometimes there is no clear-cut distinction 

between technical, sub-technical and general words, as some general words might be considered 

technical in certain areas (Chung & Nation, 2004; Nation, 2001).  Finally, in relation to the users,  

knowledge of  technical words is also relative and, as Nation and Hwang (1995, p. 37) note, “one 

person’s technical vocabulary is another person’s low frequency vocabulary”. 

 

There are several dimensions of word knowledge. Nation distinguishes between three broad 

areas: form, meaning and use (Nation, 1990, 2001). Technical words are here considered in terms 

of two of these dimensions, meaning and use.  

 

The meaning dimension involves lexical and semantic properties of the word (form-meaning and 

concept-referent relationships) and its relationship with other words (associations). Specialised 

technical vocabulary items are interesting especially with respect to their semantic properties. 

First, it could be argued that the purpose of technical words is to unambiguously denote the 

meaning of a concept and thus make it easier for words to reflect the conceptual taxonomies 

behind them (Pearson, 1998, p. 12).  
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Second, the depth of understanding of a field is closely related to how well the technical word is 

understood and used (Chung & Nation, 2004; Cronbach, 1942; Nation, 2001). Several authors 

stressed this relationship between technical words and specialised knowledge.  On the one hand, 

they highlighted the role of subject-related words and learning. For example, Nation stated that 

“learning technical words is closely connected with learning the subject” (Nation, 1990, p. 141). 

Similarly, Woodward-Kron (2008, p. 246) maintains that  “specialist language of a discipline is 

intrinsic to students’ learning of disciplinary knowledge; students need to show their 

understanding of concepts, phenomena, relations between phenomena etc. by incorporating the 

specialist language in order to make meaning and engage with disciplinary knowledge”.  On the 

other hand, some authors stressed the use of technical words as indicative of the depth of the 

specialist knowledge. As Drum and Konopak note,  “it is the knowledge and use of [...] 

terminology that distinguishes the expert from the novice” (1987, p. 78). As a result, the use of 

specialist language can also serve as a basis for assessment of subject competence (Huang & 

Morgan, 2003). This emphasis on terminology and lexis as an inseparable part of subject-related 

competence has been also mentioned and recently given more attention by researchers in the 

field of bilingual education (e.g. Coyle, 2007; Gajo, 2007; Gajo & Serra, 2002; Lorenzo, 2007). 

 

The use dimension as defined by Nation (2001) includes local (colligational and collocational) and 

more general (e.g. registerial) restrictions on the use of a word. With respect to word use, 

Richards (1976) also adds what could be termed a lexical  meta-knowledge, i.e. the knowledge of 

the probability of the occurrence of the word in a certain context.  As already stated above, this 

ability might depend on expertise in the subject area. Moreover, it can be also related to the 

knowledge of sub-technical vocabulary (general academic words) that is common for the field. 

This is related to an important dimension of word knowledge which is the level of integration of 

a word with other words and the strength of the connections formed between them. This 

network knowledge can manifest itself through semantic word associations or through the 

awareness of the conditions of the use of a word (e.g. its appropriateness for certain contexts).  

 

2.3.2 What plays a role in learning new words from academic reading 

In this part, the factors that play a role in lexical acquisition in general with respect to both L1 

and L2 learning are presented. Then, reading is discussed in greater detail as one of the areas 

which vocabulary is acquired from and which is particularly relevant for this study. Finally, 
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research providing evidence of the amount and nature of vocabulary acquired in the course of 

academic study mainly from reading is considered.  

   

2.3.2.1 Psycholinguistic operations 

First, the mental operations crucial to the acquisition (extracting) of lexical information from 

meaningful and contextualised discourse are discussed. At the core of any learning lies attention 

and noticing (Gass, 1988; Nation, 2001; VanPatten, Williams, Rott, & Overstreet, 2004). There 

are different degrees of intentionality in noticing. Gass (1988) lists several factors that can affect 

whether a new form is noticed and thus can potentially be acquired. For example, words or 

forms can be noticed as a result of their salience, which might be affected by their very high or 

very low frequency. This might be the case especially with more advanced learners (such as the 

participants in this study) for whom encountering an unfamiliar word may be unusual and thus 

attract their attention. Other mediating variables can be affective factors such as motivation and 

prior knowledge all of which play a role in the selective attention of readers.   

 

Although these processes are similar for L1 and L2 users, a possible difference related to the 

distribution of attentional resources and the capacity of working memory has been suggested 

(Robinson, 2003). As discussed in the previous part (section 2.2.2.1), due to the insufficient 

automaticity of word recognition or vocabulary knowledge, L2 users might have less processing 

space (working memory) available for guessing and inferring. 

 

After the initial link between a word’s form and its meaning is established, there are several 

factors both internal and external to the learner that affect whether this information about the 

new word will be stored for further processing or not (or in Gass’s terms (1988), whether the 

input will become intake). This is influenced by the strength of the initial connection. The 

robustness of this link can depend on whether the context provided sufficient information, 

which moreover was processed by the reader (de Bot, Paribakht, & Wesche, 1997; Sternberg, 

1987) but also on whether the word was sufficiently integrated into the learner’s lexical network 

(de Bot, Lowie, & Verspoor, 2005).  Further, subsequent encounters with the word may be 

necessary for deepening of the various aspects of the word knowledge. As a result of this gradual 

development, it is to be expected that the knowledge of words at  various stages of acquisition 

can be incomplete or imprecise (Henriksen, 1999). 
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These processes are true of both L1 and L2 acquisition. As Singleton stated (1999, p. 82), “L2 

learners have a number of difficulties in common with L1 learners in their struggle to isolate 

meaningful units and connect them with aspects of reality, to internalize and replicate the formal 

characteristics of these units, and to puzzle out and store their precise meanings”. However, L2 

vocabulary acquisition has been claimed to differ from L1 acquisition in two major respects. 

According to Jiang (2000, p. 49), learning words in L1 is a process qualitatively different from 

learning words in L2 due to two types of constraints associated with L2 acquisition in 

instructional setting: lack of sufficient contextualized input and the presence of the established 

semantic and lexical systems (cf. Singleton, 1999). While this may indeed be true of much of L2 

lexical learning, it is not necessarily always the case.  

 

The first type of constraint identified by Jiang (2000) is the presence of an established lexical 

system of concepts. In the process of new semantic and lexical acquisition, this would lead to 

mapping of a new L2 form onto an already existing L1 concept, or adjusting an already existing 

L1-based concept. However, this process of semantic mediation would not occur in the situation 

when the concept to be acquired is novel to the semantic system. Graves (1987) distinguishes  

between four different types of word learning: 1) learning to read known words, 2) learning new 

meanings for known words, 3) learning new words representing known concepts and 4) learning 

new words representing new concepts (for a discussion of the four types see also Drum and 

Konopak, 1987). It seems that the majority of studies on learning words and their meanings in 

L2 and putting them into use are concerned with the first three types of learning. As Hague 

(1987) points out, this may be the case with  beginning learners of a foreign language; it is hardly 

true of more advanced learners, who are often learning new information about the world along 

with learning an additional language. This is especially the case with students in L2-medium 

education, as they are acquiring new subject-knowledge and the language to communicate this 

knowledge at the same time. 

 

2.3.2.2 Acquisition of vocabulary from naturalistic (content-area) reading and 
listening 

In this part I briefly discuss what affects the ability to acquire vocabulary naturally in the course 

of reading or listening. Also, findings of the studies that investigated learning of academic  and 

subject-specific technical vocabulary are presented.  
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The second type of constraint on the lexical learning of L2 speakers mentioned by Jiang (2000, p. 

49) was that “learners often lack sufficient, highly contextualised input”.  This is a problem with 

regard to the nature of lexical knowledge acquired and its usability for communicative purposes 

(i.e. the automaticity of processing and production).  It is assumed that the natural form of 

acquiring words, such as is characteristic for L1 acquisition, happens mostly from sources where 

words occur in context. On the other hand, this is contrasted with learning the words in 

isolation, which is regarded as typical for L2 instructional learning. Learning words in isolation or 

with very limited context promotes explicit declarative knowledge which usually cannot be 

automatically accessed for use. By contrast, encountering words in context contributes to implicit 

learning of their meaning, use and associations which facilitates the lexical access. This is for 

example the case of incidental vocabulary learning from content-area reading.  

 

Let us now consider the factors that affect learning of words from text. This learning “is 

determined by complex interaction of contextual, word, textual and learner factors” (de Bot, et 

al., 1997, pp. 314-315). First, several of the studies identified the degree of support provided by 

the context as an important factor in inferring word information (Hague, 1987; Hulstijn, 2003; 

Nation, 2001; Sternberg, 1987). Studies also identified the specific type of contextual support 

(such as the degree and type of elaboration) as crucial in learning words (Haynes, 1993; Hulstijn, 

Hollander, & Greidanus, 1996; Swanborn & de Glopper, 1999). Also the degree of familiarity 

with the surrounding words proved crucial (Nagy, Anderson, & Herman, 1987) as it is the local 

information (at a sentence level) that is essential for correct guessing of word meaning and 

extracting of word properties (Huckin & Bloch, 1995; Paribakht & Wesche, 1999). 

 

Further, some word properties play a role in word learning, such as for example abstractness, 

length of words, or misleading morphology (Laufer, 1990a, 1990b, 1997; Nagy, et al., 1987; 

Vidal, 2003). Also, it was pointed out that nouns and other content words with clear reference 

are learned better from reading (Paribakht & Wesche, 1999) which is often the case with 

technical words (Lessard-Clouston, 2008).  

 

With regard to some of the learner-related factors in lexical acquisition from reading, Huckin and 

Coady (1999) argued that the learner’s purpose, motivation and interest play an important role. 

This is a more dynamic view of the reading process where it is the interaction of the text and the 

learner’s motivation that influence the outcomes. Similarly, Paribakht and Wesche (1999, p. 213) 

argue that words perceived as useful by the reader tend to be remembered more easily.  
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With regard to individual characteristics of readers, in addition to the factors already mentioned 

above, the level of L2 proficiency is crucial as it determines how much information from the 

context the reader is able to process and use (de Bot, et al., 1997) .  

 

Next, the findings from several studies that investigated learning vocabulary from specialised 

academic contexts are considered. Lessard-Clouston (2005, 2006, 2009) has offered insight into 

the learning of subject-related terminology among university students of theology in Canada. He 

introduced a comparative component into his study as he documented the lexical growth of 

seven native speakers of English and five non-native speakers (NNES). He found that, although 

at the beginning of the study (the beginning of the semester) the non-native speakers’ breadth of 

vocabulary was smaller than that of the native speakers, this difference was not observed in the 

end-of-the-semester test. However, a difference in the quality (depth) of the word knowledge 

appeared between the native and non-native speakers, with the native speakers improving their 

depth of knowledge on average by twenty percent, while the non-native speakers’ mean score 

increased only by approximately six percent. Lessard-Clouston concludes that while both groups 

of learners improved their depth of knowledge, the native speakers seemed “to have done so at a 

greater rate than the NNES speakers” (2006, p. 185).  

 

In a series of studies Parry (1991, 1993, 1997) reported on the learning of vocabulary by 

university students in different academic disciplines. In one of her studies, Parry (1993) describes 

the findings from a longitudinal study of a Japanese student, Yuko,  studying anthropology 

through English. The student was asked to record all unfamiliar words encountered in the 

textbook for the anthropology course and provide her translations of these words. The results 

showed that the student was partly successful in guessing the word meanings. However, 

semantic errors were found in the meaning of many of the words. Despite the fact that there was 

a clear semantic relationship with the target meanings, in some cases various errors related to the 

semantic hierarchy or network knowledge were revealed: the word meanings were often either 

too broad or too narrow, or they  added or subtracted some components from the original 

meaning. Parry uses the background subject-matter knowledge as a larger context in which Yuko 

was reading to explain the success of many of the guessed words. It should be noted that L1 was 

used in the assessment of lexical knowledge. 
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In a study of vocabulary acquisition from academic listening, Vidal (2003)  investigated 122 first-

year university students in Spain who learned vocabulary  from listening to lectures on tourism in 

English.  The author found that students were able to acquire some words from the lecture. The 

ability to learn from lectures was significantly affected by the students’ proficiency. With regard 

to the retention of the learned items, students retained approximately half (between 43 and 57 

percent) of the words when tested after a month.  

 

In a study of L2 readers (N=54) and their strategies in learning subject-related vocabulary from 

academic texts, Hayes and Baker (1993) compared a group of Taiwanese college students with 

American native speakers. The authors found that the non-native students were less successful 

than their American peers in picking up words in the course of both incidental learning and the 

intentional learning that followed. Moreover, in terms of the quality of their definitions of the 

acquired words, the native speakers were able to provide more details (distinguishing features) 

about the tested words.  The authors concluded that the most significant factor that contributed 

to the difference between the two groups was lower vocabulary mastery among the non-native 

speakers, which in turn limited the information gained from the text.  However, it should be 

noted that the fact that the researchers took points off if a student’s answer contained exact 

wording from the text could have affected the results in favour of the native speakers.  

 

The researchers explained this as a reaction to the tendency of Taiwanese students to repeat the 

text verbatim and to “echo words from the text even if they did not know their meanings” (p. 

146) which was discovered when these students were further asked to define or explain some of 

the terms they used in their answers. This strategy was not observed among the American 

students. The authors comment also on the use of prior knowledge to interpret the text, which 

led sometimes to different ‘twists’ of interpretation, including lexical mistakes and 

misconceptions. The authors warn that students’ comprehension (in both groups) became 

“incomplete when prior vocabulary and experiential knowledge was not modified by close 

reading of the text” (p. 148).   

 

In this part of the thesis, the studies that dealt with acquisition of subject-related vocabulary 

prevalently from reading were described. Whereas this part focused on lexical learning from 

written sources that ranged in scope from one disciplinary text to the course reading for a whole 

semester, the following part focuses solely on vocabulary learning from definitions as one type of 

lexical familiarisation frequently contained in textbooks.  
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2.3.2.3 Learning from definitions 

Definitions have been discussed in the studies of vocabulary acquisition in connection with both 

the learning and testing of word knowledge. With regard to the former, first, definitions have 

been investigated mainly as a type of textual elaboration, i.e. the case of a text providing explicit 

clues to a word’s meaning. Second, they have been studied as one type of vocabulary learning 

strategy which involves looking up word senses in a dictionary or consulting glosses next to the 

text (e.g. Nation, 2001; Schouten-van Parreren, 1989; Stoller, 2004). Third, definitions have been 

mentioned in relation to intentional decontextualised learning of words from word lists where 

the word form and meaning are presented in isolation. Several researchers expressed reservations 

about  the use of definitions in teaching new vocabulary items (e.g. Anderson & Nagy, 1991; 

Hague, 1987; Huckin & Coady, 1999). 

 

The studies that criticise the use of definitions in word learning seem to hold a number of 

assumptions about the learning process. First, researchers expressed doubts about the 

effectiveness of definitions in improving the word knowledge of learners, as several studies 

found no or only small gains from definitions or lexical familiarisation (e.g. Haynes & Baker, 

1993). This seemed to be related to the fact that definitions (e.g. those found in a dictionary) 

provided information about the word’s meaning that was contextually inappropriate or even 

irrelevant to the particular use of the word  (it was too specific or too general, or emphasised a 

different sense of the word from that used in the text) (e.g. Anderson & Nagy, 1991) .  

 

Second, when presented as an overt clue to the word meaning in a word list (that is, in isolation), 

it was argued that definitions failed to provide sufficient information about aspects of the word 

other than the meaning (e.g. Huckin & Coady, 1999). Thus, in terms of the nature of the lexical 

competence gained from them, definitions are seen as fostering explicit declarative knowledge of 

the word’s meaning (Hulstijn, 2003). This raises concerns about the usefulness of this knowledge 

in the course of natural discourse production or processing as it is believed this knowledge might 

not lend itself readily to use in more proceduralised operations such as reading and speaking 

(Schouten-van Parreren, 1989). As Singleton (1999, p. 51) put it, “mastery of individual forms 

and meanings in isolation is absolutely no guarantee of capacity to recognize or appropriately 

deploy the words in question in context. Accordingly, an exclusive or even a very heavy reliance 

on atomistic techniques is unlikely to be a recipe for unqualified success.” 

 



 

43 

However, it seems that in some contexts and text types, learning new words through definitions 

might be part of the natural process of language acquisition, both in L1 and L2, rendering many 

of the objections quoted above immaterial.  This is the case of the use of definitions in content 

learning to familiarise the students with the meaning of new subject-related (technical) words.  It 

was shown by several researchers that definitions are a common means of lexical familiarisation 

in textbooks and lectures (Bramki & Williams, 1984; Flowerdew, 1992; Haynes & Baker, 1993; 

Lessard-Clouston, 2009; Nation, 2001). Bramki and Williams state (1984) that lexical familiarisation 

is a  

contextual aid, intentionally and explicitly provided by the author when writing for a 

specific readership. The writer’s intention is to help his reader, by providing him with 

sufficient familiarity with the new word, as employed in its context, so that the reader can 

continue reading with understanding (p. 170). 

 

Thus, although there is an element of deliberate placement of the definitions that act as lexical 

familiarisation in the text, the definition is an integral part of the text and its meaning. As such, it 

provides exactly the right amount of information which, together with the broader context, 

enables the reader to sufficiently construct the meaning of the word at a depth appropriate for 

this specific context. Whereas the relevant semantic and syntactic information facilitates the 

inferencing processes to some extent (as the meaning does not have to be guessed), the broader 

context might provide additional support for the deeper processing of the meaning. Thus, the 

reader receives sufficient information about the word and can thus avoid the situation when an 

insufficient context results in incorrect guesses and a wrong meaning being inferred (Beck, 

McKeown, & McCaslin, 1983).  

 

A second argument in favour of using definitions is that they may act as an important factor in 

the broader lexical development of learners, as they actively contribute to the integration of the 

new word into the network of the existing lexical and semantic system.  As argued above, 

integration of new and already existing knowledge and strengthening of the nodal network 

around the new word are crucial for retaining it in the long-term memory (Singleton, 1999; 

VanPatten, et al., 2004).  Hague (1987), discussing the advantages of different models of 

learning, stated that “new knowledge is more easily acquired when it can be related to or attached 

to something that is already known. Translated into vocabulary instruction, this model would 

capitalize on already existing semantic relationships as a means of showing students how new 

words are related to already known words or concepts” (p. 221). 
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Definitions seem to be a good means of linking the new and older semantic and lexical 

information as they “define words in terms of other words” (C. E. Snow, Cancino, de Temple, & 

Schley, 1991; Verhallen & Schoonen, 1993, 1998)  and thus can encourage the entering of the 

word into semantic relationships with other entries in the mental lexicon.  The strengthening of 

the associations in the lexical network has implications not only for the retention of the words, 

but equally for their use. The definition shows the words in the ‘company’ of other words that 

are appropriate to be used together (e.g. in the academic texts).  Thus definitions contribute to 

the development of register awareness as they show to the reader which words are to be used 

together in academic and subject-specific texts.  

 

In sum, as already argued above (section 2.3.1), learning the meanings of new specialised words 

is an integral part of learning new subject knowledge and is acknowledged as such by the 

textbook writers. Lexical familiarisation, one type of which is defining, is a common way of 

communicating the meaning of new words to students and thus developing both their lexical and 

subject competence. Second, definitions in this sense are an integral part of the context and thus 

fulfil both conditions needed for effective learning of the word – providing sufficiently 

unambiguous information about the word’s meaning (Schouten-van Parreren, 1989) in addition 

to all advantages that seeing a word in the context gives. Moreover, definitions allow a direct 

linking of the new information with the semantic system at hand, making explicit the semantic 

relationships between the new and older words.  

 

2.3.3 Summary 

This section concentrated on the learning of meanings of new technical words in the course of 

subject-related reading. It was argued that a successful use of specialised words requires a 

combination of lexical and content knowledge. A successful definition of a technical word thus 

needs to draw on both of these knowledge sources and can be used to demonstrate the quality of 

academic learning. Studies that investigated the acquisition of technical words in the course of 

studying showed differences between L1 and L2 users. Although successful to some extent, the 

non-native users of language were less effective than the L1-speaking controls in terms of 

increasing the size of their vocabulary and the depth at which the new words were known. 

However, all of the studies demonstrated that subject-related materials (e.g. lectures and 

textbooks) represent a very viable source of further lexical and conceptual development for both 

native and non-native users of the language.  



 

45 

2.4 Expressing subject knowledge  

Being able to verbalise one’s knowledge is essential in the academic environment. Students have 

to be able to express their knowledge in order to work with it further and in order for their 

progress and understanding to be assessed.  Subject knowledge can be communicated in 

different ways: by demonstration or verbally (orally or in writing).  In this part, oral 

communication of subject knowledge and what is important for it to be effective is discussed. 

While the previous three parts were concerned primarily with learning and assessment of subject-

specific knowledge or skills, this part focuses chiefly on how well the knowledge is expressed by 

students.  

 

As spoken discourse is at the centre of this study, it is examined in greater detail in this section. 

First, a general overview the processes involved in the speech production of L1 and L2 speakers 

is presented.  Then, as this study is concerned chiefly with subject-specific spoken discourse, 

some of its most relevant properties are described. Finally, the focus of this section is narrowed 

down to how subject knowledge is demonstrated through knowledge of technical words and 

their definitions. As in the previous parts of the literature review, throughout this section a 

comparative view of native and non-native speakers’ performance is emphasised.   

 

2.4.1 Spoken  production 

This section first outlines the process of generating and producing oral language. Levelt’s 

speaking model (Levelt, 1989) will be described briefly as a basis for the discussion of 

communication. Communication strategies are then addressed with particular attention to how 

speakers resolve potential communicative breakdown. Finally some issues are raised with regard 

to assessing spoken communication of academic knowledge.  

 

In brief, Levelt’s model of speaking production (Levelt, 1989) proposes three major 

components: 1) the pre-speaking conceptualisation stage, 2) the formulating stage and 3) the 

production stage. In the conceptualising stage, the message is planned and the necessary 

information for the message is accessed and ordered. After the ‘preverbal message’ is complete, 

the formulating stage involves selection of the appropriate linguistic forms for the message 

execution. This includes grammatical and phonological encoding. The grammatical encoding 
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draws on available linguistic resources while at the phonological stage an articulatory plan is 

generated. Finally, at the articulatory stage, the actual speech is produced.  

 

This model was further developed and adjusted by de Bot (1992) to accommodate bilingual 

spoken production. His adjustments aimed to account in particular for the existence and co-

ordination of two linguistic codes in the speaker’s mind. This would allow us to explain typically 

bilingual phenomena such as the choice of a particular language in the information encoding 

process and to include such bilingual behaviour such as code-switching. Moreover,  de Bot 

attempted to explain the continued separate activation of two linguistic codes where he proposed 

partly separate (in the case of grammar) and partly shared (lexicon, knowledge) organisation and 

storage (see also Douglas, 1997 for further modification of de Bot's bilingual speaking model). 

 

Returning to Level’s speaking model (1989), Levelt proposes that  message generation is subject 

to self-monitoring at the different stages of speech planning and production, allowing the 

speaker to detect problems either with the content or the form of the planned speech. If a 

problem is encountered during the message formulation, the speaker can return to an earlier 

stage and conceptualise the message in an alternative way.  

 

Poulisse (1990, pp. 70-71) identified two major factors that can constrain the communication 

process. First, insufficient linguistic knowledge (in particular a lexical gap) can result in the need 

to reformulate the message. Second, the lack of time increases the processing demands on the 

speaker, which can result in a reduced informativeness or higher rate of errors in the message.  

Faced with a difficulty in encoding the message, speakers use a variety of communicative 

strategies to express the intended meaning (Bongaerts & Poulisse, 1989; Duff, 1997a; Poulisse, 

1990). Yule and Tarone (1997) recognise three broad classes of communicate strategies: 

reductive, interactive and compensatory. The first, reductive strategies, describe a situation in 

which speakers abandon the message. The second, interactive strategies, refer to the case when 

speakers appeal for assistance or try to communicative the message by non-verbal means (e.g. by 

gestures). The last, compensatory strategies, include a range of linguistic means that speakers may 

employ when dealing with a gap in their linguistic knowledge. In many cases these exploit the 

semantic relationships between single words such as synonyms, co-hyponyms or superordinate 

and subordinate terms.  Speakers can also use multi-word strategies such as circumlocution, 

paraphrase, lexical decomposition, description or lexical simplification (e.g. Blum-Kulka & 

Levenston, 1983). Whereas the compensatory strategies can serve to restructure the message, the 
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final product might be less communicatively successful as a result of errors such as inappropriate 

lexical choice (including register and collocational errors) (Blum-Kulka & Levenston, 1983) or 

“awkward verbosity” (Varadi, 1983, p. 84).  

 

Research that concentrated on comparing the compensatory communicative strategies used by 

L1 and L2 speakers (Bongaerts & Poulisse, 1989; Poulisse, 1990) indicates that there are no 

essential differences  in the nature of the strategies used. The difference might be related to the 

frequency of their use as L2 speakers experience difficulties when formulating the message more 

often than L1 speakers. In addition, Poulisse (1990) found a connection between the students’ 

level of proficiency in L2 and the number of compensatory strategies they employed, with the 

less proficient students relying on them more often.    

 

2.4.2 Properties of spoken academic discourse 

Whereas the previous section outlines the principles that guide the production of spoken 

discourse in general, this section focuses on a more specialised dimension of spoken production, 

namely academic discourse and its characteristics. In this part, the properties of subject-related 

communicative competence most relevant to this study are discussed. This research adopts a 

communicative (socio-pragmatic) perspective on discourse which emphasises the appropriate use 

of language for a particular context or communicative function. The appropriateness of the 

language use is determined and judged in relation to the socio-linguistic norms of that particular 

domain or function (McNamara & Roever, 2006). The appropriateness of the academic 

discourse is here discussed first in terms of (the adherence to) academic register and then, more 

generally, in terms of speech-related properties, accuracy and fluency.  

 

2.4.2.1 Academic and subject-specific register 

Academic discourse, like other language varieties, can be defined by its situational characteristics 

and typical language features (Biber, 2006a).  With regard to the context of its use, it is typically 

associated with schooling and academia. However, this context can be further sub-categorised, 

and the linguistic features typical of these sub-contexts will differ accordingly. For example, the 

typical linguistic characteristics will differ according to the academic discipline (Hyland, 2006; 

Scarcella, 2003), the specific academic genre,  or according to the mode of  delivery (e.g. written, 

spoken, visual). With respect to the mode of communication, as noted by Hyland (2009), spoken 

academic discourse has not been well described in comparison with the written mode.  
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Moreover, features of academic discourse will differ also according to the level of education. 

Whereas academic language can be broadly defined as “language through which school subjects 

are taught and assessed” (Scarcella, 2003, p. 9), this has different implications for language used 

in high schools or at universities. Most of the research so far has focused on the description of 

academic language in the university environment (Biber, 2006b; Hinkel, 2002; Hyland, 2009). 

Less attention has been given to the relatively less specialised level of high-school language, 

despite its clearly academic nature (Nippold, 2004; Nippold, Hegel, Sohlberg, & Schwarz, 1999). 

Most systematic attention has been paid to high-school academic language in research drawing 

on  Systematic Functional Linguistics (De Oliveira, 2011; Halliday & Martin, 1993; Veel, 1997), 

which however has focused strongly on the language of textbooks. Secondary school spoken 

academic discourse in L1 has been investigated only rarely, although there is a growing body of 

research on second language academic language users at this level of education in CLIL 

programmes (see for example Dalton-Puffer, 2004, 2007b). 

 

Linguistic analyses of academic discourse highlight the role of lexicon, grammar and other 

discursive features achieved by a combination of linguistic means.  It should be noted that these 

features are viewed in relative terms and their occurrence can be assessed on a continuum 

ranging from more colloquial to more formal academic style (C. E. Snow & Uccelli, 2009). Snow 

and Uccelli (2009), in an overview of findings on academic discourse, list some of the core 

linguistic features that have been found to occur relatively more frequently in academic discourse 

than in other types of discourse.  

 

Two of these typical features are impersonal stance and density of information. The latter can be 

achieved through lexical density, conciseness and lower redundancy in discourse (Hyland, 2006; 

C. E. Snow & Uccelli, 2009). Appropriate lexical choice lies at the core of many of these 

linguistic features. Usually, it is characterised by the lack of colloquial expressions and fuzziness 

and the presence of precise and abstract expressions. The role of technical vocabulary in subject-

specific communication has been stressed earlier in the thesis (section 2.3.1). Using technical 

words can contribute considerably to lexical density as each of these words carries a high 

informational load; they “distil or compress meanings” (Woodward-Kron, 2008, p. 238). As 

Biber stresses (2006, p. 478),  word choice is “probably the most obvious linguistic difference 

among registers” (see also Pearson, 1998). Also in bilingual education, the role of appropriate 

lexical choice has been repeatedly recognised as lying at the core of bilingual academic and 
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subject-specific literacy (Coyle, 2007; Gajo, 2007; Lorenzo, 2007). Other features commonly 

mentioned in relation to academic prose are a higher degree of nominalisation (Hyland, 2009) 

and abstractness (Hyland, 2009; C. E. Snow & Uccelli, 2009; Woodward-Kron, 2008). The last 

two features have been also recognised as important in high-school academic writing (Martin, 

1993b; Veel, 1997). 

 

In terms of where academic language can be acquired from, exposure is often regarded as a 

crucial factor (Cummins & Man, 2007). As Snow and Uccelli stress (2009, p. 128), “[e]xposure to 

talking styles that display features of academic discourse and participation in academic genres is 

probably essential for mastering academic language.” In addition to exposure, Lemke (1990) also 

reminds us of the need for opportunity to engage productively in academic discourse.  However, 

exposure seems to have been a problem in immersion classrooms and, as a result, “[i]mmersion 

students tend to lack the social and stylistic sense of appropriate language use which the native 

speaker possesses” (Baker, 2011, p. 268).  

 

2.4.2.2 Accuracy and Fluency  

Accuracy and fluency are properties of language often measured in relation to general or more 

specialised spoken production (e.g. G. Brown & Yule, 1983; Bygate, 1987; Douglas, 1997; 

Luoma, 2004). 

 

First, for a message to be successful it has to adhere to the grammatical norms of the target 

language. Whereas the norms are quite clearly stated (Pallotti, 2009), the different media of 

communication might raise different expectations of what is target-like use. It could be assumed 

that spoken production is in general less accurate than written language due to heavier 

processing demands during its production. However, as Luoma (2004) pointed out, the two 

modes of communication, written and spoken, exist on a continuum, with (formal) academic 

speech often more closely resembling written communication. 

 

Second, another important factor in message delivery is the fluency or speed of communication. 

Fluency has been defined in very broad terms as “the production of language in real time 

without undue pausing or hesitation” (Ellis & Barkhuizen, 2005, p. 139). As a measure of general 

language development or competence, fluency has been studied extensively, but not many 

researchers have studied it in the context of or with regard to a specialised context of use. Those 



50 

who did (for example see Airey, 2010 ; Airey & Linder, 2010; Hincks, 2008; 2010 for the study of 

fluency in disciplinary contexts), measured the speech rate of students in technical fields and 

found a tendency of the speakers for slower speech rate in L2 which in some cases also resulted 

in a lower information communication rate.  

 

When measuring fluency and accuracy of (oral) production in L2, a comparison with an L1 

baseline must be established. This is both an epistemological and methodological necessity. It 

can determine the appropriateness of scoring of the data as well as provide importance evidence 

to be taken into consideration in the interpretation of the results. In this regard, a comparison 

with L1 users doing the same type of tasks is crucial for establishing the natural characteristics of 

discourse produced under certain specific conditions. In relation to speaking in particular, 

Luoma argued that 

 

[n]ormal speech contains a fair number of slips and errors such as mispronounced 

words, mixed sounds, and wrong words due to inattention. If the listeners notice, they 

tend to pardon native speakers because they believe them to ‘know’, but in the speech of 

second or foreign language learners slips and errors mysteriously acquire special 

significance. Their slips can signal lack of knowledge, and this seems to be important for 

many listeners (Luoma, 2004, p. 19).  

 

Similarly, Foster and Tavakoli (2009) and Pallotti (2009) stress the necessity to use the L1 

baseline when interpreting data from L2 users.  

 

The comparison with L1 use can be of two types. First, it can involve two groups of speakers, 

one being the L1 and the other the L2 speakers of the same language; and second, it can involve 

the same group of speakers’ production in their L1 and L2. Thus, with regard to assessing 

speaking of bilingually educated learners, their production in L2 can be assessed against the 

performance of the native speakers of the language, or against their own L1 performance.  

 

2.4.3 Expressing subject knowledge through word meanings 

 Moving from the two previous sections that looked at speech production in very broad terms, 

the following two sections address what subject-related knowledge is revealed through the study 

of word meanings and how it can be assessed.  Two approaches to the knowledge of word 
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meanings are presented. The first approach is through the network of lexical and conceptual 

knowledge a word enters upon its learning and which is demonstrated through associations with 

the word. This can give us an insight into what prior knowledge the new word connects to as 

well as to what lexical and conceptual information is likely to be activated along with the target 

word. Second, definitions of the words can serve as a rich source of insight into students’ 

subject-related, lexical and pragmatic competence.  

 

2.4.3.1 Network knowledge and word associations 

Apart from looking at the number of items in the lexicon and how well each individual item is 

known, the meaning relationships which the lexical items enter into are also part of the meaning 

of the words. As Verhallen and Schoonen (1993, p. 348) stress, “lexical development comprises 

more than extending vocabulary size and (at the level of individual words) extending knowledge 

of meaning components. It is also a gradual structuring process, in which higher-level 

interrelationships between words and their meanings are established.” This process is considered 

by some researchers to lie at the core of the depth dimension of the vocabulary knowledge. As 

Read (2004, p.219) puts it, “depth can be understood in terms of learner’s developing ability to 

distinguish semantically related words and, more generally, their knowledge of the various ways 

in which individual words are linked to each other” (see also Haastrup & Henriksen, 2000, p. 

222).  

 

The quality and depth of network knowledge is important as relationships between the words 

affect which words and concepts become activated when speaking (Kruse, Pankhurst, & Smith, 

1987). The number, diversity and type of lexical and conceptual links might then influence the 

conceptual (which concepts become activated and used) and linguistic (which words become 

activated) quality of the message.  

 

Previous research suggested some fundamental differences in the organisation of the mental 

lexicon between L1 and L2 speakers of a particular language (e.g. Singleton, 1999, Pavlenko, 

2009). Wolter (2001, p.42) points out three types of differences that have been proposed. These 

concern, first, the stability of the connections between words in the mental lexicon, with L2 

speakers showing lower consistency in their responses. Second, phonology appears to play a 

more prominent organizing role in the L2 mental lexicon than it does for native speakers. 

Finally, the semantic links between words used by L2 speakers tend to differ in a systematic way 
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from those of native speakers. Whereas native speakers’ associations are more paradigmatically-

oriented, it was argued that non-native speakers tend to produce more syntagmatic responses, 

more typical of younger L1 speakers. 

 

However, rather than affirming the structural difference between the mental lexicons of L1 and 

L2 speakers of a particular language put forward in these studies,  Wolter (2001) claimed that the 

different findings could be related to the depth of the knowledge of individual items in the 

lexicon. Wolter argues that “how well a particular word is known may condition the connections 

made between that particular word and other words in the mental lexicon” (Wolter, 2001, p. 47).  

It seems that with the higher degree of word knowledge, there is a tendency for L2 speakers’  

answers in word association tasks to resemble those of native speakers more (Namei, 2004; 

Wolter, 2001).  

 

The degree of integration of a word in the mental lexicon may be also (indirectly) affected by the 

user’s proficiency and the relative frequency of the word (Namei, 2004; Wolter, 2001). For 

example, Zareva (2007) presents evidence that the increasing level of proficiency of L2 speakers 

resulted in response types similar to those of L1 users, with advanced L2 speakers giving native-

like associations. Further, Zareva claims that the difference found was one of quantity, not 

quality: all L2 speakers in her research tended to provide more paradigmatic than syntagmatic 

answers. The difference between theirs and native-speakers’ answers thus lay in the diversity and 

number of associations provided.  

 

Moreover, Fitzpatrick (2006, 2007) proposed a different methodology of word association 

scoring that would allow for better discrimination between the nature of associations (this 

included form-based, position-based, meaning-based and erratic relationships between words). 

Following this new categorisation, differences in the quality of association patterns were found 

between L1 and L2 speakers. Native speakers were found to produce more collocational and 

synonymous responses, while non-native speakers produced more form-based responses and 

responses with a weaker relationship between concepts represented by the word associations 

(Fitzpatrick, 2006).  

 

However, it has been argued that much of the research that brought evidence about differences 

between L1 and L2 word association response was problematic due to several reasons. First, 

evidence showed that L1 users are not as homogeneous in their answers  as is commonly 
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assumed and strong individual preferences exist between language users for a particular style of 

word association response (Fitzpatrick, 2007; Higginbotham, 2010). These preferences moreover 

seem stable across the bilingual’s two languages (Fitzpatrick & Izura, 2011).  

 

The variation found in the native speakers’ associations seems to be related to several factors. 

Different word classes were found to result in different types of responses, with nouns yielding 

more paradigmatic responses than verbs and adjectives (e.g. Nissen & Henriksen, 2006). 

Likewise, words of lower frequency also produced a considerable variety of responses from 

native speakers (Fitzpatrick, 2007).  This is consistent with Wolter’s (2001) finding about the 

effect of depth of knowledge on the integration of a word in the mental lexicon. It could be 

assumed that less frequent words are also in general less well known by speakers. The variation 

in the responses may then reflect the varying degrees of familiarity with these words among 

native speakers.  

 

2.4.3.2 Assessment of word learning: definitions 

Since knowledge of the word meaning is central to this study, this part concentrates on a second 

group of measures of word knowledge, the elicitation of definitions. I first consider some of the 

concerns about testing word knowledge through definitions. Next, I describe what is involved in 

producing a good definition and finally I look at research in which L2 speakers were asked to 

provide definitions.  

 

2.4.3.2.1 Issues in using definitions for testing 

Definitions have been traditionally used in eliciting and assessing knowledge of word meanings. 

However, several researchers have pointed out the problematic nature of the validity of this type 

of assessment (Anderson & Nagy, 1991; Hague, 1987; Read, 2004). The nature of the criticism is 

threefold. First, objections have been raised with respect to the construct validity of using 

definitions. The issue is whether a definition indeed equals the sum of the semantic knowledge 

of the word available to the user. It was argued that even if users understand the word and can 

use it correctly, this implicit knowledge is not readily transferable into the more explicit form 

required by the definition. After all, giving definitions is not part of our everyday communication 

and thus explicit knowledge about a word needs not be activated (Watson, 1985, 1995). Thus, 

when asked to provide a definition, speakers could fail to analyse adequately the knowledge of 
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the word meaning available to them. The consequent failure to demonstrate the knowledge could 

lead to an incorrect conclusion about their lexical knowledge.  

 

Second, the use of definitions in testing was criticised for assessing only a particular, limited 

knowledge of the word (i.e. explicit declarative knowledge of its meaning) and leaving out other 

dimensions of word knowledge. In particular, this form of assessment does not provide any 

information about whether the learner can use the word at all in communication (Singleton, 

1999). Thus testing by asking for definitions could lack ecological validity. Third, researchers 

pointed out a problem with the fact that definitions can be memorised, and thus do not reflect 

the speaker’s understanding of the word (Read, 2004).  

 

In relation to all three issues described above, first, it seems that giving decontextualised word 

meanings (rather than demonstrating the ability to use the words correctly) is a common practice 

in education, both when teaching  and when assessing the knowledge. As Iris et al. (1988, p. 244) 

point out, “the purpose of the task [of defining] is recognised as one which simply demonstrates 

knowledge rather than informs” (see also Watson & Olson, 1987).  Further, Watson (1985)  

maintains that “both lexical knowledge and understanding of the word can be revised through a 

definitional process” (p. 194). Definitions thus can provide a good insight into the completeness 

and correctness of students’ knowledge. Moreover, the ability to give information in a 

decontextualised manner is considered an integral part of being socialised into academic 

discourse and its norms. Thus, definitions are commonly used to test both students’ cognitive 

and linguistic progress (Halliday, 2005; Marinellie, 2009; Marinellie & Johnson, 2004). With 

respect to the concern that the definition might have been memorised it has to be pointed out 

that memorising of certain information verbatim does not imply that other types of deeper 

lexical processing are not taking place simultaneously  in the learner’s mind. Thus, if learners 

retain the knowledge of the word meaning as well as the exact wording used for conveying that 

meaning this should not be regarded as somehow detrimental to their ability to further acquire 

and use the words. 

 

2.4.3.2.2 Definitional properties: giving a good definition 

Definitions have traditionally been used as ways of measuring word meaning knowledge. 

However, the motivation behind the popularity of definitions in assessment goes beyond lexical 

considerations. In order for the definition to be well-formed and acceptable it has to fulfil certain 
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conditions. These conditions are related to knowledge of language, to the availability of the 

relevant content knowledge and, finally, to metalinguistic (pragmatic) knowledge. Thus 

definitions have been regarded as a good indicator of students’ academic and cognitive 

development.  

Pragmatic properties: definitional form 

Metalinguistic (pragmatic) knowledge allows the student to assess the communicative context of 

the interaction and to react appropriately. In academic contexts, this includes following the 

conventions of a particular academic genre.  Defining is an academic language function (mini-

genre) characterised by a distinctive lexico-grammatical form. The basic, prototypical form of  

definition is called a formal definition and should contain a word that establishes the 

membership of the term in a class or category of similar terms, together with the defining 

characteristics of the term that allow the term/concept to be distinguished from other 

words/concepts (e.g. Dalton-Puffer, 2004, 2007b; Flowerdew, 1992). The other types of less 

formal definitions which conform only partly to the classic form are semi-formal and non-formal 

definitions. In the case of the former, the class word is omitted, while the latter is realised for 

example by a synonym or an antonym. This is most often the case with embedded definitions i.e. 

the definitions that are situated in a certain context. Formal definitions provide in general more 

information  and are more precise than semi-formal and non-formal definitions (Bramki & 

Williams, 1984; Flowerdew, 1992). 

 

Definitions can also differ in terms of the amount and type of information they provide 

(Temmerman, 1999, 2009). A formal definition is an example of decontextualised language use 

and thus should depend on universal rather than incidental (situational) properties (such as 

deictic indexing or reliance on shared knowledge) (Snow et al., 1991). A formal definition should 

also provide precise information (Marinellie, 2009, Bramki and Williams, 1984).  Therefore, a 

decontextualised definition requires the student to analyse his/her knowledge to distinguish the 

central and incidental properties and characteristics of a given word or concept.  As Snow at el. 

put it (1991, p. 91) “[i]n order to give a good formal definition, one must analyse all one knows 

about a concept to separate the crucial from the irrelevant information”. 

 

While formal definitions might be considered to be ideal, this prototypical form is subject to 

several factors. First, in the comparison of written and spoken definitions, Marinellie (2009) 

found that written definitions contained more categorical terms than oral definitions. The latter 
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on the other hand contained more attributes. Second, definitions of abstract and concrete nouns 

were compared in terms of their quality. In general, the studies noted that the participants were 

able to provide more formal definitions for the concrete than for the abstract words (El Euch, 

2007; McGhee-Bidlack, 1991; Nippold, et al., 1999). This was in some studies attributed to the 

age of the participants, with older participants providing more high-quality definitions for 

abstract nouns than the younger ones. It is interesting that age-related differences were also 

observed between late adolescence (18 years old) and early adulthood (23 years old) (McGhee-

Bidlack, 1991; Nippold, et al., 1999). Nippold et al. (1999) provided evidence that defining 

abstract words was challenging even for adults with only 58 percent of her 23-year-old 

participants receiving a full score.  The disadvantage found in relation to defining abstract words 

could be most likely attributed to the difficulties with finding appropriate superordinates for the 

defined words due to their “place in the taxonomy, in other words, because of their level of 

abstraction” (Temmerman, 1999, p. 181).  

 

Third, with regard to speakers’ age, previous studies found a progressive improvement in the 

quality of definitions, with formal definitions appearing steadily after the age of eleven. Evidence 

from experimental studies (Benelli, 1988; Benelli, Belacchi, Gini, & Lucangeli, 2006; Kurland & 

Snow, 1997) suggests that the ability to provide a good (decontextualised) definition is dependent 

on age, cognitive development and educational experience. As suggested by the studies on 

defining abstract words, the ability to define words continues to develop beyond the adolescent 

years.  

Content knowledge 

The availability of subject knowledge is crucial for defining subject-specific terms. The 

relationship between specialised knowledge and specialised language has been already discussed 

elsewhere (section 2.3.1). Thus, when  a student gives a meaning of a word closely related to a 

certain field, a definition becomes a test of both, lexical and content knowledge (Watson, 1985).  

 

In the act of defining, a relationship of semantic and syntactic equivalence is established between 

the word and its definition. The definition thus “expresses the meaning of the target word in an 

alternative, synonymous term or phrase that can take the place of that target word in a sentence 

frame” (C. J. Johnson & Anglin, 1995, p. 613). Moreover, with regard to semantic equivalence, 

the definition  
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incorporates precise semantic content when it is phrased in terms general enough to 

include most uses of a particular word yet specific enough to distinguish that word’s 

meaning  from those of semantically related concepts. Ideally, a definition includes the 

most central and distinguishing attributes of a word’s meaning and excludes those 

attributes that are peripheral or nondistinguishing (C. J. Johnson & Anglin, 1995, p. 614; 

see also C. E. Snow, et al., 1991).   

 

This approach to the definitional content has been strongly reflected in research on defining 

where most of the studies opted for a componential approach to the meaning expressed in 

definitions (for a discussion of different approaches to the componential analysis of word 

meanings see Anderson & Nagy, 1991). The components of a definition were scored in both 

quantitative and qualitative terms. Quantitatively, the definitions that provided more definitional 

features (also ‘meaning aspects’ and ‘meaning components’) were rewarded as this was thought 

to increase the precision of the communicated word meaning (e.g. Nippold, et al., 1999). In 

qualitative terms, the different types of definitional features were distinguished: the core and 

peripheral properties of the word’s meaning (cf.  Davidson, Kline, & Snow, 1986; C. J. Johnson 

& Anglin, 1995; C. E. Snow, et al., 1991). 

 

Some of the authors raised the question of whether this type of scoring (and categorisation) is 

sensitive enough to discriminate between definitions of different quality (Feifel, 1952; Feifel & 

Lorge, 1950; C. J. Johnson & Anglin, 1995; Marinellie & Johnson, 2002; Markowitz, Terry 

Nutter, & Evens, 1992; McGhee-Bidlack, 1991; Wehren, Lisi, & Arnold, 1981). Some scoring 

systems that attempted to better capture the variation in the definitions, analysed more closely 

errors in the semantic scope of the elicited definitions (e.g. C. J. Johnson & Anglin, 1995; Steele, 

2010). For example, Johnson and Anglin (1995) identified partially correct definitions that were 

either too general  or too specific in their delineation of the word’s meaning.  

 

Lexical knowledge 

In order to define a word, the student has to have the relevant lexical knowledge as “a definition 

describes a word in terms of other words” (Kurland & Snow, 1997, p. 604; Vermeer, 2001). That 

is to say, the student’s lexicon must include both the word to be defined as well as the words 

required to define it. Thus, defining words may be potentially problematic for students who are 

required to provide the definitions in their second or less dominant language and it may restrict 

their ability to express their full knowledge of the word’s meaning (Read, 2004; Vermeer, 2001). 
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Moreover, in order to provide a definition in an academic environment, it may be necessary for 

learners to have at their disposal expressions that reflect different degrees of formality 

appropriate for the particular context. In other words, an awareness of various synonymous 

words for expressing the same meaning might be necessary in order to comply with the norms 

of the given register.  

 

Sources of good definitions 

Overall, it seems that providing a good definition with all the parts mentioned above depends on 

cognitive development and educational experience. The studies that attempted to separate the 

two strongly linked variables of age and education (e.g. Kurland and Snow, 1997, Benelli et al. 

2006) found that education was an even better predictor of the defining skills, with more years 

spent in school resulting in better definitions.  

 

2.4.3.2.3 Defining and L2 speakers 

So far, most of the studies on definitions concentrated on the defining abilities from a cognitive 

developmental perspective, studying definitions as a function of age and education (Kurland and 

Snow, 1997, Benelli et al. 2006). Thus, the participants in the studies came predominately from 

among younger children (up to the age of 12) who were tested in their native language. This part, 

on the other hand, concentrates solely on the studies that investigated differences in defining 

that involved the use of L1 and L2.  

 

First, Snow et al. (1991)  investigated the oral  definitional skills of French-English children 

(grade 2 and 5) with varying degrees of proficiency in L2. The authors report that with regard to 

the definitional form, the least bilingual group used the most conversational features in their 

definitions.   

 

In another study of primary and lower secondary students, Verhallen and Schoonen (1993, 1998) 

studied the ability of monolingual and bilingual speakers of Dutch (9 and 11 years old) to orally 

define familiar words in an extended definition task. Compared to the monolingual children, the 

bilingual children provided less extended and less varied definitions. The authors make an 

interesting observation with regard to the words that at first seemed to have been acquired 

completely (such as ‘nose’) by the bilingual children. They claim that  
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there are important restrictions in the number and in the range of meaning aspects that 

bilingual children can express. The fact that a child produces a word does not mean that 

he or she uses the word in all its conceptual implications. Teachers must be continuously 

aware that there are missing links, gaps, or fuzzy relations in immigrant children’s lexical 

systems that may not be immediately noticeable, but cannot therefore be ignored (1993, 

p.362).  

 

Focusing on more mature language users than those in the previous studies, El Euch  (2007) in 

her study of definitions in L1, L2 and L3 examined the written production of high-school 

students. El Euch concluded that while language proficiency plays a role in the quality of 

definitions (in formal definitions more than in informal ones), however, this role is rather minor. 

She further claims that “producing a high quality definition is not a question of mastering the 

language; it rather seems to call for other skills” (2007, p. 213), among which she lists 

metacognitive and academic skills. Interestingly, the best formal definitions in this study were 

delivered in the participants’ second language (which was also along with their L1 their curricular 

language).  

 

Finally, in a study of university-level students, Flick and Anderson (1980) investigated differences 

in reading of scientific texts between native and non-native speakers of English, who were 

students at the undergraduate level. The ability of the students to learn from implicit and explicit 

definitions in the texts was compared. While explicit definition is an example of formal definition 

with the properties as described above, implicit definition is a type of lexical familiarisation that 

does not have a set format and does not make the relationship between the term and its 

definition explicit.  Although the performance of the bilingual students was affected by their 

level of English, the most proficient non-native students scored on the test equally well as the 

native speakers. A difference was found, among both native and non-native speakers, in the 

ability to process the implicit and explicit definitions, with implicit definitions being recalled less 

precisely.  

 

2.4.4 Summary 

This section focused on what is involved in orally expressing subject-knowledge. First, more 

broadly, students’ production was situated in academic spoken discourse which was discussed in 

terms of the academic and disciplinary register and appropriate fluency and accuracy of 
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communicative competence. Next, the section explored how subject-specific knowledge is 

manifested through word associations and definitions. Defining as a source of information about 

students’ academic, lexical and cognitive development was given special attention. The studies 

reviewed pointed out the constraints that might be placed on L2 students’ ability to express the 

content knowledge they possess due to their insufficient mastery of the language of schooling 

and assessment.  The ways in which the conceptual or lexical gaps may be demonstrated but also 

strategies that are often employed to overcome them by the L2 users have been discussed.  
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2.5 Summary and research questions  

This section aims to bridge the theoretical and empirical parts of this study. It highlights and 

summarises the key theoretical, methodological and empirical trends in the previous literature 

that will provide the theoretical and methodological underpinning for the present study. To do 

this, this section first highlights the key patterns identified across the three research areas that 

compared the outcomes of different types of learning through L1 and L2, i.e. content learning,  

retention of information from reading and vocabulary acquisition. Then the main objectives of 

this study are addressed, discussing the theoretical, methodological and practical need for this 

research. Finally, the specific research questions of this study are formulated.  

 

2.5.1 Key areas of prior research 

First, the studies aimed to establish whether there is a difference in the academic achievement 

between populations of students educated through their first language and those educated 

through their second language. As is apparent from the literature, these studies brought mixed 

and often contradictory results. The evidence showed that in some conditions L2-taught 

students outperformed L1-educated students (Jäppinen, 2005; Serra, 2007)4 or performed equally 

well (Admiraal, et al., 2006; Duff, 1997b; Seikkula-Leino, 2007), and in others were  

outperformed by their peers from regular classes (Coetzee-Lachmann, 2007; H. W. Marsh, et al., 

2000; Serra, 2007). This variation in the students’ performance indicates that the language of 

instruction may be just one of several variables that determine the outcomes of learning in these 

studies. 

 

Next, the studies that described the nature of similarity and difference between gaining 

knowledge through L1 and L2 are summarised. First, the difference between the two 

populations appeared to be related to the demands of the task, with the more complex and 

abstract material causing more problems when encountered through L2 than L1. In particular, 

the studies on bilingual education reported problems with students mastering more advanced 

and finer points of the subject knowledge (Jäppinen, 2005; Met & Lorenz, 1997). A similar 

observation was made in the research on reading (Chen & Donin, 1997; Connor, 1984; Horiba, 

et al., 1993) and vocabulary acquisition (Haynes & Baker, 1993; Lessard-Clouston, 2005, 2006; 

                                                 
4 The same study may be cited in support of more of the claims if it provided evidence for both (e.g. in some 
studies, different results were obtained for students from different age groups). 
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Parry, 1993). It is possible that these differences lie behind the greater heterogeneity of L2-

educated students’ achievement compared to the L1-educated population. Moreover, some of 

the L2-educated students did not attain the levels of academic mastery expected from their 

abilities and observed in the L1-educated population (Seikkula-Leino, 2007; Turnbull, et al., 

2001) which indicates  that working in L2 places constraints on students which prevent some of 

them from achieving at the upper levels of their abilities.  Having pointed out the differences 

between the two populations in terms of the amount and quality of content learning, it should 

also be stressed at this point, that most of the studies also reported an overall similarity in the 

performance of the two groups of students compared (e.g. Admiraal, et al., 2006; Duff, 1997b).  

 

Another trend observed in the studies was with respect to the ability of participants to 

communicate the content or declarative knowledge they possessed. Upon reviewing the relevant 

studies, a pattern similar to that above (i.e. learning of content knowledge) appeared. On the 

whole, L2-taught students were able to express their knowledge well, demonstrating language 

skills similar to those of students from mainstream classes. The difference, again, seems to lie in 

the upper levels of language competence. In the studies concerned with bilingually educated 

students, research showed that L2-taught students differed in more advanced language mastery. 

This involved the appropriate use of disciplinary vocabulary and language (Airey & Linder, 2010; 

Lim-Falk, 2008; Stohler, 2006), sociopragmatic knowledge demonstrated by the choice of 

registers (Llinares & Whittaker, 2010), richness of descriptions and the use of metaphorical 

language (Hincks, 2010).  Moreover, students speaking in their L2 were found to speak more 

slowly, which affected the informational value of their subject-related presentations (Airey, 2010; 

Hincks, 2008, 2010). In reading research, using L2 also seemed to somewhat limit the ability of 

students to fully communicate their knowledge, with recall in L1 yielding more information than 

recall in L2 (e.g. Donin, et al., 2004; Donin & Silva, 1993; Horiba, et al., 1993).  It is interesting 

that some researchers also noted problems with students’ L1 as a result of studying through the 

medium of L2 or working with L2 materials (Airey, 2010; Hincks, 2010; Järvinen, 2010; Lim-

Falk, 2008).   

 

Lastly, as was already mentioned, the variation in L2-educated students’ performance might 

reflect the varying influence of factors that play a role in learning through the medium of L2.  

One such factor is the level of users’ proficiency in L2. The difference (or the lack of it) between 

the performance of L1 and L2-taught students was repeatedly linked to their level of L2 

proficiency in the studies reviewed above, i.e. in the research dealing with bilingually educated 
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students (Airey, 2010; Airey & Linder, 2010; Hincks, 2008, 2010), the research on reading 

outcomes (e.g. Donin & Silva, 1993) as well as  vocabulary learning studies (e.g. Flick & 

Anderson, 1980). These empirical findings are moreover strongly grounded in theories that 

acknowledge the critical role of L2 proficiency in cognitive processes that are strongly language-

dependent such as reading (see for example section 2.2.2.1).  

 

Drawing on the findings of the prior research and the questions arising from them, this research 

sets out to address and contribute to the following theoretical, practical and methodological 

areas.   

 

2.5.2 Considerations and objectives of this study 

2.5.2.1 Theoretical considerations and objectives 

The objective of this study is to investigate the performance of L2-taught students by 

comparison with L1-taught students as a baseline and thereby to contribute to a deeper 

understanding of L2-mediated subject learning. In particular, the study aims to bring insight into 

how specialised words are learned by proficient speakers through L1 and L2. The selection of 

words and concepts previously unknown in either speakers’ L1 or L2 allows the processes of 

learning through L1 and L2 to be studied in a direct parallel manner. Moreover, as words with a 

similar form in L1 and L2 were chosen for the study, variation in lexical learning due to 

individual characteristics of a particular word was avoided.  Thus unlike the studies which focus 

on L2 acquisition only, this comparative design allows to highlight the features of learning that 

are unique to learning through L2 and those that are common both in learning through the first 

and second language.  

 

The study is concerned with the learning of proficient users L2 users. Whereas difficulties 

associated with users of L2 with lower proficiency might be more immediately apparent and 

generalisable (e.g. problems with basic comprehension and production), it is crucial to develop a 

deeper understanding of the issues experienced by more advanced users (e.g. Nippold, 2004).  It 

is important to emphasise that the study intends to focus on both similarities and differences 

between L1 and L2-taught students. Whereas it is more common and salient to highlight the 

differences between the studied populations (Pallotti, 2009), it is equally important for our 

understanding of L2  development and use to establish in what respects the groups do not differ.  
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The study recognises the vital connection between subject-related language and subject 

knowledge and acknowledges it in its design. In studying the learning of the meanings of new 

tecnical words, both linguistic (lexical and semantic) and conceptual aspects of subject 

knowledge can be elicited and assessed.   

 

Further, the study aims to examine the connection between L2 proficiency and L2-medium 

learning outcomes. It aims to provide evidence about the strength of this connection and the 

effect is has on students’ performance.  

 

Finally, the research aims to contribute to the description of the spoken production of L2 users 

in an academic setting by providing a detailed analysis of participants’ production. This will 

provide valuable data about the type of language used and about how it differs from participants’ 

L1 communication.  

 

2.5.2.2 Methodological considerations and objectives 

As can be seen from the review of the relevant research, studying L2-mediated learning can be 

‘messy’ in several respects (for a discussion see section 2.1.4). First, there are great many factors 

involved that can affect the outcomes of learning. Moreover, they are distributed across different 

L2-educated populations with varying degrees of randomness. Due to this (natural) variation the 

information (data) available about individual variables is often insufficient for measuring the 

relationship between them and for identifying patterns that would lead to formulation of 

hypotheses/models. The variation in the learning outcomes is thus ofen noticed (and described) 

but remains unexplained. Second, even if the variables involved are measured, the measures are 

often of developed locally and are not easily replicable in other studies. 

 

As a result, the research that sets out to describe and assess learning through L2 often suffers in 

two respects. First, it is not generalisable from the local context to similar settings and student 

populations. Second, the methodological non-replicability (due to unique operationalisation of 

tools, concepts and measures) prevents the results from being compared across studies. This 

then makes systematic theory building more difficult.   

 

In response to these limitations found in some previous research, this study aims to achieve a 

balance between realistic (ecologically valid) and controlled study design which will make the 
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study relevant to contexts which share the core population characteristics of this study (such as 

age and L2 proficiency level). The controls are introduced with respect to the population and 

research tools (methods and materials) used in the study which then provide a baseline for the 

analysis and interpretation of the results. The research design and outcomes are controlled in 

several ways. The study employs a set of controls that a) establish a baseline performance, b) 

limit the number of variables involved and c) measure the variables in a reliable and replicable 

manner. These are in greater detail discussed at the beginning of the next section (chapter 3).  

 

2.5.2.3 The context of bilingual education 

It could be argued that small-scale experimental studies are not as relevant for further 

development of bilingual education as long-term, ecologically more valid ones. However, as was 

already pointed out, the diversity that comes with locally-tailored implementations of bilingual 

programmes can significantly limit the applicability of the findings and recommendations of the 

studies that focus on these programmes to different environments. Thus, a series of controlled 

studies is needed to complement the findings of large-scale studies and to identify patterns in L2-

mediated learning that are similar across a variety of contexts.  

 

This study focuses in particular on one of the central questions of bilingual programmes: what is 

the quality of content learning if the medium of instruction is not students’ first language. 

Moreover, it does not merely seek to describe the L2-medium content learning but to relate it to 

the outcomes of L1-medium learning. If the outcomes of content learning through L2 are 

different, as can be expected when the knowledge is mediated through a not fully mastered 

language, the study intends to describe in detail the nature of the difference, so that these areas 

can be targeted by pedagogical intervention.  

 

Another aim of the study is to focus on the development of subject-specific and general 

academic language competence by L2-instructed students. This is arguably an important part of 

the subject-knowledge, yet it has been until recently overlooked in the research in bilingual 

education which focused only on general proficiency of students.  

 

It could be argued that rather than to ask whether bilingual education is a viable educational 

alternative or not, we should be asking whether it is equally effective for different kinds of 

students (Genesee, 2004). This study concentrates on a particular group of students that are 
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defined by their age, educational level and, in particular, by their proficiency in the target 

language. This study aims to focus more closely on the latter characteristic and to assess how 

differences in proficiency levels in this (intermediate to advanced) range can affect students’ 

ability to benefit academically from L2-delivered education.  

 

Next, the study contributes to practical issue related to the assessment of bilingually-educated 

students. The practice in bilingual programmes varies, with some opting for assessment through 

a specific language (L1 or L2) and others passing the choice onto the students. This study 

evaluates the relative advantages and disadvantages of selecting either L1 or L2 as a means of 

assessing students’ knowledge.  

 

Finally, the study contributes to our understanding of the role of spoken communication in 

bilingual education. It explores spoken subject-specific communication as a means of assessing 

students’ content knowledge. It also alerts practitioners to possible problems such as, for 

example, how the immediacy of spoken communication can obscure problems in students’ 

knowledge and language. It raises questions about the approach to using and assessing spoken 

language in bilingual learning.  

 

2.5.3 Research questions 

The main objective of this research is to bring further insight into how new content knowledge is 

acquired and used by L2 users. In particular, the study focuses on the acquisition and recall of 

the meanings of new words. 

 

Studying a certain subject is a process in which the students’ knowledge of a certain field is 

broadened or deepened while they simultaneously acquire new words for the new concepts they 

learn. Ideally the process is a balanced one where the acquisition of subject knowledge goes hand 

in hand with the acquisition of appropriate expressions for handling this knowledge. However, 

students can sometimes learn new terms without having fully comprehended the underlying 

concepts or understand the concepts without mastering the vocabulary. Studying the acquisition 

and definition of new terms thus allows us to describe the dynamic relationship of subject 

knowledge learning and the development of appropriate linguistic competence (whether in L1 or 

L2).  Based on the reviewed studies and the objectives of this study, the following three research 

questions have been formulated to guide the present study.  
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RQ 1:  What is the difference in the level of understanding of the meanings of new technical words learned through 

L1 and through L2?   

The primary goal of this study is to investigate the ability of students to acquire the meaning of 

new words after reading and listening to academic texts. In the study, the immediate 

comprehension of the words’ meaning is measured as well as a longer-term retention (after one 

week). The acquisition of new word meanings is measured along two dimensions:  the definitions 

of the target words and word associations.  

 

RQ 2:  What is the difference between expressing the meanings of newly learned technical words through L1 and 

L2? How is this related to the particular language of instruction? 

Another goal of the study is to describe students’ ability to define the meanings of the newly 

acquired words. This research question is closely related to the first one in that it looks at some 

of the same data (i.e. the word meanings elicited in the post-test and the extended definition 

task). However, it considers the data from a different perspective, namely, how well the word 

meanings provided by students function as an academic mini-genre of the definition. Thus the 

students’ production is not compared only on the basis of the quantity of the remembered 

information but also according to how well it fits the expectations of the specific academic sub-

genre.  

 

RQ 3:  What is the effect of L2 proficiency on students’ ability to learn and define the meanings of new technical 

words?  

Finally, another goal of this study is to investigate whether the level of proficiency in English 

(measured as vocabulary size and general productive proficiency) can predict students’ ability to 

acquire, retain and define the new word meanings. In all the following sections (results, 

discussion and conclusions) this question will be subsumed under the previous two research 

questions and analysed and discussed in connection to them. This organisation was adopted as 

L2 proficiency in this thesis is a relational variable, complementing and explaining the findings 

from the first two research questions.  
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3 Method  

In this chapter, I first discuss some broader methodological considerations guiding the design of 

this study. Next, I describe participants, materials and procedures used in the study. Finally, I 

briefly outline the coding and analysis procedures used for the data collected in this study.  

 

The study draws on the traditions of research in both psycholinguistics and applied linguistics 

and lies at the intersection of the two (cf. de Bot, 2000, p. 104). The study is psycholinguistic in 

that it is concerned with the mechanisms involved in the processing and use of two languages 

(the first and an additional language). The study follows the tradition of SLA research in that it is 

concerned with the developing use of L2 by different types of users (in relation to proficiency) 

and under different conditions.  

 

3.1 Study overview 

In the study, 72 Slovak high-school students (aged 17-20) read and listened to two academic-type 

texts which contained 12 subject-related terms previously unfamiliar to them (as demonstrated by 

a pre-test). One group of participants (N=35) received the texts in their L1 (Slovak) while the 

other group (N=37) in their L2 (English). In the test that followed, students were asked to orally 

provide definitions of these terms. The test was followed by an extended definition task in which 

they were prompted to recall more about the meaning of the target words. Further, they were 

asked to provide word associations of the target words.  One week later, in a delayed post-test 

they were asked once more to provide the definitions of the twelve target words. In order to 

control for the effect of the language of testing, in all of the testing sessions (post-test, extended 

definition task, word association task and delayed post-test) half of the answers were provided in 

participants’ L1 and the other half in their L2. Independently, data about participants’ L2 

proficiency were collected by means of two tests, one focusing on the size of their vocabulary 

and the other on their productive use of the language.  

 

The study follows a controlled experimental design. However, as it was motivated by the issues in 

bilingual education (such as the assessment of students) it strives to remain as close to natural 

conditions as possible in order to make the findings more readily applicable to the practice of this 

form of education. This intention has a bearing on the choice of participants, materials and the 

procedure.  On the other hand, as discussed in the previous section (2.5.2.2), despite intending to 

keep a certain ecological validity, in this study the range of factors that may affect the outcomes 
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of learning through the medium of L2 is limited and a set of controls at different levels of the 

study are introduced to allow for a better analysis and interpretation of the results. The following 

part briefly describes the controls that have been built into the design of the study with respect to 

the a) participants, b) method, and c) materials.  

 

Participants 

With regard to the participants and their characteristics, the selection already restricted the 

diversity of students to a particular age group and partly narrowed the variation in L2 proficiency. 

Further, students in the two groups were balanced for proficiency which was measured by three 

replicable tests. Second, a baseline with L1-instructed participants was established for every 

measured performance of the L2-instructed students. As already mentioned above, this has the 

theoretical benefit of clarifying the connection between students’ performance and the language 

of learning.  However, it is also useful for pinpointing the nature of the difference in greater 

detail, as some findings can be true of L1 and L2-educated populations to a different extent. The 

baseline of the L1-educated students’ performance thus sets an important benchmark also for the 

coding, analysing  and interpretation stages of the research.  

 

Method 

First, the study used data elicitation that could be replicated. The learning was operationalised as 

learning of meanings of new subject-related terms and measured through students’ ability to 

define these terms. As mentioned earlier, this enables the study of both subject and lexical 

knowledge at the same time. However, the narrowing of the learning also allowed a more reliable 

elicitation and scoring of data. Giving a (formal) definition of a particular word requires the 

students to adhere to both certain content and a certain syntactic form. Unlike in the case of 

more open questions, this limits the selection of possible strategies to some extent and makes 

students’ answers mutually comparable.  Moreover, defining is a recognised academic language 

function whose use can be realistically expected in classrooms. In addition, definitions represent a 

measure that is sensitive to differences at advanced levels of students’ knowledge and thus allows 

us to differentiate between higher levels of performance (cf. Nippold, 2004). Also, before the 

experiment, it was established that defining and definitions were used in the classroom regularly 

to communicate new knowledge to students and to elicit subject knowledge from students. 

 

Second, studying L2-mediated learning involves choosing the language to use as a research tool 

(i.e. the language through which participants’ knowledge will be assessed).  As discussed in 
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sections 2.1.4.2 and 2.2.3.2, the languages are variables in their own right and have the potential 

to affect the amount and type of recalled information. As the evidence and theory suggest that 

each language can elicit a different reaction, both languages were used in testing the students in 

this study. This design also allows us to reflect on the benefits of employing either of the 

languages and to assess the impact of this choice on the findings.  

 

Materials 

With regard to materials, a special effort was taken to develop materials that would allow us to 

observe the effect of the main independent variable (i.e. the language of instruction). Thus, to 

keep other variables constant, the two language versions of the text and the target words in 

English and Slovak were strictly controlled. The Slovak translation of the English text was as 

close to the original as possible, closely following the layout of the original text.  With respect to 

the target words, words similar in orthography and pronunciation in participants’ L1 and L2 were 

used. Moreover, the words were unknown to participants both in their first or second language. 

The fact that the two groups of participants learned the same set of words allowed to isolate the 

effect of the independent variable more effectively as individual characteristics of words were 

kept constant across the English and Slovak texts.    

 

3.2 Participants 

Participants in this study were Slovak high-school students aged between 17 and 20 years. 

Participants were drawn from two schools which have implemented Content and Language 

Integrated Learning (CLIL) and teach part of their curriculum via the medium of the students’ 

second language (English).  Participants were recruited from among students in two last years of 

the school (year 4 and 5) and thus spent at least 3.5 years at the school. Thus they had substantial 

experience with several aspects of learning through a non-native language: they had had 

experience with reading academic texts, speaking on academic topics and learning content 

knowledge in English, as opposed to just being advanced users of general English.  

 

All participants were native speakers of Slovak. They had all learned English as an additional 

language for a varying number of years ranging from 4 to 11 years. Apart from English, all of 

them also studied another foreign language (French or German) as a compulsory part of the 

curriculum. Some of the students were also speakers of Hungarian, which is a minority language 
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in Slovakia. All of the students thus have had an extensive experience of learning foreign 

languages as well as learning through an additional language. 

 

The individual English proficiency and language learning background of the participants differed 

considerably. This was due to different language learning abilities and due to a different history of 

English acquisition of participants. As proficiency in English was not a prerequisite for being 

admitted to these two bilingual schools, some students entered the school with already a high 

level of proficiency while others had received yet little or no instruction in English at that point. 

Also, during the course of their studies, seven participants spent five to twelve months abroad, 

attending a school in an English speaking country.  

 

Students at bilingual schools in Slovakia are selected following entrance exams that usually 

require them to demonstrate academic attainment in some of the core subjects such as 

mathematics and Slovak language.  Also, a psychological component might be included in the 

exam aimed to assess students’ cognitive ability, intelligence and motivation.  Student populations 

at bilingual high schools (similar to other specialised high schools) thus tend to outperform those 

of regular high schools where the entrance criteria are not as strict.   

 

3.2.1 Division into groups  

Participants were divided into two experimental groups. One of the groups read the academic 

texts and listened to them in their L2, English, while the other group was exposed to the same 

input in their L1, Slovak.  In the study the latter group provided the benchmark for the 

performance of the L2-instructed group, allowing thus an investigation of the differences and 

similarities between students learning new information (word meanings) through either their L1 

or L2.  

 

In studies of L2 use, native speakers of the relevant L2 (in this case English) are usually used to 

provide the baseline data. This was not the case in this study; instead the performance of Slovak 

native speakers was used. As the target academic discourse in this study was that of Slovak 

educational culture, Slovak native speakers (speaking in Slovak and in English) were regarded as 

better controls of the appropriateness of the participants’ production than native English 

speakers schooled outside of Slovakia (cf. Odlin, 1989). As one of the CLIL principles is that the 

pedagogical practices in the bilingual classes are those of the students’ home country, it was 

deemed important that participants’ performance be judged against Slovak educational standards.  
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An effort was made to match the groups for gender, years of educational experience and 

proficiency in English. It was considered especially important to create groups balanced in terms 

of the two latter characteristics as they could have a direct impact on the learning and defining 

ability of students. First, with regard to years of education, prior research has pointed to  the 

relationship between the quality of definitions elicited from participants and the number of years 

they have spent in school (Benelli, et al., 2006; Kurland & Snow, 1997). People with more years 

in formal education tended to provide more formal definitions than those with shorter 

educational experience. Second, proficiency in the second language has been identified as a critical 

mediating factor in students’ ability to acquire, retain and produce words learned from context 

(Bengeleil & Paribakht, 2004; Shefelbine, 1990).  

 

There were several problems with matching the participants that may have resulted in some 

unequal distribution of students across the two groups (see Table 1 for the number of 

participants involved in different testing sessions). First, participants were recruited across a span 

of four months and thus were assigned to groups progressively. Second, several participants were 

not able to take all the proficiency tests before they could participate in the experimental session 

and thus their full proficiency data were not known at the time when they were assigned to a 

specific group. Third, several participants withdrew from the study after having agreed to 

participate and after having taken the proficiency test (e.g. due to illness). Despite this, an 

independent-samples t-test did not show any statistically significant difference between the two 

experimental groups with regard to their L2 proficiency (Table 2). In addition, the chi-square test 

did not find any statistically significant difference between the two groups in terms of years of 

education (χ(1)= .459, p<.498) or gender (χ(1)=.169, p<.681) (Table 3). 

 

Table 1 Participant data: Number of participants in each testing session 

Number of participants L1-instructed group L2-instructed group 

Testing session N N 

Pre-test 36 42 

Post-test 35 37 

Word Associations 35 36 

Extended definition task 35 37 

Delayed test 32 32 
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Table 2 Participant data: Between-group comparison of L2 proficiency (t-test analysis) 

Target word L1-instructed (N=35) L2-instructed (N=37)² t df Sig. 
 Mean SD Mean SD 
X_Lex¹ 4077.1 566.8 4075.7 541.7 .011 70 .991 
Y_Lex¹  2101.4 714.3 2105.6 628.1 -.026 69 .979 
C-test 70.80 9.31 68.90 11.76 .751 69 .455 
¹The estimated vocabulary size scores obtained from X_Lex and Y_Lex were used instead of the raw 
scores of correct answers and false hits. This allows for a more meaningful interpretation of participants’ 
performance on these tests.    
²Number of participants taking the C-test and Y-Lex was 36. 
 

 
Table 3 Participant data: Number of participants by years of education and gender 
Group Years in education Gender Total participants 
 Year 4 Year 5 Female Male  
L1-instructed group 16 19  24 11 35 
L2-instructed group 14 23 27 10 37 
Total 30 42 51 21 72 
 

 

3.3 Materials  

In the study, participants were asked to read two texts and to listen to a recorded reading 

of these texts. Written text was selected as the source of learning in this study as it was argued 

that “reading is the primary means by which academic knowledge is transmitted, and it is also a 

useful secondary source for information that might be missed in a class discussion or a lecture” 

(Huckin & Bloch, 1995, p. 154). Reading thus both represents a source of learning natural for 

high-school students and one that they are used to (for a discussion see section 2.2.1). While 

reading was expected to be the main source of learning of new content information, listening to 

the texts was introduced in order to familiarise the students with the pronunciation of the 

vocabulary items they might not have heard before. This was deemed important as participants 

were required to provide their responses to test questions orally. While there is more research on 

the acquisition of vocabulary from reading academic texts (e.g. Parry, 1991, 1993) than from 

listening to academic texts (see for example Vidal, 2003), both can serve as sources for  academic 

learning as well as the acquisition of academic and technical vocabulary.  Listening to the texts 

was also introduced for methodological purposes in order to ensure that participants attended to 

the whole of the text.  
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3.3.1 Development of the texts 

Two academic-type texts were used in the study: the first was a history text describing the 

changes in the Maori lifestyle from the arrival of Polynesians in New Zealand until today; the 

second text was a geography lesson describing the living conditions and farming in the South 

Island High Country in New Zealand. The two texts were developed for use in this study using 

authentic sources (see Appendix 1 for the texts). The topics related to New Zealand were 

selected for several reasons. One of the concerns of the study was to find topics that were 

unfamiliar to the participants in terms of the general context and the terminology used, yet which 

were cognitively appropriate for the target age group. Also it was considered important to find 

texts similar to those that students engaged with in school in the course of their regular studies.  

 

After consulting the national curriculum for Slovak high schools (National Institute for 

Education of the Slovak Republic, 2008), the areas of geography and history were selected as two 

domains in which students could be presented with information that was new but appropriate for 

them cognitively and linguistically. In addition, the two subject areas were selected so that one of 

the texts had more expository and one more narrative features. 

 

The texts were developed in the following way. Two authentic texts were selected: a history and a 

geography text5. Next, a list of terms and definitions that were relevant and appropriate for the 

two topics was made6. In addition, definitions were found for the terms already contained in the 

two texts. Where possible, definitions were taken from Year 11-13 History and Geography Study 

Guides published in New Zealand for National Certificate of Educational Achievement (NCEA) 

Levels 1-3. This was done in order to enhance the authentic nature of the text as well as to ensure 

that the material was age-appropriate. Next, the target words and their definitions were selected 

and inserted into the texts. Parts of the original texts had to be modified so that the target words 

and their definitions would fit into the context. The modified texts were then read by two native 

speakers of English to check for errors. The readers were also asked to comment on any 

inconsistencies in the texts.  

 

                                                 
5 The primary source for the history text was A Concise New Zealand history (Wikibooks, 2007), the source for the 
geography text was Year 12 geography study guide : NCEA level 2 (Billing et al., 2008).  
6 The following sources were consulted and/or used to develop the texts: Te Ara Encyclopedia of New Zealand (Phillips, 
2005);  Year 13 Geography study guide: NCEA level 3 (Akehurst et al., 2009), Year 11 Geography study guide: NCEA level 1 
(Billing, 2003), Year 13 history : New Zealand in the 19th century : study guide (Hearn-Rollo, Langton, & Taylor, 2007). 
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As the ability to comprehend the material that is to be learned is crucial in the encoding process, 

the texts were given to four 4th-year students from one of the schools in which the study took 

place. These students were asked to read the text, underline the words they did not understand 

and to comment on the overall difficulty of the texts. Some lexical changes were made following 

the students’ comments. Moreover, an analysis of the lexical complexity of the texts was 

performed and words of lower frequencies were replaced by their more frequent equivalents if 

such word was available. Finally the texts were translated into Slovak by the researcher and 

checked by two native speakers of Slovak. Following their comments, some modifications were 

made to the Slovak versions of the texts.   

 

The recordings of the English texts were made by a native English speaker (female), a teacher at 

one of the schools in which the project was carried out. The Slovak texts were recorded by the 

researcher, a female native speaker of Slovak. Both recordings were similar in length.  

 

This section describes some of the properties of the developed texts.  First, Table 4 shows the 

length of the two texts in both languages in the written and recorded version. 

 

Table 4 The history and geography texts: Length of text and recording in Slovak and English 

 History text Geography text 

 Slovak English Slovak English 

Tokens 815 882 774 834 
Characters (no spaces) 4728 4591 4661 4363 
Duration of recording (minutes) 6.13 6.12 6.12 5.59 
 

Second, Tables 5 and 6 show the lexical density and frequency of words in the English versions  

of the texts. Table 5 shows the complexity measured as type/token ratio while Table 6 displays 

the frequency of words used in the texts as measured by the Range program7 (Heatley, Nation, & 

Coxhead, 2002). The lexical statistics were performed on the English version of the texts only. 

Although a similarity in the frequency of words across languages is not taken for granted, it was 

assumed that all the words (apart from the target words) were known to Slovak participants in 

their L1. Thus the frequency of the words and the lexical density should not have impeded 

comprehension in their first language. 

 

                                                 
7 Range is a computer software that calculates the percentage of words in a text according to frequency bands.   
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Table 5 The history and geography texts: Lexical density in the English versions 
 History text Geography text 
Tokens 882 834 
Types 403 372 
Type/Token ratio 0.46 0.45 
 

 

Table 6 The history and geography texts: Frequency of words in the English versions 
Frequency levels 
(thousands) 
 

History text Geography text 
Type Token Type Token 
No. % No. % No. % No.  % 

1      659 74.72 257 63.77 594 71.22 206 55.38 
2  74 8.39 54 13.40 88 10.55 61 16.40 
3  42  4.76 29  7.20 64  7.67 34  9.14 
4  13  1.47 10  2.48 11  1.32 9 2.42 
5  12  1.36 9 2.23 13  1.56 12  3.23 
1-5k total 800 90.7 359 89.08 770 92.32 322 86.57 
6  16  1.81 11  2.73 11  1.32 8 2.15 
7 1  0.11 1 0.25 10  1.20 5  1.34 
8  3  0.34 3  0.74 2 0.24 2  0.54 
9 5  0.57 2  0.50 6  0.72 4  1.08 
10 2 0.23 2  0.50 4  0.48 4  1.08 
11 23  2.61 2  0.50 1  0.12 1  0.27 
12 1  0.11 1  0.25 0  0.00 0  0.00 
13 5  0.57 3  0.74 2  0.24 2  0.54 
14 0  0.00  0  0.00 2  0.24 2  0.54 
15 7  0.79  4  0.99 0  0.00 0  0.00 
16 0 0.00  0  0.00 1  0.12 1  0.27 
Not in any 19 2.15 15  3.72 25  3.00 21  5.65 
6k and higher 82 9.29 44 10.92 64 7.68 50 13.46 
Total 882  403  834 372 
 

The proportion of high and low frequency words along with lexical density indicate that these are 

moderately difficult texts with about 90 percent of the words in both texts from the range of the 

first five thousand words of English.  

3.3.2 Selection of target words 

The target words were selected with regard to the following criteria: 

a) Characteristics of the words:  First, all target words were technical terms related to the topics of the 

two texts. As was discussed above, technical words are the type of words that are naturally 

acquired in the course of education and continue to be acquired in L1 naturally by adult users of 

the language. Technical words usually have lower frequency than general academic words (see 

section 2.3.1). Special attention was paid to selecting technical words of low frequency in order to 

minimize the possibility that the students were already familiar with them. This was important as 
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it was necessary to find words that were previously unknown to students in their L1 as well as 

their L2.  

b) Word class: All the words were nouns, as prior studies have shown that in terms of definitions, 

nouns yielded the classic Aristotelian definitions more consistently than adjectives or verbs 

(Marinellie & Johnson, 2004).  

c) Concreteness-Abstractedness: Prior research showed the differences in defining concrete and 

abstract words, with concrete words being easier to define (El Euch, 2007; Nippold, et al., 1999; 

Sadoski, Kealy, Goetz, & Paivio, 1997). Although concreteness and abstractness of words are not 

absolute properties and exist on a continuum (Corson, 1985) an effort was made to represent 

equally words that could be categorized as more abstract and more concrete (Table 7 shows the 

concrete and abstract target words).   

d) Cross-linguistic similarity in Slovak and English: The target words were required to be similar in 

form and pronunciation in Slovak and in English. This was an important feature of the research 

design as it allowed for a direct comparison of the acquisition of the target words through the 

two languages. Also, as the languages of testing were both English and Slovak, it was deemed 

necessary to make sure that students would be able to recognize the target word in both 

languages. The words selected were largely words of Latin origin and thus cognate in the two 

languages, or loanwords from Maori borrowed both to English and Slovak. Table 8 shows the 

ortographic form and pronunciation of the twelve target words in Slovak and English.  

e) Learnability: Given the above described criteria, it was not possible to control other aspects of 

learnability of the words such as the length of words and other properties that might affect the 

word’s retention (cf. De Groot & Keijzer, 2000; Laufer, 1997). 

 

From fifty candidate words which were short-listed after consulting the Slovak and New Zealand 

textbooks, textbook glossaries and encyclopaedias related to the two selected topics, twelve 

words were selected. These were selected on the basis of their compatibility with the content of 

the original texts. Table 7 shows in which text each target word appeared and in which language 

it was elicited across all testing sessions.  
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Table 7 Target words: Distribution according to the text, language of testing and  position on the 
abstract-concrete continuum 
Word Text Language of testing Abstract/Concrete  
ampelography Geography Slovak Abstract 
diastrophism Geography Slovak Abstract 
whanau History Slovak Abstract 
moa History Slovak Concrete 
pa History Slovak Concrete 
RCD Geography Slovak Concrete 
    
ecocentrism History English Abstract 
terroir Geography English Abstract 
transhumance Geography English Abstract 
kumara History English Concrete 
moko History English Concrete 
perendale Geography English Concrete 
 

 

Table 8 List of twelve target words in English and in Slovak (orthographic shape and IPA 
transcription) 

 

 

Placement of the target words and their definitions in the texts 

As the placement of the words might affect how much attention is paid to them and 

consequently how well they are remembered (Nation, 2001, pp. 242-245), an effort was made to 

place the words evenly in both of the texts and to link them to major ideas. 

 

The word meanings were presented in the form of lexical familiarisation contained in the text. 

Previous studies pointed out that the type of lexical familiarisation to appear with the word 

affects the learning and recall of the word (Flick & Anderson, 1980; Vidal, 2003). Thus both 
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explicit (formal) and implicit (informal) forms of word definition were used in the texts (Flick & 

Anderson, 1980). Whereas the former indicates the relationship between the word and its 

definitions by explicit means (e.g. ‘moko is a bird’), the latter merely juxtaposes the definitional 

information and the word (e.g. ‘pa (a fortified village) was built by the Maori...’) 

 

Each target word (or its derivation) appeared in the text one to four times. No further control 

was placed on the frequency of occurrence of the target words. The predictability of meaning 

from the word form and its parts was also not controlled (Vidal, 2003). While the target words 

included unpredictable (moa, moko, pa, kumara, whanau, perendale, RCD), deceptively transparent 

(transhumance) and partly-transparent items (terroir, ampelography, ecocentrism, diastrophism), the full 

meaning of none of the presented words could be derived in isolation from its parts only.  

 

3.4 Research instruments 

3.4.1 Proficiency testing 

Two kinds of tests were selected to establish participants’ proficiency: two measures of receptive 

vocabulary size and one measure of productive general proficiency.  

 

a) Vocabulary size tests 

Tests of receptive vocabulary size were used as the link between reading comprehension and 

receptive vocabulary size has been often shown in research (e.g. Qian, 1999). The two tests were 

computer-administered and self-scoring X_Lex and Y_Lex (Meara, 2005). Both were Yes/No-

type tests which require the test-takers to indicate which of a series of words they know the 

meaning of. The tests use pseudo-words to control for guessing. Instructions play an important 

role in the administration of this type of test as making the test-takers aware of the presence of 

pseudo-words should discourage them from guessing. The words on the list are divided 

according to their frequency and should represent different frequency bands. In this study, one 

measure testing the receptive knowledge of first five thousand and one measure testing the 

receptive knowledge of six to ten thousand words were used. Despite criticism (see for example 

Cameron, 2002) and concerns about testing decontextualised knowledge of words (Read, 2000, 

2007), the Yes/No vocabulary tests are a useful research tool due to the fact that they are quick 

to administer and to score.  
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b) General proficiency test 

The C-test is considered to be a measure of general proficiency in the second language. The C-

test is a version of the cloze procedure which claims to test both productive and receptive 

language skills and in more general terms, language processing (Klein-Braley, 1997). In C-tests, 

the second part of every second word is deleted starting from the second sentence. The first and 

last sentence are left intact as a clue to the context of the passage. C-tests are constructed from 

authentic sources.  

 

In this study, six short texts were used.  Four texts were taken from C-tests developed and 

validated among Hungarian EFL learners by Dörnyei and Katona (1992). This C-test was 

designed for a sample of first-year university English majors homogenous in terms of 

proficiency, since they had passed an entrance exam test in which their proficiency was 

established at above the intermediate level. It has been argued that a C-test can be still considered 

a valid and reliable measure even if the selection of texts is too easy or too difficult for the tested 

group (Dörnyei & Katona, 1992; Klein-Braley & Raatz, 1984). However, as Dörnyei and Katona 

(1992) also noted, if the test is too easy or too difficult for a certain group of test-takers, it will fail 

to reflect the variability between the test-takers. 

 

Thus, in order to better discriminate between test-takers with lower proficiency, four more texts 

at a lower level of difficulty were constructed by the researcher from authentic materials. These 

four texts were tested at three schools on three classes of EFL students who were considered 

similar to the lower proficiency students in the target group. Following this procedure, two texts 

were selected for inclusion in the final C-test (see Appendix 2 for the C-tests used).  

 

3.5 The study 

3.5.1 Pre-test  

As the purpose of the study was to measure the acquisition of new word meanings, it was 

important to establish that participants had no previous knowledge of these words either in their 

L1 or L2. Special care was taken to select low-frequency words which are not generally known 

and which do not appear in the curriculum. Two subject teachers at the two schools where the 

study took place were consulted about the twelve target words. They confirmed that the concepts 

are not taught as part of the curriculum. Moreover, four educated native speakers of Slovak were 
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consulted about their knowledge of the words selected for the experiment. They confirmed that 

they were not familiar with the words.  

 

In order to ascertain that the participants were not familiar with the target words prior to the 

study, a pre-test was developed to determine whether they had any  knowledge of the words and 

to establish that they were not familiar with the information contained in the two texts. It was 

deemed important that the pre-test would not guide participants’ attention to or away from 

specific information in the texts as this could affect the validity of the study. In order to avoid 

this, the following approach to pre-testing prior knowledge was adopted: 

 

a) Knowledge of the text topics 

In order to test participants’ general knowledge of the topics of the two texts, they were asked a 

series of open questions each related to a main idea in the texts (cf. Zaki & Ellis, 1999). The 

following questions were asked orally before the first reading session: 

 

1. What do you know about New Zealand history? 

2. What do you know about the first inhabitants of New Zealand? 

3. What do you know about the first Europeans that came to New Zealand? 

4. What do you know about the New Zealand society today? 

 

5. What do you know about New Zealand geography? 

6. What do you know about New Zealand industry? 

7. What do you know about New Zealand agriculture? 

8. What do you know about New Zealand agricultural problems or issues today? 

 

In general, participants’ responses revealed that none of them had studied the topics in school 

previously or had acquired information about New Zealand in other way (e.g. via media or 

through own reading). Participants showed only very general and limited knowledge about New 

Zealand (e.g. its position on the map). 
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b) Knowledge of the target words 

In order to establish that participants did not have prior knowledge of the target words, a test was 

constructed in which participants were shown 68 words and asked to indicate which words they 

were familiar with (knew the meaning of or had seen them before). The test consisted of the 

twelve target words and distractor items (other words of lower frequency that appear in the two 

texts). The purpose of the distractor items was to prevent the participants’ attention from being 

guided to the target words while reading the texts. The words on the list were also ordered 

alphabetically to prevent students from searching for a pattern (see Appendix 3 for the 

vocabulary pre-test).  

 

The words were presented in English. Although it was important to establish that participants did 

not know the target words in either their first or second language, as the form of the words was 

considered similar in both languages, it has been argued that if a participant knew the word in 

Slovak, he or she would recognize it in English as well.  Students were told that the words on the 

list would appear in the texts and/or test questions and the purpose of the test was to assess the 

linguistic difficulty of the texts and test questions for them.  

 

The pre-test established that the participants did not have any knowledge of the meanings of the 

target words.  

 

3.5.2 Post-test 

The post-test was designed to measure participants’ acquisition of the meanings of the target 

words. The test consisted of 36 questions: 12 questions asking for the meanings of the target 

words and 24 distractor items asking about other information contained in the texts (see 

Appendix 4 for the list of the test questions). The distractor items covered every paragraph in the 

two texts and thus it appeared that questions concerning the new words were just part of the 

overall inquiry. It was deemed important to prevent participants from knowing that the 

experiment focused on the learning of target words in order to prevent them from  

a) concentrating on memorizing the meanings of the target words; and  

b) passing this information on to other students who agreed to participate in the study.  

 

Test questions were presented in two blocks (Table 9). Half of the test items were presented in 

English and the other half in Slovak. Each language block was further subdivided into questions 

about the history text and questions about the geography text. The blocks of questions in a 
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particular language were counterbalanced across participants in each group so that half of the 

participants in the L1 as well as L2-instructed groups received the English part of the test first, 

whereas the other half of participants started with the Slovak part of the test.  

 

Table 9 Organization of the test questions 
Order of presentation Sub-blocks Half of  the 

participants 
Half of the 
participants 

1st Language block History:           9 questions English Slovak  
 Geography:     9 questions English Slovak 
2nd Language block History:           9 questions Slovak English 
 Geography:     9 questions Slovak English 
 

Each sub-block contained questions about three target words. In order to prevent grammatical 

difficulty interfering with understanding of the question, each question had the same format: 

‘What is X?’. Table 10 shows the testing block in which the individual target words appeared.  

 

Table 10 Target words: Placement in the tests 

Test section Number of TWs Target words tested  

History: English part 3 terms ecocentrism, kumara,  moko 

Geography: English part 3 terms terroir, perendale, transhumance 

History: Slovak part 3 terms whanau, moa, pa 

Geography: Slovak part 3 terms ampelography, diastrophism, RCD 

 

 

3.5.3 Delayed post-test 

A delayed post-test was used to test participants’ knowledge of the target words one week after 

the reading of and listening to the texts. This enabled longer-term retention of the learned 

material to be measured. The delayed post-test consisted of 36 questions that had already 

appeared in the post-test. The questions were presented in the same order as in the post-test.  

 

3.5.4 Word associations  

As forming relationships between new words and words that already are in the mental lexicon is 

an important part of lexical development (see section 2.4.3.1), a test of word associations was 

included in this study to complement the findings from the post-test.  
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For the word association measure, participants were shown the target words and asked to 

provide associations that occurred to them when they saw the words. The task was divided into 

two language blocks, with six words presented in the English language bloc and six words in the 

Slovak language block. Participants were instructed to respond in the language of the block. The 

words were presented in the same language as they appeared on the post-test. 

 

Participants were given 30 seconds to provide any words that came to their mind after seeing a 

particular target word. The experiment adopted a continuous approach to association elicitation 

(rather than the discrete elicitation approach) in order to collect multiple responses and thus 

increase the variability of associations (De Deyne & Storms, 2008; Kruse, et al., 1987). Specific 

instructions were given so as to minimise the occurrence of chaining, i.e. the tendency of 

participants to provide chains of associations in which a word is related to the previous word and 

not to the original target word. Following the trial of the association task, participants were also 

instructed to provide answers in the form of single words, or single expressions rather than 

phrases or sentences (which they sometimes did in the trial). A time limit was set in order to 

reduce retrieval inhibition, which occurs when participants are asked to provide an exhaustive list 

of associations. After piloting different time limits, 30 seconds was selected as the appropriate 

time limit for giving associations for each target word.  

 

Presentation of the target words within a language block was randomized to prevent priming 

effects of a particular sequence of words. The association task was computer-administered as the  

trial revealed that in face-to-face communication with the researcher, participants were often 

distracted by her presence and some of them experienced retrieval inhibition as a result. 

Participants provided associations to six target words in English and to six target words in 

Slovak.  

 

Before the session, participants received oral and written explanation of the task and were given 

two trial words to practice the task. Before each language block, participants were given a trial 

word in order to help them to get accustomed to the language of production. The language 

blocks were counterbalanced across the participants, so that half of the participants responded 

first in English, while the other half received the Slovak block first.  
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3.5.5 Extended definition task 

The extended definition task (EDT) was used to further examine the quality of participants’ 

knowledge of the target words’ meanings. This measure was also included in order to improve 

both the reliability and validity of the post-test, i.e. to ensure that the amount of knowledge 

elicited from students was not affected by their different response strategies (for example, giving 

a minimal sufficient answer). The extended definition task allowed the extent of participants’ 

knowledge to be ascertained, regardless of the strategy they chose to use on the test.  

 

The extended definition task had a form of an interview, in which the following questions 

adapted from Verhallen and Schoonen (1993, 1998) were asked about each target word: 

 

1. How would you define X to a stranger? 

2. Can you tell me more? Can you give me more details? Can you explain it further? 

 

The second question was asked until participant had no more information to add. The questions 

were asked in the language in which the target words originally appeared in the test.  

 

3.5.6 Data  

Table 11 shows the datasets obtained in the course of the research and used for answering the 

research questions.  

  

Table 11 List of the datasets used in the study 
Data source Data obtained 
1. Post-test (PT) Definitions of the twelve target words 
2. Extended definition task  (EDT) Definitions of the twelve target words and further details 

about the words if available. 
3. Word associations (WA) Associations of the twelve target words. 
4. Delayed post-test (DT) Definitions of the twelve target words and further 

information about the target words. 
5. Proficiency tests Two estimates of participants’ vocabulary size and one 

estimate of their general productive knowledge of English.   
 

The post-test is considered as the core measure in this study. It will therefore be used as the 

primary data source when answering the research questions. The other four datasets are regarded 

as complementary and will be drawn on when further evidence may be required to pursue an 

issue or to develop a more holistic view.   
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3.5.7 Procedure 

In all experimental sessions participants were tested individually. They began by completing the 

pre-test, followed by the learning session, which involved reading of and listening to the two 

texts. Following a two-minute distractor task, participants were administered a post-test in which 

they were tested on the information contained in the texts they read. Test questions in the post-

test were computer-administered. After this, participants completed another computer-

administered session, in which they provided word associations for the target words. This was 

followed by the extended definition task, where more information about the meaning of the 

target words was elicited from participants in a face-to-face interview with the researcher. One 

week later, participants’ knowledge of the meanings of the target words was measured again in a 

computer-administrated delayed post-test. On a separate occasion, usually preceding the reading 

session, they completed the proficiency tests used in the study.  

 

Participants in the study were informed that the study focused on bilinguals learning subject 

knowledge through their second language and the ability of high-school students to demonstrate 

the newly acquired knowledge through their first and second language. Participants were not told 

that the study focused on acquisition of new word meanings. Also throughout the study an effort 

was made (e.g. through the design of the testing tools, and through the information and 

instruction given to participants) to convince participants that the researcher was interested in 

learning in general.  

 

Before the start of the experimental session the procedure was explained to the participants. 

Enough time and practice were given to the participants to get used to the computer set-up and 

the equipment. An effort was made to accustom the participants to the language of the session 

and a short informal conversation was held with each participant in the language of the session.  

Before each computer-administered task (i.e. the post-test, word association task, delayed post-

test) participants were given practice trials during which the researcher was present in order to 

ensure that they mastered the technique and understood the nature of the task. All computer-

administered parts were completed by the participants without the researcher being present. In 

the interview, conducted face-to-face with the researcher, the nature of the task was explained in 

detail, the participants were given examples, and had a chance to ask questions. In all sessions, 

attention was paid to giving participants enough time to understand and master tasks which are 

not performed often in everyday life such as giving associations or providing definitions.  
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The computer-administered tasks were conducted using a HP notebook. The test questions (in 

the case of the post-test and delayed post-test) were presented on a computer screen using the 

SuperLab 4.0 software (Cedrus, 2008) by means of the self-paced reading method (cumulative). 

This allowed the researcher to trace the participant’s progress through the question and assess 

how much time was spent on planning the answer.  Participants answered the questions orally, 

and their answers were recorded using Audacity 1.3 software (Audacity, 2008).  

 

In the case of the association task, the target words appeared automatically on the computer 

screen with a time limit for the response. Participants provided their associations orally and were 

recorded using Audacity software. 

 

In all sessions (i.e. the post-test, delayed post-test, word association task and the extended 

definition task), the stimuli (questions or target words) were presented both in English and in 

Slovak and participants were instructed to respond in the language in which the stimulus was 

presented. Participants were encouraged to pay equal attention to both the speed and accuracy of 

their answer. They were further instructed to imagine they were giving their answers to somebody 

who had not read the texts so as to encourage them to provide their answers in a more 

decontextualised manner. Table 12 shows the order in which the data-gathering was carried out. 

 

Table 12 Procedure of the study 
Time span  Order of the 

sessions 
Duration Language of the session 

 EN group SK group 
Week 1 1. Proficiency testing about  1 hour - - 

Week 2 
(conducted 
on one day) 

2. Pre-testing  about 10 min English Slovak 
3. Reading: text 1  10 min English Slovak 
4. Listening: text 1  about 7 min English Slovak 
5. Reading: text 2  10 min English Slovak 
6. Listening: text 2   about 7 min English Slovak 
7. break (distractor) about 5 min   
8. Test – bloc 1  about 7-10 min English/Slovak English/Slovak 
9. Test – bloc 2 about 7-10 min English/Slovak English/Slovak 
10. Word associations about 15 min English/Slovak English/Slovak 
11. Extended 

definition task 
about 15 min English/Slovak English/Slovak 

Week 3 12. Delayed post-test about 20 min English/Slovak English/Slovak 
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3.6 Pilot study 

Prior to the main study, a pilot study was conducted to assess the appropriateness and 

effectiveness of research tools and procedures for eliciting the data.  The study involving 29 

participants was conducted over a two-month period in one of the bilingual schools selected for 

the main study.  Apart from trialling the tools and materials, the pilot study was also valuable in 

obtaining the feedback from the students who took part in the study, and from teachers of 

various content classes that were asked to comment on the design and rationale of the study.  

 

Based on the pilot study, some changes were made to the study design in the following areas: 

 Timing of particular sessions was established (e.g. 30 second limit was placed on answers 

in the word association session as it proved more effective than the longer time limits). 

 Instructions preceding particular sessions were improved following the performance of 

participants and their comments. 

 Delayed testing was added to the design. This decision was made primarily on theoretical 

grounds but was strongly supported by the observations made by the students about how 

the nature of their L2-acquired knowledge changed overtime.  

3.7 Coding and analysis of the data 

This section briefly outlines the coding of the data for the first two research questions (the data 

yielded by the three proficiency measures used to answer RQ 3 did not involve any coding). The 

rationale for the particular coding decision, a detailed description of the codes and their examples 

are provided at the beginning of the relevant sections in the two results chapters (Chapters 4 and 

6). Since thes answers in the post-test (PT), extended definition task (EDT) and delayed post-test 

(DT) were provided orally by participants, all relevant parts of recordings were first transcribed. 

 

In the thesis, the following two types of data were analysed: 

1. Word associations (used to answer RQ 1 and 3) 

2. Definitions of the target words elicited in PT, EDT and DT (used to answer RQ 1, 2 and 3) 

 

For the word associations, the analysis of the data was straightforward. First, the number of word 

associations provided by participants was counted and then the first association was classified 

according to its semantic relationship to the relevant target word (i.e. whether it was a 

superordinate or not).  
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To address the first research question, the elicited definitions were coded for several aspects of 

their content both quantitatively and qualitatively. First, all definitions were categorised according 

to whether they contained any evidence of semantic learning (i.e. any evidence that some part of 

the meaning of the target word was learned). Second, they were coded according to the amount 

of information about the target word they contained by counting the number of correct meaning 

components. Third, the definitions were classified according to their quality on a four-point scale. 

Finally, as part of the last measure, the errors found in the less than fully adequate definitions 

were further sub-classified into two types.  The first two measures involved low-inference coding 

decisions, while the last two measures involved a high-inference rating scale. As a result, for the 

last two measures the data were double-coded and  appropriate measures of inter-rater reliability 

(Cronbach’s alpha and Spearman’s rho) were obtained.  

 

To address the second research question, the definitions were coded for four different aspects of 

their communicative adequacy: syntactic quality (definitional form), accuracy, fluency and lexical 

choice.  First, the definitions were coded according to two components, the superordinate and 

the complement. These two components were then added together to provide an overall score of 

the syntactic quality of the definition. Second, the definitions were scored for their linguistic 

(grammatical and lexical) accuracy. This involved counting the units8 that contained an error and 

subtracting them from the total number of units, thus obtaining a number of error-free units for 

each participant. These were then divided by the total number of clauses to calculate the 

percentage of linguistically correct clauses. Third, the fluency of participants when giving 

definitions was calculated as the number of syllables produced per second. Finally, the choice of 

words used for communicating the meanings of the TWs by participants was analysed. The 

particular words to analyse were identified on the basis of differences between the word 

frequency lists created for the definition of each TW  for the two instructional groups.   

 

                                                 
8 The study used Analysis of Speech (AS) units as the basic unit of measurement. The rationale for using the AS unit 
is explained in section 6.2.1.  
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3.8 Statistical analyses 

In order to analyse the data, descriptive and inferential statistics were calculated using Microsoft 

Excel and SPSS.  The statistical procedures used are outlined in this section.  

 

As this research seeks to investigate differences between two groups of participants, between-

group comparison statistics are central to the study. T-tests were used to compare variables 

measured at the interval level. The independent-samples t-test was used to compare the scores of 

the two instructional groups, and the paired-samples t-test was used to compare the performance 

of the same instructional group measured on two different occasions (or under two different 

conditions). In order to check for equality of variance in the t-test, Levene’s test was used. When 

this yielded a significant result (i.e. the variance in the scores of the two groups was not equal), 

corrections to the data were applied to enable the use of the t-statistics (such as adjustments to 

the degrees of freedom).  

 

When the data were at the ordinal level, the non-parametric version of t-test, the Mann-Whitney 

U test, was used instead. For nominal level data, the non-parametric test for the comparison of 

two groups, chi-square, was applied. In cases where the data did not meet the requirements of the 

chi-square statistics (i.e. more than 20 percent of the cells had a frequency lower than 5), Log-

Likelihood score was used instead, since it is not affected by the violation of this requirement.  

 

Effect sizes were calculated for some of the results. First, they were calculated only for the 

analyses that were considered as core elements of the study (i.e. the between-group rather than 

the within-group comparisons). Second, they were calculated only for the overall comparisons of 

the scores (i.e. not for the comparisons for each target word). Finally, they were calculated only 

when the difference between the two groups of participants was statistically significant. Cramer’s 

V was used to calculate the effect size for chi-square analysis of variables with more than two 

levels, Cohen’s d was used for the t-test analysis, and the correlation coefficient r was used for 

the correlational analyses.  

 

In the cases where inferential statistics could not be used due to the nature of the data, 

descriptive statistics and comparisons of standardised scores (percentages) were used instead.  

 

In order to address research question 3, which focused on the relationship between L2 

proficiency and a number of dependent variables in the study, the Pearson product-moment 
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correlation was used except for the cases where the data violated parametric assumptions (such as 

normal distribution of the data), or were at the ordinal level; in those cases Spearman’s rho was 

calculated instead. In these measures, the scores from the two vocabulary size measures, X_Lex 

and Y_Lex were added together to create one vocabulary size score. This score is referred to in 

the tables as ‘vocabulary size’. The scores from C-test are referred to as ‘general proficiency’. 

 

When reporting the results in the tables, the study follows the convetion of marking the results 

that are statistically significant at p<.05 by one asterisk (*) and those statistically significant at 

p<.01 by two asterisks (**).  
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4 Results 1: Acquiring the meanings of  new technical words and 
their associations 

4.1  Introduction 

This chapter answers the first research question: What is the difference in the level of understanding of the 

meanings of new technical words learned through L1 and through L2?   In order to answer the question 

several aspects of students’ ability to recall the meaning of the target words (TWs) have been 

investigated. These are formulated as the following sub-questions:  

 

1a  Form-meaning connection: Is the meaning of the target word recalled when the form is 

presented (in a test immediately following the instruction)?  

1b  Meaning components: If the form-meaning relationship was formed, how many meaning 

components can be recalled (in a test immediately following the instruction)?  

1c  Semantic quality of the content: From the meaning components acquired and recalled, what 

representation of the target word is formed? Types of errors: In the case of semantic 

imprecision, what types of errors occur in the answers? Overall content quality: When all 

participants’ responses are taken into consideration, what is the proportion of high-, low- 

and insufficient quality definitions? 

1d Delayed post-test: How many form-meaning connections could participants recall after a 

week? If the form-meaning connection was recalled, how many meaning components 

were retained? 

1e Word associations: How many word associations (WAs) of the target word can be 

produced? What is their relationship to the target word? 

1f Proficiency:  Is there a relationship between the level of L2 proficiency and the ability to 

provide different aspects of the meaning of the target words?  

 

The presentation of the results in this chapter is structured according to the sub-questions (1a-f) 

above.  The chapter first explores whether students were able to form a basic connection 

between the forms of the target words and their meanings. Second, students’ answers that 

demonstrate this link are further explored in terms of how much of the word meaning they were 

able to recall verbally.  Third, definitions of the words given by students are inspected in terms of 

how well they captured the meaning of the target words. Also, the errors that were identified in 

the elicited word meanings are categorized. Then, all of the definitions are combined in the 

overall measure of content quality. Next, the newly formed knowledge of the target words is 
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examined through the word associations that students formed between the target words and 

other words in their mental lexicon. After that, the ability of students to recall the meanings of 

the target words after a week is measured. Finally, the relationship of proficiency in L2 and the 

above-mentioned measures (i.e. form-meaning connections, number of meaning components, 

quality of semantic content and number of word associations) is investigated.   

 

Overall, the analyses in this section are based on five datasets: post-test, extended definition task, 

delayed post-test, word associations and proficiency scores. As was noted before (section 3.5.6), 

in the present study the post-test is regarded as the core data source, while the remaining data are 

used as additional sources of evidence.  

 

Results in this section are presented and discussed both in terms of scores for individual target 

words (TWs) and in the form of aggregate data (the scores for the TWs added together). It is 

assumed that these scores show two different aspects of students’ learning: some of the 

differences can be attributed to the properties of individual TWs; and some may result from 

more general processing mechanisms that are not detectable at the level of individual words and 

become apparent only when their cumulative effect can be observed.  

 

Table 13 summarises the questions related to RQ 1 and specifies which data sources were used in 

answering the different sub-questions. The table also provides an overview of the basic 

categorisation of the data for each sub-question. Thus, as can be seen from the table, in order to 

answer the first sub-question (1a), the responses in the post-test were divided into two categories 

and only those categorised as ‘yes’ were further scored in the second sub-question (1b). In the 

second sub-question, all meaning components were further sub-divided into core and minor 

meaning components. In the third sub-question (1c), the core components were used and divided 

into the specified categories (e.g. insufficient, partially adequate, etc.). Only the data from the 

three first categories were used for analysing errors (1c). The retention of the new word meanings 

by participants was tested after a week (1d). In addition, word-associations were investigated (1e) 

based on a separate data source. Finally, the effect of the students’ proficiency on the ability to 

acquire and recall new lexical information was explored (1f). 
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Table 13 Overview of the data used for RQ 1: Datasets used for answering the sub-questions and basic categorisation of the data 

Sub-Questions 
 

Data source 
 

 
Basic coding framework for each sub-question 

 

1a. Form-meaning connection: Is the meaning 
recalled when the form is presented? 

post-test 

 
YES 

[Minimal to full meaning given] 

NO 
a. No meaning 
b. Incorrect meaning 

1b. Meaning components: If the form-meaning 
relationship was formed, how many meaning 
components can be recalled? 

post-test; 
extended 
definition task 

All meaning components  
Remaining data were 

not used Core meaning components 
Minor meaning 

components 

1c. Semantic quality:  From the meaning 
components acquired and recalled, what representation 
is formed? 

post-test Insufficient 
equivalence

Partial 
equivalence 

Near-full 
equivalence 

Full equivalence with 
TW 

Remaining data were 
not used 

1c. Types of errors:  In the case of semantic 
imprecision, what types of errors occur in the answers? post-test a. Omission 

b. Commission 
Remaining data were not used 

1c. Overall content quality post-test High-quality definitions Low-quality definitions Insufficient definitions 

1d. Delayed post-test: How many form-meaning 
connections could participants recall after a week? 

delayed post-
test 

YES 
[Minimal to full meaning given] 

NO 
a. No meaning  
b. Incorrect meaning 

1d. Delayed post-test: If the form-meaning 
connection was recalled, how many meaning 
components were retained? 

delayed post-
test 

All meaning components 
Remaining data were 

not used Core meaning components 
Minor meaning 

components 

1e. Word associations: How many WA were 
produced per word? 

word 
associations 

Acceptable word associations 
Non-acceptable word associations: 

a. Chaining 
b. Sentences 

1e. Word associations: What type of WA was 
produced? 

word 
associations 

1st  word 
association 

Remaining data were not used 

1f. Proficiency: Is there a relationship between 
L2 proficiency and the ability to recall the meaning 
of the target words? 

X_Lex, Y_Lex, 
C-test 

Vocabulary size (X_Lex and Y_Lex) General proficiency (C-test) 
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4.2  Form-meaning connections 

In order to compare the two groups of participants (L1-instructed and L2-instructed students) in 

terms of the quantity and nature of their lexical and conceptual learning from the texts, 

participants’ ability to establish a connection between the word forms and their meanings 

presented in the text was examined. To quantify the difference, participants’ responses were 

divided dichotomously into those responses that showed at least minimal evidence of association 

of the target word and its meaning and those which did not show any learning of this kind.  In 

this section, the results based on the post-test are presented.  

  

4.2.1 Coding 

Participants’ responses were classified according to whether the participants gained at least a 

minimal knowledge of the target word meaning or not.  The two categories were defined as 

follows: 1) Form-meaning connection was established: This category included all answers that 

demonstrated acquisition of knowledge from the text [Example (1)]. Answers were classified 

under this category even if a part of this knowledge was incorrect. This comprises cases in which 

an incorrect piece of information was provided although this information  was not part of the 

original text and was not part of the meaning of the target word [Example (2)]. 2) No form-meaning 

connection was established: This category contains the responses in which participants either failed to 

provide an answer (i.e. they could not remember anything related to that word) [Example (3)], or 

gave an incorrect answer [Example (4)].  

 

(1) Ecocentrism is a belief that every every living organism is equal with every other living 
organisms [EN-PT-1]. 

(2) Ecocentrism: it’s *religious belief that all living organisms are equal and should be 
treated equally [SK-PT-29] (* indicates incorrect information). 

(3) Ecocentrism I don’t know it now [SK-PT-23]. 
(4) Ecocentrism it’s a how to tell it in English it’s some process of the earth and it causes 

divisions of a continent or earthquakes or whatever [SK-PT-37]. 
 

Participants’ responses were scored for the presence of semantic information about the word 

meaning in the following way. The responses that showed at least a minimal knowledge of the 

word meaning were scored 1 point; the answers in which no semantic knowledge of the target 

word was identified were scored 0.  Scores for individual words were then compared across the 

two groups. In addition, a mean score for word learning was calculated for each group by adding 

together scores of individual words.  
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4.2.2 Results: Form-meaning connections 

A chi-square test was used to compare participants’ recall of the meaning of individual target 

words. Table 14 reports the results of the comparison for each TW.  For better visualisation of 

the trends in participants’ responses, Figure 1 shows the percentage of participants who were 

able to recall the meaning of the target words.   

Table 14 Between-group comparison of meaning recall for each target word (chi-square analysis) 
A. Recall in L1 

Target word L1-instructed (N=35) L2-instructed (N=37) Chi-
square 

df Sig. 
 No. Percent No. Percent 
ampelography 25 71.4 24 64.9 .356 1 .550 
diastrophism 14 40.0 13 35.1 .182 1 .670 
moa  27 77.1 28 75.7 .021 1 .884 
pa 28 80.0 25 67.6 1.431 1 .232 
rcd  33 94.3 36 97.3 .409 1 .523 
whanau 32 91.4 28 75.7 3.214 1 .073 

B. Recall in L2 
ecocentrism 27 77.1 26 70.3 .437 1 .508 
kumara 31 88.6 32 86.5 .071 1 .789 
moko 32 91.4 25 67.6 6.209 1 .013* 
perendale 24 68.6 10 27.0 12.456 1 .000** 
terroir 29 82.9 29 78.4 .230 1 .631 
transhumance 27 77.1 21 56.8 3.364 1 .067 
 

Figure 1 Graphic representation of the percentage of participants able to recall meaning for each 
TW  
 
A. Recall in L1 

 
B. Recall in L2 

  L1-instructed  L2-instructed 
 
As can be seen from Figure 1, in the majority of cases there was a tendency for L1-instructed 

group to recall more form-meaning connections.  However, as shown in Table 14, the difference 

between the two groups was statistically significant only in the case of two words, moko and 

perendale, which were among the words elicited through participants’ L2.  
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Table 15 further summarises the differences between the two instructional groups according to 

the individual words. More than 80 percent of the L1-instructed participants were able to recall 

half of the target words, and another five words were recalled by more than 65 percent of 

participants in this group. Only one word, diastrophism, was recalled by less than half of the 

participants. By contrast, in the L2-instructed group, only two of the words were recalled by 

more than 80 percent of students, whereas seven words fell in the range of 60 to 79 percent. 

Three words were recalled by less than 60 percent of participants in this group, with perendale 

being recalled by less than a third of the L2-instructed participants. 

 

Table 15 Between-group comparison of recalled form-meaning connections for each target word  

L1-instructed group L2-instructed group 
Target Word Percent recalled Percent recalled Target word 

rcd 94.29  97.30  rcd 
moko 91.43  86.49  kumara 
whanau 91.43  78.38  terroir 
kumara 88.57  75.68  moa 
terroir 82.86  75.68  whanau 
pa 80.00  70.27  ecocentrism 
ecocentrism 77.14  67.57*  moko 
moa 77.14  67.57  pa 
transhumance 77.14  64.86  ampelography 
ampelography 71.43  56.76*  transhumance 
perendale 68.57  35.14  diastrophism 
diastrophism 40.00  27.03*  perendale 
*indicates difference of more than 20 percent between the two groups of participants 
 
 100-80  percent  79-60  percent  59-40  percent  39-20  percent 
 

Next, the overall performance in terms of the learning of form-meaning connections by the two 

groups of participants is compared. An independent-samples t-test was performed to compare 

the two groups. Table 16 reports the results of the t-test; Figure 2 presents the results graphically.  

 

Table 16 Between-group comparison of the mean number of form-meaning connections recalled 
in L1 and in L2 (t-test analysis) 

 L1-instructed (N=35) L2-instructed (N=37) t df Sig. d 
 Mean SD Mean SD 
Recall in L1 4.52 1.22 4.16 1.68 1.014 70 .314  - 
Recall in L2 4.86 1.19 3.86 1.73 2.842 64.01 .006** .71 
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Figure 2 Graphic representation of the mean form-meaning connections recalled in L1 and in L2 
  

  L1-instructed  L2-instructed 
 

 

As is apparent from Figure 2, on average, L1-instructed participants outperformed the L2-

instructed participants when responding both in L1 and L2. However, as can be seen in Table 

16, the difference was statistically significant only when participants responded in their L2. This 

difference was of medium size. 

 

Finally, a paired-samples t-test was used to compare participants’ ability to recall form-meaning 

connections in their first and second language. The results are reported in Table 17.  

 

Table 17 Within-group comparison of the number of form-meaning connections recalled in L1 
and L2 
 Recall in L1 Recall in L2    

Mean  SD Mean  SD t df Sig. 

L1-instructed (N=35) 4.43 1.22 4.71 1.20 -1.575 34 .124 
L2-instructed (N=37) 3.84 1.76 3.76 1.72 .314 36 .755 

 

As can be seen from the table, no difference between the performance in L1 and L2 was found 

for either for L1 or L2-instructed participants. 

 

4.3 Number of meaning components 

After the initial classification of participants’ responses into those that showed learning of new 

words and those which did not, the first group of responses was analysed further to determine 

the amount of information they contained.  This was achieved through counting the number of 

informational units (meaning components) included in the responses.  In this section, both the 
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overall number of meaning components and the number of core components for each group of 

participants are compared.  

4.3.1 Coding  

In the reviewed literature, different approaches to coding informational content such as 

propositional analysis or main idea units have been used. Although some of these offer both a 

reliable and usable coding framework (e.g. Connor, 1984), as stressed by Osborne, the unit of 

analysis should be suited to the type of content and the purpose of analysis (2011, p. 282).  As 

the speech product analysed here is a definition, only the coding frameworks that have focused 

specifically on assessing definitional content were considered when developing the coding 

scheme.  

 

The coding used in definitional research has so far favoured a componential approach to the 

word meaning and quantified the adequacy of the definition through the number of meaning 

components (also called ‘meaning aspects’ or ‘definitional features’) provided by the participants.  

This is the approach chosen also for this analysis. However, these meaning aspects were not 

further categorized according to the type of meaning relation, as was done in several previous 

studies (e.g. Temmerman, 1999; Verhallen & Schoonen, 1993, 1998) as this was not directly 

related to the purpose of the present study.  

 

In order to compare the amount of information given about each target word in participants’ 

responses, different kinds of information about the target words were distinguished first: the 

definitional information which is directly related to the meaning of the word and non-

definitional, additional information about the use of the object denoted by the word (El Euch, 

2007; C. E. Snow, 1990; C. E. Snow, et al., 1991). Below are examples of definitional (5) and 

non-definitional (6) information taken from students’ definitions of kumara.  

 

(5) Kumara: is a sweet potato [SK-PT-5]. 
(6) Kumara: was brought from Polynesia by Maoris [SK-PT-4]. 

 

For the purposes of the following analysis only the definitional information about the word was 

used. The meaning components expressing the definitional knowledge of the word can be 

further subdivided into core (also ‘major’ or ‘criterial’) and minor meaning components (cf. C. J. 

Johnson & Anglin, 1995). The core definitional features are those considered critical for 

understanding the word and for providing sufficiently limiting information about its meaning. 
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The minor definitional features are those that add precision to the meaning of the word but are 

not crucial for the meaning or sufficient for defining it (i.e. to exclude other related words from 

its reference).   

 

Dividing meaning components into core and minor is important for assessing the definitions. As 

was pointed out, the ability to distinguish between central and peripheral meaning aspects of a 

word is at the core of an effective defining skill.  This must be taken into consideration when 

comparing participants’ responses as the participants might have employed different response 

strategies, some providing only the necessary (core) meaning components and others also 

including the optional (minor) components. A definition does not need to include an exhaustive 

list of the word’s components to be effective. Thus, it is important to distinguish between all the 

meaning components the participants could provide and the meaning components they chose to 

include in their responses.   

 

In terms of the appropriate data source, extended definition task (EDT) was considered as the 

most adequate source when answering the question about the total amount of knowledge about 

the target word (operationalised as the total number of meaning components). EDT had a form 

of a highly structured interview, where after giving the initial meaning of the word, participants 

were prompted further to provide an exhaustive list of all meaning components they could recall. 

On the other hand, both the post-test and EDT can be regarded as appropriate data sources for 

examining the number of core definitional features, as it is assumed that if the participant could 

recall the core features, he or she would tend to include them in the answers. (This assumption 

however will be further tested.) 

 

In order to compare the participants in terms of the number of meaning components in their 

responses, a list of possible meaning components of the target words was made based on the 

participants’ responses and the information in the lexical familiarisation in the two texts. These 

were divided into core and minor meaning components after consulting the Oxford English 

Dictionary (Simpson, 1989) and Te Ara: The Encyclopedia of New Zealand (Phillips, 2005).  In 

this way, 5 to 12 meaning components were identified for each word, of which 2 to 4 were 

regarded as core (most restrictive) to the meaning of the word (see Appendix 5 for the list of the 

core meaning components).  
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It is important to note that while the meaning component ‘Maori’ or ‘of Maori’ could be 

considered an integral component of the meaning of several of the target words (e.g. pa is a 

Maori fortified village, moko is a tattoo used by Maori), it was decided not to include this 

component among the counted (core or minor) meaning components provided by the 

participants. This decision was made in order to prevent the use of different strategies of 

responding and reasoning from affecting the validity of the results. It was argued that because 

the whole history text was about the Maori culture and lifestyle, some participants, while 

knowing this was an important part of the meaning of the target word, might have regarded it as 

a common ground, or shared knowledge, between them and the researcher and thus a redundant 

piece of information to include in their answer (cf. Watson, 1995; Watson & Olson, 1987).  

 

When counting the number of meaning components, semantically equivalent expressions or 

phrases (synonyms or paraphrases) were considered equal. Thus, for example, ‘a crop’ was 

considered to be equivalent to ‘a plant they grew and ate’, and ‘fortified’ as equal to ‘surrounded 

by a palisade’.  

 

Participants’ responses were first compared in terms of the total number of meaning 

components they could provide about a word in the extended definition task, as this was 

believed to reflect the fullest knowledge of the TWs they could communicate productively.  As 

the target words varied considerably in the number of possible components, no mean scores for 

the L1-recalled and L2-recalled target words were calculated, since these scores would not 

provide a meaningful basis for comparison. For example, if a participant could recall only the 

meaning of three words which happened to have many meaning components, his or her average 

score would be by default higher than that of someone who recalled all the target words thus 

including also those with fewer components. Then, participants’ responses were compared in 

terms of the core meaning components they produced in the post-test and extended definition 

task. As the number of core meaning components was relatively similar for each word, it was 

possible to calculate an overall mean standardised score of core meaning components for each 

language (L1 or L2). To do this, first, from the possible number of all core meaning components 

for a given TW, a percentage of the core components contained in participants’ definitions was 

calculated (e.g. if a definition contained three out of four possible core meaning components, 

this was 75 percent of possible core meaning components). Next, this standardised score was 

used to obtain the mean number of core components in L1 and in L2 for each group of 

participants.  
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4.3.1 Results: Total number of meaning components 

Table 18 reports the results of the independent-samples t-test used here to compare the number 

of meaning components for each TW. It should be noted that only the correct meaning 

components were counted and included in the analysis. Figure 3 shows a graphic representation 

of the trend observed across individual target words.  

 
Table 18 Between-group comparison of the mean number of all meaning components for each 
TW (t-test analysis) 

A.  Recall in L1 
 L1-instructed L2-instructed 

t df Sig. 
 Mean (N) SD Mean (N) SD 
ampelography 2.5   (24) 1.29 1.94 (18) 1.16 1.443 40 .157 
diastrophism 2.08 (13) .95 2.09 (11) .83 -.038 22 .970 
moa  5.1   (29) 1.9 4.26 (27) 1.7 1.749 54 .086 
pa 2.89 (28) 1.4 2.78 (23) 1.13 .305 49 .761 
rcd  4.22 (32) .75 4.03 (34) 1.29 .734 53.613 .466 
whanau 2.52 (31) .68 2.32 (25) .90 .903 43.624 .371 

B. Recall in L2 
ecocentrism 1.6   (25) .65 1.86  (21) .73 -1.270 44 .211 
kumara 3.07 (32) .86 3.08  (28) 1.26 .348 46.754 .729 
moko 3.31 (29) .84 3.21  (24) .78 -.064 51 .949 
perendale 2.4   (20) 1.19 2.89  (9) 1.17 -1.031 27 .312 
terroir 1.77 (22) .69 1.96  (24) .91 -.777 44 .441 
transhumance 4.0   (27) 1.04 3.2    (22) 1.54 2.010 35.476 .052 
 

Figure 3 Graphic representation of the mean number of all meaning components for each TW.  
 
A. Recall in L1 

 
B. Recall in L2 

  L1-instructed   L2-instructed 
 

As can be seen from Figure 3, there was a tendency for the L1-instructed participants to provide 

more meaning components than the L2-instructed students in L1-elicited responses, which was 

not present in the L2-elicited responses. The difference between the two groups was, however, 

not statistically significant for any of the words (although transhumance came close to significance 
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at p<.052). Thus, the two groups of participants did not differ in the total number of meaning 

components they could provide for each TW in the extended definition task.   

 

4.3.2 Results: Number of core meaning components  

Next, the core meaning components were compared for each target word and group of 

participants using a series of independent-samples t-tests. Here, both the core components 

obtained in the extended definition task and the core features obtained in the post-test are 

compared. Table 19 reports the results of the independent-samples t-test for the post-test while 

Table 20 reports the results of the t-test for the EDT. Figures 4 and 5 allow for a better 

visualisation of trends across individual words in the two testing conditions.  

 

Table 19 Between-group comparison of the number of core meaning components for each TW in 
post-test (t-test analysis) 

A. Recall in L1 
 L1-instructed L2-instructed 

t df Sig. 
 Mean (N) SD Mean (N) SD 
ampelography 1.67 (24) .48 1.27(22) .46 2.843 44 .007** 
diastrophism 1.58 (12) .51 1.43 (7) .53 .623 17 .541 
moa  2.48 (27) 1.01 1.96(28) .898 1.986 52 .052 
pa 1.93 (28) .72 1.80(25) .82 .611 51 .544 
rcd  2.94 (33) .24 2.69(36) .47 2.766 53.516 .008** 
whanau 1.73 (30) .45 1.65 (23) .49 .628 51 .533 

B. Recall in L2 
ecocentrism 1.64 (25) .70 1.74 (23) .69 -.494 46 .624 
kumara 1.85 (27) .36 1.79 (24) .41 .553 49 .583 
moko 1.13 (32) .34 1.28 (25) .46 -1.419 42.580 .163 
perendale 1.13 (23) .34 1.2 (10) .42 -.493 31 .622 
terroir 1.60 (20) .68 1.65 (23) .71 -.244 41 .808 
transhumance 3.26 (27) .66 2.76 (21) 1.14 1.788 30.156 .084 
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Table 20 Between-group comparison of the number of core meaning components for each TW in 
EDT (t-test analysis) 

A. Recall in L1 
 L1-instructed L2-instructed 

t df Sig. 
 Mean (N) SD Mean (N) SD 
ampelography 1.43 (23) .51 1.38 (16) .50 .364 37 .718 
diastrophism 1.54 (13) .52 1.73 (11) .47 -.929 22 .363 
moa  3.28 (29) .65 2.67 (27) 1.00 2.683 44.093 .01* 
pa 1.79 (28) .79 1.91 (23) .90 -.539 49 .592 
rcd  2.97 (32) .18 2.71 (34) .58 2.526 39.451 .016* 
whanau 1.77 (30) .43 1.73 (22) .46 .318 50 .752 

B. Recall in L2 
ecocentrism 1.60 (25) .65 1.86 (21) .73 -1.270 44 .211 
kumara 1.90 (31) .30 1.84 (25) .37 .702 54 .486 
moko 1.17 (29) .38 1.41 (24) .50 -1.932 42.427 .058 
perendale 1.52 (21) .51 1.56 (9) .53 -.154 28 .878 
terroir 1.58  (19) .51 1.58 (24) .65 -.024 41 .981 
transhumance 3.41 (27) .75 2.74 (23) 1.21 2.295 35.371 .028* 
 

Figure 4 Graphic representation of the mean number of core meaning components for each TW 
in PT 
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Figure 5 Graphic representation of the mean number of core meaning components for each TW 
in EDT 
 
Recall in L1 

 
Recall in L2 

  L1-instructed  L2-instructed 
 

 

As can be seen from Figure 4 and Figure 5, the results are similar to those found with respect to 

the total number of meaning components. In L1 responses in the post-test, L1-instructed 

participants produced more meaning components than the L2-instructed ones, a trend not 

observed in the L2 responses, where the pattern was more varied. In EDT, the response patten 

varied in both L1 and L2 responses. However, in the post-test, the independent-samples t-test 

revealed that only the difference between the words ampelography and rcd was statistically 

significant, with the difference for moa  approaching significance at p=.052. In all these cases, the 

L1-instructed participants produced more meaning components than the L2-instructed group. 

The difference for the remaining words was not statistically significant.  

 

Similarly, in the case of core meaning components produced in EDT, the difference between the 

two groups with respect to the majority of the words was not statistically significant. The results 

were significant only in case of three words, moa, rcd and transhumance. The difference for moko 

approached significance at p=.058. Similar to the post-test, in all these cases, the L1-instructed 

group was able to produce more meaning components.  

 

Next, the two groups of participants were compared with regard to the average number of core 

meaning components provided in their definitions. Tables 21 and 22 report the results of 

independent-samples t-tests conducted to determine whether there was a difference between the 
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groups in the post-test and EDT respectively.  Figure 6 represents the results graphically, 

allowing the comparison of the trends across the two testing conditions.  

 

Table 21 Between-group comparison of mean number of core components for post-test (t-test 
analysis) 
 L1-instructed L2-instructed 

t df Sig. d  Mean (N) SD Mean (N) SD 
Response in L1 79.60 (35) 10.84 69.78 (36) 14.81 3.196 64.139 .002** .798 
Response in L2 65.53 (35) 10.28 63.997 (35) 17.17 .454 68 .651  - 
 

 
Table 22 Between-group comparison of mean number of core components for EDT (t-test 
analysis) 
 L1-instructed L2-instructed 

t df Sig. 
 Mean (N) SD Mean (N) SD 

Response in L1 80.21 (34) 9.31 75.56 (34) 16.46 1.437 52.15 .157 
Response in L2 71.04 (33)  10.12 65.14 (35) 18.03 1.651 54.111 .099 
 

Figure 6 Graphic representation of the mean number of core meaning components in L1 and in 
L2. Panel A shows the results for post-test and Panel B shows the results for EDT. 
 
A. Post-test 

 
B. Extended definition task 

  L1-instructed  L2-instructed 
 
 

As can be seen from Figure 6, the L1-instructed participants tended to produced on average 

more core meaning components, regardless of the language of response and the testing 

condition. However, as shown in Table 21, with regard to the performance on the post-test, only 

the difference found in the L1-elicited answers was statistically significant. This difference was of 

large size. These findings were only partly corroborated in EDT as shown in Table 22. Here the 

t-test did not reveal any difference in either the L1 or L2-elicited answers. 
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In order to explore the difference between participants’ performance on the post-test and EDT, 

a paired-samples t-test was conducted to compare the within-group difference in performance in 

each language and in each of the testing sessions (Table 23). The t-test revealed that whereas 

there was no difference between the L1-instructed participants when tested in L1 in the PT and 

EDT, there was a difference in all of the remaining conditions observed, i.e. L1→L2, L2→L1 

and L2→L2. In each of these cases, the number of meaning components in EDT was on 

average higher than that elicited in the PT. It seems that when working in the monolingual 

condition (i.e. L1→L1) the participants produced most of their knowledge readily, regardless of 

the type of testing (computer-administered or face-to-face) and perceived time pressure. On the 

other hand, when L2 was involved (either as the language of input or the language of output), 

further elicitation appears to have encouraged participants to produce more meaning 

components.  

    

Table 23 Within-group comparison of the number of core meaning components produced in PT 
and EDT  

 

 

Finally, a paired-samples t-test was performed to compare the number of core meaning 

components that participants were recalled in their L1 and L2. Table 24 reports the results for 

PT, while Table 25 reports the results for EDT.  

 

Table 24 Within-group comparison of the number of core meaning components recalled in L1 
and L2 in post-test 
 L1 recall L2 recall    

Mean  SD Mean SD t df Sig. 

L1-instructed (N=35) 79.60 10.84 65.53 10.28 6.019 34 .000** 
L2-instructed (N=34) 70.08 15.19 64.41 17.25 1.526 33 .137 

 

Group 
Language 
of 
Response 

PT EDT Paired-samples t-test 

Mean SD Mean SD t df Sig. 
L1-instructed 
group (N=33) 

L1 79.53 10.59 80.58 9.22 -.474 32 .639 
L2 66.65 9.46 75.12 11.06 -3.957 32 .000** 

L2-instructed 
group (N=32) 

L1 69.13 14.69 75.25 16.29 -2.346 31 .026* 
L2 66.35 15.83 72.44 17.88 -2.345 31 .026* 
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Table 25 Within-group comparison of the number of core meaning components recalled in L1 
and L2 in EDT 
 Recall in L1 Recall in L2    

Mean  SD Mean SD t df Sig. 

L1-instructed (N=33) 80.58 9.22 75.12 11.06 2.293 32 .029* 
L2-instructed (N=34) 75.62 16.50 70.38 19.48 1.532 33 .135 

 

As can be seen from Tables 24 and 25, a similar pattern was found in the post-test and in the 

extended definition task. In both of these testing conditions, L1-instructed participants recalled 

more core meaning components than in their L1 than in their L2. No statistically significant 

difference was found between L1 and L2 responses of L2-instructed participants.  

 

Overall, it seems that although the participants in the two groups showed a difference in their 

ability to acquire the word meanings (see section 4.2.2), once they established the form-meaning 

link they were able to provide a similar amount of information for each target word.  However, 

some differences related to the type of meaning components that were remembered were 

observed. For example, when answering in Slovak, L1–instructed participants were able to recall 

more core meaning components in the post-test than the L2-instructed participants did.  

4.4 Semantic quality  

In the previous sections, the difference between the two groups of participants was investigated 

quantitatively, as a measure of whether the participants acquired at least a minimal knowledge of 

the target words and in terms of the number of meaning components that the participants could 

produce for each of the target words.  However, neither of these two measures allows us to 

compare the quality of the definitions produced. While the number of meaning components is 

related to the overall quality of the word meaning communicated, it cannot be equated with it. 

The number of meaning components is often an important indicator of the semantic quality of 

the definition but it does not take into consideration either the relationship between the 

individual meaning components or the incorrect information that was sometimes also included 

in participants’ responses. Both of these can affect the word meaning communicated. 

 

Let us compare the following attempts to explain the meaning of rcd (the definitions are 

translated from Slovak): 

(7) a virus used for killing rabbits [SK-PT-27]. 
(8) a virus that is now spread among rabbits that is killing them [EN-PT-39]. 
(9) a poison for rabbits [EN-PT-21]. 
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While the first two definitions [(7) and (8)] contain the same number of meaning components 

(‘virus’, ‘killing’ and ‘rabbits’), they however communicate a (partly) different meaning of the 

word. In the third definition (9), ‘poison’ is substituted for ‘virus’ in the meaning of the word. In 

the counting, this meaning component would be omitted as only correct meaning components 

were included in the calculation. Thus the score for the definition from example (9) would 

suggest that the participant has a partial, small, knowledge of the word’s meaning but it would 

fail to account for the fact that the participants formed quite a different representation of the 

word than the original one (i.e. ‘a poison’ instead of ‘a virus’). 

 

Previous studies approached the coding of conceptual content in different ways. Prominent 

among those was coding of the correctness of the information included in the definition and the 

semantic well-formedness (completeness and restrictiveness) of the definition.  Both of these 

play an important role in the coding framework in this study.  However, often in the previous 

studies (e.g. Feifel & Lorge, 1950; Marinellie & Johnson, 2002) these were treated separately: 

definitions containing incorrect semantic information were classified as errors, together with the 

responses that did not show a semantic relationship with the target word.  

 

Treatment of errors is of special interest to this study. Previous studies identified several 

categories of errors and acknowledged them to a different extent in their coding frameworks. In 

most cases, errors were coded as a separate category which was further sub-divided into 

phonological, semantic and other errors (such as a failure to provide a definition). In fewer 

instances errors were incorporated in the semantic coding (cf. Nippold, et al., 1999; C. E. Snow, 

1990).  However, the effect of error on the word meaning was not considered even in these 

studies (i.e. the extent to which the error affected the accuracy of the definitions).  

 

The coding framework of this study combines the two components (i.e. correctness and 

completness), attempting to capture the overall effectiveness of elicited definitions in more 

holistic terms. This approach allows to capture the different degrees of knowledge gained by 

participants and to discriminate between the more fine-grained differences in definitional quality. 

The coding is based on the notion of linguistic equivalence between a word and its definition, 

where the definition should serve “as both a semantic and syntactic substitute for the word being 

defined” (C. J. Johnson & Anglin, 1995, p. 613; cf. also Watson, 1985, p. 184)9. Thus, in this 

                                                 
9 In the present analysis, we are concerned only with the semantic content of the definition provided. The syntactic 
aspect of the definitions is addressed in section 6.1.  
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section the definitional attempts elicited from participants are assessed in terms of the extent to 

which they can serve as a semantic substitute for the target word defined.  The completeness of a 

definition is judged in relation to what participants could express based on the text they read 

(Osborne, 2011). This study identified two sets of problems with the elicited definitions: 

insufficient restrictiveness of the elicited word meanings and inclusion of incorrect information 

in them. Errors of both kinds were frequent in participants’ responses, as the study involved 

words previously unknown to participants.  

 

4.4.1 Coding 

The assessment of the definitional quality was to a large extent based on the core meaning 

components. The data source used for the analysis was the post-test as it allowed us to avoid the 

variation in participants’ strategies observed in the face-to-face elicitation of the word meaning in 

the EDT.   

 

The author of this thesis first coded all of the data. A second coder, a proficient speaker of both 

Slovak and English, then coded 25 percent of the student responses. Interrater reliability was 

measured by Spearman’s rho. The correlation between the two raters was .83, p<.000. This was 

judged sufficient for a semantic analysis.  

 

The meanings of the target words elicited from the participants were coded on a four-point scale 

presented in Table 26. The points for the definitions were awarded as shown in the table. 

Table 26 Coding scale for the semantic content quality of the definitions 
Score Category Description of the category 

4 points Adequate definition Sufficiently precise definition – all major components of 
the word meaning included 

3 points Near-adequate  
definition 

a. Omission of a minor component of word meaning – 
the definition is too narrow or too broad 
b.  Minor incorrect information included 

2 points Partially  adequate 
definition 

a. Omission of a core component – the definition is too 
narrow or too broad 
b. Major incorrect information  

1 point 
Insufficiently adequate 
definition 

a. Includes a correct keyword/phrase from the original 
definition, but otherwise incorrect 
b. Vague  

 

Table 27 illustrates the scale with examples taken from the definitions of transhumance and 

ecocentrism. All answers in the table were elicited in English.  
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Table 27 Semantic quality: Examples of the scoring 
4  Transhumance it is when people move their cattle the sheep from the harsh mountain sides 

down into deep valleys when where where they are protected from the weather and bad 
conditions in winter. 

3a  it’s moving sheeps before winter from cold hills to some to more flat country because of 
cold winters 

3b  the livestock is driven out of high parts of country to low parts because of cold winters 
2a  it’s moving [livestock] from mountainous areas to more to the places where the rivers are 

especially before winter 
2b  transhumance is the movement of the crops from the high areas from the highlands before 

the winter because the winter and the cold can can destroy them so they are moving them 
to lowlands 

1a  it’s the change in weather before winter 
1b  ecocentrism is about nature  
 

All examples in Table 27 are taken from the elicited definitions of transhumance with the exception 

of 1b which is taken from the definition of ecocentrism. The definition of ecocentrism in the text was 

as follows: “Ecocentrism is a nature-centred worldview based on the belief that all living 

organisms are equally important.” The definition of transhumance in the text was as follows: 

“Transhumance – the seasonal movement (before winter) of stock from exposed, high mountain 

slopes to the more sheltered foothills and river flats. This avoids large stock-losses due to the 

bitter cold of winter.” 3a shows an example in which the component ‘stock’ was replaced by 

‘sheep’, thereby somewhat limiting the meaning of the word (as ‘sheep’ are a subset of 

‘livestock’). 3b shows an example in which ‘moving’ was substituted by ‘driving out’. As the 

meaning of the latter expression could be paraphrased as ‘to force to go away’10 it adds to the 

original meaning a component which was not implied in the text. Example 2a demonstrates a 

response in which a core meaning component (here ‘livestock’) was left out altogether. 2b is an 

example of a response in which a core component (‘livestock’) was replaced by another 

component (‘crops’). 1a shows a response in which only a short phrase (‘before winter’) 

overlapped with the original meaning, the rest being inaccurate. 1b is an example of a vague 

definition, which did not restrict the meaning of the word sufficiently.   

4.4.2 Results: Semantic quality 

The Mann-Whitney U test for the comparison of two independent groups was used to compare 

the quality of the word meaning by the two groups for each of the target words.  Table 28 shows 

the results of the test for the L1 and L2-elicited answers. The test found a significant difference 

                                                 
10 ‘drive out’ means  ‘to force (living beings) to move on or away’ (Simpson, 1989 under "drive out") 
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between three words, ampelography, moa and rcd; the remaining words were answered equally well 

by participants in both groups.  

 

Table 28 Between-group comparison of semantic quality for each TW (Mann-Whitney U analysis) 
A. Response in L1 

 L1-instructed (N=35) L2-instructed (N=37) U Sig. 

Score Score   

1 2 3 4 1 2 3 4    

ampelography 2 5 3 15 4 14 3 3 145.0 .001** 
diastrophism 2 4 5 3 1 6 5 1 80.0 .575 
moa 0 5 17 5 0 14 13 1 235.0 .008** 
pa 0 11 15 2 0 12 10 3 332.0 .738 
rcd 0 1 4 28 0 7 18 11 266.5 .000** 
whanau 3 10 16 3 4 6 16 2 445.0 .966 

B. Response in L2 

ecocentrism 4 13 7 3 2 9 10 4 269.5 .190 
kumara 0 4 4 23 0 8 5 19 416.5 .220 
moko 0 16 14 2 0 8 16 1 337.0 .260 
perendale 1 0 19 4 0 0 3 4 269.5 .190 
terroir 11 8 7 3 8 14 6 1 416.5 .954 
transhumance 0 5 18 4 0 9 9 3 223.5 .143 
 

Next, the semantic content quality of the two groups of participant in L1 and in L2 was 

compared using a chi-square test. The descriptive statistics are reported in Table 29 and the 

results of the chi-square in Table 30. Figure 7 shows a graphic representation of the responses in 

L1 and L2 according to the four-point scale. To enable a better visual comparison, Figure 7 

shows how many percent of participants’ definitions received each score. 

 

Table 29 Between-group comparison of the quality of semantic content of definitions in L1 and 
L2 (descriptive statistics) 
 L1-instructed (N=35) L2-instructed (N=37) 

Score Score 

1 2 3 4 1 2 3 4  
Response in L1 7  

(4.4) 
36 
(22.6) 

60 
(37.7) 

56 
(35.2) 

9 
(5.8) 

59 
(38.3) 

65 
(42.2) 

21 
(13.6) 

Response in L2 16  
(8.4) 

46 
(24.2) 

69  
(36.3) 

39 
(20.5) 

10 
(7.2) 

48 
(34.5) 

49 
(35.3) 

32 
(23.0) 
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Table 30 Between-group comparison of the quality of semantic content of definitions in L1 and 
L2 (chi-square analysis) 
Group Chi-square df Sig Cramer’s V 
L1-instructed 21.853 3 .000** .264 
L2-instructed 1.869 3 .6  - 
 

Figure 7 Graphic representation of the quality of semantic content of definitions in L1 and in L2 
recall 
 
A. Recall in L1 

 
B. Recall in L2 

  L1-instructed  L2-instructed 
 

As can be seen from Figure 7, when responding in L1, L1-instructed participants were able to 

provide more full-score definitions than the L2-instructed participants. In the L2-elicited 

responses, the quality of the definitions was more similar for the two groups. Table 29 shows 

that there was a statistically significant difference in the quality of definitions between the 

responses of L1 and L2-instructed participants when responding in L1 but not when responding 

through L2. This difference was of medium size. 

 

Finally, the quality of participants’ definitions in Slovak and in English was compared using 

paired-samples t-test. The results are reported in Table 31. 

 

Table 31 Within-group comparison of the semantic quality of definitions elicited in L1 and L2 
 Recall in L1 Recall in L2    

Mean  SD Mean  SD t df Sig. 

L1-instructed (N=35) 3.03 .35 2.75 .48 2.837 34 .008** 
L2-instructed (N=34) 2.57 .50 2.74 .56 -1.486 33 .147 
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As can be seen from the table, L1-instructed participants were able to provide definitions of 

higher quality in their L1 than in their L2. No such difference was observed in the responses of 

the L2-instructed participants.  

 

4.4.3 Results: Types of errors 

In the next section, the types of errors in participants’ answers will be explored in greater detail. 

As follows from the coding scheme (Table 26), the errors were conceived of both in terms of 

omission (leaving out a component that should have been included) and commission (including a 

component that should not have been included).  Answers receiving scores 1 to 3 were further 

analysed to determine what type of error contributed to the less than full score.  

 

To establish the reliability of the error rating, a second coder coded 25 percent of all the cases 

that received scores 1 to 3. The two codes used were ‘error due to omission’ and ‘error due to 

commission’. Cronbach’s alpha was used to calculate the inter-rater reliability. The analysis 

yielded an alpha of .898, indicating a high-level of reliability.  

 

Table 32 reports the distribution of the types of errors, divided into errors due to omission on 

the one hand, and errors due to commission (i.e. substitution and/or additions) on the other. 

 

Table 32 Between-group comparison of two types of errors (commission and omission) for 
definitional attempts scored 1 to 3  

A. Recall in L1 
 L1-instructed L2-instructed 
 Omission Commission Total Omission Commission Total 
 N % N %  N % N %  
Score 1 1 10 9 90 10 3 33.3 6 66.7 9 
Score 2 21 58.3 15 41.7 36 26 44.8 32 55.2 58 
Score 3 53 83.3 7 11.7 60 54 83.1 11 16.9 65 

B. Recall in L2 
Score 1 3 13.0 20 86.95 23 5 29.4 12 70.6 17 
Score 2 33 71.7 13 28.3 46 33 68.75 15 31.25 48 
Score 3 64 91.4 6 8.6 70 48 94.1 3 5.9 51 
 

A chi-square analysis comparing the number of errors attributed to omission and commission 

for each group of participants was performed. The difference between the groups was not 

statistically significant.  
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The next table (Table 33) reports the proportion of errors of both types (commission and 

omission) from all responses. As the table shows, when all responses in L1 are taken into 

consideration, both groups produced a similar proportion of omission errors, but differed in the 

proportion of the errors of commission with L2-instructed participants producing almost 10 

percent more errors. When responding in L2, L1-instructed participants produced more errors 

of both kinds than the L2-instructed participants. Due to the nature of the data, the comparison 

was based on descriptive statistics (percentages).   

 

Table 33 Between-group difference in proportion of errors out of all definitional attempts 
 Response in L1 Response in L2 
 Omission Commission Total Omission Commission Total
 N % N %  N % N %  
L1-instructed 75 35.7 31 14.8 210 100 47.6 39 18.6 210 
L2-instructed 83 37.4 49 22.1 222 86 38.7 30 13.5 222 
 

Overall, the measure of semantic quality revealed a considerable difference between L1 

responses of L1 and L2-instructed participants. This was evident in particular with respect to the 

highest score where over 30 percent of the responses of L1-instructed participants were awarded 

this score, whereas only around 12 percent of the responses of the L2-instructed participants 

achieved this score. No such difference between the two groups was observed in the L2 

responses. In general, participants’ responses reached lower semantic quality in their L2 than in 

their L1. A closer analysis of semantic errors made by participants in the word meanings revealed 

that participants tended to make more errors in their non-instructional language. Likewise, 

problems with inclusions of incorrect information were more prominent when participants had 

to express their knowledge in the language other than the language of instruction.  

 

4.5 Overall content quality  

In section 4.2 the responses elicited from participants were divided into two broad categories 

according to whether they contained at least a minimal knowledge of the target word meaning or 

not. Only the responses that showed some word meaning knowledge were used for the 

following analyses (i.e. number of all and core meaning components and semantic content 

quality). Excluding the responses that failed to provide a definition of the target words from 

subsequent analyses was useful as it enabled a comparison of the degree of learning in cases 

when learning occurred.  However, this also served to produce a somewhat fragmented 
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representation of the performance of the two groups. From a pedagogical perspective, it might 

be useful to provide an overall picture of the performance of participants.  

4.5.1 Coding 

In order to provide a more pedagogically-motivated perspective on the data, students’ responses 

were grouped into the following categories (cf. Watson, 1995): 

a. High-quality definition (scores 3 and 4): These were definitions that provided all core meanings 

and there were only slight problems with the definition. 

b. Low-quality definition (score 2): These were definitions with a major problem in the semantic 

meaning; however, they were still recognisable as definitions of particular target words. 

c. Insufficient definitions (scores 1 and 0): These were definitions that demonstrated no knowledge 

of the target word’s meaning (score 0) or in which participants could provide only a keyword, 

however, the definition was not readily recognisable as belonging to the target word (see also 

section 4.2.1 for the examples of definitional attemts that were scored 0).  

 

The results are again presented according to individual target words and according to the two  

languages of testing, Slovak and English.  

 

4.5.2 Results: Overall content quality of definitions 

The Mann-Whitney U test was used to compare the overall content quality of the definitions for 

each group of participants and for each target word. The results for individual target words are 

reported in Table 34. The difference between the two groups was statistically significant for the 

following words: ampelography, perendale and transhumance. Despite the trend favouring the L1-

instructed groups’ definitions (Figure 8), the difference between the two groups on the remaining 

words was not statistically significant. 
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Table 34 High-quality, low-quality and insufficient quality definitions for each target word  
(Mann-Whitney U analysis) 

A.Recall in L1 

 L1-instructed (N=35) L2-instructed (N=37)  

High 
(%) 

Low 
(%) 

Insuff. 
(%) 

High 
(%) 

Low 
(%) 

Insuff. 
(%)  

U Sig. 

ampelography 18  
(51.4) 

5   
(14.3) 

12  
(34.3) 

6  
(16.2) 

14 
(37.8) 

17 
(45.9)  

461.0 .028* 

diastrophism 8    
(22.9) 

4   
(11.4) 

23  
(65.7) 

6  
(16.2) 

6   
(16.2) 

25 
(67.6)  

623.0 .779 

moa 22  
(62.9) 

5   
(14.3) 

8   
(22.9) 

14 
(37.8) 

14 
(37.8) 

9   
(24.3) 

519.0 .108 

pa 17  
(48.6) 

11 
(31.4) 

7    
(20.0) 

13 
(35.1) 

12 
(32.4) 

12 
(32.4) 

536.5 .194 

rcd 31  
(88.6) 

1   
(2.9) 

3    
(8.6) 

29 
(78.4) 

7   
(18.9) 

1   
(2.7) 

569.5 .190 

whanau 19  
(54.3) 

10 
(28.6) 

6    
(17.1) 

18 
(48.6) 

5   
(13.5) 

14 
(37.8) 

564.0 .330 

B. Recall in L2 

ecocentrism 10  
(28.6) 

13 
(37.1) 

12  
(34.3) 

14 
(37.8) 

9   
(24.3) 

14 
(37.8) 

624.5 .846 

kumara 27  
(77.1) 

4   
(11.4) 

4    
(11.4) 

24 
(64.9) 

8   
(21.6) 

5   
(13.5) 

574.0 .340 

moko 17  
(48.6)  

16 
(45.7) 

2    
(5.7) 

17 
(45.9) 

8   
(21.6) 

12 
(32.4) 

565.0 .311 

perendale 24  
(68.6) 

0   
(0.0) 

11  
(31.4) 

10 
(27.0) 

0   
(0.0) 

27 
(73.0) 

397.0 .002** 

terroir 10  
(28.6) 

8   
(22.9) 

17  
(48.6) 

7   
(18.9) 

14 
(37.8) 

16 
(43.2) 

640.0 .928 

transhumance 22  
(62.9) 

5   
(14.3) 

8    
(22.9) 

12 
(32.4) 

9   
(24.3) 

16 
(43.2) 

446.5 .014* 
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Figure 8 Graphic representation of the proportion of high-quality, low-quality and 
insufficient definitions for each TW.   
 
Panel A.  Results for L1-instructed participants. 

 
 
Panel B.  Results for L2-instructed participants. 

 
 

Next, a comparison of mean overall content quality of definitions provided by the two groups of 

participants was conducted. Table 35 reports the results of a chi-square test conducted to 

compare the results of the two groups and Figure 9 provides a graphic representation of the 

proportion of each category (high, low and insufficient) out of all definitional responses in the 

particular language of response.  
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Table 35 Between-group comparison of mean number of high-quality, low-quality and 
insufficient quality definitions in L1 and L2 (chi-square analysis) 
 L1-instructed (N=35) L2-instructed (N=37)  

High 
(%) 

Low 
(%) 

Insuff. 
(%) 

High 
(%) 

Low 
(%) 

Insuff. 
(%)  χ² Sig.  V 

Response 
in L1 

115 
(54.8) 

36 
(17.1) 

59 
(28.1) 

86 
(38.7) 

58 
(26.1) 

78 
(35.2) 

11.61 .003** .164 

Response 
in L2 

110 
(52.3) 

46 
(21.9) 

54 
(25.8) 

84 
(37.8) 

48 
(21.6) 

90 
(32.9) 

12.21 .002** .168 

¹df=2 

 

Figure 9 Graphic representation of the proportion of high-quality, low-quality and insufficient 
quality definitions in L1 and in L2 recall 
 
Recall in L1 

 
Recall in L2 

   
 

As can be seen from Figure 9, a similar pattern was observed in L1 and L2 responses of 

participants, with L1-instructed participants providing more definitions of higher quality than the 

L2-instructed students. A chi-square test reported in Table 34 confirmed that the difference was 

statistically significant in both cases. For both languages of response, Cramer’s V shows that the 

difference was of small size. Overall, when all participants’ responses were taken into 

consideration, the quality of definitions provided by L2-instructed participants was significantly 

lower than that of L1-instructed participants, regardless of the language of response. 

 

4.6 Word associations  

Word associations (WA) are one of the measures of the network of lexical knowledge present in 

users’ mental lexicons and available to them. As mentioned earlier, forming associations between 
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the words already stored in the mental lexicon and the words that have entered it newly is an 

important part of lexical development. This measure is used here to complement our 

understanding of lexical learning through L1 and L2 gained from participants’ definitions. 

 

4.6.1 Coding 

Various ways of measuring the associations between words and the strength of these links have 

been used in previous studies. Most of the word associations measures required participants to 

provide one word (for example Fitzpatrick, 2006, 2007; Fitzpatrick & Izura, 2011). Others asked 

participants to provide more words – either all that the participant could think of or what they 

could produce within a time limit (Kruse, et al., 1987). Whereas eliciting one association has been 

often used as an indicator of the strongest link between the target word and its association, it was 

argued that this may limit the data unnecessarily (De Deyne & Storms, 2008; Kruse, et al., 1987).  

Instead, multiple word associations (either continuous where the word is presented once or 

continued where the same word is presented repeatedly) can provide a better insight into the 

links between the words and to allow for some variations. This has proved valuable especially 

with regard to research on L2 speakers whose answers have traditionally showed greater 

variation than those of native speakers of the given language.  

 

This study adopted the continuous approach to measuring the word associations. Whereas this 

yielded a rich database of word associations that could be examined in greater depth, only some 

aspects of these word associations are analysed here in order to complement other findings of 

the study. In this study, word associations are employed as a measure of the similarity of the 

lexical development pathways between participants who acquire new words through their L1 or 

through L2. The main aim of this part is to establish the difference/similarity between the two 

groups of participants in the following areas: 

 

1) Number of associations for each target word (section 4.6.2) 

2) Types of association between the target word and the first word elicited (section 4.6.3) 

 

Further, the relationship between participants’ proficiency in L2 and the number of word 

associations is also examined (reported in section 4.8).  
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Before the word associations elicited from the participants could be analysed, the data were first 

processed so that all instances where the participants did not demonstrate knowledge of the 

target word were removed. These were the following cases: 

a. No WA given: The participant responded with for example, ‘I don’t know the word’ or ‘I can’t 

remember the word’. 

b. WA for a distinctively different word given: the participant provided a set of associations for a 

different target word (e.g. ‘war dance’ given as a word association for moko belonged rather to 

‘haka’). 

c. No relationship between the WA and the target word or other target words could be identified 

(e.g. Ecocentrism:  window, school, experiment, lunch)  

 

4.6.2 Results: Number of word associations 

 

Each word association was scored with one point. A mean number of associations was 

calculated for each instructional group and compared using an independent-samples t-test.  

 

Table 36 Mean number of word associations in L1 and L2 (t-test analysis) 

 L1-instructed (N=27) L2-instructed (N=24) t df Sig. 
 Mean SD Mean SD 
Response in L1 6.92 1.97 7.30 2.25 -.643 49 .523 
Response in L2 5.88 1.71 6.84 2.08 -1.790 49 .080 
 

 

As shown in Table 36, the t-test did not find any statistically significant difference between two 

groups in terms of the numbers of word associations. The table shows a tendency of participants 

in both groups to provide more associations in their first than in their second language. Also 

there appears to be a tendency of the L2-instructed participants to be able to provide more 

associations in English than the L1-instructed group. A correlational analysis confirmed a strong 

relationship between participants’ word associations in their L1 and L2, which was observed for 

both groups (Table 37).  

 

Table 37 Correlation between the number of  word associations in L1 and L2 

  L1-instructed group L2-instructed group 

Relationship between the 
number of  WA in L1 and L2 

Pearson Corr. 
N 

.731** .798** 
 27  24 
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A paired-samples t-test (Table 38) showed that while there was no difference between word 

associations of L2-instructed participants in their first and second language, the L1-instructed 

participants provided on average fewer word associations in their L2. By contrast, it seems that 

L2-instructed participants form relationships with the existing words in their lexical network 

equally well in their L1 and L2.  

 

Table 38 Within-group comparison of the number of word associations provided in L1 and L2 (t-
test analysis) 

 

4.6.3 Results: Type of word associations 

 

The second analysis focused on the first word association provided by the participants, in order 

to establish what kind of semantic connection existed between the words. First, the answers in 

L1 and then answers in L2 were considered. The hierarchical semantic relationships between 

words were established with the use of WordNet (Princeton University, 2010) and the Short 

dictionary of Slovak Language (Kačala, Pisarčíkova, & Považaj, 2003)  and the Dictionary of the 

Slovak language (Pečiar, 1959-1968).  

 

Table 39 shows the first word associations given for each target word by participants in the two 

groups. As can be seen, in some cases there was a strong preference for a particular association, 

sometimes including a minor semantic variation such as, for example, in the case of ampelography, 

where the words ‘science’ and ‘discipline’ are regarded as synonymous. In the remaining cases, 

participants’ associations showed greater variation.  (Superscript numbers indicate synonymous 

expressions in Slovak. For example, ‘animal1’ and ‘animal2’ indicate that two different Slovak 

words for ‘animal’ were used by participants. Bold type indicates which words were considered 

as superordinate to the target words).  

 

Group WA in L1 WA in L2 Paired-samples t-test 

 Mean SD Mean SD t df Sig. 
L1-instructed group (N=27) 6.92 1.97 5.88 1.72 3.906 26 .001**
L2-instructed group (N=24) 7.30 2.25 6.84 2.08 1.623 23 .118 
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Table 39 Responses (WAs) for each target word for each instructional group 
Word associations in L1 

 
Target word Group Word associations 

ampelography L1-instr. wine (11), science (9), discipline1, discipline2, ignorance (lack of 
knowledge), method 

L2-instr. wine (9), science (7), discipline3, method 
diastrophism L1-instr. tectonics (2), soil, tectonic plates, earthquake, origin, folding, 

method 
L2-instr. movement (3), tectonic movement, tectonic activity, force, 

deformation, earth, land, geology, tectonics 
moa L1-instr. bird (21), animal1 (2), animal2 , big , guinea pig  

L2-instr. bird (18), animal1 (3),  
pa L1-instr. village2 (4), fortification (4), village1 (2), wall  (2), settlement2  

(2), settlement1, defence, safe, tribe, war, Maori, fortress, 
palisade, farewell, government, protection, hill, walls 

L2-instr. village1 (10), fortification (2), settlement2 (2), tribe (2), town (2), 
settlement3, fortress, territory, settlement1, wall 

rcd L1-instr. virus (22), rabbits (8), hares (2) 
L2-instr. virus (21), hares (3), poison (2), state 

whanau L1-instr. family (25), chief (2), village, tribe, group, politics 
L2-instr. family (15), member, group, leader¹, community, leader², chief 

(noun) 
Word associations in L2 

 
ecocentrism L2-instr. nature (16), belief (3), religion (3), science, flowers 

L1-instr. nature (6), belief (4), equality (3), plants (2), ideology, human, 
religion, view, organisms, faith, worldview 

kumara L2-instr. potato (13), food (5), sweet potato† (4), crop, plant, sweet, 
traditional 

L1-instr. potato (7), sweet potato† (7), plant (4), food (3), crop, eat,  meal, 
sweet 

moko L2-instr. tattoo (18), painting, woman, people 
L1-instr. tattoo (20), traditions, black, inhabitants 

perendale L2-instr. sheep (20), merino  
L1-instr. sheep (9) 

terroir L2-instr. wine (20), French (3), system (2), vineyard (2), grapes (2), method, 
soil, farming,  grape 

L1-instr. wine (15), territory (3), group of vineyards† (2), friends (2), 
French, winers, group,  vineyards 

transhumance L2-instr. sheep (5), moving (4), movement (4), farmers, livestock, animals, 
transferring, winter, agriculture, move, transporting 

L1-instr. movement (3), sheep (3), moving (2), animals (2), change, 
transporting, transport, migration, mountain, far, move, 
agriculture, farm  

† pronounced as one unit 

 

Table 40 shows the proportion of the associations that consisted of superordinate words. In the 

L1-elicited associations, a strong preference was found for giving a superordinate word. Several 
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of the words elicited a majority of superordinate words (moa, rcd, whanau), and for others the 

superordinate appeared in at least half of the answers (ampelography). No clear preference was 

found for diastrophism and pa. As is apparent from a visual inspection of the answers in Table 39, 

the associations given by the two groups are very similar. In the L2-elicited answers, a strong 

preference for the superordinate was found for three words (kumara, moko, and perendale) whereas 

a strong preference for other than the superordinate word was found for the remaining three 

words (ecocentrism, terroir, and transhumance). This response pattern was found in both of the 

groups.  It seems that concrete target words elicited more superordinate words as associations 

than the abstract target words.  

 

Table 40 Proportion of WAs that are in superordinate relationship to the target word for each 
target word, and for concrete and abstract words 
Target word L1-instructed group L2-instructed group 
 superordinate other superordinate other 
 No.       Perc. No.       Perc. No.       Perc. No.       Perc. 
ampelography 11 45.8 13 54.2 8 44.4 10 55.6 
diastrophism 2 25.0 6 75.0 6 54.4 5 45.5 
moa 23 92.0 2 8.0 21 100 0 0 
pa 11 40.7 16 59.3 14 60.9 9 39.1 
rcd 22 68.8 10 31.3 21 77.8 6 22.2 
whanau 25 80.6 6 19.4 15 71.4 6 28.6 
         
ecocentrism 3 12.5 21 87.5 6 27.3 16 72.7 
kumara 19 73.1 7 26.9 19 76.0 6 24.0 
moko 18 85.7 3 14.3 20 87.0 3 13.0 
perendale 20 95.2 1 4.8 9 100 0 0.0 
terroir 2 6.1 31 93.9 3 11.5 23 88.5 
transhumance 4 19.0 17 81.0 3 15.8 16 84.2 
      
Concrete words 113 74.3 39 25.7 104 81.3 24 18.8 
Abstract  words 47 33.3 94 66.7 41 35.0 76 65.0 
 

 

4.7 Delayed post-test 

Delayed post-test was carried out after a week following the post-test to assess the ability of 

students to retain the meanings of the technical words acquired from the texts for a longer 

period of time. Same categories and coding schemes were used for the delayed post-test as for 

the post-test (see sections 4.2.1 and 4.3.1).   
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4.7.1 Results: Form-meaning connections 

First, the ability of participants to retain a form-meaning connection and recall it after a week 

since the original connection was made is examined. Table 41 reports the results of a chi-square 

test used to determine whether there is a statistically significant difference between the two 

groups in terms of individual target words. Figure 10 shows this difference graphically in 

percentages.  (Note that the number of participants is different from that in the post-test due to 

the drop in the number of participants between the post-test and the delayed post-test). Table 42 

further summarises the data graphically.  

 

Table 41 Between-group comparison of the number of form-meaning connections for each TW 
in delayed post-test (t-test analysis) (N=32 for both groups) 

A. Recall in L1 
 L1-instructed  L2-instructed  Chi-

square 
df Sig. 

 No. Percent No. Percent 
ampelography 24 75.0 15 46.9 5.317 1 .021* 
diastrophism 9 28.1 8 25.0 .080 1 .777 
moa  28 87.5 23 71.9 2.413 1 .120 
pa 26 81.3 20 62.5 2.783 1 .095 
rcd  30 93.8 30 93.8 .000 1 1.000 
whanau 27 84.4 22 68.8 2.177 1 .140 

B. Recall in L2 
ecocentrism 22 68.8 18 56.3 1.067 1 .302 
kumara 30 93.8 25 78.1 3.232 1 .072 
moko 30 93.8 24 75.0 4.267 1 .039* 
perendale 22 68.8 6 18.8 16.254 1 .000** 
terroir 26 81.3 20 62.5 2.783 1 .095 
transhumance 23 71.9 16 50.0 3.216 1 .073 
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Figure 10 Graphic representation of the percentage of participants able to recall meaning for 
each TW in DT 
 
A. Recall in L1 

 
B. Recall in L2 

  L1-instructed  L2-instructed 
 

Table 42 Between-group comparison of recalled form-meaning connections for each TW in DT 

 
 100-80 percent  79-60 percent  59-40 percent  39-20 percent  19-0 percent 
 

As Table 41 shows, a statistically significant difference was found only between three target 

words, ampelography, moko and perendale. However, as seen in Figure 10 and Table 42, there seems 

to be a systematic tendency for the L1-instructed participants to be able to recall more form-

meaning connections after a week than the L2-instructed group. This trend is confirmed in the 

analysis of mean scores reported in Table 43 and shown in Figure 11. In both languages, the L1-

instructed group was able to recall more form-meaning pairs and the difference was statistically 
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 Target word Percent 
recalled 

 

rcd 93.75  rcd 93.75  
moko 93.75  kumara 78.13  
whanau 93.75  terroir 75.00  
kumara 87.50  moa 71.87  
terroir 84.37  whanau 68.75  
pa 81.25  ecocentrism  62.50  
ecocentrism 81.25  moko 62.50  
moa 75.00  pa 56.25  
transhumance 71.87  ampelography 50.00  
ampelography 68.75  transhumance  46.88  
perendale 68.75  diastrophism 25.00  
diastrophism 28.12  perendale 18.75  
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significant. The difference found in L1 answers is of medium size, while the difference found in 

L2 answers is of large size. 

 

Table 43 Between-group comparison of mean number of form-meaning connections in L1 and 
L2 in the delayed post-test (t-test analysis) (N=32 for both groups) 
 L1-instructed L2-instructed 

t df Sig. d  Mean SD Mean SD 
Recall in L1 4.5 1.11 3.69 1.61 2.347 54.86 .023* .63 
Recall in L2 4.78 1.26 3.41 1.62 3.781 62 .000** .96 
 

Figure 11 Graphic representation of the mean form-meaning connections recalled in L1 and in L2 
in DT 
  

  L1-instructed  L2-instructed 

 

After a week, the L1-instructed group was able to demonstrate on average more instances of 

learning than the L2-instructed group. This suggests that in addition to the difference in the 

amount of knowledge acquired immediately from reading and listening in L1 and L2 (section 

4.2.2), there is also a difference in how much knowledge is retained after a week. The results 

indicate that the L2-instructed group was able to retain less knowledge than the group who 

acquired their knowledge through their first language. 

 

4.7.2 Results: Total number of meaning components 

The number of meaning components (both all and core components) was compared for all the 

target words for the two groups in the delayed post-test. Table 44 shows the mean number of all 

meaning components expressed by participants for each of the target words and reports the 

results of an independent-samples t-test that compared the two groups while Figure 12 shows 

the trend in the participants’ responses graphically.  
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Table 44 Between-group comparison of the number of all meaning components for each TW in 
the delayed post-test (t-test analysis) 

A. Recall in L1 
 L1-instructed L2-instructed 

t df Sig.  Mean (N) SD Mean (N) SD 
ampelography 1.83 (24) .76 1.67 (15) .90 .620 37 .539 
diastrophism 2.25 (8) .71 1.75 (8) .89 1.247 14 .233 
moa  3.32 (28) 1.76 2.74 (23) 1.39 1.288 49 .204 
pa 2.40 (25) 1.38 2.32 (19) .95 .228 42 .821 
rcd  3.03 (30) .61 3.13 (30) .86 -.518 58 .606 
whanau 1.92 (25) .64 1.95 (21) .74 -.159 44 .874 

B. Recall in L2 
ecocentrism 1.83 (23) .65 1.93 (15) .70 -.481 36 .633 
kumara 2.67 (30) .88 2.68 (25) 1.18 -.048 53 .962 
moko 1.73 (30) 1.01 2.04 (24) 1.04 -1.096 52 .278 
perendale 1.27 (22) .55 1.50 (6) .84 -.801 26 .430 
terroir 1.61 (18) .70 1.44 (16) .63 .758 32 .454 
transhumance 3.74 (23) 1.01 3.31 (16) 1.30 1.152 37 .257 
 

 

Figure 12 Graphic representation of the mean number of all meaning components for each TW in 
delayed post-test 
 
Recall in L1 

 
Recall in L2 

  L1-instructed  L2-instructed 
 

As displayed in Figure 12, there was a varied pattern in participants’ answers both in L1 and L2 

which showed that in half of the cases L1-instructed participants recalled more meaning 

components than the L2-instructed participants, while the opposite was true for the other half of 

the TWs.  No statistical difference, however, was found for any of the TWs. As is apparent from 

Table 44, if participants from either of the groups were able to recall the word meaning after a 

week, they did not differ in general in the number of meaning components they could recall. 
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4.7.3 Results: Number of core meaning components 

In the following part, the number of core meaning components that participants were able to 

recall after a week is compared first for each individual TW and then according to the language 

of response. Table 45 reports the descriptive and inferential statistics for the number of core 

meaning components in the delayed post-test. Figure 13 provides a graphic representation of the 

differences between the individual words.  Further, Table 46  reports the descriptive and 

inferential statistics from the comparison of the two groups according to the language of recall 

and Figure 14 summarises this information graphically.  

 
Table 45 Between-group comparison of the number of core meaning components for each TW in 
delayed post-test (t-test analysis) 

A. Recall in L1 
 L1-instructed L2-instructed 

t df Sig.  Mean (N) SD Mean (N) SD 
ampelography 1.43 (23) .51 1.20 (15) .41 1.562 34.045 .128 
diastrophism 1.75 (8) .46 1.50 (8) .53 1.00 14 .334 
moa  2.5 (28) 1.14 2.01 (23) .85 1.441 49 .156 
pa 1.92 (25) .81 1.89 (19) .74 .106 42 .916 
rcd  2.83 (30) .38 2.83 (30) .38 .000 50 1.00 
whanau 1.64 (25) .49 1.72 (18) .46 -.556 41 .581 

B. Recall in L2 
ecocentrism 1.83 (23) .65 1.93 (15) .70 -.481 36 .633 
kumara 1.93 (28) .26 1.85 (20) .37 .867 46 .390 
moko 1.07 (30) .25 1.29 (24) .46 -2.133 33.772 .040* 
perendale 1.18 (22) .39 1.00 (6) .00 2.160 21.000 .042* 
terroir 1.47 (17) .62 1.43 (14) .65 .184 29 .856 
transhumance 3.22 (23) .85 2.88 (16) 1.15 1.071 37 .291 
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Figure 13 Graphic representation of the mean number of core meaning components for each TW 
in delayed post-test 
 
Recall in L1 

 
Recall in L2 

  L1-instructed  L2-instructed 
 

Table 46 Between-group comparison of the mean number of core meaning components in L1 
and L2 in the delayed post-test (t-test analysis) 
 L1-instructed L2-instructed 

t df Sig. 
 

Mean 
(N) 

SD Mean (N) SD 

Recall in L1 75.42 (32) 11.37 74.34 (31) 15.77 .313 54.468 .756 
Recall in L2 67.02 (32) 11.07 63.73 (30) 16.31 .923 50.622 .360 
 

Figure 14 Graphic representation of the mean number of core meaning components in L1 and in 
L2 in the delayed post-test 
  

  L1-instructed  L2-instructed 
 

Figure 13 shows that there was no clear trend favouring either of the two groups evident with 

respect to the individual target words. Also, Figure 14 shows that, on average, participants from 

both groups produced a similar number of core meaning components. As can be seen from 
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Tables 45 and 46, there was no statistically significant difference between the two groups in 

terms of the number of core meaning components recalled in either L1 or L2. With respect to 

individual target words, there was also no difference for most of the target words with the 

exception of moko and perendale.   

 

In order to establish whether there was a relationship between the initial elaboration of the word 

meanings and participants’ ability to retain and recall the form-meaning connections after a week, 

a correlation between the total number of recalled word-meaning connections in the delayed 

post-test and the mean number of core meaning components and semantic content quality in PT 

and EDT was performed. Table 47 reports the results of these analyses. The correlations showed 

a moderate relationship between the target variables for the L1-instructed group. With regard to 

the L2-instructed group, while there was a moderate relationship between the initial number of 

core meaning components and the ability to retain and recall the word-meaning pairs after a 

week, the correlation showed a strong relationship between the initial semantic quality of the 

word meaning knowledge and its retention in memory.  

 

Table 47 Correlation between form-meaning connections in DT and word knowledge measures 
from immediate testing (PT and EDT) 

Measure 
 DT:  Form-meaning connections 

SK group EN group 

PT: Number of core meaning components Pearson Corr. 
N 

.394* .545** 
 32  29 

EDT: Number of core meaning 
components 

Pearson Corr. 
N 

.549** .530** 
 32  30 

PT: Semantic quality of definitions Pearson Corr. 
N 

.452** .712** 
 32  32 

 

4.8 Proficiency  

In this section, the role of participants’ proficiency in L2 and their ability to recall the meaning of 

the target words is explored. A series of correlations were calculated to establish whether there 

was a relationship between the level of L2 and participants’ ability to recall and produce different 

aspects of the TW knowledge.  

 

First, the relationship between proficiency and the participants’ ability to establish and recall 

form-meaning connections was studied. Table 48 shows the correlations between the two 
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variables, according to the language of recall and the group. The correlational analysis showed 

that there was a moderate relationship (0.4 to 0.6) observed between proficiency and the recall 

for participants in both groups, both when answering in L1 and L2. It is of special interest that  

L2 proficiency was associated with what was considered a purely monolingual input-output 

condition (i.e. that of the L1-elicited performance of the L1-instructed group).  

 

Table 48 Correlation between form-meaning connections in post-test and L2 proficiency  

Language of 
response 

 Vocabulary size General proficiency 
 SK group EN group SK group EN group 

Response in L1 Pearson Corr. 
N 

.468** .529** .463** .521** 
 35  36  35  36 

Response in L2 
Pearson Corr. 
N 

.437** .433** .238 .583** 
 35  36  35  36 

 

After the role of proficiency in the initial formation of the connections between words and their 

meanings was examined, the correlations between the L2 proficiency and the other measures of 

word meaning quality were further investigated. First, the relationship between proficiency and 

the number of meaning components (Tables 49 – 52) is examined, followed by the  then the 

correlation between proficiency and the semantic quality of the definitions (Tables 53 – 55). 

With regard to the number of meaning components, both the total number of meaning 

components (as measured in the EDT) and the number of core meaning components (as 

measured both in PT and EDT) were correlated with  L2 proficiency.  The correlations between 

proficiency and the total number of meaning components are presented for each target word 

since, as explained earlier (section 4.3.1), the nature of the data prevented us from calculating a 

mean score. For the core meaning components only the mean scores for each language of recall 

were used for the correlation. Tables 49 and 50 show the results of the analysis for the recall of 

all meaning components from EDT for L1 and L2 respectively. As can be seen from the tables, 

whereas there was some effect of L2 proficiency on the L1-instructed group (both in L1 and L2 

recall), the relationship appears stronger and more regular for the L2-instructed group.  
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Table 49 Correlation between total number of meaning components in L1 and L2 proficiency for 
each target word in EDT 

Target word 
 Vocabulary size General proficiency 

SK group EN group SK group EN group 

ampelography Pearson Corr. 
N 

.279 .386 .411* .618** 
 24  17  24  17 

diastrophism Pearson Corr. 
N 

-.184 .559 -.136 .399 
 13  10  13  11 

moa Pearson Corr. 
N 

.374* .500** .279 .678** 
 29  26  29  26 

pa Pearson Corr. 
N 

.270 .372 .242 -.073 
 28  22  28  22 

rcd Pearson Corr. 
N 

.390* .357* .152 .430* 
 32  33  32  33 

whanau Pearson Corr. 
N 

.267 .476* .198 .265 
 31  24  31  24 

 

Table 50 Correlation between total number of meaning components in L2 and L2 proficiency for 
each target word in EDT 

Target word 

 Vocabulary size General proficiency 

SK group EN group SK group EN group 

ecocentrism Pearson Corr. 
N 

.090 .490* -.007 .341 
 25  20  25  20 

kumara Pearson Corr. 
N 

.304 .269 .303 .366 
 32  27  32  28 

moko Pearson Corr. 
N 

-.049 .500* .048 .672** 
 29  24  29  24 

perendale Pearson Corr. 
N 

.520* -.171 .553* .273 
 20  8  20  9 

terroir Pearson Corr. 
N 

.246 .637** .093 .560** 
 22  23  22  23 

transhumance Pearson Corr. 
N 

.092 .224 .308 .433* 
 27  21  27  21 

 

Tables 51 and 52 report the results of a correlational analysis between L2 proficiency and core 

meaning components in PT and EDT respectively. There was no association between 

proficiency in L2 and core meaning components found in PT. For the results in EDT, L2 

proficiency was found to be related moderately (in L1) and strongly (in L2) to the ability of L2-

instructed participants to recall the core meaning components. No such relationship was found 

for the performance of the L1-instructed group when answering in either L1 or L2.  
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Table 51 Correlation between the number of core meaning components in L1 and L2, and L2 
proficiency in post-test 

Language of 
response 

 Vocabulary size General proficiency 
 SK group EN group SK group EN group 

Response in L1 Pearson Corr. 
N 

.090 .232 .147 .324 
 35  35  35  35 

Response in L2 
Pearson Corr. 
N 

.203 .154 .259 .288 
 35  34  35  34 

 

Table 52 Correlation between the number of core meaning components in L1 and L2 proficiency 
in EDT 

Language of 
response 

 Vocabulary size General proficiency 

 SK group EN group SK group EN group 

Response in L1 
Pearson Corr. 
N 

.287 .423** .191 .293 
 34  33  34  33 

Response in L2 Pearson Corr. 
N 

.251 .332 .226 .612** 
 33  34  33  34 

 

In the following correlational analysis, the relationship between L2 proficiency and the semantic 

quality of the word meanings given by participants is investigated. Tables 53 and 54 report the 

results with regard to individual target words, Table 55 reports the results in relation to the mean 

semantic quality of word meanings recalled in L1 and L2.  

 

Table 53 Correlation between semantic quality of definitions in L1 and L2 proficiency for each 
target word in post-test 

Target word 
 Vocabulary size General proficiency 

SK group EN group SK group EN group 
ampelography Spearman Corr.  

N 
-.241 .315 -.092 .380 
 25  23  25  23 

diastrophism Spearman Corr.  
N 

.181 .417 .181 .518 
 14  12  14  13 

moa Spearman Corr.  
N 

-.145 .368 .149 .600** 
 27  27  27  27 

pa Spearman Corr.  
N 

.290 .371 .045 .180 
 28  24  28  24 

rcd Spearman Corr.  
N 

-.215 .263 -.115 .092 
 33  35  33  35 

whanau Spearman Corr.  
N 

.381* .216 .174 .220 
 32  27  32  27 
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Table 54 Correlation between semantic quality of definitions in L2 and L2 proficiency for each 
target word in post-test 

Target word 
 Vocabulary size General proficiency 

SK group EN group SK group EN group 

ecocentrism Spearman Corr.  
N 

.145 .776** .259 .295 
 27 24  27  24 

kumara Spearman Corr.  
N 

.026 .229 .093 .316 
 31  31  31  32 

moko Spearman Corr.  
N 

.206 .124 .391* .276 
 32  24  32  25 

perendale Spearman Corr.  
N 

.084 .346 .053 .522 
 24  9  24  10 

terroir Spearman Corr.  
N 

.211 .397* .315 .181 
 29  28  29  28 

transhumance Spearman Corr.  
N 

-.092 .536* .058 .058 
 27  20  27  20 

 

 As can be seen from Tables 53 and 54, there was no clear pattern observed for the link between 

L2 proficiency and semantic quality in L1 or L2 recall. However, the mean scores (Table 55) 

reveal a more systematic pattern with the L2-instructed group showing a moderate to strong 

relationship between their L2 proficiency and semantic quality of their definitions both in L1 and 

L2. No such relationship was found for the L1-instructed group.  

 

Table 55 Correlation between mean semantic quality of definitions in L1 and L2 and L2 
proficiency in post-test 

Language of 
response 

 Vocabulary size General proficiency 
 SK group EN group SK group EN group 

Response in L1 
Pearson Corr. 
N 

.038 .370* .040 .265 
 35  29  35  29 

Response in L2 Pearson Corr. 
N 

.159 .668** .254 .332 
 35  29  35  29 

 

Overall, it seems that while L2 proficiency was associated with participants’ ability to establish 

form-meaning connections indirectly, there was a direct relationship between it and the degree of 

elaboration of the word meanings. Here, while the L1-instructed group results were linked to L2 

proficiency when speaking in L2, as was expected, the results of the L2-instructed group were 

connected to L2 proficiency both when speaking in L1 and in L2.  

 

Next, Table 56 presents the correlations between the overall content quality of definitions 

(including all definitional attempts collected from participants) and L2 proficiency.  The results 

show a moderately strong relationship between the two variables.  The strength of the 
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relationship indicates that the ability to provide good definitions was linked to L2 proficiency 

more strongly in the case of the L2-instructed students.  

 

Table 56 Correlation between overall mean content quality of definitions in L1 and L2, and L2 
proficiency in post-test 

Language of 
response 

 Vocabulary size General proficiency 
 SK group EN group SK group EN group 

Response in L1 Pearson Corr. 
N 

.466** .578** .476** .568** 
 35  36  35  36 

Response in L2 
Pearson Corr. 
N 

.409* .515** .337* .598** 
 35  36  35  36 

 

Finally, the effect of participants’ proficiency in L2 on the ability to provide word associations 

was examined.  As can be seen from Table 57, there was a moderate relationship between the 

number of word associations provided in participants’ L2 and their proficiency which was found 

for both groups of participants. No such relationship was observed when participants were 

giving associations in their L1.  

 
Table 57 Correlation between the number of WAs and L2 proficiency in L1 and L2 

Language of 
response 

 Vocabulary size General proficiency 

 SK group EN group SK group EN group 

Response in L1 Pearson Corr. 
N 

.324 .140 .103 .182 
 27  24  27  24 

Response in L2 Pearson Corr. 
N 

.486* .269 .320 .422* 
 27  24  27  24 

 

In the following set of tables (Tables 58 – 61), the link between L2 proficiency and the results 

obtained from the delayed post-test is examined. Table 58 reports the results of two correlational 

analyses that were conducted to establish whether L2 proficiency was related to participants’ 

ability to retain and recall the form-meaning connections after a week. The individual 

correlations show a pattern similar to that found in the post-test with proficiency in L2 being 

related to participants’ word meaning recall in both languages in both groups.  
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Table 58 Correlation between form-meaning connections in DT and L2 proficiency  

Language of 
response 

 Vocabulary size General proficiency 

 SK group EN group SK group EN group 

Response in L1 
Pearson Corr. 
N 

.573** .340 .600** .432* 
32 21 32 32 

Response in L2 
Pearson Corr. 
N 

.452** .492** .402* .587** 
32 32 32 32 

 
A series of correlational analyses was conducted to assess the relationship between the total 

number of meaning components recalled by participants after a week and their L2 proficiency. 

Tables 59 and 60 report the results of the analyses for recall in L1 and in L2 respectively.  

 
Table 59 Correlation between total number of meaning components in L1 and L2 proficiency for 
each target word in DT 

Target word 
 Vocabulary size General proficiency 

SK group EN group SK group EN group 

ampelography Pearson Corr. 
N 

-.022 .352 .160 .177 
 24  15  24  15 

diastrophism Pearson Corr. 
N 

.219 .333 .331 -.014 
 8  8  8  8 

moa Pearson Corr. 
N 

.277 .144 .192 .386 
 28  23  28  23 

pa Pearson Corr. 
N 

.396 .158 .050 -.035 
 25  19  25  19 

rcd Pearson Corr. 
N 

-.086 -.054 .122 -.055 
 30  30  30  30 

whanau Pearson Corr. 
N 

.229 .120 .198 -.130 
 25  21  25  21 

 

Table 60 Correlation between total number of meaning components in L2 and L2 proficiency for 
each target word in DT 

Target word 
 Vocabulary size General proficiency 

SK group EN group SK group EN group 
ecocentrism Pearson Corr. 

N 
.233 .398 .099 .356 
 23  15  23  15 

kumara Pearson Corr. 
N 

.209 .108 .117 .222 
 30  25  30  25 

moko Pearson Corr. 
N 

.256 .047 .093 .222 
 30  24  30  24 

perendale Pearson Corr. 
N 

.118 -.240 .017 .193 
 22  6  22  6 

terroir Pearson Corr. 
N 

.345 .601* .549* .217 
 18  16  18  16 

transhumance Pearson Corr. 
N 

-.002 .288 .171 .001 
 23  16  23  16 
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As is apparent from Tables 59 and 60, with the exception of one case, there is no relationship 

between L2 proficiency and the total number of meaning components recalled by participants 

for each target word. The exception was the case of terroir where L2 proficiency played a role in 

both the L1 and L2-instructed groups.  

 

Next, the effect of L2 proficiency on participants’ ability to recall core meaning components was 

investigated. Table 61 reports the results of correlational analyses. As can be seen from the table, 

only a moderate relationship was found between L2 proficiency and the performance of the L2-

instructed group in L2. No such relationship was found for the L1-instructed group.  

 

Table 61 Correlation between the mean number of core meaning components in L1 and L2 and 
L2 proficiency in DT 

Language of 
response 

 Vocabulary size General proficiency 

 SK group EN group SK group EN group 

Response in L1 
Pearson Corr. 
N 

.229 -.025 .127 .067 
 32  31  32  31 

Response in L2 Pearson Corr. 
N 

.234 .272 .080 .397* 
 32  30  32  30 

 

The correlational analysis revealed a varied pattern in the relationship between L2 proficiency 

and the ability of students to provide definitions or word associations. Overall, L2-instructed 

participants seemed more strongly affected by their level of L2 proficiency, both when speaking 

in L1 and L2.  

 

4.9 Conclusion  

This chapter provided evidence about the different aspects of the knowledge of the word 

meanings learned by the participants through their first or second language. Both similarities and 

differences were found with respect to the amount of knowledge retained immediately and with 

a week delay and with respect to the quality of the definitions. In addition, the relationship 

between L2 proficiency and participants’ ability to learn the meanings of new words and produce 

word associations for them was examined, revealing different patters of behaviour for the two 

groups of participants with respect to some of the measures. 
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5 Discussion 1: Acquiring the meanings of  new technical words 
and their associations 

5.1 Summary of the results 

The objective of the first research question was to compare the ability of two groups of students 

to recall the meaning of technical words which they learned either through their L1 (Slovak) or 

L2 (English). Students’ ability to recall these word meanings through a specific language was also 

observed: half of the word meanings were elicited through their L1 and the second half through 

their L2. The meaning recall was compared immediately (following the reading and a two minute 

distractor task) after the exposure to the texts and one week later. The study was designed to 

match a realistically occurring learning process, i.e. reading of an expository text and learning the 

definitions of terms relevant for the given field from it (Grabe, 2002; Koda, 2004). A listening 

modality was added for methodological and cognitive reasons.  Methodologically, it ensured that 

participants attended to the whole of the text, whereas cognitively, the auditory modality helped 

the participants to encode the information in the text and recall it orally.   

 

Results revealed that both groups were able to learn new word meanings from the texts as 

demonstrated by their recall. In the post-test, the results showed the advantage of the L1-

instructed over the L2-instructed participants in recalling minimal semantic information about 

the words (i.e. form-meaning connections) as well as for the semantic content quality of the 

definitions provided and the number of meaning components.   

 

The results showed a somewhat different pattern when the specific languages of output (testing) 

were taken into consideration. When replying in L1, L1-instructed and L2-instructed participants 

did not perform differently in the post-test in terms of the form-meaning connections they could 

recall. However there was a difference between the two groups in the semantic quality of their 

definitions and the number of core meaning components, with the L1-instructed group being 

able to provide more core components and higher quality definitions that were semantically 

closer to the target meaning. When replying in L2, L1-instructed participants showed an 

advantage in terms of form-meaning connections recalled, but no statistically significant 

difference was found with respect to the other aspects of lexical learning (e.g. number of 

meaning components or semantic content quality). On the whole, the L1-instructed participants 

produced definitions of higher overall content quality than the L2-instructed students both in L1 

and L2.    
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In the delayed post-test, L1-instructed participants showed an advantage for the recall of form-

meaning connections (found both in L1 and L2 responses) but not for the number of meaning 

components. The difference in the recall of form-meaning connections was greater than in the 

post-test, suggesting a sharper decline in the retention rate for the L2-instructed than the L1-

instructed participants.  

 

In terms of the semantic quality of word meanings recalled, participants instructed through their 

first language provided on average definitions that were closer to the meaning of the target 

words than those of the L2-instructed group. However, with regard to the specific languages of 

testing, this pattern appeared only when participants replied in their native language whereas no 

difference between the groups was found in the L2-elicited answers. Moreover, an interesting 

pattern of errors was observed in participants’ responses. Some errors could be attributed to the 

omission of information (a meaning component) in the definitions.  However, even more 

interesting was the finding that participants added new meaning components or replaced the 

original ones. This suggests a more dynamic process of knowledge management than that of 

simply encoding and then decoding the meaning components. While errors in L2 could be 

attributed to problems with language mastery, no such problems were expected in L1 definitions. 

Yet, L2-instructed participants were more prone to make errors of both kinds when speaking in 

L1.  

 

When looking at the elicited word associations, it seems that participants from both groups 

formed a very similar pattern of associations in terms of quantity and semantic relationships 

between words/concepts. This pattern was similar in participants’ L1 and L2, showing that 

students adhered to their preferred individual style regardless of the language of response.  

 

The effect of participants’ L2 proficiency (measured both by a C-test and two vocabulary size 

tests) on their ability to recall the target words’ meanings was also investigated. With regard to 

form-meaning connections, there was a moderate effect of proficiency on both the L1-instructed 

and the L2-instructed group when speaking both in L1 and in L2. This might indicate that in this 

case there is an indirect relationship between proficiency and the ability to establish and recall 

form-meaning connections which could be attributed most likely to the functioning of working 

memory. Working memory has been found to play a major role in reading comprehension 
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(Grabe, 2009) while at the same time it is considered an integral part of language aptitude and is 

thus directly linked to the mastery of L2 (Robinson, 2003).  

 

In terms of meaning components, L2 proficiency was related to the total number of meaning 

components, with students with higher proficiency also providing more components. This 

relationship was stronger for the L2-instructed than for the L1-instructed group in both 

languages.  When only the core meaning components were taken into consideration, there was a 

moderate effect of L2 proficiency on the L2-instructed group which was not observed in the L1-

instructed group. In terms of the semantic quality of the definitions, there was no or only a weak 

relationship between L1-instructed participants’ proficiency and the quality of their definitions in 

L1 and L2.  On the other hand, L2-instructed participants showed a stronger effect of 

proficiency when responding in both L1 and L2 (with the effect even stronger in L2). In the 

delayed post-test, a pattern similar to that found in the post-test was observed for the form-

meaning connections, but not for other measured aspects of target word knowledge.  

 

5.2 Establishing minimal form-meaning connections 

Overall, while both groups showed an ability to establish and recall connections between the 

forms of the target wrods and their meanings, the aggregate data in the post-test pointed towards 

a considerable advantage of the L1-instructed participants over the L2-instructed participants. In 

the post-test, more than half of the L1-instructed participants retained knowledge of eleven out 

of the twelve target words. Moreover, six of the words were retained by more than eighty 

percent of the participants in this group. By comparison, although some knowledge of ten words 

was demonstrated by more than half of the L2-instructed group, only two words were recalled 

by more than eighty percent of this group. On the whole, the L2-instructed participants formed 

or retained fewer form-meaning connections than the L1-instructed students.  

 

There seem to be two possible reasons for the fact that L2-instructed participants established 

fewer initial connections between words and their meanings than their L1-instructed 

counterparts: it is possible that they either failed to establish the connection between the target 

word form and its meaning altogether; or that this connection was formed but was not strong 

enough and thus faded from the memory.  Both noticing a link between a word form and its 

meaning and retaining it are pre-requisites of  lexical learning (Gass, 1988; VanPatten, et al., 

2004).   
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With respect to noticing, according to VanPatten et al. (2004, p. 5), an initial connection is 

established “when a learner somehow cognitively registers a form, a meaning, and the fact that 

the form encodes the meaning in some way.” As the purpose of placing lexical familiarisation in 

a text is to make the meaning of the word form explicit to the reader, the noticing should be a 

straightforward process. However, as observed by Flick and Anderson (1980), when looking at 

an implicitly expressed relationship between a word and its definition, readers sometimes remain 

unaware of this connection and are likely to treat the definition as a new and unrelated piece of 

information. Thus, the language-related difficulties with reading in L2, such as insufficient 

vocabulary size or insufficiently automatic word recognition (Grabe, 2009; Hudson, 2007; Koda, 

2004; Urquhart & Weir, 1998), could result in the fact that some L2-instructed participants failed 

to understand the link between a form and its meaning or failed to comprehend part of the 

information in the lexical familiarisation.   

 

Alternatively, the combined effect of several components underlying reading in L2 could result 

in increased processing demands on working memory  which might have interfered with the 

noticing, forming and retention of the association (VanPatten, et al., 2004). As stated by 

Kellerman and Bialystok (1997, p. 33), “[i]n any cognitive activity, we are able to attend to only 

some selected portion of available information at any given time. Situations invariably present 

more information than it is possible to process, and cognition involves continual selection from 

that pool of information.” This appears as a likely explanation, as the lower ability of the L2-

instructed participants to recall the word meanings was at least in some cases certainly not related 

to problems with noticing or comprehension of the definitions in the text. For example, data 

show that despite the fact that some information about the word meaning was picked up and 

recalled, either incorrect or no form-meaning connections were established (for example: ‘Moko 

is a dance’). L1-instructed participants demonstrated a wrong form-meaning connection in the 

post-test 11 times, while the L2-instructed participants did so 18 times. In the delayed post-test, 

L1-instructed participants made 12 errors involving an incorrect form-meaning association, while 

L2-instructed participants made 27 errors of this nature. Thus, at least on several occasions, L2-

instructed participants showed that the information from the text was comprehended and 

available to them, but there was no link between the target word form and its meaning.  

 

This explanation, stressing the demands of reading through L2 on participants’ attentional 

resources, seems to be supporting by the findings related to L2 proficiency. In the L2 reading 
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research, the role of proficiency in L2 has been identified as one of  important predictors of 

reading performance (Koda, 2004). In the present study, L2 proficiency correlated moderately 

with the meaning recall in both the L1 and L2-instructed groups, when replying both in L1 and 

L2. As a relationship between the recall and L2 proficiency was found also in the L1→L1 

condition, we must be careful when interpreting this connection between proficiency and 

recall/comprehension. It appears that there is an indirect relationship between the two and the 

correlation could rather point to an effect of working memory which underlies the language 

learning and use as well as retention in long-term memory.  

 

The discussion above focused on whether and why the initial connections were formed and 

whether retained in general. We will now look at the individual target words, as some of the 

differences between the two groups could be explained with regard to the individual word 

properties or by the features of the context in which the words were embedded.  

 

Let us now focus on the words that were the least and the most difficult for participants to 

acquire. Table 62 shows the ‘top five’ and ‘bottom five’ words from the two groups. It appears 

that similar strategies of reading and learning of the word meanings are at play in the L1-

instructed and L2-instructed groups as there is a considerable overlap between the two groups in 

terms of which words were easy or difficult to learn. The learning pattern of the L2 group 

followed the pattern of the L1 group, with the exception that the L2-instructed students acquired 

the knowledge to a lesser degree. Strong ties between L1 and L2 reading skills have been long 

suggested in the literature (Cummins, 1991, 2001 [1980]; Grabe, 2009). Although a direct 

comparison of individual reading proficiency in participants’ L1 and L2 is not possible due to the 

design of the present study, the pattern of learning suggests that there is a possible transfer of 

text-processing skills from L1 to L2.  

 

Table 62 The least and most difficult words to acquire by instructional group 
Post-test L1-instructed group L2-instructed group 

Least acquired 

diastrophism, perendale, 
ampelography, transhumance,  
moa, ecocentrism¹ 

perendale, diastrophism, 
transhumance, ampelography,pa, 
moko² 
 

Most acquired rcd, moko, whanau, kumara, terroir rcd, kumara, terroir, moa , whanau 
¹transhumance, moa and ecocentrism had the same score 
²pa and moko had the same score 
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First let us look at the similarities between the two groups of participants when learning the 

individual words. Looking at the list of the words most difficult to acquire by both groups, we 

see that there is an evident overlap between the two groups. It seems that the majority of the 

words which participants had difficulty with were abstract words (with the exception of perendale, 

moa, moko and pa) and longer words. It has been noted in previous literature that abstractness of 

the word (or rather complexity of meaning that it is often related to) has an impact on its 

retention (Laufer, 1997; Nagy, et al., 1987). It is not clear why conceptual difficulty could prevent 

learners from forming a minimal association between the word’s form and meaning. It is 

possible that this is related to participants being unable to form a coherent representation of the 

word’s meaning since the abstract words in the bottom five were also the ones with lowest mean 

scores for semantic content quality of the recalled meaning. Whereas it has been argued that the 

understanding of the word’s meaning need not be complete after the first encounter with the 

word in order for the association to be established, the initial association at the same time has to 

be sufficiently robust to remain in the memory until it can be further reinforced (VanPatten, et 

al., 2004). 

 

Whereas learning of most of the words discussed above showed a similar pattern in both the L1 

and L2-instructed groups, some words proved significantly more difficult for the students 

reading through their L2.  The words that posed the greatest difficulty were moko and, in 

particular perendale (the difference between the groups in the case of the latter word was more 

than forty percent). The problems with learning these words can be partly explained by the 

factors discussed above (i.e. cross-association). Also, the difference could be attributed to the 

low salience of the two words (C. Brown, 1993).  Previous studies found that while there was no 

difference between the recall of superordinate (important) propositions by participants reading 

through their L1 or L2,  L1-reading subjects were able to recall more of the subordinate 

propositions (Lee, 1986).  

 

Thus, these findings show that in many cases the learning through L2 can be to a large extent 

similar to that through L1 and can be predicted on the basis of L1 performance. However, there 

seems to be an interaction of the acquisition of new information through L2 and the level of 

difficulty of certain items that resulted in the considerably lower retention of these items by L2 

learners than was expected on the basis of the L1 group’s performance.  
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5.3 Meaning components  

The number of meaning components in the definitions elicited from participants was compared 

for the two groups. Meaning components were counted in two ways: 1) as the number of all 

meaning components and 2) the core meaning components. Whereas in the former category, all 

meaning components related to the meaning of the target word were counted, among the core 

meaning components were only those considered obligatory for the meaning of the word.  

 

Overall, the number of core meaning components produced by the L1-instructed group was 

higher than that produced by the L2-instructed group in both PT and EDT. On average, the L1-

instructed participants produced nearly 80 percent of the core meaning components when 

speaking in L1 and 65 percent when speaking in L2. The L2-instructed participants produced on 

average nearly 70 percent of the core components when speaking in L1 and 64 percent when 

speaking in L2. There was a statistically significant difference between participants’ production in 

L1 but not in L2 in the post-test (see Table 21 in section 4.3.2).  In terms of individual TWs (all 

components and core components), the pattern was more varied, with the number of meaning 

components different for some but not for other words.  

 

It seems that an explanation similar to that suggested in the previous section (5.2) could account 

for somewhat lower quantity of the meaning components produced by the L2-instructed 

participants. This is presumably the effect of the higher cognitive load resulting from processing 

information through a non-native language. However, unlike in the previous analysis, it seems 

that once the form-meaning connection was made, L2 proficiency may have had a more direct 

effect on the results (i.e. on participants’ ability to notice and retain meaning components). The 

relation between higher proficiency scores and the ability to provide more meaning components 

was found with regard to the individual TWs for both groups of participants, and with respect to 

mean number of core meaning components in EDT for the L2-participants only. Overall, L2 

proficiency seemed to be more strongly connected with the performance of the L2-instructed 

than the L1-instructed participants. These findings are going to be discussed in greater detail 

below.  

 

In order to get a more precise picture of the effect of L2 proficiency on the ability to learn 

meaning components, its role will be explored in more detail at the level of individual target 

words. The following table (Table 63) shows the words in which a statistically significant 

difference was found between the number of meaning components provided by the two groups.  
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Table 63 Summary of significant between-group differences in the number of meaning 
components for individual target words 
 Measure Target words 

 
PT:     all components moa, ampelography, transhumance, rcd 
EDT:  all components none  
PT:     core components ampelography, rcd 
EDT:  core components moa, transhumance, rcd 

 

We are going to look at two examples from this table, moa and transhumance (the former an 

example of a response in participants’ L1 and the latter in their L2) which will let us see how 

knowledge of a particular vocabulary item contributed to the lower number of meaning 

components and thus to a lower degree of elaboration and precision of the word meanings 

among the L2-instructed participants. First, the word moa will be considered. This word’s 

meaning was recalled in participants’ L1 and thus it was expected that the language of output 

should pose minimal constraints on participants’ ability to express the meaning components. The 

definition of moa in the English version of the history text was as follows:  

 

One of their biggest sources of food was the moa, a large flightless bird. Moas were 

herbivorous, feeding mostly on leaves, grasses and berries. The birds had large skeletons, 

with powerful legs, feathers like emus and small heads with short beaks. The moas varied 

in size from the height of a turkey, to 3.7 metres high. Unfortunately this made them easy 

targets, and they became extinct due to over-hunting by about 1500. As a result of this, 

the Maoris switched back to agriculture. 

 

In the post-test, out of 27 acceptable definitions provided by the L1-instructed participants, 16 

contained the ‘flightless’ component. On the other hand, only 7 out of 29 definitions given by 

the L2-instructed participants included this component. The difference was statistically 

significant (χ² = 7.13, df=1, p<.01).   

 

Transhumance appeared with the following definition in the English version of the geography text:  

 

Transhumance – the seasonal movement (before winter) of stock from exposed, high 

mountain slopes to the more sheltered foothills and river flats. This avoids large stock-

losses due to the bitter cold of winter. 
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‘Stock’ appears to have been the problematic component for the L2-instructed group in the 

definition of this word. In the post-test, out of 20 students who were able to give a definition 

only 14 referred to ‘farm animals’ in some form (some narrowed the concept to ‘sheep’ only; 

some extended it to ‘animals’ in general). From the remaining definitional attempts, two omitted 

the component altogether (illustrated in example (10)) and four others replaced it with an 

incorrect one (usually ‘people’ - see example (11)).  

 

(10) It’s moving from mountainous areas to more to the places where the rivers are 
especially before winter [EN-PT-32]. 

(11) It is a seasonal movement of the people from High Country [EN-PT-33]. 
 

This was not the case with the L1-instructed group where, out of 29 definitional attempts, 28 

contained the component referring to ‘animals’ in some way and only one response contained an 

incorrect component. No participant in this group who provided a definition omitted the 

component. The difference between the number of participants in two groups who were able to 

provide the component was statistically significant (Log Likelihood11 = 4.76, p<.05).  

 

Transhumance was defined by participants in their L2 and thus, albeit unlikely due to the high 

frequency of the word ‘animals’, the omission could be attributed to a gap in their lexical 

knowledge. However, moa was defined in participants’ L1 and thus the omission is more likely to 

be attributed to the gap in their semantic representation of moa. 

 

It seems that a plausible explanation could be related to the comprehension of the text by 

participants. Arguably, both components in question were expressed by words with a relatively 

low frequency in English: ‘stock’ was used for farm animals in the definition of transhumance and 

‘flightless’ was used in the passage describing moa. Thus it is possible that participants who did 

not know these words omitted them from the concept and from their responses.  However, 

although this explanation might be the most straightforward one, it does not explain all of the 

cases. For example, in the case of the word moa, out of 27 L1-instructed participants 12 included 

the word ‘large’ (or its synonym) in their response, while out of 29 L2-instructed participants 

only 5 included the word in their responses. The difference was statistically significant (χ² = 4.89, 

df=1, p<.05). The word itself (i.e. ‘large’) is of high frequency and it is thus unlikely that the 

participants reading in their L2 would not understand it. Thus it seems that the differences in the 

                                                 
11 Log Likelihood rather than chi-square was used here as more than  twenty percent of cells had frequency lower 
than five which can  affect the reliability of the chi-square product. 
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quantity of semantic information about each target word are related to two factors that interact 

here: particular vocabulary gaps that prevented the textual clue from being understood and 

increased processing load that prevented some of the information that was comprehended from 

being retained or recalled.  

 

As a consequence of the omitted components, the representation of the words’ meanings by L2-

instructed learners is not as precise as that of their L1-instructed counterparts. This is an issue 

that has been raised in research on differences between L1 and L2 reading (Bernhardt, 2010; 

Grabe, 2009; Haynes & Baker, 1993; Koda, 2004). That the word meaning acquisition process is 

a gradual one regardless of the language is an accepted fact among vocabulary researchers 

(Nation, 2001). However, the findings from this study suggest that the knowledge gained 

through L2 develops more incrementally than that acquired through L1. 

 

In addition, it is important to stress that the process of developing word knowledge is not always 

linear in the sense that with time and exposure the knowledge of the word gradually becomes 

more complete and precise (Parry, 1993, 1997). This would require that the incomplete 

knowledge remains unchanged until the next time when an additional input relevant to the 

meaning of the word is presented.  However, as will be seen in the next section (5.4), the empty 

‘slots’ that are thus created in the word meaning are often filled by information from prior 

knowledge or context which might affect the understanding of the word. Thus it must be 

emphasised that the difference between the knowledge of L1 and L2-instructed participants is 

not merely a difference in the quantity of semantic information learned, as these results may lead 

us to think, but also has consequences for the type of further lexical processing involved.  

 

Finally, the effect of the elicitation technique on participants’ ability to provide word meanings 

should be noted. While participants who worked in the monolingual condition only (L1→L1) 

recalled an equal number of core meaning components in the PT and EDT, this was not the case 

for the remaining three conditions, each of which involved L2 in some way (either as a language 

of instruction, language of recall, or both). This could indicate that when working in L1 only, 

students’ responses reflected better the semantic information available to them about the words. 

By contrast, it seems that in the remaining conditions participants did not at first produce all that 

they knew about the word’s meaning. This could be taken as evidence that working with L2 to 

some extent constrained students’ ability to demonstrate their knowledge as fully as possible. 
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5.4  Semantic quality of definitions 

The two previous sections were concerned with the establishment and retention of the minimal 

form-meaning relationship between the word and its meaning and the degree of elaboration of 

this meaning in terms of meaning components recalled. This section will focus on the elicited 

word meanings in terms of their completeness and  definitional adequacy. In particular, it will 

discuss the semantic quality of the given meanings and the degree of their equivalence with the 

target word meaning.  

 

The analysis revealed that, overall, the L1-instructed participants provided more higher-quality 

word meanings than the L2-instructed group. However, when the results were studied in relation 

to a particular language of response (English or Slovak), only the word meanings given in L1 

showed this difference between the two groups whereas no difference was observed in 

participants’ performance in L2.  With respect to the L1-elicited responses, more than three 

quarters of the word meanings given by the L1-instructed participants were considered to be of 

high quality (i.e. scored 3 and 4) while only half of L2-instructed participants’ answers could be 

considered to be of the same standard. The most apparent difference was in the distribution of 

the highest scores, with the L2-instructed participants not producing as many semantically 

complete word meanings as their L1-instructed peers. 

 

In the rest of the section, first the types of errors found in participants’ answers will be 

summarised and then the possible sources of these errors will be discussed. Finally, the impact of 

these errors on the communication of the meaning of the words will be considered.  

 

5.4.1 Types of errors 

In this section, the types of errors identified in participants’ responses are examined in greater 

detail. As follows from the coding scheme, the errors were conceived of both in terms of 

omission (leaving out a component that should have been included) and commission (including a 

component that should not have been included).  

 

In semantic terms, these two kinds of errors affected the elicited word meanings in three ways. 

First, these errors narrowed the meaning of the word by, for example, omitting the superordinate 

term, whereby some referents were excluded from the word meaning [Examples (12) and (13)]. 

Second, they broadened the meaning by, for example, omitting restricting information and thus the 
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meaning could be applied to referents that should be excluded from it [Examples (14) and (15)].  

Finally, they shifted the meaning to represent a concept (partially) different from the target 

concept [Examples (16) and (17)]. The different concept often came from the same semantic 

field as the target word and thus broadly overlapped with its meaning. Similar instances of errors 

in word meanings were identified by Parry (1993) although these were in the majority of cases 

related to the mapping of L2 items onto concepts already present in the learner’s L1 lexical 

system. 

 

(12) Ampelography:  is a science which deals with diseases of vines and their treatment... 
[Original 12: zaoberá sa no chorobami viniča a ich liečením] [EN-PT-13]. 

 narrowing: science studying vines in general → science that deals with vine diseases only 
 

(13) Transhumance: is this transporting of sheeps from high places to valleys [SK-PT-14].           
 narrowing: livestock → sheep 

 
(14) Ampelography: a field concerned with wine [Original: obor zaoberajúci sa vínom] [EN-

PT-29]. 
 broadening: science dealing with vines → field including anything to do with wine 

 
(15) Transhumance is movement of animals from high high settlements to lower in winter 

[SK-PT-22].  
 broadening: livestock → animals 

 
(16) Ampelography: it’s a science that is concerned with testing and actua [sic] with some 

kind of wine-tasting [Original: je to odbor ktorý sa zaoberá testovaním a vlas nejakým 
ochutnávaním vína] [EN-PT-20]. 

 addition: wine-tasting 
 

(17) Transhumance is the movement of the crops from the high areas from the highlands 
before the winter because the winter and the cold can can destroy them so they are 
moving them to lowlands [SK-PT-6]. 

 substitution: livestock → crop 
 

5.4.2 Sources of errors 

5.4.2.1 Reading in a foreign language 

First of all, the errors can be related to the processing of discourse (in the case of this study a 

text) in L2 as opposed to L1 and its effect on comprehension. Several studies report that the 

knowledge gained from reading through L2 is less precise and more prone to error (e.g. 

                                                 
12 When the answer was given originally in participant’s L1, Slovak, this is indicated by including the original version 
with the English translation of the answer. When no Slovak version of an answer is given, the answer was elicited in 
English. 
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Bernhardt, 2010; Parry, 1997).  This can be attributed to a greater  reliance on context and 

morphological clues by L2 users (Haynes & Baker, 1993; Koda, 2004).  However, it must be 

stressed that this observation has been made in relation to less effective L1 readers as well (Rapp, 

van den Broek, McMaster, Kendeou, & Espin, 2007).  

 

The results of the present study are in line with these prior findings with regard to L2 users.  

First, the knowledge of the word meanings learned by the L2-inistructed participants can be 

considered less precise as a result of the participants’ omission of important (core) meaning 

components (discussed in section 5.3). Second, the L2-instructed participants appeared to be 

more strongly affected by local textual and word properties than their L1-instructed 

counterparts. The evidence from the data suggests that  morphological or contextual knowledge 

was sometimes used to compensate for missing knowledge of a component (Haynes & Baker, 

1993).  Examples of these processes are presented and discussed below.  

 

Let us first look at an example of over-reliance on morphological clues among the L2-instructed 

participants. In section 5.3, the examples of moa and transhumance were  discussed in relation to 

the greater number of omitted core components among the L2-instructed participants. While in 

the case of moa the component ‘flightless’ was left out altogether from their definitions, in the 

case of transhumance the component was in several cases replaced by another component, i.e. 

‘people’. It seems that in search for the lacking component, participants used (in this case, 

misleading) morphological information and analysed the word as consisting of the following two 

components:  

 

 trans - something to do with movement or change, and 

 humance – something to do with humans. 

 

Below are examples that demonstrate the influence of the word’s morphology on the 

interpretation of its meaning. Often, they contained ‘people’ (also ‘nations’ and ‘humans’) as one 

of the core components as seen in the following examples taken from the post-test: 

 

(18) transhumance that there’s a lot of nations in one place [EN-PT-4]. 
(19) transhumance it is bringing life to to places where I don’t know probably where is no 

life in New Zealand there go humans and this is probably transhumance [EN-PT-7]. 
(20) maybe there is a lot of people [EN-PT-8]. 
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This analytical approach to the word’s morphology which was used as a clue to the word’s 

meaning, was also demonstrated by several participants in the extended definition task: 

 

(21) no I was thinking before I don’t know something with human with people and 
something like trans it means to change [EN-EDT-21]. 

(22) relationship and connection between human humans [SK-EDT-36]. 
 

On the whole, the component ‘people’ (also ‘nations’ and ‘humans’) appeared in 17.2 percent of 

responses of the L2-instructed participants (only the responses that failed to provide any word 

meaning were excluded from this calculation) and in 26.9 percent of their answers in EDT. By 

comparison, the component ‘people’ did not appear at all in the L1-instructed participants’ 

responses.  

 

Second, the L2-instructed group showed more marked reliance both on context and prior 

knowledge.  This can be seen in the example of ampelography, which is a botanical science 

concerned with vines. When giving the definition, several L2-instructed participants shifted 

(modified) the word’s meaning to include the notion of wine-tasting or wine-drinking. This shift 

was often accompanied by an explicit inclusion of new meaning components, such as ‘taste’ or 

‘odour’. For comparison, six L2-instructed participants included ‘taste’ or ‘tasting’ in their 

answers in the PT, and seven did so in EDT. (It should be noted that this involved ten different 

participants across the two tasks). No reference to wine-tasting was found in the answers of L1-

instructed participants. The adding of components by L2-instructed participants clearly indicated 

the activation of an existing concept in their prior knowledge. It is interesting to note that when 

giving word associations for the word ampelography, ‘wine’ was the first association that appeared 

with almost the same frequency in the L1 and L2-instructed groups. However, unlike in the case 

of L2-instructed participants, this association did not play a prominent role in the definitions of 

the L1-taught group. 

 

Bernhard (2010) reports similar examples of L2 readers who based their comprehension and 

interpretation of a passage on the most salient keyword, or alternatively on the only words they 

recognised in the passage, and were drawing on their background knowledge in reconstructing 

(often incorrectly) the meaning of the text.  It is interesting to note that sometimes the 

participants themselves acknowledged that the added meaning components were not compatible 

with the interpretation of the text passage as shown in the following example:  
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(23) Ampelography: ...I think that there was shape13 that some kind of shape I didn’t get it 
the shape of wine? [Original: ...myslím že tam bolo shape že nejaký tvar to som 
nepochopila tvar vína?] [EN-EDT-10].  

 

It is worthy of attention that in their attempts to construct the word meanings from perhaps a 

not fully comprehended input, some of the L2-instructed participants simply omitted the 

problematic components, while others replaced them. The latter practice could be regarded as an 

effort to create a coherent concept. As claimed by Anderson and Nagy (1991, p. 705) “[p]eople 

strive for coherence; they fill slots with the information given when possible, by inference when 

necessary”. Participants’ need to ‘strive for coherence’ was perhaps even reinforced by the need 

to produce the meaning of the word on record and a possible reluctance to produce something 

vague or lacking in coherence (Appel & Lantolf, 1994; Roebuck, 1998). 

 

The answers which appear to have been affected by prior knowledge (for example, being familiar 

with the concept of wine-tasting but not with the concept of a science that studies vine plants) 

could also be the result of participants resorting to a known strategy in vocabulary learning, 

namely that of mapping the new L2 meaning onto an existing L1 concept or parts thereof. This 

is a common process and strategy when acquiring new vocabulary in L2 (Jiang, 2000). 

 

However, it must be noted that not all word meaning errors should be attributed to processing in 

L2. As was already mentioned above, less efficient L1 readers show similar trends of relying on 

local clues. The following examples were all taken from the definitions of the participants who 

were reading and answering in their L1 (i.e. L1→L1 condition). 

 

(24) They [moas] nearly died out because they hunted them too much so they nearly died 
out [Original: že vyhynuli skoro lebo veľmi ich lovili tak skoro vyhynuli] [SK-EDT-16]. 

 
(25) Moa is actually was a small bird... [Original: moa je vlastne už bol malý vtát...] [SK-

EDT-33]. 
 

(26) Whanau is some sort of a leader of a tribe...  [Original: Whanau je nejaký  vodca 
kmeňa...] [SK-PT-10]. 

 
(27) Moa is a bird which in size resembles a guinea-pig. [Original: Je to vták, ktorý má 

veľkosť morčaťa] [SK-EDT-25]. 
 

                                                 
13 The use of italics in the English translation of students’ answers signals that the word was produced originally in 
English.   



154 

Examples (24)-(27) demonstrate errors which can be ascribed to different sources. Examples 

(24) to (26) show semantic modifications of the original information (died out → nearly died out; 

big bird→ small bird; family → family member). The error in the last example seems to suggest 

an effect of misreading of two words with similar forms in Slovak, ‘morča’ (guinea-pig) and  

‘moriak’ (turkey).  

 

5.4.2.2 Transfer of information from instructional to non-instructional language 

 

A second cause of differences between the two groups of participants could be observed when 

they were required to express the word meanings in the language other than the one in which 

they originally encountered them. This could partly account for why participants in both groups 

achieved lower semantic quality scores in the non-instructional than they did in the instructional 

language. Transferring knowledge acquired in one context (in this case in a particular language) 

into a different context (into another language) creates greater demands on cognitive processing 

and it requires a good mastery of both linguistic codes (Baddeley, 1997; Hulstijn, 2003; Morris, 

Bransford, & Franks, 1977).  

 

In the study, two instances of transferring knowledge from one language into another were 

observed:  

 

a.  L1→ L2: this was the case of L1-instructed participants responding in L2 (English) 

b.  L2→ L1: this was the case of L2-instructed participants responding in L1 (Slovak) 

 

In case (a), difficulties may be expected due to an insufficient mastery of the foreign language.  

Case (b), which involves speaking in participants’ first language, is more interesting as Slovak was 

the participants’ dominant language and thus they were not expected to experience any linguistic  

difficulties with expressing the conceptual knowledge available to them (see chapter 7 for a 

further discussion of difficulties related to expressing knowledge in non-instructional language). 

In other words, it was assumed that speaking in L2 would mostly reveal participants’ lexical gaps, 

while errors when speaking in L1 would be mostly due to conceptual gaps in speakers’ 

knowledge.   
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First, let us consider participants’ responses in English, their L2. It seems that the L1-instructed 

participants, compared to the L2-instructed group, showed greater difficulties in finding the 

appropriate words for the conceptual meaning they wished to express. This can be seen in the 

greater diversity of semantically related words they used in their answers. The following tables, 

Table 64 and Table 65, compare participants’ choice of words when giving the superordinate in 

the definition of ecocentrism and expressing motion in the definition of transhumance.  

 

Table 64 Between-group difference in the selection of superordinate terms in the definition of 
ecocentrism  
 L1-instructed  group L2-instructed group 
Acceptable  ideology; understanding of the 

world; understanding of the 
nature; belief (6); belief/religion; 
(religious) belief; the believing; 
believing  
Total: 13 

(nature-centred) worldview (3); 
worldview; view of world, (nature-centred) 
belief; belief (8); belief /type of faith; 
(worldwide) belief  
 
Total: 16 

Unacceptable religion (3);  worship; way of life; 
style of life; process; science  
Total: 8 

(worldwide) view; (worldwide) view; 
view; idea; style of living  
Total: 5 

 

Table 65 Between-group difference in the selection of verbs of motion in the definition of 
transhumance 
 L1-instructed  group Percent L2-instructed group Percent 
Acceptable move (15) 

 
55.6  move (12) 

 
63.2 

take (4); transport (2); go 
down 
 

25.9 go from; migrate (2); 
transport (2); take 
 

31.6 

Unacceptable drive out; remove (2);  give 
on other places; transform 
 

18.5  replace 5.3 

 

 

As can be seen from the tables, the L1-instructed participants had more difficulties with finding a 

lexically appropriate superordinate than the L2-instructed participants. Similarly, L1-instructed 

participants produced more semantically inappropriate expressions of motion when defining 

transhumance.  Across the words tested in L2, the lexical choice contributed to the lower quality of 

L1-instructed participants’ replies when compared to their performance in L1 (for a further 

discussion of the effect of participants’ lexical choice on the quality of their definitions see 

section 7.5). 
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Second, the difficulties of the L2-instructed participants when expressing their knowledge in L1 

are considered.  It was assumed that, when answering in their L1, the participants had at their 

disposal a full range of linguistic devices (e.g. grammar or vocabulary).  Thus, semantic errors 

found in the L1-elicited answers could be regarded as signalling primarily a gap in the knowledge 

of the word meaning and not a lexical gap (i.e. participants were not able to produce the meaning 

because they did not acquire it or could not access it, and not because they lacked linguistic 

resources for expressing it.) However, some of participants’ responses suggested that the 

situation is more complex than that. The following two examples show responses in which L2-

instructed participants could recall the word meaning, but could not express it in L1:  

 

(28) Whanau: ...that was maybe some kind of family unit I don’t know how to translate it 
into Slovak... [Original: ...to bola možno nejaká rodinná jednotka neviem ako by som to 
preložila do slovenčiny...] [EN-EDT-28]. 

 
(29) Ampelography: ...and diseases of the wine well not of wine but those grape berries... 

[Original: ...a choroby vína no nie vín no ale tých grape berries...] [EN-EDT-13]. 
 

In additions, the following examples show that in some instances the L2-instructed participants 

were able to recall the correct word form (in the instructional language) for the given context but 

had no access to the (correct) meaning linked to it.  

 

(30) Pa: ...that there were these ditches well that basically they built it with these different so 
that actually the fortification would be visible [Original: ...že tam boli ditches no proste 
že rôzne to stavali s rôznymi takými aby vlastne bolo to viditelné to opevnenie] [EN-
EDT-10]. 
 

(31) Pa: ...before I wasn’t able to translate the word that was there there was village but what 
fortified what is that I don’t know what it means... [Original: ...to som nevedela to slovo 
predtým preložiť čo tam bolo tam bola dedina ale čo to fortified čo je to neviem čo to 
znamená...] [EN-EDT-33]. 

 
(32) RCD: ...which will destroy those birds those rabbits [Original: ...ktoré zničia tých vtákov 

tých rabbits] [EN-EDT-17]. 
 

As can be seen in the examples above, code-switching involved in the transfer of content 

knowledge from an instructional to the non-instructional language served to reveal lexical and 

conceptual gaps in students’ knowledge.  The gaps revealed in participants’ L1 are of particular 

interest, as they suggest that transferring knowledge from one language into another is more 

complex than might be assumed. In particular the examples in which students demonstrated the 

knowledge at the level of language forms but did not have access to the matching word 
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meanings stresses the importance of distinguishing between superficial and deeper learning 

(Dalton-Puffer, 2007).  The effect which a particular language of testing might have on students’ 

ability to demonstrate their knowledge is further discussed in the next section.  

5.5 The effect of the language of testing on participants’ responses 

In this section the effect of the language of testing is examined in greater detail. Although it has 

already been discussed in relation to different measures of lexical knowledge (e.g. semantic 

quality of the word meaning), this section will systematically explore its effects across all forms of 

recall studied. The following table (Table 66) summarises the expected effects of the two specific 

languages in the present study and their combinations.  

 

Table 66 Overview of the expected effects of the language of instruction and language of 
response pairings 
  L1-instructed L2-instructed 

Language of 
response: L1 

Dominant language + + 
Language of instruction + - 
Comprehension of the text + - 

    

Language of 
response: L2 

Dominant language - - 
Language of instruction - + 
Comprehension of the text + - 

 

In the L1-instructed group, it was expected that participants would perform better in the 

matched (L1→L1) than the unmatched condition (L1→L2) as in the former case they had the 

benefit of learning and replying through their native language. However, in the L2-instructed 

group, it was difficult to predict which of the two testing conditions (L2→L2 or L2→L1) would 

be more beneficial for students, as there is a potential tension between the following two 

hypotheses: 

 

a.  It is easier to express content knowledge in one’s L1 than L2 as this is the dominant 

language of the students. 

b.  It is easier to express content knowledge in the language of instruction than in another 

language.  

 

The following table (Table 67) summarises the differences found between participants’ 

performance in L1 and L2 across different testing sessions for both groups of students.  
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Table 67 Summary of significant within-group differences between performance in L1 and L2 for 
four measures of word meaning knowledge 
Measure L1-instructed group L2-instructed group
PT:     Form-meaning connection no difference no difference 
PT:     Core meaning components L1 response>L2 response no difference 
EDT:  Core meaning components L1 response>L2 response no difference 
PT:     Semantic quality of definitions L1 response>L2 response no difference 

 

Table 67 shows that both the L1 and L2-instructed participants performed equally well in L1 and 

L2 when demonstrating the form-meaning associations. This finding can be explained with 

regard to the nature of the ability assessed and the extent to which it drew on the L2 linguistic 

resources. It could be argued that the demands on L2 knowledge in the recall of the form-

meaning links were minimal as participants could choose any information about the word and 

any linguistic means to demonstrate that the link was established (they were not penalised for the 

quality of the language used).  

 

In the remaining analyses, the L1-instructed students systematically performed better in their L1 

than in L2. This would support the hypothesis, that this group of participants were able to 

express their knowledge equally well in both languages when there were minimal constraints on 

the form of this demonstration; however, when there were constraints, L1 (which for them was 

both the language of instruction and the dominant language) enabled them to express their 

knowledge better.   

 

While this finding is not surprising, it is interesting when we compare it to the L2-instructed 

group. There was no difference between the participants’ ability to express the different degrees 

of knowledge in either their L1 or L2 in most of the measured outcomes. Since their 

performance was in all cases lower than that observed in the L1→L1 condition, this suggests 

that the L2-instructed participants were equally constrained in both of their languages of testing 

(although the constraints in each language may have been of a different nature, cf. Chen and 

Donin, 1997). Also, this suggests that they did not particularly benefit from being allowed to 

answer in their L1.  

 

However, it is impossible to fully disambiguate the relationship between the language of 

instruction and the language of response and to be able to say what the contribution of each is to 

the final outcome (Airey, 2010). As L2 is an imperfectly mastered language for the participants, 

we cannot say to what extent participants reading in English were affected by it in their 
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comprehension or in their production. In other words, it remains unclear whether the 

incompletely demonstrated knowledge is a result of a knowledge gap or a lexical gap. This is 

especially problematic when assessing students whose L2 proficiency is still limited 

(Hofmannová, et al., 2008). The linguistic constraints experienced by L2-instructed students will 

be further discussed in Chapter 7. 

 

5.6 Network knowledge and word associations 

In this section the findings related to word associations (WAs) are discussed. In eliciting multiple 

responses to each target word, this study opted for a more complex approach to word 

associations than in other studies. These data in themselves represent a rich resource for 

analysing the integration of new words into the mental lexicon. The emphasis in this section, 

however, is on highlighting the differences between the processes of semantic learning through 

L1 and L2.  

 

The results revealed that in terms of the quantity of the associations, there was no difference 

between the two groups of participants in either their L1 or L2 responses. However, a tendency 

was observed for the L2-instructed group to produce more associations in L2 than their L1-

instructed peers, although this did not reach statistical significance. This result was noteworthy, 

as the mean number of WAs of the L2-instructed participants in L2 was not lower than that of 

the L1-instructed participants in L1, as was the case in all of the other results in the previous 

chapter. It seems thus that encountering the new words embedded in a context in which they 

were meaningfully used and connected to semantically related items may have facilitated their 

links with older words in the learners’ lexicons regardless of the language of input. This finding is 

different from that reported by Zareva (2007), who found differences in the quantity of WAs 

provided by L1 and L2 speakers. However, she also stressed that higher proficiency in L2 was 

linked to more native-like performance. Indeed, in this study proficiency in L2 was found to play 

a moderately strong role in the number of associations elicited from the participants in their L2.  

 

Also, it appears from the results that the productivity in terms of the number of associations in 

students’ L1 and L2 was strongly related. Those participants who produced more WAs in their 

L1 tended to do so also in their L2. This suggests that the involvement of the foreign language 

did not affect individual preferences of the learners and it confirms the link between L1 and L2 

behaviour (provided that a certain level of L2 proficiency is reached) (Fitzpatrick & Izura, 2011).  
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Several patterns with regard to giving associations were identified in this study. First, in some 

cases, students were homogenous in their answers and strongly favoured a link with a particular 

lexical item. On the other hand, other target words elicited a more heterogeneous response from 

both groups. This pattern of answers was consistent for the two groups. This finding is in line 

with the observation that the strength of the semantic links between words differs according to 

the degree of understanding of particular words (Wolter, 2001) which is most likely related to the 

frequency of the words (Fitzpatrick, 2007).  

 

Second, with respect to the type of associations, in half of the cases the strongest associations 

given in response to the target words were their superordinates (e.g. whanau → family). In the 

majority of these cases the target words that elicited associations involving a superordinate were 

concrete words, regardless of the language of output. This finding indicates a tendency of 

language users to form paradigmatic associations between new and old words equally in their 

two languages. Rather than the language of response, the type of response seemed to be affected 

by the characteristics of a particular word (e.g. concrete or abstract). In addition to the 

associations with their superordinates, strong links with a particular association were also 

observed for some of the remaining target words. These particular associations seemed to be 

related to the most salient concept in the word’s meaning.   

 

As already noted, the preferences of the participants seemed remarkably stable across the two 

groups in the majority of cases. The similarity was in terms of the strength of the connection (i.e. 

the number of students who gave the same word association), the particular lexical choice (the 

same word was given as the most frequent association) and the consistency of the connection 

(either both groups showed a preference for a particular word, or both groups produced a variety 

of words).  

 

It could be argued that the choice of words in the association task may have been influenced by 

the previous task of giving definitions of the target words in the post-test. In the rationale 

underlying word association measures, it is mainly the order of words that is considered 

indicative of the strength of the connection between two words, e.g. the first association that is 

given to a particular word is regarded as being associated more strongly with it than the 

following associations (Kruse, et al., 1987).  Thus although the task preceding the word 

association (i.e. the post-test) might have activated particular words in the learners’ lexicon, it 
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seems unlikely that the order of the associations and the in particular, the first association, was 

affected by it. For example, ‘science’ and ‘wine’ were the most frequent first associations for 

ampelography both for the L1 and L2-instructed participants. Whereas ‘science’ appeared in the 

majority of the definitions, ‘wine’ appeared only in some, prevalently those of the L2-instructed 

participants. Therefore, there does not seem to be a direct link between the words that appeared 

in participants’ definitions and their subsequent word associations for the same target words.   

 

5.7 Effect of L2 proficiency 

Previous studies  have shown that L2 proficiency is a strong predictor of L2 reading ability 

(Hudson, 2007; Urquhart & Weir, 1998). On the one hand, there is a direct link between 

proficiency in a specific language and an ability to read in this language, which is based on the 

ability to recognise words, activate their meaning and thereby access the meaning of the text, 

which is a pre-requisite for comprehension. On the other hand, proficiency is also believed to 

have a secondary role in the quality of L2 reading. It is claimed that a certain threshold or a level 

of proficiency is required for readers to be able to transfer and utilise the literacy skills from their 

first language (Cummins, 1991).  

 

It is apparent that L2 proficiency is of crucial importance when assessing the factors that 

influence students’ ability to learn through their L2. It might act as a strong predictor of the 

quality of cognitive processing of L2 materials by learners. Despite this, proficiency was not 

measured or reported consistently in the previous studies that investigated the outcomes of 

learning through the medium of L2. In this study, L2 proficiency was measured by three tests, 

two vocabulary size tests and a C-test. Correlation analyses between proficiency and the 

outcomes of learning were performed to establish the strength of the relationship between these 

variables.  

 

First, let us look at the differences between the two groups as revealed in the correlational 

analyses. Table 68 summarises in which tasks and for which group of participants a relationship 

between the outcomes of reading and L2 proficiency was found. (No distinction has been made 

between the two proficiency measures used; a correlation found with respect to either or both of 

them is reported here). The number in brackets reports the strength of relationship as measured 

by Pearson’s r. 
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Table 68 Summary of significant correlations between L2 proficiency and word learning 
outcomes  
Measure L1-instructed group L2-instructed group 
 L1 answers L2 answers L1 answers L2 answers 
PT: form-meaning connections yes (0.5) yes (0.5) yes (0.5) yes (0.4-0.6) 
PT: core meaning components none none none† none  
EDT: core meaning components none none yes (0.4) yes (0.6) 
PT: semantic quality of definitions none none yes (0.4) yes (0.7) 

†approached significance at p=.058 

 

Whereas L2 proficiency played a role in establishing form-meaning connections in both groups 

regardless of which language they were tested in, it was not related to any other of the L1-

instructed participants’ learning outcomes. By contrast, apart from the number of core meaning 

components as measured in the post-test, the L2-instructed participants’ learning outcomes were 

systematically related to their L2 proficiency, with the strength of the relationship between the 

pairs of variables ranging from moderate (0.4) to strong (0.7).  

 

As was already argued, it seems that the relationship found between form-meaning connections 

and proficiency in a foreign language could be attributed to a mediating variable such as working 

memory or cognitive processing in general. This interpretation is further supported by the fact 

that there seems to be a similar relationship in both groups and, more remarkably, in both 

languages of testing, Slovak and English. This finding also stresses the importance of testing 

rigorously some of the assumptions about the connection between the two variables. Whereas it 

could be easily supposed that L2 proficiency and any kind of L2 learning outcomes are directly 

related, the findings in this study suggest that the situation is more complex. Since a similar 

relationship was found in a learning-testing situation that did not involve the use of L2 (such as 

the observed L1 → L1 condition in this study) this link must be reconsidered.  

 

Second, the two groups behaved differently with regard to the role of proficiency in the next two 

learning outcomes i.e. the core meaning componetns in EDT and semanic quality of definitions 

in PT (the tendency was also confirmed in the third measure, that of core meaning components 

in PT, where the results for the L2-instructed group approached significance at p=.058 for 

answers in L1). In other words, while the L1-instructed participants’ L2 ability was not a 

predictor of their performance, even when it required the use of L2, for the L2-instructed 

participants it did play a more important role. In particular, in the case of semantic quality of 

definitions elicited in L2, participants’ ability to provide complete word meanings was strongly 

related to their linguistic skills in their second language. A similar, although weaker, relationship 
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was found also in their L1 responses. This suggests that the quality of their responses in their 

first language may be determined by their initial comprehension of the English text.  

5.8 Retention of the word meanings  

Delayed testing is often introduced in order to capture the effects of learning as opposed to the 

mere effect of comprehension and temporary storage which, as might be argued, is what the 

immediate post-test does. In this study, the delayed post-test (DT) was introduced to measure 

the longer-term effects of the vocabulary knowledge acquisition. As such, it was complementary 

to the findings from the post-test (although it could be argued that in the present study the post-

test did more than just reflect a short-term storage, as it was conducted after the reading and 

listening sessions which lasted for more than 30 minutes and which were, moreover, followed by 

a non-verbal distractor task designed to guide participants’ attention from the texts.)    

 

The interpretation of the results in the delayed tests is more problematic than that of the post-

test, as usually the researcher does not have a direct control over what happened in the period 

between the post-test and the delayed test (Hulstijn, 2003).  

 

It has been argued that every instance of access to knowledge (productive or receptive) might 

constitute a separate instance of learning, as the associations between two pieces of information 

are strengthened by their recall (Baddeley, 1997; VanPatten, et al., 2004). Likewise, it has been 

noted specifically in vocabulary research that recall might serve to strengthen an existing 

connection (Nation, 2001). Thus, in the present study, we need to acknowledge three instances 

of accessing the target information before the delayed test: post-test, extended definition task 

and WA elicitation. All of these were productive tasks in which participants did not receive any 

new information on the words or feedback on the information they provided. Moreover, in all of 

these tasks the language of the answer for each particular item was kept constant (e.g. across all 

tasks, a question about pa was always asked and answered in participants’ L1). Thus, although it 

could be argued that instances of further strengthening of the already existing associations 

between the TW forms and their meanings may have taken place, as there was no additional 

input involved and the same procedure was observed for all participants, the difference in 

participants’ performance found at a later stage can be attributed to the main independent 

variable, the language of instruction.   
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The delayed post-test showed that after a week, the L1-instructed participants outperformed the 

L2-instructed participants in the form-meaning associations, regardless of the language of testing. 

Moreover, while the performance of the L1-instructed group as observed in the post-test 

decreased only a little or not at all, the L2-instructed participants recalled considerably less form-

meaning connections than in the post-test. (This finding is based on a calculation that included 

only the 64 participants who took part in both the post-test and the delayed test). This indicates a 

different rate of retention by the L2-instructed participants from that of the L1-instructed 

participants.  

 

First, the difference in the retention after a week could be ascribed to a difference in the initial 

quality of acquired knowledge. It was shown in the previous analyses that in some instances L2-

instructed participants acquired fewer meaning components than the L1-instructed students and 

that the word meanings of the former were of lower semantic quality. A correlational analysis 

revealed that there was a strong relationship between L2-participants’ mean scores in semantic 

quality of their definitions and their mean scores on the delayed test (r=.712, N=32, p<.000). On 

the other hand, the L1-instructed participants showed a weaker relationship between the two 

variables (r=.452, N=32, p<.009). Likewise, there was a moderate correlation found between the 

number of core meaning components elicited in the PT and EDT and the form-meaning 

connections recalled in the DT by both groups. This is in line with the studies stressing the 

robustness or strength of initial association that is necessary for further retention (if no further 

input is available) and for committing information to long-term memory (Baddeley, 1997; 

Robinson, 2003; VanPatten, et al., 2004). Also, the more elaborate the initial input, the more 

links might be expected to be formed with knowledge already stored in the long-term memory or 

mental lexicon, which have a positive impact on retention of the new (word) knowledge (de Bot, 

et al., 2005). 

 

5.9  Implications for bilingual learning and testing 

In this section, implications of the findings from the first research question for bilingual 

education are discussed with respect to the amount and quality of the knowledge gained by the 

L2-instructed students and its retention. In addition, factors affecting how much students 

learned are discussed. Finally, some comments on testing students educated through their non-

native language are made.  
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In comparison with the baseline performance of the L1-instructed group demonstrating their 

knowledge in L1, L2-instructed students were able to gain less knowledge in the same amount of 

time than the L1-instructed students (see section 5.2) and retained it for a shorter period of time 

(see section 5.8). Almost immediately after reading the texts, the information they remembered 

and which was integrated into their conceptual network was smaller than that gained by the 

other group of participants through their L1. Moreover, the content knowledge that the L2-

instructed students could recall was in several respects different from that gained by their L1-

learning peers. In general it appeared less precise, with fewer details remembered, showing also 

occasional gaps related to unfamiliarity with particular vocabulary items used in the texts. This 

initial incomplete or incoherent knowledge base made students’ understanding of the concepts 

denoted by the target words more prone to errors. Finally, the knowledge that was learned 

showed signs of fading from memory more easily.  

 

Some areas of learning in particular seemed to be affected more negatively by the L2 input than 

others. These included learning of less salient words or less salient details about the target words’ 

meanings. Also the more complex word meanings were remembered less well. This seems to 

corroborate the findings from studies on bilingual education that pointed out that the difference 

between L1 and L2-educated populations became apparent with regard to higher levels of 

achievement (Seikkula-Leino, 2007). It seems that in these cases the language of education 

interacts with the difficulty of the learning task and thus the negative effect of L2 as the language 

of instruction becomes apparent only with respect to learning of more complex and difficult 

material.  

 

However, it must be stressed that despite the differences highlighted above the pattern of 

learning of the L2-instructed group was similar in terms of the quantity and quality of the gained 

knowledge to that observed in the L1-instructed group.  Whereas this is a very positive finding it 

must not be forgotten that at this level of learning (i.e. at a pre-university level), the finer points 

of knowledge are becoming gradually more important. Verhallen and Schoonen (1993: 347-348) 

stress the role of progressively more specialised knowledge (and in particular word knowledge) 

for the academic development of students: 

 

The ability to handle abstract concepts is essential particularly in the upper levels of 

primary education: whereas in nursery schools reference is made to a particular dog (one 

of the children’s) as a pet, in the sixth grade lessons are about dogs as mammals. During 
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successive school years, an extensive system of educational knowledge is built up that is 

represented in word meanings and meaning relations. Attribution of meaning grows 

more complex, while principles like ‘categorization; and ‘abstraction’ are further 

extended.  Thus, lexical development comprises more than extending vocabulary size and 

(at the level of individual words) extending knowledge meaning components. It is also a 

gradual structuring process, in which higher-level interrelationships between words and 

their meanings are established. 

 

Overall, with regard to the performance of the two studied groups, the L2-instructed participants 

were less likely to reach the highest scores than the L1-instructed participants. This is similar to 

the observation from bilingual education research where L2-educated students were reported to 

not achieve the high mastery of the subject which their abilities suggested they were capable of 

(Seikulla-Leino, 2007, Turnbull et al, 2001).  

 

Understanding the different nature of the lexical and conceptual knowledge of the L2-educated 

students also has implications for how this knowledge should be tested. It seems that care should 

be taken to assess the knowledge of students in bilingual education in greater depth and we 

should not rely on the more general checks that are common in education (cf. Dalton-Puffer, 

2007, Coyle, 1999). Also, the implications of selecting a particular language of testing should be 

taken into consideration. It was interesting to note that on some occasions the L2-instructed 

participants performed worse in their first than in their additional language (see for example the 

semantic content quality).  The relationship found between L2 proficiency of the L2-instructed 

students and their performance in L1 provided further evidence about the continued effect of 

the involvement of a foreign language in students’ academic achievement.  

 

Proficiency in English seemed to play a moderate role in various stages of knowledge acquisition, 

development and retention. Most of the students in the study were proficient users of the 

language and thus, possibly, the effect of L2 proficiency did not manifest itself strongly (cf. 

Hincks, 2010). However, it was found to be related to learning of individual words, and it 

appears that some parts of learning can be affected by proficiency in the language of instruction 

more than others, resulting in an unbalanced conceptual development by students.  
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6 Results 2: Communicative adequacy of  students’ definitions 

Whereas the two previous chapters (Results 1 and Discussion 1) focused on the content of the 

definitions elicited from students, this section focuses on the communicative adequacy of the 

students’ definitions. This chapter answers the second research question: What is the difference 

between expressing the meanings of newly learned technical words through L1 and L2? How is this related to the 

particular language of instruction? In order to answer the research question, different aspects of the 

communicative adequacy of students’ definitions were examined. The following sub-questions 

address each of these areas.  

 

1a  Definitional form: Does the format of the definition provided by the L1 and L2-instructed 

students differ?  If yes, what is the nature of this difference and is it related to L2 

proficiency? 

1b  Linguistic accuracy:  Does linguistic accuracy of the responses from the L1 and L2-

instructed students differ? Is it related to students’ L2 proficiency? 

1c  Speech rate: Does speech rate of the L1 and L2-instructed students differ? Is it related to 

students’ L2 proficiency? 

1d Lexical adequacy:  Does the lexical adequacy of the definitions provided by the L1 and L2-

instructed students differ?  

 

It is important to stress that the aim of this section is twofold: on the one hand, to compare the 

quality of the oral production in L1 and L2; and on the other hand, to relate the performance in 

either of the languages to the language of instruction.  In order to examine these two issues, the 

following pairings between the instructional language and the language of testing were 

investigated in the present study (Table 69).   

 

Table 69 Pairings between the language of instruction and the language of testing 
Group Language of 

instruction 
Language of testing  Learning-testing language pairing 

 Group 1  L1 (Slovak)  L1 & L2  L1→L1: Slovak instruction – Slovak test 
 L1→L2: Slovak instruction – English test 

 Group 2  L2 (English)  L1 & L2  L2→L2: English instruction – English test 
 L2→L1: English instruction – Slovak test 

 

In two of these conditions, the language of instruction was the same as the language of testing 

(the matched condition). In the other two of these conditions, the language of testing differed 

from the language of instruction (the unmatched condition).  
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6.1 Definitional form 

In this section, the quality (appropriateness) of the syntactic form of participants’ definitional 

attempts is examined.  The responses of the participants in the two groups are compared first in 

terms of the syntactic quality of the superordinate and of the complement. Second, these two 

scores are added together as a measure of the syntactic quality of students’ definitional attempts. 

Finally, the scores for semantic content quality (section 4.4) and syntactic form quality are 

bought together to obtain an overall measure of the definitional quality of the two groups. 

 

6.1.1 Coding 

The coding of the syntactic quality of the definitional attempts was based on the formal 

Aristotelian definition (Parry, 1993) which consists of a class word (superordinate) and defining 

features of the word (complement). It usually has the following form:  X (definiendum) is a Y 

(class word) which has A, B, C (the definitional features). Based on this, the definitional attempts 

were divided into the superordinate and the complement.  The superordinate is a crucial part of 

the definition as it carries a substantial amount of information which is then restricted by the 

complement. The two were therefore scored separately as other researchers have done (Chen & 

Donin, 1997; Elshout-Mohr & van Daalen-Kapteijns, 1987; Schmitt, 2010; Seikkula-Leino, 

2007). Tables 70 and 71 show the coding scheme and examples of the scores for the 

superordinate, while Tables 72 and 73 show the coding scheme and examples of the scores for 

the complement (cf. Benelli, et al., 2006; Davidson, et al., 1986).  

 

Table 70 Superordinate: Four-point coding scale  
Score Form 
3 Noun 
2 Gerund  
1 Dummy superordinate (e.g. something, someone) 
0 None 
 

Table 71 Superordinate: Examples of the scoring scale14 
Score  Example 
3 is belief that everything is connected with the nature  
2 is believing that nature is equal to humans 
1 is something in what is in the middle is nature 
0 it is focused around on the nature 
 

                                                 
14 All examples are taken from the definitions of ecocentrism. 
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Table 72 Complement: Four-point coding scale 
Score Form 
3 relative clause (including reduced relative) 
2 premodification (by adjective) 

relative clause with a wrong relative pronoun  
prepositional noun phrase  

1 coordinate clause  
apposition  
dummy pre-modifier (‘kind’, ‘type’)  
incomplete/garbled relative clause 

0 no complementation 
 

Table 73 Complement: Examples of the coding scale 
Score Example 
3 relative clause: ecocentrism is a worldview in which everything is equal (ecocentrism)15 

reduced relative clause: moko is type of tattoo typical for Maori (moko) 
2 premodification: sweet potato (kumara) 

relative clause with a wrong relative pronoun: it is something what brought the 
traders who came to New Zealand…. (ecocentrism) 
prepositional noun phrase:  moko is traditional tattoo of Maori mens men… (moko) 

1 coordinate clause: moko is a tattoo and it symbolises the in which society level you are in 
Maori community (moko) 
apposition: it is a kind of plant kind of vegetable (kumara) 
dummy pre-modifier (‘kind’, ‘type’): moko is a type of tattoo…(moko) 
incomplete/garbled relative clause: it’s like trade mark they receive from because it’s 
unique wine…(terroir)  

0 no complementation: the plant (kumara) 
 

All definitional attempts that received at least a minimal score (1 point) for their semantic 

content quality (see section 4.4.1) were coded for the quality of the superordinate and the 

complement. After each definitional attempt had been coded, a mean score for both 

superordinate and complement quality was calculated for each participant.  

 

6.1.2 Results: Definitional form 

A series of independent-samples t-tests were conducted to compare the two groups of 

participants in terms of the quality of the superordinate and complement for each TW. Table 74 

reports the results of the t-test which compared the groups in terms of the superordinate. No 

difference was found between the two groups of participants in this respect in either their L1 or 

L2 answers. With regard to differences between individual words, the results show that the 

concrete nouns were more likely to receive higher scores with regard to the superordinate than 

                                                 
15 Word in the parentheses indicates the target word to which the definition is related. 
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the abstract nouns, suggesting that it is easier for students to find a superordinate term for 

concrete nouns. 

 

Table 74 Between-group comparison of  syntactic quality of the superordinate word for each TW 
(t-test analysis) 

A. Recall in L1 

Target word L1-instructed  L2-instructed  t df Sig. 
 Mean (N) SD Mean (N) SD 
ampelography 2.64 (25) .99 2.42 (24) 1.18 .719 47 .476 
diastrophism 1.80 (15) 1.37 2.57 (14) .85 -1.813 23.6 .080 
moa  3.00 (27) .00 3.00 (28) .00 NA*   
pa 2.90 (30) .55 3.00 (25) .00 -.911 53 .366 
rcd  3.00 (33) .00 3.00 (36) .00 NA   
whanau 3.00 (33) .00 3.00 (29) .00 NA    

B. Recall in L2 
ecocentrism 2.24 (29) 1.18 2.17 (30) 1.32 .229 57 .820 
kumara 3.00 (31) .00 3.00 (32) .00 NA   
moko 3.00 (32) .00 3.00 (25) .00 NA   
perendale 2.88 (25) .60 3.00 (10) .00 -.627 33 .535 
terroir 2.85 (34) .56 2.55 (31) .96 1.544 47.222 .129 
transhumance 1.93 (27) 1.17 1.92 (25) 1.12 .019 50 .985 
*t-test cannot be calculated due to the lack of variation in the scores 

 
Table 75 shows the results of independent-samples t-tests which compared the two groups in 
terms of the complement. Similar to the superordinate, there were no statistically significant 
differences found between the two groups.   
 

Table 75 Between-group comparison of the complement quality for each TW (t-test analysis) 
A. Recall in L1 

Target word L1-instructed  L2-instructed  t df Sig. 
 Mean (N) SD Mean (N) SD 
ampelography 2.52 (25) .82 2.50 (24) .83 .085 47 .933 
diastrophism 1.93 (15) .80 2.14 (14) .66 -.765 27 .451 
moa  2.89 (27) .42 2.67 (27) .88 .074 50 .941 
pa 2.27 (30) .83 2.56 (25) .77 -1.780 51 .081 
rcd  2.79 (33) .42 2.64 (36) .54 1.287 64.987 .203 
whanau 2.39 (33) .70 2.24 (29) .99 .345 50.615 .732 

B. Recall in L2 
ecocentrism 2.24 (29) .95 2.28 (29) .96 -.479 55 .634 
kumara 2.32 (31) .79 2.44 (32) .84 -1.246 58 .218 
moko 2.00 (32) 1.11 1.96 (25) 1.24 -1.375 44.869 .176 
perendale 1.28 (25) 1.34 1.30 (10) 1.49 -.663 17 .516 
terroir 2.50 (34) .83 2.13 (32) 1.16 1.186 43.913 .242 
transhumance 2.52 (27)  .85 2.36 (25) 1.08 -.194 48 .847 
 

Next, a mean score for the quality of the superordinate form was calculated for each participant 

from the scores for individual TWs. In the same way, a mean score was calculated for the quality 
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of the complement. In addition, these two mean scores were added together to obtain a score of 

overall syntactic quality of participants’ definitions in each language.  

 

Table 76 shows the mean scores for the quality of the superordinate, the quality of the 

complement and the overall syntactic quality of definitions for both experimental groups and for 

each language of response. T-test conducted to compare the two groups showed that there was 

no statistically significant difference found in any of the aspects of definitional form quality in 

either of the two languages of output.   

 

Table 76 Between-group comparison of the mean score for the superordinate, the complement 
and overall definitional form (t-test analysis) 

A. Recall in L1 

Target 
Feature 

L1-instructed (N=35) L2-instructed (N=36) t df Sig. 

 Mean  SD Mean  SD 
Superordinate 2.83  .32 2.88  .26 -.702 69 .485 
Complement 2.53 .35 2.44  .52 .802 61.241 .426 
Def. form 5.36 .57 5.32 .70 .236 69 .814 

B. Recall in L2 
Superordinate 2.70 .39 2.51 (37) .66 1.535 59.213 .130 
Complement 2.15 .54 2.20 (35) .67 .-.287 68 .775 
Def. form 4.86 .77 4.59 (37) 1.23 1.135 60.981 .261 
 

In addition, all definitional attempts have been subdivided into formal, semi-formal and informal 

definitions on the basis of the presence or absence of an appropriate superordinate form (cf. 

Flowerdew, 1992) (for a description of the different types of definitions see section 2.4.3.2.2). 

Table 77 shows that the prevalent type of the definition was a formal definition, with only up to 

20 percent of definitions falling into the remaining two categories, i.e. semi-formal and informal.  

 

Table 77 Between-group difference in the type of definition produced (descriptive statistics)  

Type of definition 
L1-instructed group L2-instructed group 
Freq. Percent Freq. Percent 

Formal 151 92.64 147 94.23 
Semi-formal 3 1.84 4 2.56 
Informal 9 5.52 5 3.21 
Total 163 100 156 100 
Formal 148 83.15 121 79.08 
Semi-formal 17 9.5 17 11.11 
Informal 13 7.30 15 9.80 
Total 178 100 153 100 
 

Next the relationship between the L2 proficiency of the participants and the syntactic features of 

the definitions was examined by means of a correlational analysis (Table 78). (Spearman’s rho 
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was used instead of Pearson’s r as the Kolmogorov-Smirnov test showed that the data were not 

distributed normally in the two groups).  

 

Table 78 Correlation between L2 proficiency and syntactic features of the definitions 
(superordinate, complement and definitional form) in L1 and L2 

A.  Definitions in L1 

Target feature 
 Vocabulary size General proficiency 

SK group EN group SK group EN group 
Superordinate 
 

Spearman’s Corr. 
N 

-.344* .125 -.155 .109 
 35  35  35  35 

Complement Spearman’s Corr. 
N 

-.258 .064 -.043 .041 
 35  34  35  35 

Def. form Spearman’s Corr. 
N 

-.314 .069 -.107 .052 
 35  35  35  35 

B. Definitions in L2 

Superordinate 
 

Spearman’s Corr. 
N 

.112 .288 .104 .121 
 35  36  35  36 

Complement Spearman’s Corr. 
N 

.264 .314 .321 .253 
 35  34  35  34 

Def. form Spearman’s Corr. 
N 

.259 .419* .297 .383* 
 35  36  35  36 

 

Overall, the table shows that only few associations with L2 proficiency were identified. As can be 

seen from the table, there was a weak negative relationship found in the responses of L1-

instructed participants between L2 proficiency and the quality of the superordinate. Upon 

further examination, this appears to be caused by the fact that the variation in the superordinate 

scores of the L1-instructed group was too small. Only twelve out of 163 responses had a score 

other than 3. Thus, the L2 proficiency of the participants with these scores had a large influence 

on the outcomes of the correlational analysis. With regard to the answers elicited through L2, a 

moderate positive relationship was found in the responses in the L2-instructed group.  

 

Finally, the scores for the syntactic quality and semantic quality (see section 4.4.2) of the 

definitions were added together so that the overall quality combining the semantic and syntactic 

quality of the participants’ definitions could be compared. As syntactic quality was calculated out 

of 6 points (3 for the superordinate, 3 for the complement) and semantic quality was calculated 

out of 4 points, the two scores were first converted to percentages in order to obtain a 

standardised scale.  
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Table 79 shows the mean scores of overall definitional quality for both groups of participants 

according to the language of response. It also reports the results of independent-samples t-tests 

which compared the definitions of the two groups of participants. 

 

Table 79 Between-group comparison of overall definitional quality (syntactic and semantic) for 
each language (t-test analysis) 

Target Feature L1-instructed (N-35) L2-instructed (N-37)  t df Sig. d 
 Mean  SD Mean  SD 
Def. quality L1 81.98 8.06 74.84 15.96 2.365 70 .02* .57 
Def. quality L2 73.81 10.79 69.59 16.02 1.302 70 .197  -  
 

The t-tests showed that while there was no significant difference between the two groups when 

defining words in their L2, there was a difference between them when defining words in their 

L1. The difference was of medium size. This difference seems to be influenced by the semantic 

quality of definitions as it reflects the difference between the two groups found in relation to the 

semantic content quality (section 4.4.2). It is interesting to note that there was a larger variation 

in the scores of the L2-instructed participants compared to the L1-instructed group.  

 

Finally the relationship between L2 proficiency and the overall definitional quality was calculated 

(Table 80). As can be seen from the table, higher L2 proficiency was associated with a higher 

score on definitional quality for both groups of students.  For the L1-instructed group, a weak 

association was observed in their answers in L2. For the L2-instructed group a weak to moderate 

relationship was found both when the students gave their answers in L1 and L2.   

 

Table 80 Correlation between L2 proficiency and overall definitional quality in L1 and L2 

Target feature 
 Vocabulary size General proficiency 

 SK group EN group SK group EN group 

Def. quality in L1 Pearson’s Corr. 
N 

-.137 .490** -.067 .325 
 35  36  35  36 

Def. quality in L2 Pearson’s Corr. 
N 

.182 .376* .362* .512** 
 35  36  35  36 

 

Overall, there was not a strong relationship between syntactic measures of definitional quality 

and students’ L2 proficiency.  A relationship between overall definitional quality, combining the 

syntactic and semantic quality, was found for both groups of participants when responding in 

L2, and for the L2-instructed participants also when responding in their first language.  

 



174 

6.2 Linguistic accuracy  

In terms of linguistic accuracy, the grammatical and lexical accuracy of the language used in the 

definitions from the two groups was compared.   

6.2.1 Coding 

Grammatical accuracy comprised morphological and syntactic accuracy. False starts or errors that 

were corrected by the speaker were not included in the analysis. However, the correct use of 

articles was omitted from the analysis as it was often unclear from the recorded speech whether 

an article was included or which article it was. This might be partly due to the quality of the 

recording but it is also a natural factor related to oral speech production which on the one hand 

might involve frequent hesitations and fillers or on the other hand might be so rapid that it is 

impossible to determine (without a more detailed phonetic analysis of the recording) whether an 

article was articulated.  

 

Lexical accuracy was concerned with the accuracy at the word level of the utterance. As distinct 

from semantic accuracy, lexical errors were operationalised as errors that violated lexical rules of 

the target language and were thus not acceptable in the given language (Llach, 2011). It included 

the following cases: 

A) The word does not exist in the target language. 

1. The word is a nonce formation [Examples (33) and (36)]. 

2. The word is from a different language [Examples (34) and (37)]. 

B) The word cannot enter a certain combination of words (collocational error) [Examples (35) 

and (37)].  

 

Below are examples of the different types of lexical errors. First, examples from participants 

responses in L1 are presented [(33)-(35)], followed by examples from their responses in L2 [(36)- 

(38)]. 

 

(33) Rcd: blood *compounds [Original: krvné *zlúčeniny] [SK-PT-12]. 
 The word ‘zlúčenina’ was derived from the Slovak verb which means ‘to form a 
compound’ in a morphologically incorrect manner. 

(34) Moa: ...and it weighted something like a *turkey. [Original: ...a vážil tak nejako ako 
*turkey] [EN-PT-32]. 

(35) Pa: ...because the *duels between the tribes started [Original: ...lebo začali súboje medzi 
kmeňmi] [SK-PT-31]. 

(36) Rcd: blood *clotters [SK-EDT-10]. 
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(37) Perendale: a type of *ovca.  [SK-PT-24].  
 ‘Ovca’ is the Slovak word for sheep. 

(38) Kumara: this type of vegetable was growing *on this New Zealand [SK-PT-13]. 
 

It is important to note the difference between what in this study was regarded as a lexical error 

(occurring at the level of words and their combinations) and a semantic error (occurring at the 

level of meaning). Let us look at two examples that will help illustrate what was considered as 

semantic and not lexical error in this study.  

 

(39) Moa: ...is a bird which has fur but does not fly [Original: ...je vták ktorý má srsť nelieta] 
[SK-PT-6]. 

(40) Ecocentrism:  it’s religion which... [SK-PT-1]. 
 

In the first case, the participant read the text in her L1 and answered in L1. The word that draws 

attention in her answer is ‘fur’. If this sentence were said in her L2, we would be likely to 

conclude that the student made a mistake when selecting the correct word (i.e. ‘feathers’) to talk 

about parts of a bird. After all, this still could be the correct explanation as various slips of the 

tongue occur in one’s first language as well.  However, we cannot be sure whether this is not 

how moa is represented in the student’s mind; indeed birds from the ostrich family do not have 

prototypical feathers, and might look ‘furry’ to someone. This example was used to demonstrate 

that if a word from a relatively correct semantic field and of a correct word class is used, we 

cannot be sure whether it is a word the participant used intentionally or whether it was used by 

mistake.  

 

An example of a similar error can be seen in the case of ecocentrism, which several of the L1-

instructed participants referred to as ‘religion’. The use of this superordinate might be either a 

result of not having the relevant knowledge (e.g. thinking that ecocentrism is indeed a form of 

religion), or of not having the appropriate words at one’s disposal (e.g. not being able to find an 

English word that would translate the Slovak word for ‘worldview’ or ‘belief’).  

 

The two definitions discussed above are examples of a situation when it was impossible to 

determine whether an error occurred as a result of conceptual or lexical deficiency. As a result, all 

of these instances were treated as semantic errors, as functionally they hinder the communication 

of the correct meaning of the word. These errors were thus addressed in the scoring of the 

semantic content quality of the definitions in section 4.4.1.  
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Accuracy in this study was operationalised as the proportion of error-free clauses. The clauses 

were counted using Analysis of Speech (AS) units (Foster, Tonkyn, & Wigglesworth, 2000) 

which were developed to allow for more reliable coding of speech production. AS units were 

therefore preferred to the more traditional units such as the t-unit or c-unit, which are primarily 

intended for the analysis of written production. To calculate the proportion, all clauses for all the 

definitional attempts provided by one participant were added together. Likewise, all the 

erroneous clauses were added together. The proportion of error-free clauses was then obtained 

from these numbers by dividing the number of error-free clauses by the total number of clauses.  

  

6.2.2 Results: Grammatical and lexical accuracy 

The grammatical accuracy of participants’ responses was compared using independent-samples t-

test. Table 81 shows the results for the definitions in L1 and L2. As can be seen, there was no 

significant difference between the participants in the two groups with regard to the accuracy of 

their definitions in either of their languages. With respect to the language of response, when 

answering in L1, participants’ accuracy was very high; their accuracy in L2 was on average almost 

twenty (L1-instructed group) and fifteen percent (L2-instructed group) lower.  Also, it seems that 

when answering in their L1, the two groups were more homogeneous, with the standard 

deviation in both cases being around 0.06. When answering in their L2, there was almost twice as 

much variation between participants in both groups.  

 

Table 81 Between-group comparison of mean accuracy for each instructional language (t-test 
analysis) 
 L1-instructed  (N=35) L2-instructed (N=35) 

t df Sig.  Mean  SD Mean  SD 
Accuracy in L1 .9714 .058 .9783 .056 -.503 68 .616 
Accuracy in L2 .7854 .135 .8203  .130 -1.104 68 .273 
 

A paired-samples t-test was performed for each of the groups to determine whether the 

difference between how participants performed in their L1 and L2 was statistically significant. 

Table 82 shows the results of the two analyses which confirmed that in both cases participants’ 

accuracy in L1 was higher than in L2 and the result was statistically significant. 
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Table 82 Within-group comparison of accuracy of the definitions in L1 and L2 (t-test analysis)  

Group  
(both groups N=35) 

Accuracy in L1 Accuracy in L2 Paired-samples t-test 

Mean SD Mean SD t df Sig. 
L1-instructed group  .9714 .058 .7854 .135 7.076 34 .000** 
L2-instructed group  .9783 .056 .8203 .130 6.376 34 .000** 
 

Finally, a correlation was conducted to assess the connection between L2 proficiency and 

participants’ accuracy (Table 83). A weak relationship was found between participants’ accuracy 

in L1 and their L2 proficiency for both the L1 and L2-instructed group. Upon further inspection 

of the data, this was attributed to the very limited variation found in the accuracy in participants’ 

first language where only 11 participants from this group did not achieve a full score. It can be 

therefore argued that this correlation does not show a genuine relationship between the two 

variables.  

 

Table 83 Correlation between L2 proficiency and accuracy in L1 and L2  

 
 Vocabulary size General proficiency 

 SK group EN group SK group EN group 

Accuracy in L1 
Spearman’s rho 
N 

.185 .397* .350* .057 
35 35 35 35 

Accuracy in L2 Pearson’s r 
N 

.232 -.139 .314 .044 
35 35 35 35 

 

Overall, no difference was found between the two groups in terms of the accuracy of their 

responses in either L1 or L2. L2 proficiency was not related to their responses in L2. The 

relationship found with respect to their responses in L1 seems to be related to the naturally small 

variation in the answers in participants’ L1.  

6.3 Temporal variables in speech production (speech rate) 

Fluency was another variable investigated in order to observe the ability of L1 and L2-instructed 

students to express their conceptual and lexical knowledge through their two languages. Fluency 

of speech production has been linked both to the degree of language control (Airey, 2010) and to 

the ability to convey information (Hincks, 2010). Thus, in oral testing of subject knowledge, 

higher fluency can act as an indicator of, on the one hand, good mastery of (second) language 

and, on the other hand, availability of relevant content knowledge. In addition, from a 

communicative perspective, fluency of speech can affect how easy it is for a listener to process 

the message.  
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In this section, fluency of participants when giving definitions in L1 and L2 is examined from 

different perspectives (e.g. speech rate in L1 and L2, pruned and unpruned speech ratio). Also, 

the connection between students’ L2 proficiency and their speaking ability is reported.  

6.3.1 Coding 

Fluency has been conceptualised in different ways (Chambers, 1997; Riggenbach, 2000; 

Segalowitz, 2003, 2010). It has been operationalised in a variety of ways which stressed different 

communicative aspects of the speaking ability (see for example Kormos & Dénes, 2004; Wolfe-

Quintero, Inagaki, & Kim, 1998). Syllable per second has been used as a standard measure of 

speech rate, especially in research that involved a comparison of two languages (Airey & Linder, 

2010; Kormos & Dénes, 2004; Osborne, 2011). While speaking rate is usually calculated from a 

longer stretch of speech (i.e. longer than a minute), there are also cases when a shorter utterance 

is taken and the number of syllables produced is then divided by the time (in seconds) it took to 

produce the speech sample.  As the speech samples (definitions) in this study were often shorter 

than one minute this method of calculating the speech rate was used.   

 

Both the unpruned and pruned production of the students was analysed. Unpruned speech here 

means the speech sample as it was produced by a participant, whereas pruned speech excluded 

hesitations, repetitions (other than repetitions intended for emphasis) and false starts. The ratio 

of pruned to unpruned speech was calculated to determine the informational value of the 

produced speech, i.e. to determine how much of the participants’ response contributed towards 

answering the question (i.e. giving a definition).  

 

The syllable count was calculated for the target words that yielded a sufficient number (a 

minimum of twenty in each group) of the definitional attempts which contained a minimal 

amount of correct semantic information (see section 4.2.1). From among these, the TWs which 

on average produced longer answers were selected. These words were ampelography, moa and rcd 

from the TWs that were answered in L1, and moko, ecocentrism and transhumance from the TWs that 

were answered in L2. Only those responses that contained more than ten syllables were included 

in the calculation. This restriction was imposed as answers shorter than ten syllables, often 

containing only one or two content words (e.g. ‘moko is a bird’), were considered as insufficient 

data for the analysis of speech rate.  
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As not all participants were able to define all six TWs selected for the analysis, the mean scores 

were calculated from at least two words answered in L1 and at least two words answered in L2. 

Those participants whose data contained only one of the three words were excluded from the 

analysis. This was done in order to obtain a more reliable mean measure of participants’ speech 

rate as the speech rate for individual TWs could vary. 

 

These analyses are presented in the following sub-sections: 

1.  Speech rate of participants in L1 and in L2 (both pruned and unpruned) 

2.  Relationship between L1 and L2 speech rate 

3.  Ratio of pruned to unpruned speech for L1 and L2-elicited definitions 

4.  Proficiency in L2 and its relationship to speech rate 

 

6.3.2 Results: Speech rate 

The speech rate of L1 and L2-instructed participants was compared in terms of 

a. individual target words 

b. the mean rate for words in L1 and  in L2  

 

Table 84 shows the mean pruned and unpruned speech rate for each TW for each of the 

experimental groups. As is apparent from the table, while the L1-instructed participants 

produced more pruned and unpruned syllables per second than the L2-instructed participants in 

two cases (moa and rcd), the L2-instructed participants had  faster speech rate in four cases 

(ampelography, ecocentrism, moko and transhumance). An independent-samples t-test showed that the 

difference between the two groups was statistically significant only in the case of rcd and 

transhumance.  
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Table 84 Between-group comparison of unpruned & pruned speech rate for six TWs (t-test 
analysis) 

A. Unpruned speech 

Target word Lang. 
of  
Resp. 

L1-instructed L2-instructed    

Mean (N) SD Mean (N) SD t df Sig. 

ampelography L1 3.63 (24) .92 3.70 (20) .64 -.278 42 .782 
moa L1 3.48 (24) .97 3.05 (25) .84 1.669 47 .102 
rcd L1 4.30 (33) 1.17 3.75 (32) .83 2.172 57.6 .034* 
ecocentrism L2 2.36 (28) .71 2.52 (25) .66 -.828 51 .412 
moko L2 2.18 (27) .69 2.25 (20) .52 -.375 45 .709 
transhumance L2 1.81 (27) .52 2.20 (19) .58 -2.357 44 .023* 

B. Pruned speech 

ampelography L1 3.35 (24) .88 3.40 (20) .76 -.219 42 .828 
moa L1 3.29 (24) .99 2.84 (26) .82 1.736 48 .089 
rcd L1 4.05 (32) 1.21 3.28 (32) .84 2.938 62 .005**
ecocentrism L2 2.21 (28) .67 2.32 (26) .62 -.681 52 .499 
moko L2 2.07(27) .71 2.13 (20) .57 -.292 45 .772 
transhumance L2 1.63 (27) .49 2.02 (19) .65 -2.310 44 .026* 

 

Table 85 reports the results of a series of independent-samples t-tests performed to compare the 

performance of the two groups in their L1 and their L2, using unpruned and pruned data 

respectively. In terms of both the unpruned and pruned mean speech rate in Slovak (L1) 

responses, the L1-instructed group had a faster speech rate than the L2-instructed group; by 

contrast, the L2-instructed participants spoke more quickly when giving the responses in L2 

(Table 85). The differences in the speech rate in L2 unpruned production and in L1 pruned 

production were statistically significant. Both differences were of medium size.  

 

Table 85 Between-group comparison of mean unpruned and pruned speech rate in L1 and L2 (t-
test analysis) 

A. Unpruned Speech 

 L1-instructed L2-instructed     

Mean (N) SD Mean (N) SD t df Sig. d 

Speech rate in L1 3.71 (30) .84 3.47 (27) .67 1.207 55 .233 - 
Speech rate in L2 2.13 (30) .52 2.38 (23) .34 -2.030 51 .048* .57 

B. Pruned Speech 
Speech rate in L1 3.52 (30) .76 3.12 (27) .67 2.052 55 .045* .55 
Speech rate in L2 1.98 (30) .50 2.19 (23) .38 -1.681 51 .099 - 

 

As can be seen from Table 85, participants in both groups were able to produce more syllables 

per second in their L1 than in their L2. However, it is questionable whether the oral production 

in English and Slovak can be compared directly due to the properties of the two languages: 

Slovak is an inflectional language, in which declensions and conjugations express some of the 
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same functions as the function words in English, but these also add extra syllables to the words 

(as suffixes) (for problems with contrastive studies of speaking ability in two languages see for 

example Dechert & Raupach, 1980a). Thus, it could be argued, that one lexical decision is more 

likely to result in more syllables in Slovak than in English and it is before the lexical decisions 

that pauses or hesitations occur naturally. Moreover, the large variation between speakers in each 

group makes between-group comparison difficult.  

 

Overall, however, the trend observed was as expected: all participants spoke more quickly in 

their L1 than in their L2 and each group of participants had a higher speech rate in their 

language of instruction than the other group.  The relative speech rate will be examined further 

in the next section.  

 

6.3.3 Results: Relationship between L1 and L2 speech rate 

In order to observe the effect of a particular language of response on the performance of each 

studied group, participants’ oral production in L1 and L2 was compared. However, it could not 

be compared directly (i.e. by means of a t-test) due to the high degree of individual variation in 

speaking ability (e.g. different speed and proportion of fillers) (Dechert & Raupach, 1980b). To 

account for this variation resulting from individual speaking styles, a ratio of participants’ speech 

rate in L1 to their speech rate in L2 was calculated and compared.  

 

Table 86 presents the ratio of participants’ mean speech rate in L1 to their mean speech rate in 

L2. As the table shows, L1-instructed participants spoke almost twice as fast in their L1 as they 

did in their L2, while L2-instructed participants spoke one and a half times faster in L1 than in 

L2. As can be seen from the table, this difference was statistically significant for both unpruned 

and pruned speech a reached a moderate size.  

 

Table 86 Between-group comparison of the ratio of L1 to L2 mean speech rate (pruned & 
unpruned) (t-test analysis) 
 L1-instructed L2-instructed     

Mean (N) SD Mean (N) SD t df Sig. d 

Ratio L1 to L2 (Unpruned) 1.82 (27) .42 1.57 (21) .40 2.134 46 .038* .63 

Ratio L1 to L2 (Pruned) 1.84 (27) .41 1.57 (21) .37 2.416 46 .020* .70 
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Moreover, to further investigate the individual speech rate in the two languages a series of 

paired-samples t-tests comparing participants’ speech rate in L1 and L2 was conducted. Table 87 

displays the results of the t-tests comparing the speech rate in L1 and L2. 

 

Table 87 Within-group comparison of mean speech rate in L1 and L2 (t-test analysis) 
A. Unpruned speech 

 L1 speech rate L2 speech rate    

Mean  SD Mean SD t df Sig.  

L1-instructed  (N=27) 3.80  .81 2.16 .78 11.073 26 .000** 
L2-instructed  (N=21) 3.62 .65 2.37 .34 7.846 20 .000** 

B. Pruned speech 
L1-instructed  (N=27) 3.58 .53 2.02 .51 11.056 26 .000** 
L2-instructed  (N=21) 3.31 .61 2.17 .38 7.849 20 .000** 
 

As can be seen from Table 87, all of the differences were statistically significant, which means 

that when speaking in their L1, participants in both groups spoke faster than in L2.  However, a 

series of correlational analyses revealed a weak relationship between L1-instructed participants’ 

L1 and L2 speech rate in both unpruned (r=.401, df=26, p=.038) and pruned (r=.407, df=26, 

p=.035) speech. No correlation was found between L2-instructed participants’ speech rate in the 

two languages.  

6.3.4 Results: Proportion of pruned to unpruned speech 

In the following analysis, the proportion of pruned to unpruned speech was calculated for both 

groups and both languages of testing.  First all unpruned syllables for each of the selected eight 

target words 16  for each participant were summed, giving the total number of syllables in 

participants’ answers. The same procedure was repeated with pruned syllables, giving a total 

number of syllables in participants’ pruned speech. The proportion was then calculated as the 

total number of pruned syllables divided by the total number of unpruned syllables. The scores 

obtained from this calculation for each participant ranged from 0 to 1, with scores closer to 1 

indicating that the difference between pruned and unpruned speech of a participant was small. 

Scores more distant from 1 indicate a higher proportion of the unpruned speech in the 

responses. This means that the responses consisted of a large proportion of speech that did not 

contribute to the overall informational content of the message (e.g. false starts and corrections).  

 

                                                 
16 The six words used for calculating the mean fluency were used. One word in L1 and L2 was added to improve the 
reliability of the measure. The words were kumara and whanau. 
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Table 88 Between-group comparison of proportion of pruned to unpruned speech in L1 and L2 
(t-test analysis) 
 L1-instructed L2-instructed     

Mean (N) SD Mean (N) SD t df Sig. d 

Proportion in L1 .930 (33) .053 .888 (33) .083 2.450 65 .017* .60 
Proportion in L2 .930 (33) .058 .934 (33) .063 -.264 64 .793 - 

 

Table 88 presents the results of a comparison of the two groups with regard to the proportion of 

pruned and unpruned speech produced in each of the testing languages17. As we can see, there 

was no difference between participants when speaking in their L2. In other words, participants in 

both groups spend an equal number of syllables on ‘non-informative’ speech. However, there 

was a significant difference in the performance of the two groups in their L1, with the L1-

instructed participants producing higher proportion of informative speech than the L2-instructed 

participants (mean difference = .042). In other words, whereas on average seven percent of the 

L1-instructed participants’ speech was non-informative, the corresponding figure for the L2-

instructed participants was twelve percent. The difference in the significant result was of medium 

size.  

  

To illustrate the difference between the two groups with regard to the proportion of pruned to 

unpruned speech in their L1 responses, the example of whanau was selected. In the following 

tables (Table 89 and Table 90) the parts of participants’ responses that deal with giving the class 

term for the word whanau are presented. Bold type shows the words that were considered to be 

‘not-informative’ (e.g. they are repetitions, fillers and false starts). Table 89 presents the 

responses by the L1-instructed participants, while Table 90 shows the answers given by the L2-

instructed participants. 

 

                                                 
17 In order to include as much of the participants’ responses (and as much variation) as possible, pariwise rather than 
listwise deletion was employed in the two analyses. Also, participants who produced only one of the analysed words 
were included in the the analysis.  This was done so as to include also the less proficient participants who tended to 
produce fewer definitions and thus tended to be dropped from the analyses. 
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Table 89 Expression of the class term in the definitions of whanau by L1-instructed participants  
P-ID Expression of the class term (translated from Slovak) 
1 family  
2 it is basically  maor Maori family 
3 is the basic unit of the tribe…it is basically a family  
4 is the basis of the tribe 
5 whnau is tribe or a unit of the family 
6 whanau is a family circle  
7 whanu is basically something like social and family unit 
8 whanau is a family unit  
9 whanau was that unit basic unit of their society and it was something like out 

modern family 
14 that is their basic unit family 
15  whanau is a group of people basically a family 
16 it is this basic unit like a family 
17 whanu is a family a basic unit of the tribe basically of the sub-tribe 
18 whanu is social and political social and political Maori society it is a tribe and 

sub-tribe  
19 whanu is basically the tribe  
20 whanu was was basically social social unit which was considered as as some 

kind of family which 
21 whanu is some fam family group which 
22 they are family settlements their tribes 
23 whanau is a kind of unit or a basic unit of Maori society it is something like  unit 

based on family on… 
24 it is basically a family group which 
25 it is a system of Maori families where 
26 it is a family of the Maori that is regarding 
27 it’s a family… Maori (adj) 
28 it is basically a family unit which 
29 their family unit their society unit 
30 it’s a kind of family council perhaps which 
32 whanau is a group (diminutive) of people that is of family members which 
33 it’s a family community  
36 it is a family unit among the Maori 
37 whanau that so it is that unit that basic unit of society their like something like 

a family but 
 

 

Table 90 Expression of the class term in the definitions of whanau by L2-instructed participants  
P-ID Expression of the class term (translated from Slovak) 
2 whanau is an extended family within the Maori community and it is this kind of 

building soc social unit 
4 family  
5 is a family community or a family group 
10 whanau was basically family tr tribe 
12 it is a name of family or of some type of family  
13 it’s their community well those fam families or well families something 
14 whanau basically was like a base of some social organization of that tribe 
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basically it was basically like a kind of family 
15 whanau is the basic unit of that society it is basically the family of those Maori  
17 it is basically like a family  
18 whanau is some kind of associations or family like groups bands like basic units  
19 whanu is a family unit well it is it is basic unit 
20 they are they are groups family groups  
22 whanau is a tribe 
23 basic unit in their society something like  a big family  
25 whanau is was an organization or well family organization family or extended 

family 
26 that were these their bands well groups which they created it wasn’t exactly like 

a tribe but it was like a big family  
27 that is these family family  clusters  
28 this name is related to the family and well to hierarchy in the family 
29 is a unit usually a family 
30 that is a basic basic basically cell of the maori society it is basically the whole 

family  
32 whanau is a type of family or of that tribe¹ which a type of family I would call it 
33 it is a community like a family tribe 
36. it is a basic some unit social among the Maori 
37 it is a social social association of the Maori something like a tribe or basically 

when the Maori there when  when the Maori began create various 
communities and tribes so this is basically like fami  family  

38 whanau is basically family formation a certain like a sub-tribe or tribe  
¹ The use of italics indicates that an English word was used in the original answer. 

 

We can see from the tables above that in the L2-instructed group the proportion of non-

informative speech was higher than in the L1-instructed group of participants. For example, only 

50 percent (15 out of 30) from the responses of L1-instructed participants contained some sort 

of a filler, while in the case of the L2-instructed participants 84 percent (21 out of 25) answers 

did so. 

 

6.3.5 Results: The effect of L2 proficiency on fluency  

The relationship between participants’ speech rate in L1 and L2 and their L2 proficiency was 

examined first with regard to individual target words and then in terms of mean speech rate. 

Table 91 shows the correlations for individual TWs (unpruned) while Table 92 displays 

correlations for unpruned mean speech data.  
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Table 91 Correlation between L2 proficiency and unpruned speech rate for six TWs 

Target word 

L
an

g.
 o

f 
R

es
po

ns
e  Vocabulary size General proficiency 

SK group EN group SK group EN group 

Ampelography L1 Pearson Corr. 
N 

.109 .094 .093 -.005 
 24  19  24  19 

Moa L1 Pearson Corr. 
N 

.330 .292 .189 .162 
 24  24  24  24 

Rcd L1 Pearson Corr. 
N 

.303 .158 .385* -.039 
 33  31  33  31 

Ecocentrism L2 Pearson Corr. 
N 

.192 .328 .410* .274 
 28  24  28  24 

Moko L2 Pearson Corr. 
N 

.260 -.133 .519** -.034 
 27  19  27  20 

Transhumance L2 Pearson Corr. 
N 

.479* -.217 .537** -.008 
27 18 27 18 

 

Table 92 Correlation between L2 proficiency and mean unpruned speech rate in L1 and L2 

 

L
an

g.
 o

f 
R

es
po

ns
e  Vocabulary size General proficiency 

 SK group EN group SK group EN group 

Mean Fluency  L1 
Pearson Corr. 
N 

.363*  .211 .389* .029 
 30  26  30  26 

Mean Fluency L2 Pearson Corr. 
N 

.351 .159 .569** .180 
 30  22  30  22 

 

 

The correlation analysis showed that for the L2-instructed participants there was no relationship 

between the speech rate for any of the words (Table 91) or mean fluency measures (Table 92) 

and their proficiency in L2.  However, there was a statistically significant relationship between 

the L2 proficiency of the L1-instructed participants with respect to most of the TWs (Table 91) 

as well as the mean speaking rate (Table 92). In addition, a weak correlation was found for the 

L1-instructed group between L2 proficiency and their speaking rate in L1 (and in particular for 

one TW, rcd). It appears that a similar indirect relationship as identified in section 4.8  and 

discussed in section 5.7 between the ability to establish and retain form-meaning connections 

learned through L1 and the L2 proficiency could be involved here.  It is possible that a variable 

such as working memory or a more general cognitive processing ability could underlie both the 

L2 proficiency and the production of highly proceduralised content knowledge. For example, the 

definition of rcd yielded the highest speech rate from among the TWs and thus appeared to be 

highly automatic. A correlational analysis conducted with the speech rate based on the pruned 
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data revealed similar results to that conducted with the unpruned data. The detailed tables will 

therefore not be presented here. 

 

It is interesting to note that a consistent relationship between proficiency and fluency in English 

was found only in the L1-instructed group while no such connection was observed for the L2-

instructed participants. This could suggest that the English input received by the L2-instructed 

participants served to facilitate their oral production in this language. 

6.4 Lexical appropriateness 

In this section, the responses (definitions) of L1 and L2-instructed participants are compared in 

terms of their lexical quality (appropriateness). This contributes to the broader issue of how 

effectively L1 and L2-taught students can convey the subject-related content in their two 

languages. The fact that participants were restricted in their choice of the content that was to be 

communicated allows us to systematically examine the difference in the choices they made when 

packaging the information.  

 

6.4.1 Coding 

As was noted in section 2.4.2.1, when assessing the lexical quality of language production, the 

criteria for the judgements should be derived from the purpose of the communication (Pallotti, 

2009).  As general measures of lexical complexity reward lexical features of discourse such as 

diversity of lexical choice or a relatively low frequency of the lexical items in the production 

regardless of the genre or aim of the communication, these were not suited to the purpose of the 

present study. With regard to the validity of some of these general measures, Järvinen pointed 

out that “high values may be achieved for a text that is not consistent with the conventional 

register-typical lexis” (2010, p. 165).  As the present study aims to assess the communicative 

competence of students with respect to a particular discourse setting (i.e. that of an academic and 

disciplinary context), a different approach to the assessment of the appropriateness of students’ 

lexical choice was adopted.  

 

In order to compare the ability of L1 and L2-instructed students to effectively convey subject-

related content, the following procedure was followed. First, participants’ definitions for each 

target word were collated according to each participant group and a frequency list of words that 

appeared in them was created.  Second, potential differences in the lexical choices of the two 
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groups were identified on the basis of a frequency analysis done separately for each target word 

definition. All instances in which participants in one of the groups used a certain word with a 

relatively higher frequency than in the other group were noted. Next, the source of the difference 

was investigated. In some cases, the difference was due to the fact that one group of participants 

did not opt to talk about a particular concept with the same frequency as the other group. This 

type of difference was not pursued further. However, in the instances where the evidence 

showed that both groups were trying to convey the same informational content (i.e. a particular 

concept) albeit through different lexical means, the source of the difference was further analysed.  

 

Table 93 shows an example of the comparison of lexical choice for the two groups based on the 

frequency of words included in their definitions. The table shows the ten most frequent words 

used in the definitions of kumara. The bold type indicates the words used with relatively different 

frequency by the two groups. 

 
Table 93 Ten most frequent words in the definitions of kumara  
 L1-instructed group L2-instructed group 

1.  potato 29 potato 26 
2.  sweet 24 sweet 24 
3.  New Zealand 14 New Zealand 20 
4.  Maori 8 plant 18 
5.  grow 7 crop 17 
6.  plant 6 grow 17 
7.  crop 5 only 11 
8.  food 5 Polynesia 11 
9.  tropics 5 Maori  10 
10.  type 5 bring 7 

         food 7 
 Total DAs: 29 Total DAs: 30 
 

The differences identified in the definitions of kumara were related to the words ‘plant’, ‘crop’, 

‘grow’, ‘only’ and ‘Polynesia’. In this particular case, a further examination revealed that the idea 

related to kumara being the ‘only’ plant brought from ‘Polynesia’ by the incoming Maori was 

omitted more often from the L1-instructed participants’ answers. Likewise, ‘plant’ and ‘grow’ 

were not mentioned as often by this group. However, interestingly, the L1-instructed participants 

frequently tried to express the meaning of the word ‘crop’ in their definitional attempts (DAs) 

but employed different means of doing so.   

 

In the following section, all of the identified differences are further examined. They are discussed 

first in relation to participants’ responses in L1 and then in relation to their answers in L2.  
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6.4.2 Results: Comparison of responses in Slovak (L1) 

In the answers given in Slovak (L1), the difference between the groups was related to the 

following target words: pa, rcd and whanau. Table 94 shows the particular lexical items that were 

used differently by the L1 and L2-instructed participants.   

 

Table 94 Lexical differences found between L1 responses of L1 and L2-instructed participants  

Target idea: village (pa) 

Original  Translation from Slovak 
L1-instructed group  
osada (9);  osídlenie (8); sídlo (2) (historic) village (9) settlement (8); seat (2) 
L2-instructed group 
dedina (16); osada (1) village (16);  (historic) village (1) 

Target idea: rabbit (rcd) 

L1-instructed group 
králik/králiky (29); zajac (2); králičí, (3); 
zajačí (1) 

rabbit/s (29); hare (2); rabbit (adj.) (3); hare 
(adj.) (1) 

L2-instructed group 
zajac/e (30); králik/y (10) hare/s (30); rabbit/s (10) 

Target idea: family (whanau) 

L1-instructed group 
rodina (29)  family (29) 
L2-instructed group 
rodina (40) family (40) 

Target idea: blood clots (rcd) 

L1-instructed group 
zrazenina/y (13) clot/s (13) 
L2-instructed group 
zrazenina/y (4) clot/s (4) 
 

The following sections examine the differences between the two groups of participants in greater 

detail.  

6.4.2.1 Pa: the historic village vs. the present-day village 

Pa was defined in the original English text in the following way:  

 

The different tribes became more aggressive however, and inter-tribal warfare became much 
more frequent over time. This led to advent of the pa (a fortified village). An average Pa included 
ditches, banks and palisades as protection. It was placed near the top of a hill or cliff where it 
could be easily defended.  
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Having discovered strongly different preferences in how participants in the two groups referred 

to the ‘village’, all the words referring to the ‘village’ in the definition of pa were identified and 

collected. These are shown in Table 95 (data source: EDT).  

 
Table 95 Lexical difference 1:  Words used to express the concept of  ‘village’  
Target idea: osada  (historic village)  
L1-instructed group: Original Translation 
osada (9); osídlenie (8); opevnenie (3); 
sídlo (2); dedinka (2); dedina;  ohradenie; 
mesto; zoskupenie; zabezpečenie; oblasť; 
obrana 

(historic) village (9); settlement (8); 
fortification (3); seat (2) village (dim) (2); 
village;  town; cluster; safeguarding; area; 
protection 

L2-instructed group: Original Translation 
dedina (16); mesto (5); pevnosť (2); 
opevnenia (2); osada; sídlo; miesto kde 
sídlili; sídelna jednotka;  dedinka  

village (16); town (5); fort (2); fortification 
(2); (historic) village; seat; place where they 
dwelled; unit of settlement; village (dim)  

 

As we can see, participants in each of the groups showed a relatively consistent preference for a 

particular word (in the case of the L1-instructed participants, for two synonymous words), 

followed by several other semantically related. Table 96 shows the semantic appropriateness of 

these words in the definition of pa.  

 

Table 96 Lexical difference 1: Semantic appropriateness of words expressing the concept of 
‘village’ 
  L1-instructed  group L2-instructed group 
  Original Translation Original Translation 

A
cc

ep
ta

bl
e 

 

Synonyms osada (9) (historic) village 
(9) 

osada (historic) 
village  

osídlenie (8); 
sídlo (2) 

settlement (8); 
seat (2) 

sídlo; miesto 
kde sídlili;  
sídelná 
jednotka 

seat; place 
where they 
dwelled; 
settlement 
unit 

L
es

s 
ac

ce
pt

ab
le

 Near synonyms dedinka (2); 
dedina 

village (dim) 
(2); village 

dedina (16); 
dedinka 

village (16); 
village (dim). 

Co-hyponyms opevnenie (3); 
ohradenie 

fortification (3);  
walling –off 

pevnosť (2); 
opevnenia (2);  

fort (2); 
fortification 
(2) 

mesto town mesto (5) town (5) 

N
ot

 
ac

ce
pt

ab
le

 Superordinates 
(too general) 

zoskupenie cluster   

zabezpečenie; 
oblasť; obrana 

safeguarding; 
area; protection
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As can be seen from the table, in the definition of pa, the L1-instructed group used more 

appropriate words (synonyms) (19) than the L2-instructed group (4). Participants from both 

groups used an equal number of words that were less appropriate because they were near-

synonyms, co-hyponyms or too general superordinate terms.  However, whereas the correct 

term was prevalent in the L1-instructed group, the L2-instructed group opted more often for the 

less appropriate word ‘dedina’ (‘a village’). This can act both as a superordinate to the word 

‘osada’ (‘a historic village’ or ‘a settlement’) but also as a co-hyponym, as it also means ‘a present-

day village’ (Kačala, et al., 2003; Pečiar, 1959-1968). It seems that the L2-instructed participants 

used the more frequent sense of the English word ‘village’, which they were familiar with, 

regardless of the broader context in which the word was embedded in the text.  It is interesting 

to note that the L1-instructed participants did not merely repeat the word ‘osada’ (‘a historic 

village’) that was used in the Slovak version of the text but used a synonymous expression 

(‘settlement’) equally often.  

 

6.4.2.2 RCD: rabbits vs. hares 

‘Zajac’ (‘a hare’) and ‘králik’ (‘a rabbit’) refer to two subspecies of the rodent family. They are 

distinguished by different terms both in English and in Slovak. However, whereas in English 

‘rabbit’ is the more frequent word (Davies & Gardner, 2010; Leech, Rayson, & Wilson, 2001), in 

Slovak, the more common word to use is ‘hare’ as in colloquial use in Slovak, ‘hare’ can be used 

to refer to both hares and rabbits (Kačala, et al., 2003). 

 

Table 97 shows the words that referred to ‘rabbits’ in the definitions of rcd by the two groups of 

participants in EDT. Rcd was defined in the original English text in the following way:  

 

Several methods have been used to control the rabbit problem. In 1996 and 1997, a debate 
emerged in New Zealand about whether a new rabbit virus RCD, should be introduced to 
control the rabbits. The RCD virus seems to be very successful at reducing rabbit population – 
killing up to 90% of adult wild rabbits. Rabbits die within 30-40 hours of infection, owing to 
blood clotting in major organs. 
 

 

As can be seen from Table 97, whereas the L1-instructed group preferred the word ‘králik’ (‘a 

rabbit’) and its derivations, the L2-instructed group opted instead for the word ‘zajac’ (‘a hare’) 

and its derivations more often. No other alternative ways of referring to animals were used in 

participants’ definitions of rcd.  
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Table 97 Lexical difference 2:  Words used to express the concept of  ‘a rabbit’  
Target idea: králiky (rabbits)  
L1-instructed group: Original Translation 
králik/králiky (29), zajac (2), králičí (3), 
zajačí (1) 

rabbit/s (29), hare (2), rabbit (adj.) (3), hare 
(adj.) (1) 

L2-instructed group: Original Translation 
zajac/e (30), králik/y (10) hare/s (30), rabbit/s (10) 
 

As we can see, the L2-instructed participants opted in their answers for the more frequent and 

colloquial word, which however would be inaccurate in the specialised context of biology or 

geography. This is a case similar to that of referring to ‘a village’ when defining pa, where L2-

instructed participants opted for the more frequent sense and translation of the word, which was 

not appropriate in the particular context. It seems that in these two examples, a partial 

knowledge or activation of a certain word resulted in a less accurate substitute for  the technical 

word by the L2-instructed participants.  

 

6.4.2.3 Whanau: family  

A difference was found between the two groups in their use of the word ‘family’ in the 

definitions of whanau, with L2-instructed participants using the word ‘family’ more often. Whanau 

was defined in the original English text in the following way: 

 

The basic main unit of social organisation was whanau – family group or extended family. The 
family group usually consisted not only of parents and children but also of grandparents and 
other relations, and generally numbered between 20 and 30 people. The whanau made all 
decisions that affected it as a group, including the choice of husbands and wives for the young 
people. The whanau provided the base for the hapu (sub-tribe) and iwi (tribe). 
 

Tables 98 and 99 show all references to the word ‘family’ in participants’ definitions of whanau 

(the table is based on the pruned speech so the fillers contained in the definitions have been 

removed). The use of the word ‘family’ revealed an interesting finding related to the process of 

expressing content knowledge. The data seem to suggest that the L2-instructed participants, 

although eventually finding the correct word, experienced more difficulties with selecting it 

compared to their L1-instructed peers. This is documented by the repetitions found in their 

answers, which contributed to the higher overall occurrence of the word ‘family’. Their 

definitions also included more alternatives and synonyms (ALT) and they more often modified 

the word that they had given (MOD). (The bold type indicates the words used to express the 

concept of ‘an extended family’ or ‘a family group’).  
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Table 98 Lexical difference 3: Words used to express the class term in the definition of whanau 
for L1-instructed group indicating alternatives and modifications  (translated from Slovak)  
P-ID Expression of class term in whanau  
1 family  
2 maor Maori family  
3 a family    
5 tribe or a unit of the family ALT 
6 a family circle   
7 something like social and family unit  
8 a family unit   
9 something like our modern family  
14 family  
15  a group of people a family MOD 
16 like a family  
17 a family    
18 whanu is social and political social and political Maori society it is a 

tribe and sub-tribe  
ALT 

19 the tribe  
20 some kind of family  
21 some fam family group  
22 family settlements their tribes ALT 
23 something like  unit based on family  
24 a family group  
25 a system of Maori families  
26 a family of the Maori   
27 a family Maori (adj)  
28 a family unit   
29 their family unit   
30 a kind of family council   
32 a group (diminutive) of people that is of family members MOD 
33 a family community   
36 a family unit among the Maori  
37 something like a family  
 

Table 99 Lexical difference 3: Words used to express the class term in the definition of whanau 
for L2-instructed group indicating alternatives and modifications (translated from Slovak)  
P-ID Expression of class term in whanau  
2 an extended family within the Maori community   
4 family   
5 a family community or a family group ALT 
10 family tr tribe ALT 
12 a name of family or of some type of family  
13 community those fam families or families something ALT 
14 a kind of family  
15 the family of those Maori   
17 like a family   
18 some kind of cluster or family like  bands  associations like basic 

segments  
ALT 
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¹The use of italics indicates that an English word was used in the original answer. 

 

As can be seen from the comparison of the two tables, the L2-instructed participants found it 

more difficult to express the concept (this is corroborated by the evidence from section 6.3.4  

(Table 89) where the definitions of whanau by L2-instructed participants were also shown to  

contain a large proportion of fillers, hesitation and repetition). The two tables show that the 

definitions of the L2-instructed group contain more alternative ways of expressing the concept 

(10) than the L1-instructed answers (3). These are either signalled by a coordinator (‘or’) or the 

alternatives are simply listed. For example, in the analysed part of the definition, the L1-

instructed participants used ‘or’ once, while the L2-instructed group used it six times.   

6.4.2.4 RCD: (blood) clots 

The frequency analysis revealed that the L1-instructed group used the word ‘clot’ in their 

answers more often than the L2-instructed group did. A follow-up analysis revealed that this 

word occurred in the part describing how rcd kills rabbits: by creating blood clots in the major 

organs, following which the rabbits die within 30-40 hours. Table 100 shows all instances in 

which participants in both groups referred to this part of the definition of rcd in EDT. 

 

19 a family unit   
20 groups family groups MOD 
22 a tribe  
23 something like  a big family  
25 an organization or family organization  family or extended family 

which 
ALT, 
MOD 

26 bands well groups  it wasn’t exactly like a tribe but it was like a big 
family 

ALT 

27 family family bundles  MOD 
28 this name related to the family and to hierarchy in the family MOD 
29 a family  
30 the whole family  
32 a type of family or tribe¹ which a type of family I would call it ALT 
33 a community  like a family tribe ALT 
37 a social social association of the Maori  something like a tribe or like 

fami family  
ALT 

38  family formation  a certain like a sub-tribe or tribe  ALT 
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Table 100 Lexical difference 4:  Words used to express the concept of ‘blood clots’ (translated 
from Slovak) 

P-ID L1-instructed participants 

5 causes clotting of blood in important organs 
7 it creates blood clots 
8 as a result of blood clots which they have in the important organs 
9 in the organs it creates some clots 
14 their blood clots 
18 the most important organs fail 
20 it attacked their organs and it caused them blood clots 
21 it caused blood clots 
22 blood coagulation 
23 it caused blood clots in important organs 
25 blood clots in organs 
27 created blood *clots in important organs 
28 *clots  in organs it attacks the blood system somehow 
33 caused blood clotting 

L2-instructed participants 

4 there happens the bleeding of the inner organs 
5 blood clots in important organs 
9 it attacked their organs 
10 blood clots...blood clo clotters¹ 
12 it gets into the blood 
25 organs failed because the blood clotted there 
30 inner bleeding that is bleeding into inner organs 
36 it attacked the body ....intoxicated the organs destroyed the organs 
37 the blood stopped flowing into the organs 
38 creation of blood clots in important organs 
* These words contain a morphological error in the original 
¹ The use of italics indicates that an English word was used in the original answer. 
 
As can be seen from the table, fourteen L1-instructed participants and ten L2-instructed 

participants mentioned the cause of the death of rabbits when defining rcd. Of the L1-instructed 

participants, thirteen mentioned ‘blood clots’, whereas only four of the L2-instructed participants 

did so. Another four L2-instructed participants mentioned ‘blood’ in their definitions.  

 

Based on this comparison, it seems that the L1-instructed group provided more details and a 

more precise way of conveying the particular information. Also the responses of this group 

could be regarded as employing more subject-related (i.e. ‘blood clotting’) as opposed to more 

general vocabulary (i.e. ‘blood’).  

6.4.3 Results: Comparison of responses in English (L2) 

Compared to responses in L1, more differences between the two groups were found when 

participants answered in their L2. Also the type of the differences found in the responses in L1 



196 

and L2 differed. In the rest of this section, therefore, whenever appropriate, the differences are 

grouped and presented according to their type.  

6.4.3.1 Single lexical item versus a paraphrase  

When comparing the lexical choice of participants in their L2 (English), differences between the 

L1 and L2-instructed participants were observed with regard to all six target words defined in L2.  

In all instances, the L2-instructed participants were found to consistently use a particular item 

more frequently than their L1-instructed peers. The lexical choices that were thus identified were 

related to the use of the following words by the L2-instructed group: ‘vineyard’ (terroir), 

‘worldview’ (ecocentrism), ‘rank’ (moko), ‘crop’ (kumara), ‘breed’ (perendale), ‘stock’ (transhumance) and 

‘buttocks’ (moko) (the word in the brackets shows the target word to which each of the identified 

words is related). These words, which were found to be more typical of the responses of the L2-

instructed students, will be referred to as ‘focal words’ in the following analysis.  

 

First of all, it was necessary to establish that the L1-instructed participants wished to express the 

same information (focal idea) as referred to by means of the focal words in the definitions of the 

L2-instructed participants.  Table 101 lists all the instances that could be regarded as referring to 

the concept expressed by the focal word. All examples in the table were taken from the 

definitional attempts in the extended definition task, as it was argued that in this task participants 

were given sufficient time to express the content knowledge they wanted to (as opposed to the 

post-test and delayed post-test in which they could experience a certain time pressure). The 

numbers in brackets indicate the frequency of the word’s occurrence in the definitions. If no 

number is given, the expression occurred only once. 

 

Table 101 List of focal words and focal ideas found in DAs in EDT  
Group Focal word 1: vineyard (terroir)
L2 vineyard (17), wine from same place; wine plantations; region or territory  where…wine is 

growing; specific area for pesting growing wine; from which place the wine comes from; 
from the same region  

L1 vineyard (5), area where are grapes grown; wine…where it was grown; wineries that have  
something in common; grape they are grown in certain areas; wine which is grown in that 
area in New Zealand; group who…produce wine; region…where the wine is produced; 
place or a region …where wines are or where they’re growing up wine; wines that are from 
one specific region; specific territory where are growing the wine; place where particular 
wine was …grown  

 Focal word 2: rank (moko)
L2 rank (4); ranks (verb) (2), ranking; social levels;  how high in society is person; how human 

is important in society;  
L1 ranking of the position of person; social class; what position a person has in society; 

importance in group; the position in the…society  
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 Focal word 3: buttocks (moko)
L2 buttocks (6) ; bottoms 
L1 bottom (2), zadok¹; the shit; ass; down part or ass;  back² (5); backs² (2)  

 Focal word 4: breed (perendale)
L2 breed of sheep (4); is bred;  kind of sheep; type of sheep (3); sort of sheep 
L1 type of sheep (9); kind of sheep (10) 

 Focal word 5: stock (transhumance)
L2 stock (3); stocks; sheep (5); sheep and deer; animals (3); cattle and sheep 
L1 sheep (8); sheeps (4); animals/sheeps (2); animals (7); cattle or sheep; livestock (3) 

 Focal word 6: worldview (ecocentrism)
L2 worldview (7); view of the world; religion (3); idea (2); system/ideology; religion/faith; 

view, belief (7); 
L1 religion/belief; religions/belief; ideology; form of thinking; philosophy; system; theism; 

movement; belief (8); understanding of the world 
 Focal word 7: crop (kumara)

L2 crop (13);  planted them…it’s food; was grown… it’s very nourishing; which is grown in 
New Zealand; it’s vegetable…; plant…Maori ate it; …plant that could be grown…; source 
of food; plant…which was produced;…that Polynesians ate; plant that could be grown; 
type of food; vegetable…suitable for them to grow   

L1 crop (4); vegetable...that they…made for their living; plant which could grow…; plant 
they…grown for food; …easy to grow in New Zealand; plant which was able to grow…; 
plant it’s grown …in tropical islands; food which is grown in New Zealand; food 
product…it’s growing plant or vegetable; plant…it’s food; food…could be planted and 
gown in New Zealand; …product they were able to grow; potatoes that…they eat; 
vegetable that was able to…feed the people; 

¹ ‘zadok’ means ‘buttocks’ in Slovak 
² as ‘zadok’ means literally ‘back side’ in Slovak, the frequent mention of the word ‘back’ by the L1-
instructed participants seems to be an attempt to express the word ‘buttocks’. This seems likely especially 
as there was no mention of ‘the back’ in the original text and none of the L2-instructed participants used 
this word in their answers. 
/ indicates that both words appeared in a definition by one participant 

 

Table 101 shows that participants in both groups tried to express the same focal ideas in their 

definitions. However, the L2-instructed participants seem to have employed the focal words 

more often in their answers. Table 102 shows the number of instances in which the participants 

in each of the two groups tried to express the same focal idea, and in how many cases they 

employed the focal word to do so. In other words, Table 102 summarises the information from 

Table 101 numerically.  
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Table 102 Frequency and percentage of focal ideas in DAs in EDT observed for L1 and L2-
instructed students 
 L1-instructed group 

 
L2-instructed group 

Freq. Per cent Freq. Per cent  

vineyard  Focal word 
Focal idea 
Total 

5 31.25 17 73.91 
11 68.75 6 26.09 
16 100 23 100 

rank Focal word 
Focal idea 
Total 

1 20 6 60 
4 80 4 40 
5 100 10 100 

buttocks Focal word 
Focal idea 
Total 

0 0 6 85.71 
12 100 1 14.29 
12 100 7 100 

breed Focal word 
Focal idea 
Total 

0 0 5 50 
19 100 5 50 
19 100 10 100 

stock Focal word 
Focal idea 
Total 

0 0 4 30.77 
24 100 9 69.23 
24 100 13 100 

worldview Focal word 
Focal idea 
Total 

0 0 8 34.78 
17 100 15 65.22 
17 100 23 100 

crop Focal word 
Focal idea 
Total 

4 23.53 13 52 
13 76.47 12 48 
17 100 25 100 

 

For example, as can be seen from Table 102, 17 L1-instructed and 25 L2-instructed participants 

tried to express the idea that kumara is a ‘crop’, i.e. a plant that is systematically grown for food. 

However, while the L1-instructed participants in the majority of cases used a paraphrase to do 

so, the L2-instructed participants used paraphrase only in less than half of the cases (see also 

Table 101).  

 

Table 103 shows the frequency of the appearance of the focal words in participants’ responses 

for both groups for all three testing sessions (post-test, extended definition and delayed post-

test). As participants in the two groups differed in the number of acceptable definitional attempts 

(i.e. the attempts that contained a minimal amount of correct semantic information), the 

proportion of the answers that contained the focal item is expressed as a percentage.  

 



 

199 

Table 103 Frequency and percentage of focal words in DAs for each instructional group in PT, 
EDT and DT 

Focal word 

G
ro

up
 

Post-test Extended definition 
task 

Delayed post-test 

Freq. 
FW1 

 DA 
total2 

Perc.
FW3 

Freq. 
FW 

 DA 
total 

Perc.
FW 

Freq. 
FW 

 DA 
total 

Perc. 
FW 

vineyard 
(terroir) 

L1 7 28 25.0 5 31 16.1 4 26 15.4 
L2 12 28 42.9 17 30 56.7 4 20 20.0 

rank 
(moko) 

L1 1 32 3.1 1 29 3.4 0 30 0.0 
L2 5 26 19.2 7 24 29.2 4 24 16.7 

crop 
(kumara) 

L1 4 31 12.9 5 32 15.6 3 30 10.0 
L2 12 32 37.5 13 28 46.4 7 25 28.0 

breed 
(perendale) 

L1 2 24 8.3 0 22 0.0 2 22 9.1 
L2 4 10 40.0 4 11 36.4 1 6 16.7 

stock  
(transhumance) 

L1 1 27 3.7 0 29 0.0 0 23 0.0 
L2 6 21 28.6 4 21 19.0 3 14 21.4 

buttocks 
(moko) 

L1 0 32 0.0 0 29 0.0 0 30 0.0 
L2 2 26 7.7 5 24 20.8 1 24 4.2 

worldview 
 (ecocentrism) 

L1 0 25 0.0 0 27 0.0 0 22 0.0 
L2 5 24 20.8 7 27 25.9 3 14 21.4 

1Freq. FW – frequency of the focal word. 
2DA total – the number of definitional attempts. 
3Perc. FW – the percentage of the definitional attempts that had a particular focal word in them out of all 
of definitional attempts for the given target word.  
 

Table 103 shows that the L2-instructed participants were using the focal words consistently 

across the different sessions (PT, EDT and DT), although in the delayed post-test the number of 

the focal words declined significantly. This most likely reflects the decline in the remembered 

content knowledge, as a result of which some of the focal ideas (meaning components) were 

omitted from the definitions altogether. When tested soon after reading and listening to the texts 

(i.e. in the post-test and the extended definition task), participants from the L2-instructed group 

demonstrated a moderately high frequency of use of the focal items, with percentage figures 

ranging from approximately 20 percent to approximately 50 percent (the 7.7 percent of the use 

of the word ‘buttocks’ in the definition of moko in the post-test is the only use that does not 

follow this tendency).  

 

As can also be seen from Table 103, the L2-instructed group used the focal vocabulary items 

consistently more often than the L1-instructed participants. This is not surprising, as the L1-

instructed participants had to transfer the information encoded in Slovak into English and, 

naturally, chose a variety of words/phrases to communicate it. However, the L1-instructed 

group’s choice provides the evidence that the choice of the L2-instructed participants was not 

random, but could be directly attributed to their exposure to the texts in English. 
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6.4.3.2 Transhumance: lower and higher areas 

In the above sections, we looked at situations in which one group of participants opted for a 

particular focal word, while the other group employed a variety of expressions to convey the 

same information. In this section, participants in both groups used a variety of lexical items to 

express the same information in the definition of transhumance; it seems, however, that their 

lexical choice was guided by a different principle. Transhumance was defined in the original 

English text in the following way: 

 
Transhumance – the seasonal movement (before winter) of stock from exposed, high mountain 
slopes to the more sheltered foothills and river flats. This avoids large stock-losses due to the 
bitter cold of winter. 

 

The difference between the two groups was related to the manner in which participants 

expressed the change in the location (from hills to lowlands) of farm animals. The frequency 

analysis revealed that L1-instructed participants employed the words ‘low(er)’ and ‘high(er)’ more 

often (13 and 8 times respectively) than the L2-instructed group, who used them only six times 

in total. 

 

Table 104 and Table 105 below show how participants in the L2 and L1-instructed groups 

expressed the change of location in their definitions. The bold type signals the vocabulary typical 

for the discipline of geography18. 

 

Table 104 Expression of location in the definitions of transhumance in post-test by L2-instructed 
participants  
P- ID Expression of location 

2 from high highly positioned or well land in highlands to sheltered lowlands  
5 from the hills to the foothills 
10 to warmer lands 
12 from the peaks of hills to the lowlands and lands 
16 from north to south and from upstairs to downstairs 
18 down from slopes to some southern regions 
19 to foothills 
25 from the steep exposed mountains to the river valleys 
26 from the high places to lower; from mountains down to valleys 
27 in the high hills…to the lower areas 
29 to warmer places 
30 on the hills...to lower parts 

                                                 

18 The words were identified on the basis of an English-Slovak/ Slovak-English dictionary of geographical 
terms compiled for the purposes of the national round of competition in Geography and approved by the 
Slovak Ministry for Education (Majerová, 2006).   
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32 from mountainous areas to the places where rivers are 
33 from High Country 
34 from cold hills to some sl to more flat country 
37 from highlands of the mountains lower near the water 
38 to the foothills to the lowlands 

 

Table 105 Expression of location in the definitions of transhumance in post-test by L1-instructed 
participants  
P- ID Expression of location 

2 high parts of the country to lower parts 
3 from high places 
4 from harsh mountain sides down into deep valleys 
5 from the higher mountain or places to plains 
6 from high areas from the highlands …to lowlands 
7 from worse…to better conditions 
8 from the slopes 
9 to some other place 
11 from high territories to lower 
12 from the high countries to the countries 
13 on other places 
14 from high places to valleys 
15 down to the valley…up in on mountains 
17 to warmer areas 
18 from one place to another 
19 from different part of the country 
20 from higher mountains to lower position positioned soils 
21 from the high slopes to more down; high areas 
22 from high high settlements to lower 
23 from one place which is located more northern to places that are in valleys 
24 from one place to another 
26 from the higher area to lower 
27 from the higher position to lower position 
28 from the higher places to lower valleys 
30 to the lower areas 

 

As we can see from Table 104 and Table 105, while more L1-instructed participants (25) than 

L2-instructed participants (17) attempted to express this information, their lexical execution of it 

was different from that of the L2-instructed participants. The L2-participants used a range of 

more specialised lexical items, whereas the L1-instructed participants employed more general 

vocabulary items (e.g. ‘high’, ‘low’, ‘place’, ‘area’, ‘territory’ and ‘region’) to express the location.  

 

Table 106 summarizes the disciplinary vocabulary typical for the field of geography that appeared 

in the definitions by participants in both groups. Table 107 shows the list of more general words 

used by participants in the two groups to express geographical position.  
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Table 106 Comparison of geographic vocabulary used by L1 and L2-instructed students 
Group Subject-related vocabulary  Total DAs Average per 

definition 
L1-instr. valley (5), mountains (3), slope (2), highland, 

lowland, mountain side, plain, soils, territory
16 25 0.64 

L2-instr. hills (5), foothills (3), lowlands (3),  
highlands (2), mountains (3), valleys (2), 
exposed, flat, mountainous, sheltered, 
slopes, steep, peaks 

25 17 1.38 

 

Table 107 Comparison of general vocabulary expressing location used by L1 and L2-instructed 
students 
Group General vocabulary  Total DAs Average per 

definition 
L1-instr. Nouns: place (9), part (2), area (5), 

country/countries (3), territory, settlement, 
conditions (2), position (2) 

25 25 1 

Adjectives: high(er) (13), low(er) (8) 21 25 0.84  

Total 46 25 1.84 

L2-instr. Nouns: place (3), area, part, land(s) (3), 
region, country    10 17 0.58 

Adjectives: high(er) (2), low(er) (4) 6 17 0.35  

Total 16 17 0.94 

 

As can be seen from the two tables (Table 106 and Table 107), the L1-instructed participants 

referred to the change in the location more analytically (e.g. ‘lowland’ could be divided into two 

components, ‘low’ and ‘area’) than their L2-instructed counterparts. The L2-instructed 

participants used on average more specialised words to convey the information, while the L1-

instructed participants used on average more general words for the same purpose.   

While some of the disciplinary words that the L2-instructed participants used appeared in the 

original text passage defining transhumance, it is interesting to note that they also used other 

disciplinary words that appeared in different parts of the text and were not directly related to the 

passage on transhumance (e.g. ‘lowlands’, ‘hills’ and ‘steep’). The use of more specialised 

vocabulary by the L2-instructed group contributed to a greater precision of their definitions of 

transhumance.  

6.4.3.3 Lexical overlap between the English text and the definitions in L2 

As was seen in the previous section, the L2-instructed participants seemed to be using more 

precise terms, which also made their answers more appropriate for the given academic discipline. 
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In this respect, the L2-instructed participants seemed to profit lexically from obtaining both the 

content knowledge and relevant vocabulary in English and giving their definitions in the same 

language.  

 

In order to examine the extent to which L2-instructed participants were able to use the subject-

related words that appeared in the reading materials, the following analysis examines the 

proportion of words the L2-instructed participants used (‘recycled’) from the original texts. In 

other words, this section reports on how many word families from the original text appeared in 

the participants’ definitions. This was calculated as a lexical overlap between the original text and 

words used in participants’ definitions.  

 

The lexical overlap between the original text and participants’ answers was calculated in the 

following way. Participants’ definitions for five target words answered in English were prepared 

for the analysis (data for perendale were not included in the analysis as only a few of the L2-

instructed participants were able to provide the definition) by first removing a) all repeated 

words, b) all occurrences of the target words and c) all function words.  

Next, the definitions for a particular target word were copied into one file (so that two word files 

were created for each target word, one for the L1-instructed and the other for the L2-instructed 

group). Lexical overlap between the lexical items in the original text and in the small corpus of 

participants’ answers was then calculated in the following way for each of the target words: The 

total number of recycled word families was divided by the number of DAs whereby an average 

number of word families recycled per definition was obtained (Table 108). Word families (WFs) 

were used as the unit of comparison to capture the productive use of the words used in the 

original texts.  
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Table 108 Between-group comparison of lexical overlap observed between the original text and 
DAs of L1 and L2-instructed students  

Target word 

G
roup 

DAs Token 
total 

Individual 
WFs¹ 

recycled 

WFs 
recycled 

total 

Mean number of 
recycled  WF 
per definition 

 
ecocentrism  
 

L1 25 270 11 119 4.76 
L2 24 294 13 164 6.83 

kumara  L1 31 198 25 139 4.48 
L2 32 289 27 214 6.69 

moko  L1 32 246 19 163 5.09 
L2 26 215 19 147 6.65 

terroir  
 

L1 28 386 25 191 6.82 
L2 28 395 25 227 8.11 

transuhmance L1 27 301 12 84 3.11 
L2 21 271 20 94 4.48 

¹WFs: word families 

 

The table shows that, when speaking in English, L2-instructed participants used on average more 

vocabulary items that appeared in the original text than the L1-instructed participants. On the 

basis of the previous findings (see for example section 6.4.3.2), it could be argued that 

participants in the L2-instructed group were able to recycle the focal vocabulary items 

successfully and this resulted in the fact that their definitions contained more appropriate and 

precise vocabulary for the given topic. Moreover, it is apparent that participants continued using 

these focal vocabulary items even one week after the original exposure to the text (Table 103).   

 

Also, it is important to note that participants used the focal words from the original text 

productively, in other words, they were able to integrate them into the grammatical structure of 

their answers. For example, the noun ‘rank’ from the original text was used both as a noun and 

as a verb in the definitional attempts of the L2-instructed participants (see Table 101). 

 

6.4.4 Summary 

This section of the thesis examined different aspects of the communicative adequacy of 

participants’ definitions. Whereas in the sections that focused on the quality of the semantic 

content of the definitions (chapters 4 and 5) we noted that the L1-instructed participants tended 

to produce definitions of higher quality than the L2-instructed participants, the picture with 

respect to participants’ ability to express their content knowledge presented in this chpater 

proved to be more varied. 
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7 Discussion 2: Communicative adequacy of  students’ 
definitions 

The objective of the second research question was to compare the definitions provided by the 

L1 and L2-instructed participants in terms of their academic and subject-specific 

appropriateness. The aim of this question was to gain an insight into the bilingual learners’ use of 

the second language for academic purposes. In this section, after the summary of results, the 

four aspects of the communicative adequacy of the elicited definitions are discussed: definitional 

form, linguistic accuracy, fluency and lexical appropriateness.  

 

7.1 Summary of the results 

With regard to the definitional form, no difference was found between the L1 and L2-instructed 

participants. The same results were obtained when 1) scores for individual words and 2) 

aggregate scores were compared for either of the languages of response. In terms of the 

individual words, concrete words yielded definitions that were of higher quality in terms of their 

form than those related to the more abstract words. When the overall quality of definitions 

(calculated as a combined score of semantic and syntactic quality) was compared, the L1-

instructed participants outperformed the L2-instructed participants when answering in L1. When 

giving their answers in L2, the definitions by the two groups were of comparable quality.  

 

No difference between the two groups of participants was observed with respect to linguistic 

accuracy, either in Slovak or English responses. For both groups, the L2 production was less 

accurate compared to their production in L1. It is interesting to note that when speaking in L1, 

students’ accuracy was not error-free, with approximately three percent of the clauses containing 

an error. In comparison, the accuracy in English was about 80 percent (i.e. about 20 percent of 

clauses contained an error).  

 

Different aspects of the fluency of participants’ responses were compared. First, the speech rate 

was compared across the two groups, for both their L1 and L2 answers, in pruned and unpruned 

conditions. On average, in the unpruned speech, the L2-instructed group had a faster speech rate 

than the L1-instructed group when speaking in L2. On the other hand, when looking at pruned 

speech, the L1-instructed participants spoke more quickly in L1 than their L2-instructed peers. 

This difference between the pruned and unpruned conditions was partly explained by the fact 

that when speaking in L1, the L2-instructed participants seem to be spending more time 
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searching for the appropriate expressions. This was not the case, however, in their L2 speech. 

Second, the relationship between the L1 and L2 speech rate revealed that the L1-instructed 

participants were almost twice as fast when speaking in Slovak compared to English. As for the 

L2-instructed participants, they were only one and a half times quicker in Slovak than in English. 

Finally, a  significant difference between the participants’ speech rate in Slovak and in English 

was observed in both groups.   

With regard to the lexical appropriateness of participants’ responses, an interesting pattern emerged. 

In the definitions produced in participants’ L1 (Slovak), the L2-instructed participants selected 

some inaccurate words and also, on one occasion, had difficulty generating the definition due to 

problems with finding an appropriate word. On the other hand, when speaking in L2 (English), 

L2-instructed participants were able to, on several occasions, use terms that were more precise 

than those of the L1-instructed participants. In general, these were terms from the original 

English texts which the L2-instructed participants used in their answers. Overall, the problems 

with lexical choice were in all cases observed in definitions given in participants’ non-

instructional language.  

 

Finally, the effect of participants’ L2 proficiency was investigated in relation to the definitional 

form, linguistic accuracy and oral fluency. The analysis revealed a mixed pattern and on the 

whole proficiency in L2 was not associated consistently with any of the three variables. The 

results however revealed a relationship between the definitional format and L2 proficiency for 

one group, the L1-instructed participants. Overall definitional quality (including semantic and 

syntactic components) was consistently moderately related to the L2 proficiency of the L2-

instructed participants in both their L1 and L2 responses.  A corresponding, though weaker, 

relationship was found between L2 proficiency and the English definitions of the L1-instructed 

participants.  With respect to the linguistic accuracy of the responses, proficiency in L2 was not 

associated with the proportion of errors in any of the responses for either of the groups. Finally, 

a relationship between speech rate (in L1 as well as L2) and L2 proficiency was observed for the 

L1-instructed group only.   

 

7.2 Definitional form 

A link between adherence to more formalised discourse frames (genres), cognitive maturation 

and educational progress has been established by previous research (e.g. Iris, et al., 1988; C. E. 

Snow, et al., 1991). In particular, the ability to produce formal definitions has been long regarded 
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as one aspect of becoming literate.  Because definition-making lies at the intersection of 

academic, cognitive and linguistic skills, definitions as a mini-genre are a rich source of 

information about how an L2 is used by bilingual learners in an academic context. Specifically, 

this study used definitions elicited from students to inquire into their adherence to the norms of 

academic discourse. In addition, the ability of students to use the appropriate response frame 

(which includes the class word and restrictive features) can reflect the degree of the target word’s 

integration into the hierarchical network of the learner’s mental lexicon.  

 

As we have seen in section 6.1.2, no difference was observed between the responses of the L1 

and L2-instructed participants with respect to the syntactic features of the definitions in either 

Slovak or English. As a result, the findings from both groups will be discussed together in the 

rest of this section.  

 

The majority of the definitions given by students were formal, with only a small percentage of 

semi-formal or informal definitions.  This pattern was similar in both L1 and L2 answers, with 

answers in participants’ first language yielding approximately ten percent more formal definitions 

than those in their non-native language. The overall prevalence of formal definitions is of special 

interest, as the strict adherence to the Aristotelian form that is commonly observed in writing 

should not be necessarily expected from definitions provided orally (Parry, 1993).  Also, the 

preference of a more formalised definitional response depends on the educational culture and its 

approach to literacy. Thus, for example, following her analysis of classroom discourse in 

Austrian schools, Dalton-Puffer (2007b) noted that a formal definition was not as commonly 

occurring an academic language function as might be expected (see also Iris, et al., 1988). 

However, from the students’ responses in this study it seems that the Slovak educational culture 

favours formal definitions even if they are provided orally.  

 

With regard to the somewhat lower proportion of formal definitions given in L2, several 

explanations are possible. Previous research found that students provided more informal 

definitions in the language in which they were less proficient (Davidson, et al., 1986). This 

observation has been made also with regard to other features of register-specific discourse such 

as cohesion markers (Llinares & Whittaker, 2010). Language proficiency in the target language 

can indeed hinder the transfer of literacy skills from one language to another by restricting the 

linguistic means necessary for satisfying the requirements of, for example, a particular genre. 

While this problem is usually associated with students’ L2, it can also manifest itself in their first 
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language if they have not had a sufficient exposure to the particular genre in their education  

(Lim-Falk, 2008; Schmitt, 2010).  

 

The data suggest, however, that the language of the response may in itself not be the most 

important reason and that the response format preferred by the learners was also affected by the 

properties of individual target words. First of all, the semantic properties of the target words 

played a role here.  As the data showed, the more complex abstract words proved to be more 

difficult to define in formal terms. This finding is in line with previous studies which found a 

difference between participants’ ability to define concrete and abstract nouns (Nippold, et al., 

1999; Schmitt, 2010). Abstract words are typically more difficult to categorise (i.e. to find an 

appropriate superordinate term for) (Temmerman, 1999).  For example, the two words that 

seemed to pose some difficulty to participants (diastrophism and transhumance) both described a 

process. It seems that this dynamic element (e.g. ‘deformation’ and ‘movement’) was difficult for 

participants to communicate using the appropriate part of speech (i.e. a noun).  

 

Another factor that may play a role in the syntactic quality of the definitions is the relative 

frequency of the superordinate term. Thus, while ampelography and whanau were both abstract 

words, their superordinates, ‘science’ and ‘family’, are considerably more frequent than 

‘deformation’ or ‘worldview’ which are the class terms for diastrophism and ecocentrism. It therefore 

appears that language proficiency itself does not limit participants’ ability to provide an 

appropriate definitional form. Instead, it seems that it is language proficiency in combination 

with the demands of the task that together determine the quality of the outcome.  

 

Another plausible explanation for the giving of non-formal definitions (i.e. semi-formal and 

informal) may be related to the communication strategy used by the students. Watson and Olson 

(1987) pointed out that asking someone for a definition (‘What is an X’?) can have two different 

pragmatic functions. First, it can serve as a ‘genuine’ question seeking to fill a knowledge gap of 

the person asking the question. Second, it can have a knowledge-demonstrating function and 

seek to assess whether a student possesses certain content or lexical knowledge. The second 

function is common in educational settings (Iris, et al., 1988; Watson, 1995). Thus, it could be 

argued that some of the participants who failed to provide an Aristotelian definition could have 

responded to the knowledge-demonstrating function of the definition and provided answers that 

were inappropriate due to the type or amount of information included. Example (41) shows a 

response that included all the information the student possessed about rcd, while example (42) 
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shows an answer that did not include enough of the information expected in a formal definition 

of moa.  

 

(41)  rcd  was this virus introduced by the New Zealand government in order to reduce this 
population of hares which were a big problem for those farmers because they on the 
one hand cause together with those deer there basically with the other animals the 
erosion of soil unnecessarily basically they were overpopulated so these farmers were 
putting a lot of money it was written there that around 100 000 dollars a year in order 
to basically get rid of these hares the virus was basically approved or like being dealt 
with by the government  it killed around 90 percent of the population I still remember 
that the incubation period because like till it killed the hare it was around 30 to 40 
hours by causing them internal bleeding into the organs and it killed basically around 90 
percent of the adult population so basically it helped to sort the problem in a certain 
way [EN-EDT-30]. 

 
(42)  a bird [EN-PT-22]. 

 

Both of these could be seen as reacting to the knowledge-demonstrating aspect of the 

definitions. While the strategy showed in example (41) was to include, non-selectively, all the 

information related to rcd, the strategy in (42) was to give a brief token of the availability of the 

relevant knowledge. The latter strategy has been identified as a common response to the request 

for a definition in some classroom situations (Dalton-Puffer, 2007a).  Llinares and Morton (2010, 

p. 48) note, that “detailed explanations may be pragmatically unnecessary in the classroom, as 

students assume, usually correctly, that the teacher already knows the explanation. Thus, students 

may see it as enough to simply quote an appropriate term to trigger the appropriate concept in 

the teacher’s mind.” 

 

The above examples illustrate the consequences of a failure to conform to the pragmatic 

requirements of a particular mini-genre (in this case, the response format of a definition). The 

breach of the pragmatic expectations may make it more difficult for the listener to process the 

message.   

 

7.3 Linguistic accuracy  

Accuracy in a given language is an essential pre-requisite of formal discourse as it demonstrates 

adherence to the basic rules and norms of the linguistic code used. From a communicative 

perspective, observing the conventional rules of a language makes it easier for the listener to 

process the information. Not following the grammatical and lexical rules of the language can 
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affect the informational value of the message (which can get distorted) as well as the smooth 

flow of the communication (the listener can get distracted by the errors and has to exert more 

effort to comprehend the message).   

 

Analyses related to accuracy did not bring surprising results. As expected, the accuracy of 

participants in L2 was lower than when they were speaking in their L1. While the accuracy in 

their first language was very high (around 97 percent), their accuracy in L2 was on average 15 to 

20 percent lower. No differences were found between the production of the L1 and L2-

instructed participants when speaking either in L1 or L2. The data also revealed that there was 

no relationship between participants’ accuracy in L1 and L2 for either of the two groups.  

 

It is interesting to note that the L1 production of participants in both of the groups was not 

error-free, and approximately three percent of the clauses they produced contained an error. 

Whereas errors in L2 are to be expected, the errors in L1, although also relatively well 

documented (E. K. Brown, 1980), are often not taken into consideration in research on L2 use. 

The performance in L1 is usually not even measured (cf. Foster & Tavakoli, 2009), despite the 

fact that it could be crucial for interpreting the production in L2. While studies often include the 

description of errors found in the L2 production, the nature of errors in L1 is not well 

documented. Therefore, a brief description of error types found in participants’ L1 is offered 

here.  

 

Lexical errors were related to collocational use. In the case of the L2-instructed participants, 

interference from L2 was often detectable (43). Morphological errors were related to agreements 

required by the inflectional features of Slovak (e.g. noun-noun agreement, adjective-noun 

agreement, noun-verb agreement) [(44)-(45)]. Some L2-instructed participants also made 

morphological errors in the use of the word ‘Maori’, producing it with an incorrect suffix in the 

declensions or derivatives  [(46)-(47)]. Finally, occasional syntactic errors were made as a result of 

incorrect subordinate conjunctions (48). (The asterisk in the examples below indicates an 

incorrect form).  

 

(43) Moa: ...it was the *target of hunting... [Original: ...bol terčom lovenia] [EN-PT-32]. 
(44) Ampelography: ...the way of distinguishing one type of vine (masc.) from the other if 

*it (neutr.) were attacked by the virus [Original: ...spôsob odlišovania jednotlivého 
viniča ak by bolo napadnuté nejakým vírusom... [SK-PT-28]. 

(45) Pa: ...fortified town, in *which (Pl.) they lived... [Original: ...opevnené mesto v ktorých 
bývali] [EN-PT-28]. 
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(46) Pa: ... *Maorites [Original: ...Maoriti] [EN-PT-27]. 
(47) Pa: ... *Maorian society [Original: ...maorinská spoločnosť] [SK-PT-18]. 
(48) Whanau: ...a system of Maori family *where it did not only consist of... [Original: 

...systém maorských rodín kde sa neskladá iba z otcov a matiek...] [SK-PT-25]. 
 

Similar types of errors (apart from the errors of agreement based on inflectional morphology) 

were identified in the L2 answers. In the next section, sources of errors both in L1 and L2 are 

discussed.  

 

7.3.1 Sources of errors 

As is apparent from the results (section 6.2.2), the linguistic accuracy of students’ answers is 

related to the specific language of response, with L2 responses containing more grammatical and 

lexical errors than the answers in L1.  Overall, the lower accuracy in L2 production can be clearly 

related to the mastery of L2 by the students. This finding is consistent with the observation of 

the different aspects of L2 proficiency of students from North American bilingual programmes, 

who have demonstrated a lower level of mastery in productive (e.g. speaking) than in receptive 

skills (Genesee, 2004) and in particular, showed difficulties with grammatical accuracy (although 

this was by no means fossilised) rather than with communicative ability in the language (Baker, 

2011, p. 268; Coyle, 2007; Harley, 1992; Kowal & Swain, 1997). Although it remains open to 

what extent these findings can be relevant for the European context (where apart from having 

content classes taught through the medium of L2, students also continue to have regular EFL 

classes), some of the researchers in Europe have made a similar observation  (e.g. Lasagabaster, 

2008).  

 

However, overall proficiency in L2 might not be the only explanation for the degree of linguistic 

accuracy of students’ responses. After all, no direct relationship between L2 proficiency and 

accuracy of the L2 responses was found in the data. It is possible that some of the errors can be 

attributed to the cognitive demands of the task.  Previous research has produced evidence that 

increasing cognitive requirements placed on students negatively affect their production in terms 

of accuracy or complexity (Robinson, 2007). This has been traditionally attributed to limited 

processing capacity (Skehan, 1998), which affects the attentional resources given to different 

aspects of the task performed by students. Giving definitions of newly learned words could be 

thus regarded as a cognitively demanding task in that it requires adherence to the properties of 

the mini-genre and academic language, retrieval of content knowledge and, in half of the cases, 
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also the transfer of information encoded in one language into another. The errors found in the 

L1 answers of the L1-instructed participants further reinforce this explanation.  

 

The problems with linguistic accuracy in the L2 production of bilingual learners have 

consequences for teaching and assessment of content knowledge through L2. If a substantial 

amount of students’ attention is still directed to monitoring the accuracy of their speech (as the 

self-corrections suggest is the case for some learners in this study), this can negatively affect their 

degree of control over the content knowledge. This may make learning in the contexts where L2 

is the working language significantly different to that in L1-only classrooms, thus putting the L2-

medium taught learners at a disadvantage educationally.   

 

7.4 Fluency  

Fluency was investigated in order to gain an insight into how effectively bilingual learners can 

express their content knowledge orally. Effective oral communication of information depends 

on the availability of and access to the relevant linguistic and content knowledge. Thus faster 

speech and a smaller number of reformulations, restarts and fillers (which do not contribute to 

the informational value of the message) were regarded as indicators of good subject-related 

discourse competence. Responses with these characteristics were also considered more 

communicatively effective.  

 

Overall, participants from both groups spoke faster in their L1 than in their L2. Although this 

finding is consistent with the expectations based on participants’ mastery of L1 and L2, it could 

also be partly due to the typological difference between Slovak and English, which could have an 

impact on the average speech rate in each of these languages (Dechert & Raupach, 1980b). 

Relative speech rate in Slovak and in English, which helped to account for individual variation 

among speakers (Segalowitz, 2010) revealed that the L1-instructed participants spoke more 

slowly in English than the L2-instructed participants.  

 

When the oral production of the two groups was compared, there was a tendency for each group 

of participants to speak faster in their language of instruction than the other group of 

participants did. Thus, when speaking in Slovak, the L1-instructed participants spoke faster than 

their L2-instructed peers, while the latter spoke more quickly when giving definitions in L2. This 

pattern was observed both in unpruned and pruned speech overall and on the level of individual 
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target words (although statistical significance was reached only for some of these results; see 

section 6.3.2). This shows that students may benefit from being allowed to retrieve the content 

knowledge in the same language as it was encoded in, even if the language in question is their L2.  

 

However, reading the academic texts in English to some extent inhibited the oral production of 

the L2-instructed participants in their native language, as documented by the evidence of the 

constraints experienced by the L2-instructed students when conveying their subject knowledge in 

their first language. The data revealed that L2-instructed participants’ answers in L1 contained 

only 88 percent of informative content compared to the 93 percent of the L1-instructed 

participants. This difference was due to a higher proportion of words that did not directly 

contribute to the informational value of the definition such as fillers and repetitions, which 

appeared to signal problems with lexical retrieval (such as in the case of whanau). This resulted in 

greater redundancy and wordiness in the L1 definitions of L2-instructed participants, untypical 

for academic speech (Snow and Uccelli, 2010) (The educational consequences of this finding are 

discussed in section 7.7). Moreover, this finding stands in marked contrast to the widespread 

assumption that all native speakers are fluent in their own language (e.g. Hilton, 2008, p. 54).  

 

7.5 Lexical appropriateness  

 

In the course of their education, students are required to put their knowledge into words, 

whether for the purpose of working with it or being assessed. In this section, we look more 

closely at the patterns underlying the choice of words in participants’ responses, which can give 

us a better insight into the subject-specific proficiency of bilingual learners. In addition, we will 

be able to observe the effect of content-area reading in English on the subject-specific discourse 

competence of the students in this language. The design of the study restricted the content of 

students’ responses significantly, thus allowing a close examination and comparison of the lexical 

means employed by the two groups of learners.  

 

7.5.1 The types of differences 

 

In the results sections 6.4.2 and 6.4.3, the differences found in the lexical choice of L1 and L2-

instructed participants were described with regard to individual words and according to the 
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language of response.  This section aims to highlight the lexical patterns underlying these 

different choices. In the cases where groups displayed a consistently different lexical preference, 

a certain deficiency could usually be observed in the choices of one of the groups when 

compared with the other group. These deficiencies could be classified according to the 

compensatory communicative strategies into the following categories: 

 

a. Avoidance is a compensatory strategy characterised by “avoiding certain language structures or 

topics considered problematic languagewise” or by “leaving out some intended elements for a 

lack of linguistic resources” (Dörnyei & Scott, 1997, p. 188). This occurred when participants 

from one of the groups omitted to provide a particular meaning component of the target word. 

This was for example the case with the component ‘herbivorous’. Whereas the L1-instructed 

participants used the component 13 times, it was included only once in the responses of the L2-

instructed participants. This and similar cases could be attributed to the problems with retrieval 

of either lexical or content knowledge (the latter case is discussed in section 5.3). As it is 

impossible to determine with a reasonable degree of certainty the reason for non-inclusion of 

information in a particular response, all such cases were treated as semantic errors. They are 

addressed in sections 5.3 and 5.4 and will not be further discussed in this part of the thesis.   

 

b. Approximation describes lexical behaviour in which “a single alternative lexical item, such as 

superordinate or a related term, which shares semantic features with the target word or 

structure” is used (Dörnyei & Scott, 1997, p. 188). In L1 responses, this was for example the case 

of ‘rabbits’ in the definition of rcd, where the L1-instructed participants used the word ‘králik’ 

(‘rabbit’) in their answers, while the L2-instructed participants showed a preference for  ‘zajac’ 

(‘hare’) in theirs. Another example of this strategy, found in L2 responses, was in the definition 

of ecocentrism, where the word used by L1-instructed participants to express the class term was 

often related to religion (e.g. ‘faith’, ‘religion’, and ‘religious belief’), whereas the L2-instructed 

participants opted for more appropriate superordinates such as  ‘worldview’ or ‘belief’.   

 

c. Paraphrase (also referred to as an ‘analytic strategy’ by Poulisse, 1997) is a strategy in which a 

single lexical item is replaced by a descriptive phrase (Blum-Kulka & Levenston, 1983). This 

behaviour was found mostly in L2 answers, when the L2-instructed participants used a one-word 

expression while the L1-instructed participants used a multiword paraphrase to express the same 

propositional content. This was for example the case with ‘vineyard’ in the definition of terroir, 

which occurred 17 times in the L2-instructed participants’ answers, but only 6 times in the L1-
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instructed students’ answers. In the remaining cases, ‘vineyard’ was referred to by means of 

phrases such as ‘a place where wine is grown’ or ‘an area where they plant grapes’.  Another such 

example was found in the definition of transhumance, where the L2-instructed participants used a 

variety of more specific terms to refer to higher and lower location, whereas the L1-instructed 

group relied more on the componential approach when expressing the same meaning. 

 

It is interesting that the compensatory strategies were found when participants answered in both 

their L2 and L1. This seems to be consistent with the findings of Bongaerts and Poulisse (1989), 

who pointed out that the difference between compensatory strategies in L1 and L2 was a matter  

of quantity rather than quality However, it should be also noted that this study highlighted only 

relative differences between participants which occurred in most cases due to transfer of 

propositional content from one language to another.  

 

With regard to answers in L1, the sources of differences were most often related to the choice of 

a different lexical item by participants in the two groups, which was either systematic (i.e. both of 

the groups were consistent in their preference for a particular lexical item) or it showed a 

variation (i.e. one of the groups was consistent in their choice, while the other group used a 

variety of expressions). When considering the answers in L1, it was assumed that the L1-

instructed participants had high mastery of both the content and the language. L2-instructed 

participants, on the other hand, were expected to have the full mastery of the language, but 

possible difficulties with conceptual knowledge. 

 

With regard to the answers elicited through participants’ L2, the differences showed a more 

varied pattern. First, some of the differences in the two groups’ performance were related to a 

different lexical choice, a pattern similar to that found in L1 answers. Second, the difference was 

related to the use of paraphrase by the L1-instructed students to express an idea which the other 

group expressed by a single lexical item.  It is also important to note that, when looking at the 

results from the two groups, it was the L1-instructed group that had to transfer their content 

knowledge into a non-instructional language. However, at the same time we assume that the 

students in this group had a relatively full understanding of the text as they read it in their L1. 

The L2-instructed group, while having to give their responses in their not fully mastered 

language as well, had at the same time the advantage of responding in their instructional 

language.   
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7.5.2  Sources of the difference 

As stated in section 2.4.3.2.2, a good definition combines conceptual and linguistic knowledge as 

it depends on the knowledge of the meaning of the defined word on the one hand and the 

availability of appropriate words to define it on the other. According to Levelt’s model of speech 

(1989), both linguistic means and the content of the message have to be available in order for the 

message to be generated. When a problem occurs in the message planning or execution stage, 

speakers can resort to a different strategy to communicate the propositional content (Faerch and 

Kasper, 1983).  

 

7.5.2.1 Sources of differences in L1 

As was already mentioned in section 6.4.3, frequency analysis did not identify many instances in 

which the L1 production of the two groups of participants differed in the use of lexical items. 

More often the difference in lexical use was a result of the L2-instructed participants omitting to 

include an information component in their answers, which was discussed with respect to its 

effect on the completeness of definitions in section 5.4. This section focuses on the remaining 

differences found in participants’ L1 responses.  

 

Difference 1: Two instances were identified in which each group of participants consistently used a 

different lexical item to express the same semantic content. This was the case with the definition 

of pa, where for the class term ‘village’ the L2-instructed group showed a preference for the term 

‘dedina’ (‘village in general’ or ‘modern-day village’), whereas the L1-instructed group opted for 

‘osada’ (‘historic village’),  and ‘osídlenie’ (‘settlement’) with comparable frequency, both words 

depicting a more historic type of village. A similar case was found with the L2-instructed group’s 

choice of the Slovak word for ‘hare’ (‘zajac’) to translate ‘rabbit’ (‘králik’) in the definition of rcd. 

It seems that a similar process took place in these two cases with the L2-instructed participants 

opting for a more frequent sense of the word.  Whereas both terms consistently preferred by the 

L2-instructed participants could be considered as possible translations of the words ‘village’ and 

‘rabbit’, these might be acceptable only in informal communication but not in academic and 

subject-specific contexts. 

 

Due to the type of data collected in this study, it remains unclear whether the problems of the 

L2-instructed participants were conceptual or lexical in nature, i.e. whether students formed an 

incorrect semantic representation of the words in question or whether they merely did not 
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sufficiently discriminate between two Slovak words (e.g. between ‘rabbit’ and ‘hare’, and ‘village’ 

and ‘historic village’).  Nevertheless, regardless of the underlying cognitive reason, the responses 

of the L2-instructed participants revealed gaps in their subject-specific competence which could 

be considered inappropriate for more advanced levels of schooling. This finding is in line with 

the results of research on the learning outcomes of bilingually-educated students, which provided 

evidence that these students on some occasions failed to develop the subject-specific register in 

their first language (Airey & Linder, 2010; Coetzee-Lachmann, 2007; Lim-Falk, 2008).  Given the 

limited scope of the present study, it is impossible to conclude whether this may be a temporary 

stage in the learner’s knowledge amendable by further study and engagement with the 

disciplinary field, as was suggested by Airey (2010).  

 

Difference 2:  Another type of difference found between the two groups when answering in L1 

was related to the use of ‘blood’ and ‘blood clots’ in the participants’ definitions of rcd (see 

section 6.4.2.4). Here, the L2-instructed students opted more often for the former and the L1-

instructed participants for the latter expression.  When considering the informativeness of the 

responses of the L2-instructed students in relation to how much information they could have 

included on the basis of the original geography text, their answers appear less precise. This could 

be easily attributed to the  medium of communication, as speech is often characterised by more 

vagueness than written communication (Channell, 1994; Luoma, 2004). However, this 

explanation appears unlikely when the responses of the L2-instructed participants are compared 

with those of their L1-instructed peers. Instead, it seems that the less precise wording in the 

answers of the L2-instructed participants could be related to a less detailed representation of the 

word held by these participants. 

 

It is interesting that the difference which at first appeared related more to lexical preference 

seems to be caused by a gap in conceptual knowledge as became apparent from the comparison 

of the responses by the two groups of participants. In the situations where no similar 

comparison is available to teachers in bilingual classrooms, the potential problems with 

insufficiently developed subject knowledge could pass unnoticed.  

 

Difference 3: Finally, the last difference found between the two groups when speaking in L1 was 

related to the target word whanau and the difficulties with expressing part of its definition (the 

class word) experienced by the L2-instructed participants. Compared to their L1-instructed 

peers, the L2-instructed students took a longer time to produce the superordinate, despite it 
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being a highly frequent word (i.e. ‘family’). As is apparent from the data, in the process of 

selecting the appropriate word the L2-instructed participants activated, considered and accepted 

or dismissed several words. Also, their speech contained more non-informative words such as 

fillers.  These features of their definition-making indicate the higher processing demands that the 

L2-instructed participants experienced during their L1 oral production.  

 

The lexical differences between the L1 and L2-instructed populations described above point to 

two problems that the English-taught students might face when transferring their content 

knowledge encoded through the medium of L2 into their L1. First, there are conceptual 

problems related to the accuracy and completeness of the semantic representation of the subject-

specific words. Second, there are problems related to the choice of appropriate words to express 

the content knowledge they may possess. In respect to this, the quality of the subject-specific 

discourse produced by the bilingual learners was negatively affected in two ways: in the process 

of expressing a particular piece of information as well as in the final lexical choice.  

 

7.5.2.2 Sources of differences in L2 

The frequency analysis that focused on lexical items identified several differences between the L1 

and L2-instructed participants when giving their answers in L2.  

 

Difference 1: First of all, it seemed that on more than one occasion participants in both groups 

attempted to express the same propositional content (i.e. a piece of information). However, 

whereas the L2-instructed participants were consistent in their preference for a particular lexical 

item, the L1-instructed participants tended to express the same idea by different means, either 

through a (partial) synonym, co-hyponym or another semantically related word. The 

compensatory strategy used by the L1-instructed students seemed to be influenced by the 

availability and relative frequency of the words: students would use (partly) synonymous 

expressions of mid-range frequency if available; if this was not the case, they would paraphrase 

the meaning. These alternative, often analytical approaches to conveying the information 

typically resulted in various semantic modifications of the meaning (e.g. semantic narrowing or 

extension).  

 

Difference 2: A second type of difference found in the lexical selection of students was related to 

the use of paraphrase by the L1-instructed group when the L2-instructed participants used a 
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more specific single item.  This was observed in the example of the language used to describe the 

location in the definition of transhumance. It seems that the L1-instructed participants opted for a 

more componential approach when referring to the places (such as ‘lower place’, ‘higher area’) 

while the L2-instructed participants employed a greater variety of words which expressed the 

locative reference in a more specific manner (e.g. ‘highland’, ‘lowland’).  

 

The better and more effective choice of words by the L2-instructed participants in the L2 

responses can be clearly attributed to the fact that they read the two disciplinary texts in English, 

as indicated by the lexical overlap between the words in the texts and their responses. In 

comparison, the speech of the L1-instructed participants illustrates the production of highly 

proficient L2 speakers without the benefit of the pre-activation of relevant, subject-related 

vocabulary. It could be argued that the difference is due to the activation of vocabulary already 

to some degree known to the bilingual learners, rather than due to the acquisition of new lexical 

items. It is considered unlikely that the L2-instructed participants learned the vocabulary from 

the text, as they seemed to use the words appropriately and in some instances also productively 

(i.e. derived forms of the words were used). The data from the delayed post-test showed that the 

L2-instructed participants continued using these subject-related words even after a week, 

suggesting that the reading of the texts served to establish these words in students’ technical and 

academic vocabulary.   

 

7.5.3 Impact of lexical choice  

The analysis of lexical choice allowed us to study subject-specific aspects of language use by 

bilingual learners. In particular, in this section we will discuss how the particular lexical choices 

made by the students affected the appropriateness of their answers in terms of the subject-

specific and more general academic registers.   

 

Concerns have been raised about whether, apart from general proficiency in an additional 

language, CLIL-type learning contributes also to the appropriate development of academic 

proficiency and subject-specific register expected at more advanced levels of learning (Vollmer, 

2006). This aspect of their learning may become especially important if students are required to 

demonstrate and use their content knowledge beyond the school context, where, moreover, they 

might be compared to the students from mainstream, monolingually conducted classes.  
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Differences in lexical choice seemed to have impacted first of all the precision of students’ 

definitions. Precision is an important feature of academic language (C. E. Snow & Uccelli, 2009) 

It can be conceptualised in terms of both accuracy (exactness) and informativeness (the amount 

of detail) of the production. When these two characteristics are combined with the definitional 

requirement of conciseness (Watson, 1995), this has implications for the nature of lexical choice. 

Moreover, academic discourse in general does not favour redundancy and wordiness. As Snow 

and Uccelli (2009, p.118) put it, “[a]cademic writing or speech is expected to be short and to the 

point, conveying information without unjustified repetitions”.  

 

In general, students’ responses in their instructional language tended to show a higher degree of 

precision than those given through their non-instructional language. When replying in L1, for 

example, the L2-instructed students consistently employed two words ‘dedina’ (‘present-day 

village’) and ‘zajac’ (‘hare’)  which were in one of their senses co-hyponyms and in the other 

sense superordinate to those of ‘historic village’ and ‘rabbit’. When used in an academic context 

which requires accuracy of details, the use of these words rendered the responses of the L2-

instructed students less precise and to some extent inaccurate. Alternatively, the responses of the 

L2-instructed students could be perceived as correct but informal, which again makes them 

inappropriate for academic discourse.  Similarly, the reference to ‘blood’ rather than ‘blood clots’ 

in the definitions of the L2-instructed students might be considered as too vague for academic 

and disciplinary description, failing to demonstrate the expected level of detail.  

 

When responses were given in L2, it was the L1-instructed students who experienced difficulties 

with the precision of their answers. This could be demonstrated with the example of single 

lexical items which were used as an approximation for the target lexical items by the L1-

instructed participants such as the use of ‘religion’ instead of ‘worldview’ in the definition of 

ecocentrism. The problems with achieving sufficient precision were even more apparent when the 

L1-instructed speakers used paraphrase or a more analytical way of expressing a word meaning, 

such as in the case of ‘vineyard’ in terroir or the expression of location in transhumance. Apart from 

the problems with precision, the analytical approach also resulted in greater wordiness of the 

responses, as it distributed the semantic load contained in one word across several words 

(Varadi, 1983).  

 

The use of synonymy, approximation and paraphrase to express a particular meaning usually 

involves some kind of lexical simplification. This means that often more frequent and more 
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generic words were selected to replace less frequent and more specific ones by participants in 

their non-instructional language. This can have two consequences for the quality of the subject-

specific discourse.  On the one hand, as already mentioned, the use of a more generic item can 

have a detrimental effect on the accuracy of the message. If the meaning is not modified and the 

same propositional content is expressed in more generic terms, this can still result in “a certain 

amount of vagueness”, as Faerch and Kasper (1983, p. 44) put it. On the other hand, as the more 

specialised vocabulary items tend also to be less frequent, strategies of lexical simplification, 

while preserving the meaning of an utterance, might eliminate the more technical as well as more 

precise terms from the discourse, notwithstanding the fact that it is this segment of the lexicon 

that makes academic language recognisably different from other registers (Biber, 2006a).    

 

Second, students speaking in their non-instructional language demonstrated an insufficient 

awareness of register restrictions on the use of some words. This was for example the case of 

L1-instructed participants using ‘ass’ instead of ‘bottom’ in their definitions of moko. A difficulty 

with acquiring pragmatic knowledge about the word has been recognised by vocabulary 

researchers before. As Schmitt put it, “it will probably be relatively late in the acquisition process 

before a person develops intuition about the word’s frequency, register constraints, and 

collocational behaviour” (2000, pp. 117-118). However, as findings show, this error (of using 

‘ass’ in an academic context) did not appear in the definitions of the L2-instructed participants. 

This suggests that content-area reading and lexical familiarisation through definitions, as 

vocabulary teaching and enhancing techniques, have the potential to develop this aspect of 

lexical knowledge. Presenting words in appropriate contexts can facilitate the gain of not only 

semantic but also pragmatic information  about words that are to be used together.  As was seen 

from the responses of the L2-instructed participants, the links between the words that were thus 

communicated from the reading led to a network of words being activated and as a  consequence 

strengthened. This could be an important step in establishing implicit awareness of registerial 

boundaries.  

 

Whereas in earlier implementations of CLIL, communicating the message was seen as the 

primary aim regardless of the means (Gajo, 2007),  more recently researchers have begun to 

critically evaluate the language produced by bilingual learners (e.g. Coetzee-Lachmann, 2007). 

These researchers have pointed to the cognitively and linguistically simplified production of the 

students in bilingual programmes, which is often unsatisfactory in terms of the level of cognitive 

development of the students. It is a common practice for teachers to modify the content and 
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language used in bilingual classrooms to suit the L2 mastery of the students (Dafouz, et al., 2007; 

R. K. Johnson, 1997). Likewise, lower standards are applied to students’ subject-specific 

competence in classroom work or in assessment (R. K. Johnson, 1997 see also section 2.1.4.2). 

These practices may limit students’ exposure to the appropriate level of specialised language and 

the opportunity to practice it.  As we saw in this study, students who are exposed to the 

appropriate academic discourse are more likely to use it when asked to produce the information 

learned. As seen from the responses elicited in L1, this can be applied to L1 as well as to L2 

language use.  As Clarkson (2009, p. 147) put it in the context of mathematical education, 

“[t]eachers need to use academic mathematical language in verbal discourse and promote 

expectations that students will come to use such language. Findings suggest the students do, in 

the end, use formal mathematical language if they see the teachers using it consistently.” 

 

7.6 Proficiency  

The results did not show any consistent patterns of relationship between different aspects of the 

communicative effectiveness of students’ definitions and students’ L2 proficiency.  

 

Table 109 below summarises the relationships identified by correlational analyses between L2 

proficiency and total scores for 1) definitional form, 2) overall definitional quality (combining the 

definitional form and semantic quality), 3) accuracy and 4) fluency. As in section 5.7, no 

distinction is made between the two types of proficiency measures used (i.e. the two vocabulary 

size measures and C-test); significant correlations found with respect to either or both of them 

are reported here. Numbers in brackets indicate the strength of the relationship as measured by 

Pearson’s r or Spearman’s rho (where appropriate).   

 

Table 109 Summary of significant correlations between L2 proficiency and measures of 
definitional quality 
 L1-instructed L2-instructed 
 L1 responses L2 responses L1 responses L2 responses
Definitional form none none none yes (0.4) 
Overall definitional quality none yes (0.4) yes (0.5) yes (0.5) 
Accuracy none none none none 
Fluency yes (0.4) yes (0.6) none none 
 

As can be seen from Table 109, the level of L2 proficiency played a different role in each of the 

observed aspects of the spoken definitions for each of the participant groups.  The patterns for 

the L1-instructed participants are examined first. For this group of participants, the overall 
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(syntactic and semantic) quality of their definitions in L2 and their oral fluency in L2 as well as 

L1 were linked to their L2 proficiency. The relationship between overall definitional quality and 

proficiency is interesting, as no such connection was found either with respect to syntactic 

(section 6.1.2) or semantic (sections 4.8 and 5.7) quality when taken separately. Thus, the 

relationship between proficiency and the overall definitional quality, albeit only moderate, 

suggests that, combining of the two features of a definition accentuated a perhaps weaker 

tendency present in each of them.  

 

Another area which was connected to L2 proficiency was the fluency with which the L1-

instructed participants provided their definitions. The connection between proficiency in L2 and 

L2 speaking ability may be expected. However, because a similar although weaker link was found 

also between L2 proficiency and L1 speaking ability, this result deserves special attention. Similar 

to the results which found a link between L2 proficiency and the ability to recall the minimal 

semantic knowledge about the target words both in L1 and L2 (see Table 48 in section 4.8), this 

could be taken as evidence of an underlying trait that is related to fluency, regardless of the 

language, as well as to some aspect of lexical competence measured by the proficiency tests (cf. 

Hilton, 2008). This is in line with research which produced evidence for a relationship between 

L1 and L2 fluency (e.g. Derwing, Munro, Thomson, & Rossiter, 2009).  

 

As for the patterns found in the responses of L2-instructed participants, an association was 

found between their L2 proficiency and their ability to adhere to the definitional response frame 

as well as the overall definitional quality. Whereas a link between L2 proficiency and 

performance involving the use of L2 is to be expected, it is interesting to see that L2 proficiency 

appears related to the L1 answers of the L2-instructed participants as well. This finding seems to 

be linked to the relationship between semantic quality in L1 and L2 proficiency which was 

discussed in section 5.7. It was suggested there, that students’ comprehension of the L2 texts 

continues to influence their responses given in their fist language.  

 

Linguistic accuracy is a facet of definitional quality where a relationship with L2 mastery could be 

expected but was not found for either of the two groups. The absence of a relationship between 

these two variables could be a result of the lack of variation in students’ data. All of the 

participants were proficient users of English and the number of grammatical and lexical errors 

identified in their speech was relatively low (about one fifth of their clauses contained an error).  
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The two groups of participants seemed to be affected by L2 proficiency differently with regard 

to the definitional form and fluency. In the first case, (i.e. definitional form), there was no link 

between the L1-instructed participants and their L2 ability, while such a connection was found 

for the L2-instructed participants. The existence of this relationship could be explained by the 

fact that L2 proficiency was in previous analyses strongly associated with the ability of the L2-

instructed participants to recall different aspects of target words’ meanings (e.g. this relationship 

was found for the semantic content quality of definitions and for the number of core meaning 

components, see section 5.7). Thus the ability to, for example, provide an appropriate 

superordinate might have been affected by semantic (i.e. the gaps in the knowledge of the target 

word meaning) rather than purely morpho-syntactic aspect of knowledge.  

 

The second case concerned oral fluency, where the L2 proficiency of the L1-instructed 

participants was related to their speaking rate in both languages, while no such link was found 

for the other group of participants. In explanation of the relationship found for the L1-

instructed participants, it was suggested that a possible shared link underlies both proficiency in a 

foreign language and the automaticity of speech in any sufficiently mastered language. It is 

possible that this relationship was not found for the L2-instructed participants as the pre-

activation of the topic vocabulary in their L2 interacted in an unsystematic way with the students’ 

proficiency and speech rate, thus obscuring this relationship in this group.  

 

It should be stressed that in all cases (with the exception of the oral fluency of the L1-instructed 

participants) the link between proficiency and other variables was only moderate. In other words, 

it had the potential to explain only a small proportion of the variance found in participants’ 

results.  Thus L2 proficiency was not found to be a strong predictor of the ability to express 

subject-specific knowledge with regard to its features investigated here.  

 

In several cases a correlation was found between L2 proficiency and the L1→L1 responses. It is 

likely that  some of the relationships found were a result of limited variation in the sample (as 

discussed in 6.2.2 with respect to accuracy) or could be linked to a more general variable, such as 

general cognitive ability, underlying both L2 proficiency and the measured outcome (as noted 

with regard to fluency  in section 6.3.5). This outcome based on the benchmark data of the L1-

instructed group again emphasises the need to critically evaluate the results of statistical analyses 

as already mentioned in section 5.7 with regard to the relationship between proficiency and 

form-meaning connection recall.  
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Overall, the results revealed a different degree of L2 proficiency involvement in the different 

facets of definition-making, which varied according to the type of task, language of instruction 

and language of defining.  

 

7.7 Implications for bilingual education 

In this section, implications for bilingual education are discussed based on bilingual learners’ 

ability to demonstrate their knowledge in their two languages. In particular, attention is paid to 

the implications of these findings for the assessment of L2-taught learners.  

 

When students’ performance in L1 and L2 was compared, responses in L1 yielded better scores 

than answers in L2 in terms of adherence to the genre (definitional form), grammatical and 

lexical accuracy, and oral fluency. However, interestingly, there was not such a clear outcome in 

the case of lexical appropriateness (e.g. disciplinary vocabulary). Although no direct quantifiable 

comparison of the lexical quality of definitions in L1 and L2 is possible due to the nature of the 

data, the L2-instructed participants demonstrated a certain mastery of subject-appropriate 

vocabulary in their L2 responses, while several lexical problems were found in their L1 answers. 

Overall, different aspects of participants’ content knowledge seemed to have been emphasised 

through their L1 and L2. This is in line with previous studies that pointed out that there are 

different types of constraints that bilingual learners face in each of their languages (e.g. Abedi, 

2004).  

 

When the performance of the L2-instructed participants was compared to that of their L1-

instructed counterparts, each group of participants was found to outperform the other group in 

their instructional language. For example, participants spoke more quickly and used more 

appropriate/specific vocabulary when giving their answers in their instructional language than 

the other group. This means, that when speaking in their first language, students who gained 

their content knowledge through the medium of English appeared at a disadvantage compared 

to the L1-instructed students. The L2-instructed students revealed problems with demonstrating 

their disciplinary knowledge in L1 due to difficulties with disciplinary language and with retrieval 

of information through other than the instructional language. Whereas previous research has 

described the problems of L2-instructed students with respect to insufficient declarative language 

knowledge (e.g. lack of particular vocabulary items) (Abedi, 2004; Butler & Stevens, 2001), the 
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procedural difficulties experienced with oral production of the information have not received 

special attention so far. Yet, hesitations in the speech of these students or the laborious search 

for the right words could be interpreted incorrectly as signals of lack of knowledge 

(Hofmannová, et al., 2008), whereas they should in fact be attributed to the process of producing 

content knowledge that had been encoded in a different language.  

 

The study further provided evidence that the transfer of content knowledge between bilinguals’ 

two languages is not entirely unproblematic, as some researchers would suggest (see for example 

Baker, 2011; García, 2009). Although it is possible that more proceduralised skills such as reading 

might transfer more easily, given that a certain threshold of proficiency is reached, this does not 

seem to be the case with declarative knowledge, which might be more strongly tied to a 

particular language (e.g. technical terms). Also, the approach reported by Baker (2011) and 

García (2009) regards language and knowledge as two entities which are easily separable. As has 

been argued throughout this thesis, linguistic and subject knowledge are closely related (cf. 

Mohan & van Naerssen, 1997) and they become even more inter-dependent with higher degrees 

of literacy. Whereas in the early years, language used in schools resembles everyday informal 

conversation, as students proceed to higher levels of education the language becomes more 

precise, specialised, decontextualised and formalised (Gajo, 2007; C. E. Snow, et al., 1991; 

Verhallen & Schoonen, 1993).  

 

Code-switching between the two languages, however, can also serve as a pedagogically valuable 

source of insight into the knowledge of bilingual learners. It has been argued that it is easier to 

transfer knowledge that has been processed more deeply into a new context (e.g. into a different 

language) than more superficial knowledge (Mayer, 1984). When students had to transfer their 

knowledge into a new language, they had to stop relying on the more superficial representation 

of the knowledge (i.e. wording from the text). This sometimes revealed gaps in their knowledge 

which would otherwise remain hidden. As pointed out by Appel and Lantolf (1994), sometimes 

even readers themselves do not realise the gaps in their knowledge until they have to produce it.  

 

Code-switching also revealed that different aspects of content knowledge can be revealed 

through each of the bilingual’s languages. The following examples illustrate how participants can 

demonstrate a different amount of knowledge through L1 and L2. 
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(49) Pa: ...before I wasn’t able to translate the word that was there there was village but what 
fortified what is that I don’t know what it means... [Original:  ...to som nevedela to slovo 
predtým preložiť čo tam bolo tam bola dedina ale čo to fortified čo je to neviem čo to 
znamená...] [EN-EDT-33]. 

 
(50) Pa: ...that there were these ditches well that basically they built it with these different so 

that actually the fortification would be visible...[Original: ...že tam boli ditches no proste 
že rôzne to stavali s rôznymi takými… aby vlastne bolo to viditelné to opevnenie...] 
[EN-EDT-10]. 

 

As the first example shows, in the case of pa the participant remembered that pa was a ‘fortified’ 

village from the English text. However, when replying in Slovak, he also revealed that he did not 

know what ‘fortified’ means. Thus, if this participant’s knowledge was assessed in English, his 

answer would show a more complete understanding of the concept of pa than his Slovak answer 

did. A similar situation could be seen in example (50), where the participant was able to recall 

that ‘ditches’ were built around pa, but did not seem to know what the word meant. 

 

Overall, the findings from the study related to the ability of L2-educated students to verbally 

express the subject knowledge either through their L1 or L2 provided a close description of the 

types of difficulties faced by these students when answering in L1. In addition, these results also 

highlighted the areas (such as subject-related vocabulary) in which the participants seemed to 

benefit from studying their materials through their L2.  
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8 Conclusion 

In this chapter, I first present an overall summary of the findings. As the results were 

summarised in greater detail in several places in this thesis, this chapter does not provide an 

exhaustive summary of all findings; rather it highlights the main tendencies that emerged from 

the data. Following the summary, the contributions of this thesis to theory, methodology and 

practice of bilingual education as outlined at the beginning of this thesis (section 2.5.2) are 

revisited and addressed. Finally, possible methodological limitations of this research as well as 

future directions are addressed and some concluding remarks are made.  

 

8.1 Summary of the research findings 

The present thesis investigated the ability of bilingually educated students to learn and express 

new content and lexical knowledge.  In response to Research Question 1, the ability of L2-

instructed students to acquire and recall the meaning of new technical words was examined in 

several ways and compared to the learning outcomes of L1-instructed students. The findings 

revealed that students who gained their knowledge through L2 were disadvantaged in several 

respects compared to their L1-instructed peers. First of all, during the initial exposure they 

gained a smaller amount of content and lexical knowledge. Second, in qualitative terms, the 

knowledge they gained was less complete and on some occasions lacked coherence. The 

difference between the learning outcomes of students from the two groups was attributed on the 

one hand to the overall processing demands of working through an additional language, and on 

the other, to some specific gaps in vocabulary knowledge.  

 

In response to Research Question 2, the ability of students to express the knowledge gained 

through their non-native language was explored and compared to the performance of the L1-

instructed students. The findings showed that students educated through their second language 

faced several difficulties in comparison to their L1-instructed peers when asked to communicate 

their knowledge in their native language. The inhibitory effect they experienced appeared to be 

linked to the transfer of their knowledge from one language into another.  On the other hand, 

when expressing their knowledge through L2, the comparison with the L1-instructed participants 

also revealed that the L2-instructed students benefited in terms of their subject-specific linguistic 

competence in several ways from receiving content information in English. The findings thus 



 

229 

brought evidence for a certain degree of language-specific dependence in declarative knowledge 

acquisition.  

 

In response to Research Question 3, some links between students’ proficiency in L2 and their ability 

to recall the meanings of the target words were observed for the L1 as well as L2-instructed 

students. In general, the L2-instructed students’ performance was connected more strongly to 

their L2 mastery, both when responding in L2 and in L1. When the communicative adequacy of 

participants’ definitions was examined, proficiency in L2 was not found to be a strong predictor 

of students’ ability to express their knowledge. 

 

8.2 Contribution to theory 

The study aimed to contribute to our understanding of how specialised words are learned in the 

process of content area reading through an additional language when lexical familiarisation is 

provided explicitly in the text. This type of exposure to new lexical knowledge is common in 

educational settings where students acquire both linguistic and conceptual knowledge 

simultaneously. As Mohan and van Naerssen put it, our “language development continues 

throughout our lives, particularly our educational lives - as we acquire new areas of knowledge, 

we acquire new areas of language and meaning” (1997, p. 2). The comparative design of the 

study was especially developed to provide evidence about the extent to which learning through 

L2 (by proficient users of the language) follows the patterns observed in learning through L1.  

 

The findings from this study indicate that the ability of proficient L2 users to learn new content 

knowledge through L2 is to a large extent similar to that of L1-instructed students, yet it differs 

in some important respects. In terms of the breadth of lexical knowledge acquired, there was in 

general a considerable overlap between learning of the L1 and L2-instructed groups. However, 

this overlap was shared only with respect to the more core material in the texts and some 

significant exceptions to this trend were observed with target words that were not strongly 

related to the main ideas in the text (e.g. perendale). This finding is consistent with the outcomes 

of previous research which showed that proficient L2 speakers retained the same amount of core 

ideas from the text but differed in the retention of more minor ideas (Horiba, et al., 1993). In the 

context of vocabulary acquisition research, the findings from this study are partly similar to those 

of Lessard-Clouston (2005, 2006), who reported that the L2 speakers in his study acquired the 

same breadth but not depth of theological terms encountered in the course of their studies as the 
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L1-speaking students. This study likewise confirmed a difference in the nature of the knowledge 

acquired by L1 and L2-instructed students, where the knowledge of the L2-instructed group was 

in some cases found to be less complete and showed some gaps not expected on the basis of the 

performance of the L1-instructed group.  In addition, an important observation was made with 

respect to the length of retention of the acquired word meaning by participants from the two 

groups. Whereas for the L1-instructed students the connection between a word form and its 

meaning once acquired remained mostly unchanged after a week, a considerably larger attrition 

in knowledge was observed for the L2-instructed participants. Their loss of knowledge tended to 

be strongly related to the completeness and elaboration of information in the initial form-

meaning connection. Finally, despite these differences in the learning outcomes of the two 

groups, no difference was found in the word association patterns produced by the two groups of 

participants.  

 

When explaining the difference in the performance of the two groups, the language mastery may 

not be the most important factor in determining the learning outcomes of learners. Instead, a 

more complex relationship between L2 proficiency, the cognitive difficulty of the learning task 

and learning outcomes is proposed. The effect of the task difficulty (or complexity) on the 

quality of the language production has been researched substantially (Bygate, Skehan, & Swain, 

2001; Robinson, 2007), yet similar attention has not been paid to its role in the academic 

achievement  (content outcomes) of L2 users of different proficiency levels. In the research on 

bilingual education, this interaction has been suggested by Seikkula-Leino (2007) who noted the 

possible inter-relationship between students’ proficiency, the level of cognitive demands of the 

learning tasks and their learning outcomes.   

 

The study also contributed to our understanding of how the declarative knowledge learned from 

reading may be stored in the memory. Difficulties with the retrieval of knowledge through a 

non-instructional language suggest that some types of subject-related competence lend 

themselves more easily to transfer than others. It seems that while some skills and strategies, 

such as reading with comprehension, can be activated through either of a bilingual’s two 

languages after certain conditions are met (e.g. certain proficiency has been attained), others such 

as declarative knowledge tend to be retained partly in words, and are thus more dependent on a 

specific language. Thus, the language in which the content knowledge is acquired can to some 

extent determine students’ success when retrieving this knowledge. In other words, the 

combination of the languages in which a piece of information is encoded and decoded (or the 
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languages in which the information is taught and tested) can affect the ability of students to 

demonstrate their content knowledge.  

 

This finding was in particular substantiated by evidence from the L1 responses of the L2-

instructed students and the difficulty they had with expressing their L2-acquired knowledge in 

their first language. Whereas previous studies pointed out potential problems related to 

declarative knowledge (lack of appropriate words, or gaps in conceptual knowledge) which this 

study also confirmed, the oral modality revealed further problems with processing, which 

become apparent only when online retrieval can be observed. These manifested themselves in 

the form of a certain degree of dysfluency, i.e. a higher proportion of reformulations, fillers and 

decreased speed of speech.  

 

The study focused on spoken language in bilingual content learning in an attempt to complement 

the predominant emphasis on written outcomes in previous research (although an emphasis on 

oral mode of communication in CLIL has been recently gaining in prominence, see for example 

papers in Dalton-Puffer, et al., 2010b). Whereas the language (L1 and L2) of the L2-instructed 

participants showed various deficiencies, it was also relatively similar to what participants 

produced in the L1→L1 condition. Spoken communication also proved particularly effective for 

observing where bilingually-educated students struggled, a difficulty that would be obscured in 

writing, which is more amenable to editing.  Several deficiencies, however, were found in the 

subject-specific communicative competence of students, however, which confirms the need for 

the bilingual education practitioners to pay more attention to this aspect of bilinguals’ academic 

and cognitive development.  

 

8.3 Contribution to methodology 

The aim of this study was to investigate differences between two groups of students, those 

learning the subject knowledge through their L1 and those learning through their L2. The study 

focused on high-school students with higher levels of L2 proficiency. In order to capture 

differences between these two groups of learners, it was necessary to employ research tools that 

were sufficiently sensitive to capture finer-grained variation in the content knowledge and 

language use of students. Academic tasks and the use of expository materials have been 

suggested previously as a suitable elicitation method for more advanced language use (Nippold, 

2004), as they can provide a cognitively appropriate stimulus for adolescents and young adults. 
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The present study confirmed the effectiveness of using academic texts and definition-making for 

obtaining samples of students’ academic discourse that can discriminate among different levels 

of students’ performance.  

 

Incorporating appropriate control variables has been a central issue in the methodology of this 

study. When evaluating the effect of using control variables, it can be concluded that they 

contributed significantly to the robustness of the study outcomes in three respects.   

 

First, the instructional conditions of the two groups were matched as closely as possible in order 

to maximise the effect of the main independent variable, the language of instruction. The most 

challenging aspect of the study design in this respect was the choice of target words, where 

words which satisfied two conditions were selected: first, their forms were similar in the 

participants’ L1 and L2 and, second, their meanings were equally unfamiliar to students in their 

L1 and L2. This proved an important feature of the study design, as despite careful selection and 

placement of the words in the texts, some target words turned out to be significantly harder to 

acquire than others for the L2-instructed group. However, as the two groups of students were 

tested on the same set of words, the difference found between them with respect to the 

vocabulary learning could be, with some confidence, attributed to the language of learning rather 

than to individual properties of the target words.  

 

Second, the effect of the specific language in which participants’ responses are elicited has been 

long seen as a problematic issue in assessing the outcomes of learning or reading of bilinguals (cf. 

Chen & Donin, 1997; Lee, 1986). This study adopted an approach in which both languages were 

used to obtain responses from participants. A direct comparison of the effect of using L1 or L2 

for retrieval of knowledge was not among the main objectives of this study and thus it was not 

reflected in its design. The differences between target words tested through each language 

allowed only tentative conclusions. However, the study was able to contribute to our 

understanding of the role of each language of response (L1 vs. L2, and instructional vs. non-

instructional) by describing the relative benefits associated with using either of the languages.   

 

Finally, using the L1-instructed students as controls proved effective as they provided an 

important benchmark for judging and interpreting the performance of the L2-instructed 

students. This proved crucial on several occasions when the results from the L1-instructed 

students helped to disambiguate the findings. For example, this was the case when a relationship 
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between L2 proficiency and the performance of L2-instructed participants was observed. This 

would have been taken as evidence of a direct link between the two variables, if the same kind of 

relationship had not been identified for the L1-instructed group when responding in L1 as well. 

In other instances, the performance of the L1-instructed participants provided an important 

baseline allowing us to interpret more reliably the performance of L2-instructed students: when 

responding in L1, the L1 controls established what learning outcomes and language could be 

realistically expected of students dealing with a particular task; when responding in L2, the L1 

controls  allowed us to see what the production of proficient users of L2 in a particular domain 

would look like without prior activation of L2 (i.e. without reading the texts in English).  

 

Overall, the design of the study proved effective in bridging the gap between large-scale and 

small-scale studies, in that it was able to identify quantifiable differences between two 

instructional groups (more typical of the large-scale studies) as well as to provide a close 

description of the nature of these differences (more typical of the small-scale studies).  

 

8.4 Contribution to the practice of bilingual education  

One of the objectives of the study was to contribute to our understanding of what effect L2-

medium education has on the academic development of high-school students.  This is a group 

that is of interest both cognitively and linguistically, as they work with specialised topics and 

language in the course of their schooling, and are also expected, more substantially than students 

in lower grades, to develop their use of formal academic discourse. Having to work through the 

medium of the second language is likely to affect significantly their ability to achieve these 

educational goals. 

 

Although this study primarily focused on learning and expressing content and lexical knowledge, 

its findings can contribute to each of the four concerns that are connected with bilingual 

education (see section 2.1). The questions concerned 1) the linguistic development of L2-

educated students in their first language, 2) their development in their second language, 3) their 

academic progress and 4) whether bilingual education is appropriate for all students.   

 

With respect to the linguistic development of L2-taught students, concerns have been raised 

about whether their first language will not suffer as a result of a substantial part of their 

education being conducted in L2. Whereas previous research did not report any detrimental 
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effects of L2 education on general L1 proficiency (e.g. Seikkula-Leino, 2007), the present study 

revealed some problems with the language use in a particular domain. This finding is consistent 

with research from university-level bilingual education where problems with disciplinary 

language in L1 have been observed (such as code-switching) (e.g. Airey, 2010). 

 

The second concern is related to the effectiveness of bilingual education in the development of 

students’ second language. As was already mentioned in section 2.1.4.1, many studies focused on  

L2 development of students in bilingual programmes and there seems to be plentiful evidence of 

the positive influence of L2-medium content learning on students’ L2 proficiency (see for 

example Lorenzo, et al., 2010). The present study, instead of general L2 proficiency, focused on 

domain-specific discourse and demonstrated how L2-instructed students developed their L2 

mastery in some specific areas of academic and subject communicative competence.  

 

Both of these cases, L1 decline and L2 development, remind us of the need to suitably calibrate 

the proficiency testing (in both L1 and L2) and to address the language skills that are expected to 

develop or to be used in the environment of CLIL (i.e. not only general communicative but also 

academic skills). If only general proficiency is taken into consideration when designing a test, 

with respect to L1 knowledge, we can miss the warning signs that mark problems with the 

development of register-specific language; with respect to L2 knowledge, we could underestimate 

the extent of students’ language learning as a general proficiency test would not identify 

development in subject-specific discourse.   

 

With respect to the development of school knowledge, the findings suggest that although the 

learning through L2 can be similar to learning through L1 (given a certain proficiency threshold 

has been reached) there are also differences to which particular pedagogical attention should be 

directed. The problems with L2-mediated knowledge became apparent at more advanced level 

learning, which included for example understanding of more complex concepts (e.g. the meaning 

of ampelography).  Whereas the considerable overlap in the core aspects of subject knowledge 

between the L1 and L2-taught students could be regarded as a positive outcome, at the pre-

university level of education, it is often the finer points of knowledge that discriminate between 

excellent and merely acceptable performance. Also, as was pointed out in section 2.1.4.2, the 

assessment practice in CLIL programmes is often to accept a more general answer as a sufficient 

indicator of the presence of knowledge (Dalton-Puffer, 2007b; Llinares & Morton, 2010) and not 

to probe further the depth or completeness of students’ understanding of the subject-matter.  
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The last of the four main issues in bilingual education is to what extent individual differences 

play a role in students’ ability to benefit from bilingual education. Proficiency in L2 is a factor 

that is often linked to the academic success of students in bilingual programmes. When 

considering differences among the learning outcomes of the L2-instructed students in this study, 

their L2 proficiency indeed seemed to be related to their performance in certain areas, most 

strongly to the completeness (semantic quality) of the definitions. On the whole, however, 

proficiency was connected only moderately to the successful learning and retrieval of the lexical 

knowledge. It is possible that in the present study its role has been somewhat muted, as the 

range of students’ proficiency has been deliberately limited through the participant selection 

process.  

 

Finally, the findings of the study also have further implications for testing practice in CLIL 

programmes. EU countries with CLIL programmes in place have different provisions for the 

language of testing, which include testing in the CLIL target language, testing in the language of 

mainstream education, or both. The practice usually varies at different levels, e.g. students are 

tested in the CLIL language as part of their class assessment, but tested in their L1 as part of 

national level testing (Eurydice, 2006). Rather than advocating the choice of either of the 

languages, the study offers a close description of the areas in which the use of a specific language 

was beneficial or detrimental to students’ ability to express their content and lexical knowledge. 

 

8.5 Limitations 

The objective of this study was to contribute to our understanding of how the meanings of new 

technical words are learned through L2 and the ability of students to demonstrate this newly 

learned knowledge through their L1 as well as L2.  The study was successful in measuring and 

describing the degree of learning of L2-instructed students and relating it to the performance of 

the L1-instructed participants. Although the study employed both immediate and delayed testing, 

it could perhaps have benefited from a more longitudinal perspective. For example, one of the 

important findings of the study was that the acquired knowledge seemed to be retained partly in 

a language-specific format and thus was difficult to transfer into a language different from that in 

which it was encoded. This observation was based on the data from the post-test only, as the 

data from the delayed testing could not be used for this purpose due to the large knowledge 

attrition among the L2-instructed participants. It is possible that this pattern observed in the 
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post-test may change overtime as students retain less memory of the original wording in which 

the information was presented to them.  

 

Second, the study aimed to obtain results about the outcomes of bilingual learning that could be 

generalisable to high-school populations studying in CLIL programmes across Europe or 

elsewhere. However, the generalisability of individual research projects is limited by the extent to 

which the characteristics of the population and materials used in the study are shared by the 

contexts to which the findings should be applicable. In this respect some important observations 

have to be made. The study was based on Slovak native speakers, and the typological distance 

between Slovak and English should be taken into consideration. Whereas many studies on 

bilingual education have focused on the combination of English and Germanic or Romance 

languages, only a few studies have included speakers of a Slavic language (e.g. Hofmannová, et 

al., 2008). Second, the findings of this study are based on the performance of proficient speakers 

of English who had had substantial experience of working with academic materials in their 

second language and thus they may not be directly applicable to students of lower proficiency. 

Finally, the materials in this study were developed specifically for the study and were not directly 

tied to the Slovak or any other curriculum, other than in terms of their suitability for this age 

group. It can thus be argued that this should make the research tools and materials, as well as the 

findings, more transferable to other similar contexts.  

 

Third, this study did not attempt to produce an overall model of bilingual learning and 

production that would evaluate the relative contribution of individual variables. Although such a 

model would be desirable, as it is likely that there were interactions among some of the variables 

involved, the nature of the data obtained in the study prevented statistical analysis of more 

complex relationships between the variables. Instead, this study opted for a close examination of 

pairs of variables at one time.  

 

8.6 Further directions  

The study has provided a basis for further investigation of the effect of L2-medium learning on 

language and content learning outcomes. The findings of the study could be further pursued in 

several directions, four of which are briefly outlined here.  
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Future studies into bilingual learning could reinforce the comparative aspect of the study design 

by, first, adding a within-subject comparison with respect to the instructional language. In the 

present study, a within-subject comparison was included at the level of retrieval of the 

knowledge, while the language of instruction was kept constant for participants in each 

instructional group. The proposed design would aid in accounting for individual variation in 

participants’ learning styles. Furthermore, this would allow the findings to be linked with 

psycholinguistic studies that are interested in the difference in learning through a person’s L1 

and L2 (e.g. Marian & Fausey, 2006; Spelke & Tsivkin, 2001). Next, similar studies could further 

profit from employing native speakers of the target language (in this case, of English) as 

controls, which could help us understand in what respects the L2-instructed speakers differ in 

their L2 use from the native speakers of English.  

 

As mentioned in the previous section (8.5), a longer-term study could produce further evidence 

about whether information encoded in a particular language remains to some extent encoded in 

this language or whether this dependence gradually fades.  Whereas the present design in theory 

allowed this comparison, the limited number of definitions produced by L2-instructed 

participants in the delayed test reduced its reliability. Further research would thus particularly 

benefit from a study with a strong longitudinal dimension.  

 

The present study revealed some connection between L2 proficiency and the ability of students 

to learn and express new content and lexical knowledge. This effect of proficiency could be 

further explored by including participants with different (lower and higher) levels of proficiency 

in future studies. In particular, more advanced users of L2 would be a desirable group to study, 

in order to ascertain how native-like L2 mastery affects the ability to learn and express content 

knowledge. As suggested by experimental research, whereas learning and retention of 

knowledge through either of bilinguals’ languages reaches a comparable quality, the ability to 

transfer the knowledge from one language into another may become negatively affected (Marian 

& Fausey, 2006).  

 

Finally, further pedagogically motivated studies should explore whether some intervention could 

positively address the problems with transferring content knowledge from one language into 

another (such as exposure to the academic material in both languages or pre-teaching of 

technical vocabulary).  
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8.7 Concluding remarks 

While much research into bilingual education has been motivated by agendas that wanted to 

prove this form of education right or wrong, this study did not set out to seek evidence either in 

support of bilingual education or against it. Instead, this study intended to closely document and 

describe the aspects of bilingual students’ learning that may make their educational experience 

different from that of their peers in mainstream monolingual classes. Its contribution thus has 

been to provide a better insight into the process of learning through L2 which can assist in the 

implementation of bilingual programmes and highlight areas that need pedagogical intervention.   
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Appendix 1 

Text 1 (English version) 
 
 

New Zealand History and Society 
Maori Lifestyle 

 
New Zealand has a shorter human history than any other country.  The precise date of 

settlement is a matter of debate, but the first people arrived probably around the year 1300 AD 
from Polynesia. They spread throughout the country and developed a distinctive culture and 
lifestyle. 

Once Polynesians arrived in New Zealand, they had to dramatically change their lifestyle to 
suit the new environment. One of the biggest changes the Polynesians had to adapt to was that 
New Zealand was much larger and had a more temperate climate than the tropical islands they 
had migrated from. This meant they had to build houses in the ground instead of on wooden 
pillars to make them warmer, and they also had to develop much warmer clothing.  

The first settlers introduced dogs and rats to the country along with many tropical plants. 
Due to the climate, only one of the Polynesian crops could be grown with success – “kumara”, a 
sweet potato of tropical origin which became the major cultivated food-crop. It was a quick 
maturing crop (requiring five to six months to grow) which grew particularly well in the warmer 
northern regions of New Zealand. Eventually, the Polynesians became a new group of people 
who called themselves Maori. 

The first Maori settlements were mostly located around river mouths where fish and sea 
birds lived abundantly. New Zealand, unlike their original islands, was abundant in wild game, so 
the Maori switched from agriculture to hunting. One of their biggest sources of food was the 
moa, a large flightless bird. Moas were herbivorous, feeding mostly on leaves, grasses and berries. 
The birds had large skeletons, with powerful legs, feathers like emus and small heads with short 
beaks. The moas varied in size from the height of a turkey, to 3.7 metres high. Unfortunately this 
made them easy targets, and they became extinct due to over-hunting by about 1500. As a result 
of this, the Maori switched back to agriculture.  

 The social and political organisation of Maori society was based on blood ties and 
particularly on descent from a common ancestor. The basic unit was whanau – family group or 
extended family. The family group usually consisted not only of parents and children but also of 
grandparents and other relations, and generally numbered between 20 and 30 people. The 
whanau made all decisions that affected it as a group, including the choice of husbands and 
wives for the young people. The whanau provided the base for the sub-tribe and the tribe. 

Gradually, the Maori dispersed themselves over New Zealand in different tribes, with 
different chiefs as leaders. The different tribes became more aggressive however, and inter-tribal 
warfare became much more frequent over time. This led to the introduction of the pa (a fortified 
village). An average pa was placed near the top of a hill or cliff and it included ditches and 
palisades as protection.   

New Zealand eventually became divided up by tribal territories which were recognised by 
other tribes by predominant land features (rivers, mountains, lakes). This culture remained up 
until the 18th century, when Europeans came to New Zealand.  

Europeans came to New Zealand in increasing numbers from the late 18th century. The 
technology and diseases they brought with them destabilised Maori society.  The first Europeans 
that came to New Zealand were whalers and traders. One of the most popular commodities the 
Maori were interested in trading for were muskets. As the Maori had no long-range weapons, 
muskets were a valuable asset to tribes. The introduction of muskets made inter-tribal wars far 
more dangerous, especially if it was a tribe with muskets against a tribe without.  
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Before the arrival of missionaries, Maori culture involved pagan customs and ecocentric 
views of the world. Ecocentrism is a nature-centred worldview based on the belief that all living 
organisms are equally important. When Europeans arrived, that all changed, and the Maori were 
gradually converted to Christianity. A written form of the Maori language was also created for 
the Maori by the missionaries, and gradually the Maori culture and lifestyle became something 
completely different than before.  

After 1840, the Maori lost much of their land, but their population began to increase again 
from the late 19th century. Today, despite the attempts of the New Zealand government to create 
a multicultural environment that would integrate the Maori as equal members of the society, 50% 
of the Maori live in poor socio-economic conditions, compared to 24% of the rest of the 
population. The Maori people’s main problems are in the following areas: 
 crime (in particular robbery, violence and car thefts) – although the  Maori make up to 

14% of the population, they make up almost 50% of the total prison population 
 lack of suitable education 
 high unemployment rates 
 high suicide rates 
 health problems – especially related to alcoholism and drugs 
 homelessness – especially in summer 

 
Despite the pressure of the Western culture, the Maori were able to preserve their cultural 

identity. Some of the traditional cultural features that are still practiced by the Maori as a sign of 
identity today are: 
1. haka – a traditional war dance performed by a group of dancers. 
2. moko – this is a type of tattoo on body and face signifying the person’s rank in society. Men 
generally received moko on their faces, buttocks and thighs. Women usually wore moko on their 
lips and chins.  
 
 

Text 2 (English version) 
 

 
New Zealand Geography 

South Island High Country: A New Zealand Landscape Region 
 

New Zealand consists of three islands: the North Island, the South Island and the 
Stewart Island. In the South Island, the High Country is one of New Zealand’s most distinctive 
landscapes. It is characterised by having: 

1.  A large area – making up over 70% of the area of the South Island. 
2.  A small population – containing only 5% of the South Island’s population (however, 

some parts of the High Country are experiencing rapid population growth). 
3. A sparse population density - most of the High Country has fewer than 

 1 person per km², with few towns of over 1000 people. 
 

It is a region of geographical contrasts – of steep, rocky mountains covered with snow all year 
round, contrasting with deep glacial valleys and fiords; of densely forested hills compared to 
green grassland; of areas of high rainfall contrasting with sub-regions of little rainfall.  Many of 
these geographical features were formed by diastrophism – this is the deformation of the Earth’s 
crust by tectonic forces which gives rise to continents, mountains and major geological features 
through the processes such as folding.   
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Use of the High Country by People 
Despite the fact that the High Country is a hazardous environment, people have been 

able to utilise the resources of the region. The main forms of land use are: 
 Agriculture 
 Hydroelectric power 
 Tourism 

 
Agriculture 

The rugged and exposed nature of the High Country’s landscape means that it is difficult 
for people to practice intensive farming as they do in other parts of New Zealand. Farmers in the 
High Country have instead developed a farming system known as extensive pastoralism.  These 
are some characteristics of the system:  
 

 Farms are typically large (sometimes over 40 000 ha) and carry few sheep per hectare 
because of the difficult environment.  

 Sheep are the main animal grazed, for wool production rather than meat. The main sheep 
breeds are merinos and perendale – hardy animals producing fine wool. They are small-
to-medium, active animals weighting between 40-50 kg. These breeds do not thrive on 
lowlands with high rainfalls.  

 
Wool harvested in farms is used for many purposes. Apart from the use in the clothing industry, 
protein extracted from wool is used in cosmetics and medicine. A soft, oily substance (lanolin) 
which is obtained from sheep’s wool when it is cleaned is a base in many cosmetic products. 
Major uses are as a skin moisturiser in body lotions, lip balsams and shampoos. 
 
Farmers follow several important practices on the land: 

 Transhumance – the seasonal movement (before winter) of stock from exposed, high 
mountain slopes to the more sheltered foothills and river flats. This avoids large stock-
losses due to the bitter cold of winter. 

 Use of airplanes – to fertilise the pastures. Helicopters or light aircraft are used to spread 
fertilisers over the hilly regions. 

 
The major impact on the natural landscape caused by extensive pastoralism is the 

accelerated soil erosion caused by burning pastures and overgrazing by stock, deer and rabbits. These 
animals accelerate soil erosion by removing vegetation, thereby loosening the soil and making 
erosion by water or wind more marked.  

A recent change in how farmers use the High Country has been the development of the 
wine industry.  Initially developed on one or two sites, wine production has become very 
popular. There are now around 40 wineries in the region, with many more vineyards growing 
grapes for supply to wine-makers. Although these are amongst the most southerly vineyards in 
the world, the hot summers and low rainfall of the region make it well-suited for grape growing.  

In order to describe the unique characteristics of the High Country wine, some producers 
adopted the French concept of “terroir”.  A “terroir” is a group of vineyards from the same 
region  that share the same type of soil, weather conditions and farming techniques, which all 
contribute to the unique qualities of the wine. The name of the specific terroir is then put on 
wine bottles to inform the customers from which vineyard the grapes came.   

The quality of the wine production and vine disease prevention in the High Country is 
now much improved with advances in ampelography (a science which specialises in identification 
and classification of vines by comparing the shape and colour of the vine leaves and grape 
berries). Today, ampelographers help to improve the quality of wine by providing a reliable 
identification of virus-free vines.  
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Rabbit Control in the High Country  

Rabbits present a major problem for the High Country.  Because of the vast numbers, 
rabbits have caused major soil erosion throughout much of the High Country. Some farmers 
have spent $100 000 per year attempting to control rabbits on their properties. 
Several methods have been used to control the rabbit problem. In 1996 and 1997, a debate 
emerged in New Zealand about whether a new rabbit virus RCD, should be introduced to 
control the rabbits. The RCD virus seems to be very successful at reducing rabbit population – 
killing up to 90% of adult wild rabbits. Rabbits die within 30-40 hours of infection, owing to 
blood clotting in major organs. 
 
 

Text 1 (Slovak version) 
 

História a spoločnosť Nového Zélandu 
Životný štýl Maorov 

 
Nový Zéland má kratšiu ľudskú históriu než ktorákoľvek iná krajina. O presný dátum 

osídlenia sa stále vedú spory, ale prví obyvatelia pravdepodobne prišli okolo roku 1300 n.l. 
z Polynézie. Rozptýlili sa po celej krajine a vyvinuli si špecifickú kultúru a životný štýl. 

Keď Polynézania prišli na Nový Zéland, museli radikálne zmeniť svoj životný štýl, aby sa 
prispôsobili novému prostrediu. Jedna z najväčších zmien, na ktorú si Polynézania museli 
zvyknúť, bola spôsobená tým, že Nový Zéland bol oveľa väčší a mal miernejšie podnebie ako 
tropické ostrovy, z ktorých sa sem presťahovali. Z tohto dôvodu museli začať stavať domy v 
zemi a nie na  drevených stĺpoch, aby v nich bolo teplejšie a museli si  tiež začať vyrábať oveľa 
teplejšie oblečenie.  

Prví usadlíci priviezli do krajiny psy a potkany spolu s mnohými tropickými rastlinami. 
Vzhľadom ku klimatickým podmienkam sa iba jedna z polynézskych rastlín dala pestovať 
úspešne – „kumara”, sladký zemiak tropického pôvodu, ktorý sa stal hlavnou plodinou 
pestovanou na jedlo. Bola to rýchlo zrejúca plodina (vyžadujúca na rast päť až šesť mesiacov), 
ktorá rástla obzvlášť dobre v teplejších severných regiónoch Nového Zélandu. Po čase sa 
Polynézania stali novou skupinou ľudí, ktorí sami seba začali nazývať Maori. 

Prvé maorijské osídlenia boli situované väčšinou okolo ústí riek, kde sa hojne vyskytovali 
ryby a morské vtáky. Nový Zéland, na rozdiel od ich pôvodných ostrovov, oplýval hojnosťou 
divej zveri, takže Maori prešli od poľnohospodárstva k poľovaniu. Jedným z najväčších zdrojov 
ich potravy bol moa, veľký vták neschopný letu. Vtáky moa boli bylinožravé, živiace sa väčšinou 
listami, trávami a bobuľami. Tieto vtáky mali veľké kostry so silnými nohami, perie ako emu 
a malé hlavy s krátkymi zobákmi.  Vtáky moa dosahovali rozličnú veľkosť – niektoré sa 
veľkosťou podobali moriakom, iné dosahovali až 3,7 metra.  Nanešťastie sa preto stali ľahkým 
terčom a okolo roku 1500 vyhynuli v dôsledku nadmerného poľovania. Následkom tejto udalosti 
prešli Maori späť k poľnohospodárstvu. 

Sociálna a politická organizácia maorijskej spoločnosti bola založená na pokrvných 
vzťahoch a obzvlášť na pôvode vedúcom k spoločnému predkovi. Základnou jednotkou bola 
whanau – rodinná skupina alebo rozšírená rodina. Táto rodinná skupina zvyčajne pozostávala nie 
len z rodičov a detí, ale tiež zo starých rodičov a iných príbuzných a obyčajne pozostávala z 20 až 
30 ľudí. Whanau robila všetky rozhodnutia, ktoré sa týkali celej skupiny, vrátane výberu 
manželov a manželiek pre mladých ľudí. Whanau bola základom pre pod-kmeň a kmeň.   

Maori sa postupne rozptýlili po Novom Zélande a vytvorili viacero kmeňov, z ktorých 
každý mal svojho náčelníka. Jednotlivé kmene sa ale stávali čím ďalej agresívnejšími a vojny 
medzi kmeňmi sa stávali čoraz častejším javom. Tieto udalosti viedli k vytvoreniu pa (opevnenej 
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osady). Pa bola obyčajne umiestnená na vrchole kopca alebo útesu a zahŕňala priekopy a palisády 
ako ochranu.   

Nový Zéland sa následne rozdelil na kmeňové územia, ktoré boli rozoznávané 
jednotlivými kmeňmi na základe výrazných krajinných znakov (riek, hôr, jazier). Tento spôsob 
života pretrval do 18-teho storočia, kedy na Nový Zéland dorazili Európania. 

Počet Európanov prichádzajúcich na Nový Zéland sa od konca 18-teho storočia neustále 
zvyšoval. Technológia a choroby, ktoré so sebou priniesli, narušili stabilitu maorijskej 
spoločnosti. Prví Európania, ktorí prišli na Nový Zéland, boli lovci veľrýb a obchodníci. Jedným 
z najpopulárnejších druhov tovaru, s ktorým mali Maori záujem obchodovať, boli muškety. 
Keďže Maori nemali zbrane dlhého dosahu, muškety sa stali pre kmene cenným prínosom. 
Zavedenie muškiet spôsobilo, že medzikmeňové vojny sa stali ešte nebezpečnejšími, najmä ak sa 
odohrávali medzi kmeňom s mušketami a kmeňom, ktorý ich nemal.  

Pred príchodom misionárov sa maorijská kultúra spájala s pohanskými zvykmi 
a ekocentrickým chápaním sveta. Ekocentrizmus je chápanie sveta zamerané na prírodu, 
založené na presvedčení, že všetky živé organizmy sú rovnako dôležité. Po príchode Európanov 
sa toto všetko zmenilo a Maori boli postupne konvertovaní na kresťanstvo. Misionári pre 
Maorov vytvorili písomnú formu maorijského jazyka a postupne sa maorijská kultúra a spôsob 
života zmenili na niečo veľmi odlišné od ich pôvodnej formy života.    

Po roku 1840 stratili Maori väčšinu svojej pôdy, ale od konca 19-teho storočia sa  ich 
počet opäť začal zvyšovať. Napriek pokusom novozélandskej vlády o vytvorenie 
multikultúrneho prostredia, ktoré by integrovalo Maorov ako rovnocenných členov spoločnosti, 
50% Maorov dnes žije v zlých socio-ekonomických podmienkach, v porovnaní s 24% spomedzi 
ostatných obyvateľov. Hlavné problémy Maorov sú v nasledujúcich oblastiach:  
 

 kriminalita (najmä lúpeže, násilie a krádeže áut) – hoci Maorovia tvoria okolo 
14% celej populácie, predstavujú až 50% z počtu väzňov 

 nízke vzdelanie 
 vysoká miera nezamestnanosti 
 vysoká miera samovrážd 
 zdravotné problémy – spojené s alkoholizmom a drogami 
 bezdomovectvo – najmä v lete 

 
Napriek tlakom západnej kultúry boli Maori schopní uchovať si svoju kultúrnu identitu. 

Niektoré z tradičných kultúrnych znakov, ktoré stále praktikujú na vyjadrenie svojej identity 
v súčasnosti, sú: 
1. haka – tradičný bojový tanec predvádzaný skupinou tanečníkov 
2. moko – je typ tetovania na tele a na tvári, ktoré označuje nositeľove postavenie v spoločnosti. 
Muži si zvyčajne nechávali vytetovať moko na tvárach, zadku a stehnách. Ženy obyčajne nosili 
moko na perách a na brade.  
 
 
 

Text 2 (Slovak version) 
 

Geografia Nového Zélandu 
Vysočina  na  Južnom ostrove: krajinný región Nového Zélandu 

 
Nový Zéland pozostáva z troch ostrovov: Severného ostrova, Južného ostrova 

a Stewartovho ostrova. Vysočina na Južnom ostrove je jedna z najrázovitejších krajín Nového 
Zélandu. Sú pre ňu charakteristické tieto znaky: 
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1. Veľká rozloha – ktorá predstavuje viac ako 70%  územia Južného ostrova. 
2. Malá zaľudnenosť – ktorá zahrnuje iba 5% populácie Južného ostrova (hoci niektoré časti 

Vysočiny v súčasnosti zažívajú výrazný populačný nárast). 
3. Nízka hustota obyvateľstva – väčšina Vysočiny má menej ako 1 osobu na km² a iba 

niekoľko miest s počtom obyvateľov presahujúcim 1000 ľudí. 
 

Vysočina je región geografických kontrastov – región strmých, skalnatých hôr pokrytých 
snehom po celý rok, ktoré kontrastujú s hlbokými ľadovcovými dolinami a fjordmi; región 
s husto zalesnenými svahmi, ktoré sa striedajú so zelenými trávnatými plochami; región, 
v ktorom sa oblasti s vysokými zrážkami striedajú so subregiónmi s nízkym množstvom zrážok. 
Mnohé z týchto geografických znakov boli vytvorené diastrofizmom, t. j. deformáciou zemskej 
kôry tektonickými silami, čím vznikajú kontinenty, hory a ďalšie významné geologické útvary 
pomocou procesov ako napríklad vrásnenie.  
 
Využitie Vysočiny ľuďmi  

Napriek tomu, že Vysočina predstavuje nebezpečné prostredie, ľuďom sa darí využívať 
zdroje tohto regiónu. Hlavné formy využitia krajiny sú: 
 Poľnohospodárstvo 
 Hydroelektrická energia 
 Turizmus 

 
Poľnohospodárstvo 

Nehostinná a nechránená príroda krajiny na Vysočine spôsobuje, že je  pre ľudí ťažké 
uplatňovať intenzívne poľnohospodárstvo tak, ako je tomu v ostatných častiach Nového 
Zélandu. Farmári na Vysočine si namiesto toho vyvinuli poľnohospodársky systém, ktorý sa 
označuje ako extenzívne pastierstvo. Toto sú niektoré znaky tohto systému: 
 

 Farmy sa typicky rozprestierajú na veľkých plochách (niekedy väčších ako 40 000 ha) a z 
dôvodu náročného prostredia chovajú iba malý počet oviec na jeden hektár.  

 Ovce sú hlavným druhom zvierat, ktoré sú tu pasené, a to na produkciu vlny skôr ako na 
mäso. Hlavným plemenom oviec sú merino a perendale – odolné zvieratá, ktoré 
produkujú kvalitnú vlnu. Sú to malé až stredné, aktívne zvieratá vážiace 40-50 kg. Týmto 
plemenám sa nedarí v nížinách s vysokými zrážkami.  

 
Vlna získavaná na farmách sa využíva na mnohé účely. Okrem použitia v odevnom priemysle 

sa proteín získaný z vlny využíva v kozmetike a medicíne. Mäkká, olejnatá látka (lanolín), ktorá sa 
získava z ovčej vlny pri čistení, je základom v mnohých kozmetických produktoch. Hlavné 
využitia sú na hydratovanie pokožky v telových mliekach, balzamoch na pery a v šampónoch.  
 
Farmári uplatňujú v tejto krajine viacero dôležitých postupov: 

 Transhumancia –  sezónne premiestňovanie (pred zimou) dobytka z nechránených, 
vysokohorských  svahov do chránenejších úpätí a riečnych rovín. Týmto postupom sa 
vyhnú výraznejším stratám dobytka v dôsledku krutých mrazov v zime. 

 Využívanie lietadiel – na hnojenie pastvín. Vrtuľníky alebo ľahké lietadlá sú využívané na 
rozhadzovanie hnojív v hornatých regiónoch.  

 
Hlavným dopadom, ktorý má extenzívne pastierstvo na prírodnú krajinu, je zrýchlená 

pôdna erózia spôsobená vypaľovaním pastvín a nadmerným spásaním dobytkom, srnčou zverou 
a králikmi. Tieto živočíchy urýchľujú pôdnu eróziu tým, že odstraňujú vegetáciu, čím uvoľňujú 
pôdu a zvýrazňujú tak následky erózie spôsobenej vodou a vetrom.  
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Nedávnou zmenou v spôsobe využitia Vysočiny farmármi je rozvoj vinárskeho 
priemyslu.  Hoci sa vinárstvo najprv objavilo iba na niekoľkých miestach, postupne sa stalo 
veľmi populárnym. V regióne sa teraz nachádza viac ako 40 výrobní vína a omnoho viac 
vinohradov, ktoré pestujú vinič pre potreby výrobcov vína. Hoci tieto vinohrady patria medzi 
najjužnejšie na svete, horúce letá a nízke množstvo zrážok v regióne z nich robia prostredie, 
ktoré sa výborne hodí na pestovanie hrozna.  

Niektorí výrobcovia začali používať francúzsky koncept „terroir”, aby označili jedinečné 
vlastnosti vín z Vysočiny. „Terroir” je skupina vinohradov z jedného regiónu, ktoré zdieľajú 
rovnaký typ pôdy, poveternostné podmienky a farmárske techniky – všetky tieto znaky 
prispievajú k jedinečným vlastnostiam vína. Meno konkrétneho terroiru sa potom umiestňuje na 
vínne fľaše, aby informovalo zákazníkov, z ktorého vinohradu pochádza hrozno. 

Kvalita vínnej produkcie a prevencia ochorení viniča na Vysočine sa v súčasnosti výrazne 
zlepšili s pokrokom v ampelografii (vede, ktorá sa špecializuje na identifikáciu a klasifikáciu 
viničov porovnávaním tvaru a farby listov viniča a hroznových bobúľ). V súčasnosti pomáhajú 
ampelografovia zlepšovať kvalitu vína tým, že poskytujú spoľahlivú identifikáciu viničov, ktoré 
nie sú napadnuté vírusmi.   
 
Kontrola králičej populácie na Vysočine 

Králičia populácia spôsobuje na Vysočine zásadné problémy. Následkom ich obrovských 
počtov králiky spôsobujú veľké pôdne erózie na väčšine plochy Vysočiny. Niektorí farmári už 
vynaložili 100 000 dolárov ročne pri pokuse regulovať králiky na svojich pozemkoch.   

Na riešenie problému s králikmi bolo použitých viacero metód. V roku 1996 a 1997 sa na 
Novom Zélande začala debata ohľadom toho, či by sa mal na reguláciu králičej populácie použiť 
nový králičí vírus RCD. Zdá sa, že vírus RCD je veľmi účinný pri redukovaní králičej populácie – 
zabíja až 90% dospelých divých králikov. Králiky uhynú počas 30-40 hodín od infikovania 
následkom krvných zrazenín v dôležitých orgánoch.  
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Appendix 2 

C-test 
 
Practice test 
Social customs and ways of behaving change. Things wh____ were consi_______ impolite ye____ ago 
a___ now accep_________.  Just a f_____ years a_____, it w____ thought impo______ behaviour 
f____ a m___ to sm_______ on t___ street. N___ man w___   thought o___ himself a___ being a 
gent______ would ma______ a fo_______ of himself by smoking when a lady was in the room.  
 
 
 
1. There are certain things which no student can do without and others which may not be as necessary as 
you thought. It m____ be wo_____ considering   so_____ small hi_____. You m________ find 
your_________ in ne_______ of elect_______ appliances su_____ as li_____ bulbs, adapt________ or 
pl______. These c____ be obta_________ from ma_______ places. GILL i_____ a go______ hardware 
sh______ and try________ to fi_________ it i____ a chall________. It is hidden in a little alley leading 
off High Street called Wheatsheaf Yard.  
 
2. One cool autumn evening, Bob L., a young professional, returned home from a trip to the supermarket 
to find his computer gone. Gone! All so____ of cr_____ thoughts  ra______ through  h___ mind: H___ 
it be____ stolen? H___ it be____  kidnapped? H____ searched h___ house f____ a cl____ until h___ 
noticed a sm_____ piece o_____ printout pa_____ stuck un_____ a mag______ on  h____ refrigerator 
do____. His he_____ sank a____ he re_____ this sim_____ message: CAN’T CONTINUE, FILE 
CLOSED. BYE. 
 
3. There is a third factor besides farming and herding in the spread of man-made deserts: deforestation. 
The progr__________ destruction o___ the Th___ World’s st_____ of tr_____ is dama________ not 
on______ in d_____ regions: every__________ it occ_________ it c_____ accelerate t____ decay o___ 
the so_____ and red________ its capa_________ to fe_______ people. It can reduce rainfall and lead to 
drought.  
 
4. The private conscience of the leader – rather than his public responsibilities – becomes the focal point 
of politics. Internal crit________ - possession o___, devotion t____, and stan_______ up f____ private 
princ_________ - become t____ standards o____ political judg_________. Constituents 
disa_________, and w___ are le_____ with a polit________ leader deter__________ policy o____ the 
ba______ of compat___________ with h___ private princ_______. From this perspective we can better 
understand why Goldwater voted against the Civil Rights Act of 1964. 
 
5. Town of Minster has had problems with skateboards for many years. Old peo_____ are sca_______ to 
u______ the foot_______ for fe_____ of be_____ knocked ov____. A n___  skateboard pa_______ is 
prop_______ in t______ centre o________ town. “I am ti____ of wai_______ for a skate______ park. 
M____ mates a___ I u____ an em_____ section i_____ the sub__________ where w____ live. The 
lo_____  people a____ always grum_______ we ma________ too mu_____ noise. W______ have 
pul_____ out shr_______ to ma_____ it eas_____  to skate______. We want a park with challenges.” 
 
6. Life throws challenges at people periodically throughout their lifetime.  In the fa___ of a chal_____, 
people ha__ to ma___ a cho___ – whether t___ overcome t____ situation b___ finding a solu_____ to 
t____ problem o_ simply to avo___ the situa____. There oft___ is a ti____ to d_   either, b___ many 
peo____ live with___ their comf___ zone a___ settle f__ avoiding a situ____ and nev___ trying t_ 
overcome obsta_____ before th___. Decisions made early in life often set patterns of behaviour that stay 
for a life. 



 

247 

Appendix 3 

 
Vocabulary pre-test 

 
Vocabulary: Do you know these words?  
Please go through the list of words and indicate which words you are familiar with. Please 
distinguish between “I have seen/heard the word” and “I know what it means”. 
 
 I have seen/heard the 

word. 
I know what it means. 

abundant   
accelerate  
agriculture  
ampelography  
ancestor  
asset  
beak  
bitter  
blood clotting  
breed  
consider  
crop  
crust  
culture  
democracy  
descent  
diastrophism  
dispersed  
ditch  
ecocentrism  
exposed  
extinct  
folding (geographical term)  
feather  
fertilise  
foothill  
fortified  
glacial  
graze  
haka  
herbivorous  
kumara  
lanolin  
lotion  
merino  
moa  
moko  
multicultural  
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origin  
pa  
palisade  
pastoralism  
pasture  
perendale  
rank  
RCD  
regime  
remote  
rugged   
sheltered  
skeleton  
slope  
society  
soil  
steep  
stock  
tectonic  
terroir  
theft  
transhumance  
tribe  
vegetation  
vine  
vineyard  
warfare  
whanau  
winery  
wool  
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Appendix 4 
 

Questions in the post-test 
 
Questions in English: 

1. When did the first people come to New Zealand? 
2. Why is it surprising that the Maori make up 50 % of the prison population in New 

Zealand? 
3. What is a kumara? 
4. What type of dance is haka? 
5. Who were the first people who came to New Zealand? 
6. What is a moko? 
7. What two things did missionaries do for the Maori? 
8. How many percent of the Maori live in bad economic conditions? 
9. What is ecocentrism? 

 
10. How much of the South Island area does the High Country make up? 
11. How many percent of the South Island population live in the High Country? 
12. What is a terroir? 
13. How do rabbits and deer contribute to soil erosion? 
14. What are the airplanes used for in the High Country? 
15. What is a perendale? 
16. What type of industry has recently become popular in the High Country? 
17. Describe how lanolin is obtained. 
18. What is transhumance? 

 
Questions in Slovak: 

1. Do ktorého storočia sa začal počet Maorov zvyšovať? 
2. Prečo boli pre Maorov cenné muškety?  
3. Čo je to whanau? 
4. Aký typ spoločnosti sa snažila vytvoriť novozélandská vláda? 
5. Kde boli situované prvé maorijské osídlenia? 
6. Čo je to pa? 
7. Aké dve negatívne veci priniesli Európania na Nový Zéland? 
8. Koľko percent Maorov žije na Novom Zélande? 
9. Čo je to moa? 

 
 

10. Koľko výrobní vína je v súčasnosti na Novom Zélande? 
11. K čomu slúži lanolín v kozmetických produktoch? 
12. Čo je to diastrofizmus? 
13. Ako vzniká erózia na Vysočine? 
14. Aká je typická veľkost fariem na Vysočine? 
15. Čo je to RCD? 
16. Aký poľnohospodársky systém používajú farmári na Vysočine? 
17. Prečo je Vysočina vhodná na pestovanie viniča? 
18. Čo je to ampelografia? 
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Appendix 5 

Core meaning components 
 
Target word Core meaning components 
ampelography  science + vines 
diastrophism geological process/deformation + earth’s crust + produces continents 
ecocentrism worldview/belief + nature as the centre + equality of all creatures 
kumara potato/vegetable + sweet + crop 
moa bird + at least three of the following components : flightless + extinct + 

herbivorous  +  large 
moko tattoo  + rank + different for men and women 
pa village + fortified + for protection 
perendale sheep + breed 
rcd virus + for killing + rabbits 
terroir region/place + wine produced there + same conditions  
transhumance movement + animals + from place to place 
whanau family + extended/large 
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