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Abstract

This study investigates how teachers in a rural Kenyan primary school use code-switching
to help pupils to understand scientific concepts. The study takes place in a teaching and
learning environment where English is the ‘official’ language of teaching beyond year three
but where it is accepted by the education ministry that the English proficiency of most of
the pupils may not be sufficient for them to fully access the science curriculum. It is,
therefore, also accepted that teachers may use three languages, English, Kiswahili and
Kigiryama, in the classroom, to explain scientific ideas.

The study begins by considering some of the barriers to learning science concepts
experienced by those who are taught in a second language. There is then an exploration of
code-switching strategies as observed by other researchers, many of which have been
recorded within science lessons in other Kenyan primary schools. This study then uses
observational and interview methods to investigate the actual use of code-switching within
the lessons of standard four and five pupils at the target school. These observations,
combined with those of other researchers, are then used to produce a typology of code-
switching interventions commonly used by teachers during science lessons at the school at

Mida Primary School.

Following this a second literature review outlines a framework of the key features
of explanation, clarifying how teachers use language to explain scientific concepts. The
code-switching typology and this framework are then utilised to enable the analysis of six
transcripts of science lessons at the target school. The analysis is carried out with the
purpose of examining the contribution that each code-switching intervention makes to the
meaning-making process. Some implications for teacher training are presented concerning
how actual teacher behaviour, with respect of their use of code-switching, compares with
what might be expected if trained for a planned use of code-switching when explaining
scientific concepts. Also included in the study is a brief examination of other contextual
factors that might affect the use of code-switching by teachers in science lessons and the
implications that these might have on teacher training for the effective use of code-
switching. Finally, some suggestions for further research and an evaluation of the approach

taken in this study are presented.
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CHAPTER 1.

BACKGROUND AND PURPOSE OF THE STUDY.

1.1  The problem addressed in this study

This is a study of how teachers in a Kenyan primary school utilise code-switching to
communicate effectively in order to help pupils construct meaning for scientific concepts.
In most Kenyan primary schools communication in science teaching is complicated by the
fact that pupils are learning their science in a second language. The complexity of the
learning environment is further added to if credence is given to the notion that scientific
language (and its utilisation) can itself be considered as a distinctive language and therefore
requiring special attention.

When teaching and learning take place in a language other than the mother tongue a
variety of barriers to learning present themselves. The extent to which these barriers can be
overcome will be a major determining factor of the effectiveness ofthe educational process.
The impetus for this research was the recognition that Kenyan primary schools typically
have a multilingual dimension where Mother-tongue, Kiswahili and English all interact to
produce special teaching and learning conditions which necessitate the utilisation of special
teaching and learning strategies if scientific vocabulary and concepts are to be clearly
related and understood.

The communication and development of meaning associated with important vocabulary
is a complex issue in most science lessons but is more so in a multilingual setting. In such
an environment there can be a requirement for meaning to be negotiated between cultures
as well as between languages. These considerations present significant challenges for
teachers. This insight leads to general questions like:

e How do teachers of science currently utilise language in order to negotiate

meaning in such a situation?

e  Which strategies might be most effective in achieving the aims of the

teacher?

e Do teachers of science receive training in respect of these second language-

learning issues?



e  What kind of research instrument might help to identify successful teaching
strategies in this situation?
e  What suggestions for developments in practice might arise from the

conclusions of any study?

1.2 The aims of the research

Meaning-making helps pupils to make sense of scientific ideas by helping them to
understand how ideas relate to each other. In the process of doing this much emphasis is
placed on scientific vocabulary because these words are the labels for the key scientific
ideas. This study recognises that, for any given scientific word, there are two major
elements which must be conveyed and learned. Firstly, there are the surface or lexical
features Baker (1996, p.152) of the word, i.e. the phonological features, (what the word
sounds like), and the morphological features, (what the word looks like). The pupil requires
understanding of these two representations of the word, if he or she is to recognise it upon
hearing it, saying it, reading it or writing it down. Secondly, there are the conceptual
features of the word, i.e., the ideas and understandings that the word represents.- the
meaning of the word.

In order for an individual to effectively utilise any word they must have a complete
understanding of the lexical features, (phonology and morphology) and the conceptual
features, (the meaning) of the word. In terms of vocabulary development for any purpose,
development of understanding of the lexical and conceptual features of the word, are, then,
critical and inter-related. We do not, for instance, have a complete understanding of a word
if we can, recognise it upon hearing it, saying it, reading it and writing it down but do not
know what it means. Equally, we may recognise an artefact or phenomenon but know no

spoken or written words which represent it.

If we consider conceptual understanding of a particular scientific word, and we accept
a constructtvist theory of leamning, (1.e., that new knowledge is leamed by building upon
networks of prior conceptual understanding, incorporating new information in new
arrangements) we encounter difficulties when we attempt to convey the meaning embedded
in that word, across languages. The problem for science teachers and learners from

different cultures 1s that much scientific theory has been established relatively recently



within a limited number of cultural groups, e.g., Western (European/North American),
Japanese, Russian/Soviet etc. These ideas have, often, not been well conveyed to

developing countries. As Seddon and Waweru identify.

One key factor, which is consistently identified, 1s that many
scientific concepts, which emanate principally from western

cultures, are not part of traditional cultures in many developing
countries. As a result it is sometimes impossible to translate these
concepts directly from English into some local languages. In these
circumstances, it would seem impossible to teach or test such

concepts using the vernacular language.

(Seddon & Waweru, 1987)

Different cultural groups, even within the same nation, have been found to have
different understandings of the same scientific concepts, and, therefore, present difierent

teaching and learning challenges in respect of those same fundamental concepts (Layton,
Jenkins, McGill and Davey, 1993). In multilingual countries these inconsistencies in
understanding between different cultural groups are complicated by the language 1ssue.
There are often no direct translation equivalents for terminology from the language and
culture of science into the mother tongue and its culture. Merritt et al (1992, p. 112)
identify that there is, then, a requirement for teachers to do two things:
1. to translate, where possible, between languages at the lexical and conceptual
levels.
2. to translate in cultural terms, making links between a concept from the
culture of science and established understandings of related concepts from

the home culture.

1.3 The Target School

This study takes place in a state primary school (referred to as the target school)
situated approximately 80 km north of Mombasa. It is a rural school with approximately

500 pupils aged between 5 and 13 years. The school’s catchment area falls entirely within



one geographical/language area. This is a region populated by the Giryama tribe and,
hence, the mother tongue of all pupils is Ki giryama'. The relationship between Kigiryama,
the mother tongue of the pupils at the target school, and Kiswahili, the national language, is
important in that it is a much more intimate relationship, as will be shown later, than

between mother-tongue and Kiswahili as experienced by pupils in other parts of Kenya.

1.4 Code-switching

One key teaching tool used in meaning-making in bilingual or multilingual classrooms
is code-switching. As a general definition for spoken language, (a more detailed definition
is given in Chapter 4) code-switching happens when an individual uses two or more
languages when speaking. Code-switching is a common practice within schools where
elements of the educational process are conducted in a language other than the mother
tongue. In some circumstances, €.g., within rural Kenyan primary schools, code-switching
operates against or despite ‘official’ education policy. In order to manage the development
of competence in English and Kiswahili within the national population, a language of

instruction policy determines how these languages are used in schools.

Officially, the language of instruction from the fourth grade on is
English. In the linguistically heterogeneous urban districts, English

or Kiswahili may be used as the medium of instruction for the first
three years of school. In the more linguistically homogeneous rural
districts, the local language may be used as the medium of
instruction until the end of grade three. Local languages are not
formally taught after this grade. Kiswabhili is taught for all eight
years of the primary cycle, though, like English, it is often not very
well known by those who teach it.

! Kigiryama — Kigiryama has a variety of alternate names e.g. Giriama, Giryama, Agiriama, Nika, Kinyika.
(SIL International, Internet WWW page Languages of Kenya, 2002, SIL International, Internet WWW page
Giryama: a language of Kenya, 2002, SIL International, Internet WWW page Giryama: a language of
Tanzania, 2002, UCLA Language Materials Project, Internet WWW pages UCLA Language Materials
Swabhili Language, 2002, Ali, H., O. 4 brief history of the Swahili language. Internet WWW page Swabhili
Language History, 2002) Within the context of this thesis the term Kigiryama will be utilised on all possible
occasions outside of quotations from other work.



(Cleghorn, 1992, p. 313)

In many ways the use of code-switching is a pragmatic response by teachers to a
situation where they recognise that pupils have not developed sufficient proficiency in the
official language of instruction in order to fully access the curriculum. As stated earlier,
Language of Instruction Policy currently states that pupils in rural schools should be taught
science exclusively in English from standard 4, age 8, upwards. However, Abagi and
Cleghorn (1990, p. 66) found that teachers in the rural schools that were studied remarked
that the policy of teaching exclusively in English from the 4" grade onwards was “difficult
if not impossible” to implement since 35 minutes of English per day prior to that grade was
insufficient to provide the level of English comprehension needed to understand the
lessons. They also found that teachers thought that mother tongue instruction helped to
generate interest in lessons and that teachers thought it easier to explain “foreign” or

abstract concepts in the mother tongue.

Although there is recognition that code-switching is common practice in Kenyan and
other African classrooms, (Cleghom (1992, p. 313) and Ndayipfukamiye (1994, p. 79)),
there is little ‘official’ consideration ofits role in the meaning making process and hence its
importance for developing knowledge, understanding and improved language skills. Some
authors recognise that code-switching is such a fundamental part of the teaching and
learning process in such classrooms, particularly for concept rich subjects like science, that,
“it should be explicitly accounted for in decisions about teaching methods and language
policies”, Ndayipfukamiye (1994, p. 91). This study is a stepping-stone towards a more
detailed assessment of how code-switching is currently used in Kenyan primary science

classrooms, whether or not there is a uniform approach within and across schools and

districts, what are the most successful strategies and which successful strategies might not

be being utilised.
Emerging from this study will be an instrument which can be used to analyse the
contribution that teacher code-switching interventions make to explaining scientific

concepts.



1.5  The research questions

The specific research questions for this thesis are outlined below.
1) How can the code-switching interventions used in science lessons in standards 4

and 5 at Mida Primary School be characterised?

The intention here is to attempt to describe the various kinds of code-switching
interventions that were observed in the science lessons. A desired outcome would be an

extension of the kinds of code-switching interventions that have been identified and
characterised by others, such as Baker (1996, p.87), Cleghorn (1992, p. 315) and Mermitt et
al (1992, p. 114) by incorporating any interventions that are evident in the science lessons

but which have not been described in their typologies.

2) How are code-switching interventions used to support the meaning-making

process in science lessons in standards 4 and 5?

The intention here is to examine how the described code-switching interventions were
utilised by teachers in order to help pupils understand the meanings of scientific words and
concepts. This involves analysing sections of transcripts to describe how code-switching
interventions are used to help explain the meanings of important scientific words and/or
supporting concepts. This will involve the development of a framework which helps to

show how science teachers explain scientific concepts in lessons and then shows how the

code-switching interventions contribute to this process.

3) What are the contextual factors that might influence the use of code-switching

by individual teachers?

The intention here is to provide contextual information concering the teaching and

learning situation within Mida Primary School as a background against which findings

from questions 1) and 2) might be better understood. It is not intended that this be an in-
depth study but something that adds to the knowledge of the situation in which the teachers

find themselves. With relation to teaching this would involve assessing the teachers’



perceptions of their own language skills, their language backgrounds and any training or
preparation they might have received for delivering science lessons in a second language.
In respect of learning it will involve ascertaining what pupil determined factors influence
the utilisation of code-switching, e.g., teacher perceptions of pupils’ English language
skills, any theories concerning pupil leaming and language presentation issues that the

teachers may have, teacher perceptions of pupil understanding within lessons.

1.6 Structure of the thesis

In Chapter 2, following this introductory chapter, a review of the literature will
consider the barriers to leamning scientific vocabulary and concepts in a second language.
Chapter 3 describes the research methodology and hence, the construction and use of the
research instrument itself, It will explain how data was gathered, transcribed, and analysed.
It will also explain the background theory to the production of the typology of code-
switching interventions.

In Chapter 4 atypology of code-switching interventions will be developed. The chapter
will explain how this has been accomplished and will begin to discuss some of the

difficulties inherent in attempting such a categorisation.

In Chapter 5 a structure for the analysis of how teachers use explanation to create
meaning in science lessons will be developed. It will explore theories conceming how
science teachers explain new concepts to pupils in the classroom. Hence, a framework will
be developed which attempts to describe the kinds of teaching intervention that enable the
explanation of new concepts and therefore represent vital elements of the teacher’s
contribution to the meaning making process. This framework will be used to analyse code-
switching events within the transcripts in respect of their contribution to meaning making.

In Chapter 6 analysis of code-switching strategies utilised by three different teachers
will be presented. This analysis will be conducted on relevant extracts from six transcripts
of six different lessons presented to standard 4 and 5 pupils. The analysis will, for the most
part, focus on how particular code-switching interventions are used to support the
explanation and development of the scientific view of the key concepts of the lessons.
Analysis will also examine some contextual factors which might be influencing the use of

code-switching by particular teachers.



Chapter 7 will discuss the conclusions and implications of the research. This will
include an evaluation of the effectiveness of the research instrument itself with suggestions
for modification and improvement, a discussion of the differing patterns of use of code-

switching by the teachers involved, a discussion of how the findings of this research project

contribute to knowledge in this particular field, how findings might influence the teaching

of science in Kenyan primary schools and suggestions for further study.



CHAPTER 2.

A REVIEW OF THE LITERATURE CONCERNING THE IMPLICATIONS
OF TEACHING AND LEARNING SCIENTIFIC VOCABULARY IN A
SECOND LANGUAGE: THE BARRIERS TO LEARNING NEW
SCIENTIFIC TERMS AND CONCEPTS.

2.1 Basic definitions and distinctions

Some of the terminology that is used in studies of bilingualism or multilingualism
can be used in different ways by different authors. For the sake of clanty it would be
sensible to define exactly what is meant here by significant terms used within this thesis.

The “first language” or “L1” is considered here to be the first language that the
child acquires. In this case this is Kigiryama, which is the language of the home for all of
the pupils. Kigiryama is the language that the child acquires in the same way that all
humans acquire their first spoken language because it is used by parents when speaking to
the child at home from birth. Kigiryama is also, therefore, sometimes referred to as the
mother or native tongue. Within this thesis, then, the terms “first language”, “L1”, “mother
tongue” and “native tongue” are considered to be equivalent and interchangeable.

The “second language” or “L2” is considered here to be any language that is
formally taught and therefore formally leamt (as opposed to acquired) by the child. English,
then, is clearly an example of a second language or L2 for the child as English is formally
taught and learned at school. Kiswahili is also formally taught and learned at school and is
also, therefore considered to be a second language or L2.

Although English and Kiswahili are considered as second languages, it is
recognised that the situation in respect of Kiswabhili is different from that of English
because of the close relationship between Kiswahili and Kigiryama. However, these two
languages are not identical and experience (direct observations within lessons and teacher
perceptions elicited through interviews) revealed that pupil proficiency in Kiswahili was

not as well developed as in Kigiryama.



2.2 Engaging in the learning process as an L2 learner

Most individuals in western societies engage in their schooling in their first
language. Worldwide, however, there are many students who, for one reason or another, are
taught in languages other than their first. This has profound implications for the
effectiveness with which teaching and leaming can be pursued in any subject but, in this
review it will be argued, that this is particularly so for science.

Those of us who have engaged in our schooling in our L1 appreciate that
establishing understanding in this way is often not a problem-free process. When students
are learning in their L2 a variety of additional barriers to leaming immediately become
apparent. For instance, do pupils think in L1 or L2? If pupils think in L1 but are taught in
L2 how do they translate words and their associated concepts from L2 into L1 whilst
retaining semantic equivalence? Do the vocabularies of L1 and L2, (both the established
vocabularies of the student and the broader vocabularies of the two languages concemned)
allow for transfer of meaning with equivalence? Is it possible to establish and access the
same conceptual understanding using either L1 or L2? These issues will be explored in the
following sections, which examine theories concerning how vocabulary develops in the
first language and second languages of bilingual students. To add a further layer of
complexity the implications of considering the vocabulary of science itself, as having

features of a separate language, and what this means for the learner, will be discussed.

2.3  The establishment of meaning and cognition

There are a number of factors that affect language development including an array of

environmental factors and the child’s cognitive abilities. It is not surprising that one of the
major factors affecting language development is the effectiveness with which the learner

develops a comprehensive vocabulary. Developing an extensive vocabulary or lexicon,
however, is not simply a question of leaming an ever-increasing number of new words.
The relationship between knowledge of the lexical elements of language and the
semantic competence that accompanies them, in terms of how these things are stored and
accessed within the brain, is still a matter for debate. Lexical development is linked to

memory capacity, structure and function. How the brain stores and retrieves lexical
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elements and their related concepts has been the focus of much research. It is thought that,
for monoglots, the lexical features (e.g. the morphologic and phonologic characteristics of
words) may be stored separately from their semantic features (the meanings of the words or

concepts which are associated with them).

The assumption that lexical' and conceptual® levels of
representation are independent has been supported in monolingual

research on word recognition and in recent work using picture

naming to investigate both language production and representation.

(Kroll, 1993)

We can all learn new words without knowing their meanings but if the development of

our vocabulary is limited to this then we will not be able to use the words to communicate
and therefore our language abilities will have improved in only a trivial way. In order for us
to develop our knowledge and understanding of the world and to be able to communicate
this, we must also develop our semantic awareness, i.e. we must understand the range of
meanings that a new word may possess within the different contexts in which it may be

used.

2.4 Dual lexicons and relationships between them

De Groot (1993) identifies three types of lexical organisation for bilinguals. Coordinate,
compound and subordinative lexical organisations are represented below in diagrams A),
B) and C) respectively. In each of the diagrams below the phonological (lexical)
representation for each word, in the relevant languages, is shown at the bottom of the
diagram. The lexical representation accesses the conceptual representations at the top of the

diagrams in different ways for different kinds of bilingualism.

11



Figure 2.1 A diagrammatic representation of types of lexical/semantic organisation

for bilinguals
(A) book kniga B)book = kniga C) book
/buk/
/buk/ /’kn’iga/ /bu /’kn’1ga/ /’kn’iga/
(de Groot, 1993, p.28)

The English word ‘book’ and its Russian equivalent (or cognate®) ‘kniga’ are used to
show how the lexical features and their related concepts may be stored in memory. In
coordinate bilingualism (Type A) the lexical and conceptual memory resources for these

words are independent, i.e., the L1 lexical item /buk/ is linked to one conceptual resource

and the L2 lexical item /*kn’iga/ is linked to a different conceptual resource. The two
lexical and conceptual systems are independent of each other though. It is suggested that
this type of bilingualism develops where the two languages are learned in two entirely
different cultural contexts where, the concept of a book, for instance, is sufficiently
different to be treated by the coordinate bilingual as two different objects. This could
happen where there is strict separation between contexts in which L1 and L2 are used. L1
may, for instance, be used within the home exclusively and L2 used exclusively outside of

the home.

In compound bilingualism (Type B) there is only one conceptual resource. The lexical
terms /buk/ or /‘kn’iga/ will both access this conceptual resource and therefore the

individual recognises these terms as being cognates. It is thought that this type of
bilingualism may develop when students are taught in schools where the meaning of a word
in the L2 is related to the meaning of the equivalent word in L1 or where the bilingual has
developed his or her dual language skills within a home where two languages are spoken
interchangeably by the same people and in the same situations (de Groot, 1993, p. 30).
Subordinative bilingualism, (Type C) de Groot (1993, p. 28) considered to be a feature

of lexical/semantic accessing where L2 has not been mastered completely and so the

12



individual is still learning. Here, it is thought, the new word in L2 is linked to its L1
equivalent and the concept match is made via the L1 translation rather than directly from

the L2 lexical form. Here there is considered room for error if the L1 translation is not an

adequate match with the L2 word and extra process performances are required to access

meaning. Dornic (1980) observes that the extra effort involved with understanding textin a

foreign language has quite acute detrimental effects on learning.

Apparently, decoding, (comprehending the meaning) in the
nondominant (second) language is slower. In addition, prolonged
verbal and intellectual activity in the nondominant language causes
mental fatigue and impairment of the short-term memory. Even on
tasks in which bilinguals performed equally well in their dominant
and nondominant languages, they perceive more difficulty, stress

and fatigue when using their second language.

(Domic, 1980)

Clearly subordinative and coordinate representations are less effective for learning
in L2 and, according to de Groot (1993) have been given less consideration in the research
literature, in favour of compound bilingualism, since the different systems were first
proposed by Weinreich (1953). De Groot goes on to argue that bilinguals may operate all
three structural systems with different bilinguals occupying different positions on a
continuum that ranges from purely compound to purely coordinate depending upon when
they learned their L2 and how proficient they have become. De Groot also identifies that
word type is important in the determination of how a lexical element will be stored within
memory, suggesting that concrete words (those that describe material objects as opposed to
an abstract state, quality or action) and cognates are likely to be stored in a compound

structure, whilst abstract words or noncognates are more likely to be stored in a coordinate
form. Words which a leamner has just been exposed to and has not fully acquired may be

stored 1n a subordinative format (de Groot, 1993, p. 46). A final important point is:

...that concreteness and cognate status per se are not the

determinants of representational form. Rather the degree of
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meaning similarity between the words within a translation pair may

ultimately determine the bilingual representational form.

(de Groot, 1993, p. 46)
Kroll (1993) supports this view and identifies that results from research using tasks
which emphasise the surface attributes of language, e.g. morphology, support the

‘independent or multiple memory’ model (Coordinate bilingualism) because there is a lack

of transfer of such features between languages. Where research has utilised tasks that
emphasise ‘semantic or conceptual’ attributes the common conceptual memory model
(Compound bilingualism) is supported because words in different languages do ‘prime’
cach other.

Potter (1984) has proposed two models of cross-language connection, Word

Association and Concept Mediation. According to Kroll:

The word association model proposes that the second language
makes contact with the first language at the lexical level by way of

cross-language word associations. Access to concepts from L2
words is therefore mediated through the first language by activation
of translation equivalents in L1. In contrast the concept mediation

model proposes that each language has independent access to a

common conceptual representation.

(Kroll, 1993, p. 65 + 66)

It is suggested that bilinguals utilise both of these models to negotiate meaning
between languages. The word association model being utilised where there is limited
sharing of meanings between translation equivalents in the two languages e.g., between two
abstract words. Word association (lexical-level) interaction is also thought to be important
where L2 leamers are novices i.e., these leamers rely on a subordinative process for
translation. It is thought that at the earliest stages of L2 leaming lexical-level mediation of
meaning 1s dominant but that this reliance on the surface features of language for
translation diminishes as fluency is attained and is replaced by the concept mediated model.
At this stage the leamer has direct access to conceptual information about L2 words without

first needing to translate them into L1. Kroll suggests, though, that both systems remain
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available for use and even for the fluent bilingual the word association model may offer the
only route to understanding when learning words with meanings which reside outside of the
scope of their common conceptual resource (Kroll, 1993).

Diagrammatical representations of the two models are shown below which include
an illustration depicting the relationship between information presented in the form of an
image of some sort. Here it is shown that this kind of information must be mediated via the

common conceptual resource before it can be negotiated in lexical terms.

Figure 2.2 The word association model of cross-language connection

4—>
:

(Kroll, 1993, p. 66, adapted from Potter et al, 1984)
In the word association model we can see that words presented in L2 can only

access conceptual representations via L 1. In the concept mediation model below we can see

that both L1 and L2 words can access conceptual representations directly.
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Figure 2.3 The concept mediation model of cross-language connection

u

(Kroll, 1993, p. 66, adapted from Potter et al, 1984)
Kroll and Stewart (1992) produce a revised model of the bilingual lexical and

conceptual memory representation that combines the word association and conceptual

mediation processes for L2 learners.

Figure 2.4 A combined word association and conceptual mediation model of cross-

language connection

Lexical Links

I U
________________________________ .>

Conceptual Links .-~
‘f

Concepts

(Kroll, 1993, p. 69, adapted from Kroll and Stewart, 1992)

In presenting this model Kroll makes a number of assumptions/statements concerning

directions and strengths of interactions between the various memory representations.
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1. For most bilinguals the L1 lexicon will be substantially larger than the L2 Iexicon
(hence the larger box).

2. The strength of the connections between L1 and L2 lexicons and the lexicons and
conceptual memory are thought to vary as a function of L2 fluency and language
dominance.

3. L2to L1 connections are assumed to be stronger than L1 to L2, (hence the dotted
lines from L1 to L2) perhaps because of the direction in which vocabulary is often
taught and because the larger size of the L1 lexicon means that there are more

mappings from L2 words than vice versa.

4. This asymmetry means that translations from L2 to L1 may proceed more readily
than from L1 to L2

5. Conceptual mappings are stronger from L1 than L2, (hence the dotted lines from L2

to concepts).

6. Translation from L1 to L2 is therefore more likely to require conceptual mediation.

7. L2 words will initially be mapped to L1 to gain access to concepts.
(Kroll, 1993, p. 70)

Compound bilingualism, which allows for concept mediation between languages, is
a superior form of dual language representation, particularly when leaming concept rich
subjects like science. It is vital, though, that concepts which are accessed from either
language are true representations of the meanings of the words used to access them. In the
case of bilinguals, the teaching and learning of science should aim to develop compound
representations of concepts and their related lexical items in L1 and L2.

Achieving compound bilingualism is not a straightforward process. In learning

science pupils are exposed to many new words and new ways of using words that they

thought they already knew. Seemingly similar words in different languages actually cover

different semantic fields (ranges of meaning) e.g., Ellis and Beaton identify that,
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The French distinguish between balle — a spherical object that can
be caught with one hand and ballon — that requires both hands; the

English translation ball is insufficient to represent and distinguish
these meanings. Terms for colour, temperature, divisions of the day,
kinship and parts of the body are all semantic fields that are divided

up in different ways in different languages.
(Ellis and Beaton, 1995, p. 112)

Ellis and Beaton comment that where there is 1:1 mapping of meanings words in

new languages are easy to learn. If this is not the case then a different range of lexical terms
must be utilised to describe an L2 word in L1. Ellis and Beaton (19935, p. 112-113) note that
a common problem with L2 learners is that they “ relied on a semantic equivalence
hypothesis”’, when learning new words hence assuming that the meaning of the 1.2 word

was identical to one in their L1. Leaming new words becomes a “labelling” exercise.
Unfortunately many of the “equivalents” do not share identical semantic fields and new
lexical constructions in L1 are required to describe the word. In order to enable compound

representation of scientific terms, for bilingual learners, some sort of active language-

learning programme will be a vital component of any teaching process.

2.5 Science language as a distinct language

To compound these difficulties concerning semantic equivalence in different
languages, many authors consider that, even for monolinguals, modem science teaching
has, to a great extent, become an exercise in language teaching because of the uniqueness

of the language of science itself. It is argued that if pupils are to become effective scientists
then they need to leam the skills associated with accessing the language of science. Lemke

refers to pupils being able to “talk science” in the classroom.

“Talking science” does not simply mean talking about science. It
means doing science through the medium of language. “Talking
science” means observing, describing, comparing, classifying,
analyzing, discussing, hypothesizing, theorizing, questioning,

challenging, arguing, designing experiments, following procedures,
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judging, evaluating, deciding, concluding, generalizing, reporting,
writing, lecturing, and teaching in and through the language of

science.

(Lemke, 1990, p. i1x)

Some authors consider that the learning of scientific vocabulary and language
idiosyncrasies is akin to learning a foreign language. Osbourne (1996, p. 274) says of

learning physics that it is “more akin to the learning of a foreign language than it is to the
learning of historical facts”. This is equally true of the other sciences. Yager (1983, p.577)
identifies that, “Some initial investigations of the nature of textbooks have suggested that

typically more new words and terms are introduced than one would expect to find in a
similar time frame as foreign languages are studied.”
Rosenthal suggests that this is not a problem for L2 learners claiming that the

vocabulary of science is foreign to both L1 and L2 leamers.

A fifth misconception about science instruction for LEP students is
that the technical and scientific words make the discipline
particularly difficult. If anything the language of science is ‘foreign’

to both native and non-native speakers of English.

(Rosenthal, 1996, p. 30)

Rosenthal’s stance avoids some important issues concerning how the L1, L2 and
scientific lexicons relate to each other in semantic terms. If we consider a monolingual’s
understanding of a broad concept such as metals we find that there are different fields of

understanding depending upon whether we consider the understanding of what a metal is

from a scientific point of view or from the layperson’s point of view. This is the case for
two reasons, firstly, the understanding in layperson’s terms is dependent upon the general
cultural inputs to the understanding of metals whereas the scientific perspective results
from the cumulative inputs from the culture of science. Secondly the layperson will use
different language to explore or describe metals or issues surrounding them than the
scientist. Everyday speech is often generalised, vanable, exaggerative and may relate to

fiction as well as fact. Science language is specific, often fixed in meaning, measured and
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related to fact. Science language will also cover issues associated with any particular
concepts that are outside the bounds of what would normally be considered by the
layperson in association with metals e.g., thermal conductivity. Therefore two semantic
fields concerning the meaning of metals and issues associated with them emerge which
overlap but are by no means identical. A monolingual person must understand both ofthese
fields to gain a scientific and everyday understanding of metals.

The situation for the bilingual 1s more complex still in that their everyday understanding
of metals will be constructed from a different cultural perspective. Therefore this semantic

field will contain some different concepts and therefore some words that may have no
equivalents in the second language or scientific semantic fields. It is impossible to

accurately represent how these fields of understanding might relate to each other but the

following diagram is an attempt.

Figure2.5 A diagrammatic representation of how the semantic fields for words

associated with the concept ‘metals’ might relate to each other when science is taught

in a bilingual setting

{
:

(12

Rectangle A represents the total conceptual vocabulary® of the leamner.
Circle B represents the L1 semantic field associated with metals.

Circle C represents the L2 semantic field associated with metals.

Circle D represents the scientific semantic field associated with metals.
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It is not intended in this diagram that the relative sizes of the fields have great

significance but only to show how meanings associated with the concept of metals might

relate between L1, L2 and the language of science and how all of that might relate to the
child’s total understanding of the world. Besides the overlaps between the semantic fields it
is also important to note that there may be everyday knowledge concerning metals in the L1

and L2 that resides outside of the child’s current understanding. There will also be a large
amount of scientific understanding which is outside of the child’s current understanding

because the child is a novice learner and because what is known, in a scientific sense, about
metals represents a vast semantic field which even a specialist may not have a total grasp

of.
The significance of this for the bilingual learner is that:

a) their understanding of the concept of metals is potentially more complex than a
monolingual’s.
b) 1f teaching takes place in only one language (say L2) the connections between

the other language (L1) and scientific understanding, and therefore potential
access points for enabling scientific understanding, are ignored.

c) 1f b) above is the case, knowledge and understanding concerning metals, for
instance, in L1 become marginalized and are not incorporated into and therefore

do not contribute towards the total understanding of what a metal is.

These points again emphasise the need to utilise L1 and L2 to achieve compound

representation of scientific vocabulary.

There are also some important issues concerning the maximum size of a student’s
functional lexicon at any particular age that have significance for effective learning.

Aburdarham (1987, p. 19) identifies that a number of authors have concluded that the

lexical development for bilinguals is inferior to that of monoglots. Aburdarham argues that
this is a result of studies into lexicon size which consider one language only and that when

the lexicons of both languages are considered together the bilingual lexicon is at least equal

to that of monoglots.
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These findings appear to be confirmed by the research findings of Pearson,
Fernandez and Oller (1995, p. 31-57), who studied the lexical development of Spanish-
English bilingual infants and toddlers in comparison to monolingual English and Spanish
children. The following bar chart illustrates the relative sizes of the lexical and conceptual

vocabularies of the bilingual and monolingual children studied.

Figure 2.6 A comparison of the relative sizes of the lexical and conceptual

vocabularies of monolingual and bilingual children

English ———  Toul
. Spanish AL Total Conceptual
0
3
20
10
0
Bilingual (N=12) Monolingual (N=10)

Bilingual and monolingual percentiles averaged across ages (Production)

(From Pearson, Fernandez and Oller, 1995, p. 44)

Although the authors urge caution concerning the small sample size, the results
seem to indicate that the combined bilingual lexicon is about equal to the monolingual.
Furthermore the size of the bilingual total conceptual vocabulary is also very similar in size
to the monolingual total conceptual vocabulary (See Pearson, Fernandez and Oller, 1993, p.
39-43, for details of how total lexicon size and conceptual vocabulary size are calculated).

This information seems to suggest that there is no linguistic deficit suffered by
bilinguals in terms of conceptual vocabulary size. For bilingual pupils learning in a single

language, say English, however, the composition of the total conceptual vocabulary is a
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source of disadvantage because it represents the sum of L1 and L2 conceptual vocabularies.
Therefore any particular scientific concept can only be explained or understood through
direct access (access without the need for any form of translation or concept mediation) to

perhaps half of the total conceptual lexicon. See figure 2.7 below.

Figure 2.7 A diagrammatic representation of monolingual and bilingual total

conceptual vocabularies

Conceptual English

vocabulary directly ey

accessed by learning Conceptual

in English vocabulary directly
accessed by learning
in English

Bilingual Momnolingual
Conceptual Conceptual
Yocabulary Vocabulary

This means that a bilingual, learning in only one of his or her languages, either has
fewer words with which to explore and understand any particular concept or has to

undertake an additional performance (translation or concept mediation) in order to access

conceptual elements from the other language.

2.6 Summary

It is clear that a compound multilingual understanding of important vocabulary
items and associated concepts is preferable. Compound multilingual understandings
(equivalent understandings in any language) mean that pupils can use concept mediation
(accessing lexical resources from conceptual resources, or vice versa, with equal ease
within and between any languages that the pupil is proficient in) in order to more easily
construct meaning by considering, comparing, organising and reorganising networks of
associated concepts. Compound multilingual understandings also allow pupils to access

conceptual understandings associated with their larger bilingual or multilingual conceptual
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vocabularies. How teachers develop compound multilingual understandings of scientific
ideas will be critical to enabling pupils to construct deeper meaning for scientific ideas.
Analysis must, therefore, consider how code-switching contributes to the
development of compound multilingual understandings of scientific concepts. For instance,
when teachers introduce new scientific words it will be important to consider what they do
in order to make meaning for these words when there are no words with semantic
equivalence available in Kiswahili or Kigiryama. Also, do teachers introduce new words in

such a way that pupils will be able to develop strong connections from L1 to L2, as well as
from L2 to L1?

! Lexical memory representations — Memory resource associated with storing understanding of the
morphologic and phonologic characteristics of words.

? Conceptual memory representations — Memory resource associated with storing the semantic characteristics
of words.

> Cognate — Words from different languages which have equivalent meanings.
* Total conceptual vocabulary — total number of concepts with lexical representations.
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CHAPTER 3.
RESEARCH DESIGN AND METHODOLOGY.

3.1 Reviewing the research questions

In order to be clear about the aims of the study, it would be helpful at this point to
restate the research questions. They are as follows:
1. How might the code-switching interventions used in science lessons in standards 4
and 5 at Mida Primary School be characterised?
2. How are code-switching interventions used to support the meaning-making process
in science lessons in standards 4 and 57

3. What are the contextual factors that might influence the use of code-switching by

individual teachers?

3.2 Research design

3.2.1 The type of study

Case study has been chosen as the research approach in this project because of a
number of strengths that the approach offers, particularly to an individual researcher.
Firstly, case study allows for a particular aspect of a problem to be studied in some depth,
by an individual, in a relatively short time period (Bell, 1999). Case study will allow for the
‘empirical investigation’ (Robson, 1997, p. 52) of a variety of interactive factors that will
influence the ways in which code-switching is used in science lessons (Bell, 1999). In
respect of the intent to gather information from multiple sources, case study is a flexible

and interactive approach that can be modified to accommodate unexpected opportunities or
limitations on location. Case study will offer an opportunity to construct model(s) for
explaining actual practice in this school which could be used later as a template, against

which, practice in other schools could be investigated. It will also allow for the initial
development of the research instrument within a less complex environment whilst

recognising that the form that emerges is intended to have the flexibility for effective use in

more than one location.
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3.2.2 Potential weaknesses of the case study approach

One of the concerns with the use of case study is that of the generalisability of the
conclusions to other similar situations (Robson, 1997, p. 72). In other words, can the
findings from a case study of code-switching practices in one Kenyan primary school, with
a particular set of influencing factors, be taken as representing the general situation in other
Kenyan primary schools which will have different sets of influencing factors? This study
accepts that its outcomes cannot be taken as representing standard practice or be typical of
behaviours found in other primary schools with different background factors but will be a
study of code-switching practices within the target school as a case in its own right. The
data, therefore, will be treated as representing a single case and not a sample of some larger

population, hence acknowledging the uniqueness of certain aspects of the language profile

and behaviour of the teachers of this particular school. However, it will provide insights
and conclusions which will be ‘relatable’ to other sites. Bassey (1981, p. 85) considers

‘relatability’ to be more important than generalisability in respect of the outcomes from

case studies. Relating the findings from this study to other situations will provide a basis
for understanding practice in different circumstances.

In any small-scale study there will also be a need for pragmatism in terms of such
1ssues as sample size and sample selection. This study is no exception, for instance,
negotiation of which lessons could be observed had to be accomplished whilst at the school
and in reference to the constraints that existed at the target school at that time. The sample,
referred to in this section, is the group of teachers who were observed in the classroom. The
size of this sample was limited, due to the relatively small size of the school and the fact

that only one school could be studied. Initially observations were planned across the school

from standard 4 upwards. Audio and video recordings were in fact made in standards 4, 5,
6, 7 and 8.

Once transcription began, however, a decision was taken to limit the number of classes
for which observations would be transcribed and analysed. This was partly due to time
issues associated with translation, transcription and analysis of the data but also, and more
importantly, reflecting the recognition that code-switching strategies are of far greater

importance and have a much bigger impact upon pupils learning in standards 4 and 5.
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The main factor that influenced the size of the sample, therefore, was the age
range/year groups studied. As standard 4 is the year when the teaching is first conducted in
English (having previously been taught in Kigiryama) it is the year when code-switching is
most important (because pupil English proficiency is not considered sufficient to allow
pupils full access to the curriculum) and most frequent. As pupil English language skills
develop through standards 4 to 5 and onwards up through the school the need for and
frequency of code-switching events diminishes.

The number of classes (standards) observed determined the number of lessons that
were observed, coded and analysed. Six single lessons were observed. These were broken
down into four singles with the same standard 4 class and two singles with the same

standard 5 class. Three teachers were involved with delivering these lessons. Teacher A

delivered two single lessons to standard 4 in week 1. Teacher B delivered two single
lessons to the same standard 4 class in week two and Teacher C delivered the two single

lessons to standard 5 in week 2. All single lessons were 35 minutes in length. The table

below describes the lesson topics and delivery arrangements.

Table 3.1 A record of the lessons and teachers observed

Week Teacher Class Duration Transcript  Topic

1 TeacherA  Std.4 1 single 1 Seed structure

1 TeacherA  Std.4 1 single 2 Functions of seed parts

2 TeacherB  Std.4 1 single 3 Structure of a maize seed

2 TeacherB  Std.4 1 single 4 Factors affecting the
germination of seeds

2 TeacherC  Std.5 1 single S Classification of plants

2 TeacherC  Std.5 1 single 6 Classification/structure of
plants

For reasons detailed below, only one comprehensive and some partial interviews

were completed and transcribed.
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Other considerations in respect of potential weaknesses in the case study approach,

e.g., ensuring objectivity, validity etc will be dealt with via procedural considerations later

in this chapter and in other relevant chapters.

3.2 Data sources and the rationale for choice

Four main data sources were accessed for use in this study. These sources were
chosen to enable observation of actual classroom practice in relation to code-switching in

science lessons, to allow for consultation with teachers regarding their analysis of code-
switching interventions that had been recorded in lessons and to investigate background

issues which might affect code-switching like teacher language proficiency, training and

relevant issues in respect of education policy and its implementation. The data sources

accessed were
e Structured observations.
e Postobservation interviews
e Teacherlanguage profile self-assessments
e Additional contextual information compiled on site

The table below describes how the data sources were then used in analysis in order

to provide answers to the three research questions. Further information on precisely how

the data from each source was treated in the analysis can be found in chapters 4, 5, and 6.
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Table 3.2 A summary of how data sources were used to address relevant research

questions

Lesson Post observation Teacher self- Contextual

Data source m) observation interviews. assessments. information

transcripts. from other
_‘\ sources.
Research A

questions
1. How might the
code-switching
interventions

used in science
lessons in Kenyan
primary schools

be characterised?

Data source used
to develop and
improve the code-
switching
typology. Initial
typology of code-
switching
interventions
applied to
transcripts. Cycle
of analysis and
restructuring used
to progressively
extend and refine
P 0]0 .
Data source used

Data source used
to develop and
improve the code-
switching
typology. Teacher
observations in
respect of code-
switching
interventions used
to extend or refine
typology by
confirming or
rejecting
intervention types.
Data source used
to help confirm or
reject outcomes
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switching.
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3.3.1 Structured observation of code-switching interventions in science lessons

The major data-gathering method used at the study site was structured observation.
This is one of an order of observation techniques available with participant observation
(which maximizes the involvement of the observer in the situation being observed) being at
one extreme and structured observation (which maximizes the structure of the observation
itself and, perhaps, though not so in this case, removes completely the observer from the
immediate situation under scrutiny) at the other. Structured observation generally involves
the use of some kind of categorization or coding scheme. The advantage of using
observational methods is that they attempt to measure what is going on in the actual
situation. This contrasts with interviews or questionnaires where researchers frequently

examine what people believe to be happening, and with experiments where reconstructions
of 'real world' conditions are often attempted.

Smith identifies a number of behaviourally orientated phenomena, which lend
themselves to examination using observation codes.

Table 3.3 A list of behaviours which could be investigated using observation codes

1 Non-verbal behaviours Bodily movements not associated with language.

2 Spatial behaviours The extent to which individuals move towards or
away from others.

3 Extra-linguistic behaviours Covers aspects of verbal behaviour other than the

words themselves. This includes speaking rates,

loudness and tendency to interrupt or be interrupted.

4 Linguistic behaviours Covers the actual content of talking and its

structural characteristics.

(Smith, 1975, p. 203f0)

As the research task involves examining the nature of the linguistic interaction

between a teacher and a group of pupils working within a classroom for a period of time, it
Is clear that structured observation is an appropriate method. The reason for choice in this

study was that it 1s a research method that provides direct observations of code-switching

interactions within the classroom in a short time period.
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3.3.2 Post observation interviews with teachers in relation to code-switching

interventions.

Post observation interviews, were used in order to help in:

o Identifying incidences of code switching during the lessons.

e Informing discussions as to the intended purpose of code switching at that
point.

» Informing discussions as to the expected outcome of code switching at that
point.

» Informing discussions relating to any other aspect of teacher behaviour
which might relate to code switching, e.g., if code switching appears to be
more frequent for any particular class and why this might be.

Results from interviews were used as one way of helping to categorise the various types of

code switching utilised within each lesson thereby helping to develop the typology of code-

switching interventions.

3.3.3 Teacher language profile self assessments

Individual language profiles were assembled by asking teachers to complete a

language self-evaluation sheet in respect of their own perceptions of their language
proficiencies in English, Kiswahili and Kigiryama. The aim of establishing a language
proficiency profile for the teachers was to try to provide some understanding of teacher
skills in speaking, understanding (spoken language), reading and writing in the three
relevant languages (English, Kiswahili and Kigiryama). Abagi and Cleghorn, for instance,
identified the problems that many primary school teachers have in using English. In their
study they found that only 3 of 40 teachers (7%) reported “no difficulty” teaching via
English (Abagi and Cleghom, 1990, p.67).

It was intended, therefore, that the information gained from the self-evaluations
could be used to provide a broader picture of language skills across the school and, for
those engaged specifically in the teaching of science to pupils in standards 4 and 5, to try to
make a comparison between their perceived language skills and the ways that each teacher

utilised language in their lessons. All teachers available, at the time of a debriefing session
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conducted after all classroom observations had been concluded, completed the self-

evaluations (9 out of a possible 14 teachers). All of the teachers observed teaching

standards 4 and 5§ were included in this sample.

3.3.4 Compilation of additional contextual information

In addition to the classroom observation and language profiles described above,
involving observation of linguistic interaction in the classroom, teachers were asked to
complete questionnaires concerning their language background, training backgrounds and
teaching histories. The aim of gathering this information was to attempt to assess whether
there was any perceivable link between the way that teachers use language in the
classroom, their own language background and any training/experience they might have
gained during their careers. In effect these issues would require in-depth investigation in
their own right. It was felt, though, that such an enquiry into these aspects would offer
valuable contextual information against which any evaluation of the main research data
could be made in a more informed manner.

The intent, in respect of the language background element of the questionnaire, was
to try to establish the area of Kenya that each teacher had been brought up in and what they,
therefore, regarded as being their mother-tongue. It is common for teachers to be posted to
different districts that perhaps, have different linguistic profiles from the area from which
the teacher originates. Or, perhaps for personal reasons (marriage etc.), a teacher will move
to different part of Kenya where his or her mother-tongue is not used. Knowing which
teachers were Kigiryama speakers as their mother-tongue was considered to be an
important issue in to the project.

There were also questions relating to what training or preparation teachers had been
given, either as initial teacher training or as INSET in respect of making provision for
pupil’s learning in a second language. Obura (1985), identifies that Kenya does not yet
offer training that would heighten teacher awareness of which language use procedures
might be most effective under any given cimumstance. The intention here was to see if the

situation that Obura had encountered in relation to second language teaching strategies still

prevailed.
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3.4 Administration of instruments.

3.4.1 Structured observation.

In each lesson an audio-record was made of all teacher and pupil utterances. In each
case the teacher wore a tie microphone attached to an audio-recording device carried in the
teacher’s pocket. The quality of recording was such that all teacher and pupil utterances

were clearly recorded. Each lesson was also video-recorded using a camera placed at the

back of the classroom. Video recording concentrated predominantly on the teachers’ oral
contribution to the lesson but also catalogued any additional inputs utilised by the teacher
to support scientific explanations during the lesson e.g., writing of key vocabulary on the

blackboard, production of diagrams use of visual prompts, use of physical resources, etc.

3.4.1()Observer effects and validity issues

As the observer was present in the classroom as the lessons were being delivered

there was a danger of observer effects influencing the behaviour of the teacher and pupils.

As Martin and Bateson point out:

The observer’s presence may introduce subtle bias even though the
subjects appear well habituated. For example some behaviours

(such as play or sexual behaviour), or some individuals (such as
juveniles) may be more affected than others by the observer’s

presence.

(Martin and Bateson, 1986)

In fact, there were to be two areas of concem in respect of observer effects in this
study. Firstly, there was the obvious possibility that the observer’s presence in the
classroom would cause teachers and pupils to behave differently. It had, for instance, been
suggested previously by another primary school teacher that in such circumstances the
teachers would “teach to their sweat” in order to impress the observer.

However, a relationship and rapport has been built up with the staff and pupils in the
target school over a number of years, (approximately 10) which, it is thought, will facilitate

the accumulation of accurate, relevant data by going some way towards overcoming these
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observer effects. Prior interactions with the target school had also helped to build a body of

knowledge concerning the ways in which science is taught and the resources available to

teachers and pupils and to establish a better understanding of the language profile of the

school.

How the observer’s presence did, in reality, affect the behaviour of the teachers and

pupils in the observed classes is difficult to gauge. There had, however, been a number of

previous observations conducted at the school in almost identical circumstances using
almost identical methods (i.e., the observer sitting at the back of the science lesson with a
video camera and/or audio recorder). It was hoped that this had helped to habituate teachers
and pupils to the observer’s presence and that therefore this would be an issue of limited
significance.

Secondly, there were potential effects due to teachers consciously or unconsciously
attempting to satisfy the perceived needs of the observer. For instance, the focus of'the
observations was teacher code-switching and the use of code-switching (to Kiswahili and
Kigiryama) in order to help explain concepts to pupils. If this intention had been explicitly
communicated to teachers prior to teaching it is possible that they might have used more
Kiswahili or Kigiryama than usual in order to satisfy a perceived requirement of the
researcher. The simple solution to this was not to tell teachers about the precise focus of the

research. However, this might not have been justifiable from an ethical point of view.

The withholding of information or the misleading of participants is
unacceptable 1f the participants are typically likely to object or
show unease once de-briefed. Where this is in any doubt,
appropriate consultation must precede the investigation.
Consultation is best carried out with individuals who share the

social and cultural background of the participants in the research,

but the advice of ethics committees or experienced and disinterested

colleagues may be sufficient.

(Bnitish Psychological Society, 1991)

The 1ssue of concern here was associated with the strictness of interpretation of the

language of instruction policy and teachers feeling that they were operating against the
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authority of the policy by code-switching rather than teaching entirely in English. However,
discussions with teachers at this and other primary schools prior to this study (in the
previous year), with the head teacher, govemors, school inspectors and District Education
Officer had established that implementation of the policy had moved on from the position
when it had been first developed. It was now accepted, particularly for schools in rural

settings, that code-switching was a necessary (vital) element of instructional practice. There

was therefore no conflict between practice in the classroom and national expectations. All
stakeholders in the educational process were unconcerned about the use of code-switching.

Hence, the study of code-switching in the classroom did not itself present any
ethical issues in respect of potential damage to the interests of the teachers involved from
any outcomes. The only issues for consideration were the minimalisation of observer

effects due to the teachers being aware of prime focus of the study and respect for the

teachers right to know the focus of the research. In order to satisfy both of these
considerations, teachers were told prior to observation that the intent was to study
language-use within science lessons without being specific about which aspects of
language-use were under scrutiny. This approach, also discussed prior to observation with
the project supervisors, offered a solution, which it was felt, limited observer effects but did
not compromise the ethical integrity of the interaction.

However, post observation interviews with some teachers included many questions
| concermning why teachers had made particular code-switching utterances. It is recognised
that the emphasis placed on this kind of interaction with pupils would have alerted teachers
to the focus of observations prior to the delivery of any subsequent lessons. It would not,
perhaps, have then been a surprise to observe an increase in code-switching events in

lessons taught after such interviews. However, during a final debrief all teachers were

asked whether or not they felt that the presence of the researcher, or any other factor, had
influenced or modified the way that they taught. In particular, did the teachers feel that the
presence of an observer had caused them to use more or less Kiswahili or Kigiryama during

lessons? There was a unanimous negative response to this question. Further, the teachers

stated that there was already a well-recognised necessity for using mother-tongue with
pupils, particularly at standards 4 and 5, and that the code-switching events had been

determined by the teacher’s perceptions of the needs of the pupils at the time.

35



3.4.1(in) Limitations/problems.

The limitations and problems associated with the structured observation will be

explored in the evaluation at the end of the thesis.

3.4.2 Postobservation interviews

It was intended that post observation interviews would be conducted as soon after
the completion of the lessons as possible, i.e., the same day or the following day if lessons
occurred late in the day. In each case, stimulated recall, (replaying of significant sections of
audio or video tape to the relevant teachers) was used to remind teachers of the code-
switching intervention itself and significant events leading up to and following the
intervention. The teacher would then be questioned as to what they felt were the reasons for
the code-switching at that particular point. The relevant extracts of video and the teacher

responses were audio-taped so that later transcription could match comments with the
correct part of the lesson. Given that it was impossible to predict the kind of code-switching
event that would occur in lessons, tightly planned interview questions were not prepared in

advance. The aim of the interviews was to allow the teachers to give their impression of

why they had code-switched and what they felt had been achieved by doing so.

3.4.2(i)Limitations/problems

In respect of teachers revealing their intentions when using different code-switching

strategies, there were again two problems. Firstly, the limited time and resources available

for conducting the research meant that there was insufficient time to conduct
comprehensive interviews with all teachers. As discussed earlier, the intention was to
interview teachers post observation concerning their reasoning in respect of code-switching
episodes. It was also necessary, at this time, to translate and transcribe any Kiswahili or

Kigiryama used during the lesson. In practice the translation and transcription took so much

time that the teacher became tired and the ‘interview” had to be terminated. Attempts were

made to conduct the interviews on the following day but even this proved to be impossible
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because there was a necessity for further lesson observations to proceed and teachers had
ongoing teaching commitments or were called away on training courses.

Secondly, teacher interviews, post-lesson observation, which could take place and
which were intended to reveal the intentions behind particular code-switching events were
often not entirely successful in delivering detailed explanations of such intentions.
Although there were many occasions when teachers could be absolutely explicit about their
motives concerning a particular code-switching event, they sometimes found it difficult to
express their reasoning in respect of the strategies that might have been utilised only a few

minutes earlier. It seemed that they had a tacit understanding of their own actions and

reasons but that they found these difficult to express.

3.4.3 Teacher language profile self-assessments

Teachers were asked to gauge their own proficiency in speaking, understanding

(speech), reading and writing using a seven-point scale similar to that used by Abagi and

Cleghorn (1990, p.67). The two extremes of the scale were termed “no ability” and “no

difficulty” and the teachers were asked to circle the number on the scale that they felt best
described their proficiency level in each of the skill areas. The self-evaluations were
distributed at the end of a debrief, itself conducted at the termination of the lesson

observation programme. Care was taken to ensure that clear instructions were given

regarding the structure of the evaluation sheets and their completion.

3.4.3(i)Limitations/problems

Itis accepted that, in order to make a precise measurement of teacher language

skills, 1t would be necessary to administer a range of detailed tests. Neither the time nor the

expertise was available for doing this within this study. However, the self-evaluations were

not intended to give precise measurements of teacher language proficiency but to offer

some contextual information against which to consider the data collected from the main

area of research.
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