L-Universita
ta' Malta

Jana Vella
Supporting students and teachers

to meet the language challenge in content subjects.

Dissertation submitted in partial fulfilment of the requirements for the

Master’s in Teaching and Learning.

June 2021
Faculty of Education

University of Malta



L-Universita
ta' Malta

University of Malta Library — Electronic Thesis & Dissertations (ETD) Repository

The copyright of this thesis/dissertation belongs to the author. The author’s rights in respect of
this work are as defined by the Copyright Act (Chapter 415) of the Laws of Malta or as modified
by any successive legislation.

Users may access this full-text thesis/dissertation and can make use of the information
contained in accordance with the Copyright Act provided that the author must be properly
acknowledged. Further distribution or reproduction in any format is prohibited without the
prior permission of the copyright holder.



ABSTRACT

Jana Vella
Supporting students and teachers to meet the language challenge in content subjects.

Studies suggest that there is a clear correlation between academic achievement and
proficiency in the language of schooling (LPU, 2016). In her discussion on local curricular
reform and English Across the Curriculum, Spiteri (2019) argues that a focus on students’
literacy skills should therefore be central to Malta’s efforts to meet EU achievement targets.
This research takes cue from this call and bases itself off the concept of Literacy Across the
Curriculum (Bentley-Davies, 2012, p. 5). Firstly, it identifies the literacy requirements of the
Science Learning Outcomes Framework and identifies the linguistic challenges of the year 7
coursebook (KS3 Science, Book 1). Secondly, it develops ten language scaffold sets designed
to accompany this coursebook. Finally, it conducts interviews with four science teachers
which reveal a problematic prominence of Maltese in science lessons, an awareness of the
lexical difficulties of the subject but a lack thereof in morpho-syntax, a generally positive
approach towards all teachers being teachers of language and some willingness towards
language sensitive planning. Four conclusions were derived, first, that students need to be
supported in viewing English as a tool, rather than a challenge; secondly, collaboration
between content and language teachers can ensure that language support does not stop at
the lexical level; thirdly, content teachers need to be supported in facing the constraints
that incorporating a language focus might pose; and lastly that providing teachers with
examples of language scaffolds might be one way of encouraging literacy support across the

curriculum.
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Chapter one: Introducing the study

Introduction

In the educational context, language is often regarded as a separate curriculum subject
existing in and of itself, which means that its role in learning in general is sometimes
overlooked. Fortunately, educational organisations and institutions are fast realising the
importance of language as a medium for learning in all content subjects. In fact, since 1954,
the European Union has been engaged with a Language Policy Programme (LPU) that
analyses the role of modern languages both in education and society (Council of Europe,

2020).

A recent recommendation by the Committee of Ministers (CM) is particularly salient,
as it expresses ‘the importance of preventing underachievement’ by drawing ‘attention to
the key role of language in ensuring fairness in access to knowledge’ (LPU, 2016, p. 5). Most
importantly, recommendation CM/Rec (2014)5 highlights to member states that
‘competences in the language(s) of schooling” are the crux of ‘equity and quality in
education and [...] educational success’, adding that language is therefore important ‘not
just as a separate subject in school, but in all subjects across the curriculum’ (LPU, 2016, p.

5).

The focus on languages in recent years is a timely one as several European countries,
including Malta, are becoming increasingly multicultural (NSO, 2011, p. 116). This
automatically leads to a greater variety of languages being spoken amongst Malta’s
population, adding pressure on local education systems that had historically catered for
Maltese-speaking cohorts. The challenges these new linguistic settings pose to schools seem
to be worldwide, and not all education systems have managed to come to grips with them
just yet. As Piccardo states, ‘the monolingual vision and habit [...] still characterizes our
societies and education systems, even in countries in which a plurality of languages is
codified at the institutional level’ (Piccardo, 2016, p. 16). In the face of such linguistically
diverse populations, education systems have the important responsibility of educating
students into becoming ‘plurilingual people, citizens who are not afraid of differences and of
various forms of linguistic and cultural contacts, but who see them as a natural social

process and as a potential richness’ (Piccardo, 2016, p. 16).



Unfortunately, it might be difficult to promote a positive attitude towards language
diversity if languages are seen as obstacles rather than tools. In Malta, such a negative
attitude might be especially fostered in learners with diverse language backgrounds
(Maltese included), who are struggling to build a solid foundation in content subjects being

taught in a language (English) that is often not their first.

The local context: Introducing the problem
English as the language of schooling

The language of schooling is defined as ‘the dominant language of instruction in school,
which is normally the main national or regional language’ (Language Division Unit, 2016, p.
8). It is described by the Language Policy Division (LPD) of the Council of Europe (CoE) as
having two dimensions: the first being language as a ‘system of signs’ which ‘can be studied
as an object in itself’ and the second being its role in the exchange of knowledge in all
content subjects (LPD, 2009, p. 3). As the LPD (2009, p. 3) expresses, ‘pupils and teachers
talk, read, and write within the learning processes and pupils need to master language to

demonstrate their knowledge in most school subjects’.

The Language Policy Unit (2016, p. 13) has written extensively on ‘the role of
language in knowledge building’ and the centrality, therefore, of ‘the relationship between
language and thinking’ in the learning of ‘all subjects.’ It is for this reason that special
attention is being given to the mastery of the language of schooling. More than ever,
teachers are being encouraged ‘to support pupils in mastering the specific language
competences that their school disciplines demand’, reason for which it is being suggested
that ‘pre-service training courses focusing on the language dimension should be offered to
all teachers, and not only to future language specialists, and that such courses should be

made mandatory in the long run’ (LPU, 2016, p. 8, p. 120).

In Malta, despite the fact that the predominant home language is Maltese (fluently
spoken by 93.2% of the population in comparison to the 60% who self-assess themselves as
fluent in English, NSO, 2011), English remains an important part of the language of
schooling. This is due to the fact that ‘a number of subjects’ are ‘taught and assessed at
secondary level mainly in English with books, notes and examinations set in English’ (Mifsud

& Farrugia, 2017, p. 84). This mismatch between the school and home language is not the



norm as the language of schooling is usually equated with the ‘mother tongue’ of the

country (Maledive, Council of Europe, 2020).

A 2016 publication by Camilleri Grima confirms the paradoxes of this dyad, as
teachers resort to Maltese to mediate the difficulties that the English language poses for
certain students. ‘English’, she writes, ‘has retained an almost exclusive role in reading and
writing, while Maltese fulfils fundamental pedagogical functions in classroom interaction’
(Camilleri Grima, 2016, p. 207). This confirms a continued trend from the past, as a previous
study by Camilleri Grima reveals, for instance, that teachers in Maltese schools feel that
English is an appropriate medium of instruction only with ‘higher-ability learners’ (Camilleri
Grima, 2002, p. 115). To facilitate learning for students struggling with sometimes quite
complex concepts in their second language, teachers have had to resort to techniques such
as code-switching and direct translation. In fact, all teachers interviewed in the study by
Camilleri Grima (2002, p. 117) claimed that ‘it is necessary to explain the lesson in Maltese
to a lesser or greater degree’ to avoid students feeling ‘lost’ and to overcome the language
barrier. This is echoed in Mifsud & Farrugia (2017, p. 97), whose research revealed that ‘in
state schools, 12—13-year-old students were being taught science predominantly in Maltese’
despite the fact that ‘reading and writing as well as formal assessment were in English’.
Camilleri Grima (2016, p. 177) describes how this ‘shifting from one language to another to
satisfy social and pedagogical conditions results in translanguaging’, that is, the ‘drawing on

all of one’s linguistic resources.’

In recent years, translanguaging has been suggested as a way to include students’
first languages in the classroom and allow them to strengthen their literacy skills in their
entire language repertoire. Translanguaging was first born as ‘a purposeful cross-curricular
strategy for ‘the planned and systematic use of two languages for teaching and learning
inside the same lesson’ (Conteh, 2018, p. 445). Nowadays, however, it is being employed
not only in bilingual settings, but also in multilingual ones, where students and teachers are
being encouraged to draw from a plurality of languages in written and oral interaction
(Garcia, 2009; Blackledge and Creese, 2010, Canagarajah, 2011; Garcia and Kano, 2014).
Translanguaging activities may involve teachers encouraging students to use their first
languages during research or production tasks, after which they would be tasked to

collaboratively translate their work to the target language (Mertin, 2018).



Although this approach is replete with benefits, it still does not address the fact that
ultimately, students need to be proficient in certain valued registers, which unfortunately,
do not always correspond to the home language. As Jaspers (2018) well argues:

[Teachers] have to navigate a single ideology that values the opposing themes of
transparent communication and emancipation through a collective standard variety
on the one hand, and respect for individual difference, freedom of expression and
equality (of languages, among other things) on the other (p. 6).
To be proficient in this ‘standard variety’, as Jaspers calls it, often means proficiency in the
language of schooling, which is what will secure academic success and good job prospects.
An additional issue with translanguaging is its reliance on techniques such as translations,
code-switching and code mixing (Garcia, 2014). These might not be ideal in Maltese
classrooms which now have an extra layer of language diversity due to the influx of
immigrants from European and African countries. Statistics released by the NSO for the
scholastic year 2017/2018 show, for instance, that ‘foreign children [made] up 11.1% of
Malta’s school-age population’ (Sansone, 2020, para. 7). It is evident, then, that resorting to
Maltese to support students overcome the difficulties posed by English might no longer be

the most inclusive practice.

Academic literacy: An additional hurdle

The challenges posed by the language of schooling become even greater if one takes
the concept of academic literacy into consideration. This is defined by the Education Policy
Division of the CoE (2016, p. 8) as ‘language proficiency that [is] valued and required by the
school’, which goes ‘beyond the spontaneous and generally informal language used in
everyday social life of most pupils.” In fact, academic literacy includes the ‘ability to
communicate competently in an academic discourse community,” a skill which encompasses
‘reading, evaluating information, as well as presenting, debating and creating knowledge
through both speaking and writing’ (Wingate, 2016, p. 350). This gives birth to a ‘hidden
curriculum’ which poses a challenge even to students whose home language is the same as
the language of schooling. One can imagine how much more challenging being academically
literate can be when competence in the language of instruction ranges from excellent to

functional to minimal in Maltese secondary schools.



It might be the case that the issues outlined above are the reason behind some of
the problems that Maltese education is currently facing. The Language Education Policy
Profile (LEPP) for Malta (2015) describes how ‘school and university educationalists on the
National Languages policy in Education Committee’ and Maltese ‘college principals,
Directors of Education and Education Officers’ have observed a ‘decline in higher level
language use’ (LEPP, 2015, p. 29). The same concern was also shared by the ‘language
associations’ ESU (English Speaking Union) and KNM (lI-Kunsill Nazzjonali tal-llsien Malti)
(LEPP, 2015, p. 29). Other problems, such as pupil failure and drop out add to the pool of
issues that must be tackled. Such concerns are unfortunately backed up by international
surveys such as PIRLS, the results of which show that the percentage of 15-year-old low
achieving students in Malta is significantly higher than that of their European counterparts’
average (36.3% compared to 19.7%) (LEPP, 2015, p.30). It is suggested, in the LEPP, that
such issues are made even ‘more pressing by the challenges of bilingualism’ (LEPP, 2015, p.
29). The same document asserts that the priority in language education policies should be
that of ensuring ‘that language problems of any kind’ are not ‘an obstacle to the potential
for pupils to learn or to express themselves’ LEPP, 2015, p. 41). ‘This’, the authors continue,

‘is the minimum condition to ensure that learning takes place’ (LEPP, 2015, p. 41).

Addressing the challenges
The National Minimum Curriculum Framework (2012)

Starting from the premise that Maltese and English are ‘core languages’ in Maltese
society and education (NCF, 2012, p. 34), local policy makers have addressed literacy and
language concerns in a variety of ways. One of the major aims of the National Curriculum
Framework for All (NCF), for instance, is that of developing in students ‘mastery in Maltese
and English’. This objective has been at the roots of Maltese education ever since the
publication of the National Minimum Curriculum (1999), whose tenth principle clearly states
that ‘bilingualism’ (defined as the ‘effective, precise and confident use of the country’s two
official languages: Maltese, the national language, and English’), is ‘the basis of the
educational system’ and is therefore a ‘goal’ to be reached ‘by the students by the end of
their entire schooling experience’ (NMC, 1999). Additionally, the NCF acknowledges how
new multicultural contexts have changed the language dynamics in classrooms, and states

that ‘Malta has become a multi-cultural society and that all schools should be in a position
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to provide children and their parents with language support in Maltese and English’ (NCF,

2012, p. 4).
The Learning Outcomes Framework

The recent replacement of the traditional syllabi with the Learning Outcomes
Framework was also a timely response to these growing issues. All content subjects now
have learning outcomes related to literacy skills, subdivided into ‘listening and speaking’,
‘expressive language’, ‘reading and understanding’, ‘writing’, ‘accuracy’ and ‘planning and
reflection” (MEDE, 2015, pp. 70-71). The rationale behind the integration of literacy LOs is
the belief that ‘literacy development’ requires ‘a whole-school approach [...] in which a
community for literacy is promoted throughout the curriculum’ (MEDE, 2015, p. 70).
Although this is definitely a step towards the right direction, it has also brought about a
novel situation where content subject teachers are being faced with LOs that are normally in
the realm of language teachers. In the Year 7 LOF for Core Science, for instance, we find an
‘expressive language’ LO, which sees students ‘[developing] a presentation to convince
[their] peers that eating healthily has a positive effect on our bodies including our
circulatory system’. Whereas this LO surely requires content subject knowledge, its
achievability is equally reliant on the possession of the right language tools for presenting a
convincing argument, such as relevant discourse markers (additionally, however,

furthermore, etc.) and phrases (I believe that..., in my opinion, etc.).

A National Literacy Strategy for All in Malta and Gozo (2014-2019).

This project, which spanned a period of five years, sought to analyse the literacy
needs of diverse communities in Malta, these being children in the first, early, junior and
secondary years; youths; adults; children with learning difficulties and disabilities; and third
country nationals (MEDE, 2014). In the publication outlining this strategy, each of these
groups’ needs were identified, goals were established, and ways to reach these goals were
suggested. With regards to secondary school students, which is the age group that is of
major interest to this dissertation, the document highlights how despite the fact that by
school leaving age, a student is ‘expected to read and write fluently and independently,
have high levels of expressive and receptive language and use language in a correct

manner’, this is not reflected in reality (MEDE, 2014, p. 38). Instead, far too many students



are leaving secondary school ‘with low levels of reading comprehension and writing skills’,
which prevents them from successfully moving on to further education and to ‘cope with
employment and daily activities’ (MEDE, 2014, p. 38). In order to strengthen the literacy
skills in the teenage years, the policy gives multiple recommendations, the most salient of

which are the following.

Recommendation 35, for instance, suggests that ‘learners who are struggling with
literacy may be provided with additional sessions by specifically designated tutors.” (MEDE,
2014, p. 39). There are a number of issues with such a pull-out model, particularly because
additional sessions often take the place of other lessons or else need to be provided after
school hours, the latter of which is not ideal for a student who has just had to sit through a
whole day of classes. Should it be during school hours, there is also the issue of needing
more staff to provide all of these students with personalised tutoring. Finally, and perhaps
the most problematic of all, the majority of students, who will not be present in the tutoring
session, might miss out on important training which could benefit their literacy skills as well.
Research shows, in fact, that all students, even ‘strong’ ones, will benefit from a language
focus in content subjects. Meltzer & Hamann (2005, p. 55) write:

Readers who are competent in one or more areas may struggle with written
materials in other areas (an excellent English student may struggle with her science
textbook, for example). Even our strongest students require vocabulary development
[...]. In a real sense, all such students are learners of English.
Other noteworthy recommendations in the National Literacy Strategy for All discuss how
special attention must be given to underperforming students following the PISA (2009+)
results; how pre-service teacher training needs to include a focus on literacy; how the
syllabus should be shrunk to allow for more ‘Reading Time’; and how Content and Language
Integrated Learning (CLIL) should be adopted, thereby involving the teaching of content

subjects ‘exclusively through English or Maltese’ (pp. 39-40).

As of yet, there is no research on whether these suggestions have been
implemented and to what extent. Furthermore, the suggestion to use English or Maltese
‘exclusively’ in a content lesson (with students who could possibly be struggling with the
languages themselves) does not come without several implications. The question that

arises, at this point, is this: If one had to follow the guidelines recommended by the National



Literacy Strategy for All, how could a non-language subject teacher help his or her students
develop their literacy skills, while simultaneously looking out for underperforming students

and covering the content required using exclusively English or Maltese?

This study
Rationale

This research stems from the need to answer this question, but also from the recognition of
three major issues in education globally, which are core to the Maltese context just
described: 1) the heavy language load faced by students whose language of schooling does
not match their home language; 2) the difficulties faced by content subject teachers who
might not possess the linguistic confidence / know-how to tackle student literacy needs,
and; 3) the lack of material (hard resources, clear guidelines) existing locally for how
teachers should address the specific language needs of the subjects they are teaching. While
much has been written about the need to improve our students’ literacy skills,
unfortunately there is still very little material provided to teachers so that they may
effectively implement the recommendations outlined. This research suggests that one way
of tackling the problems identified so far, is by following pedagogical models where English
as a Medium of Instruction (henceforth EMI) is paired with language-sensitive lesson
planning (LPU, 2016). This, it proposes, provides the language scaffolding required for all
students to be able to not only follow the lesson successfully, but also to strengthen their

literacy skills across the curriculum.

Research question

The main question that this research addresses is: ‘How can content subject teachers
design language-sensitive lessons to improve students’ academic literacy skills?’ To answer
this question, this research first discusses the language demands that the Science subject
poses on Year 7 students in Maltese state schools. It outlines the language load present in
the curriculum, and then develops ten sets of language scaffolds which integrate both
content and language aims. These lessons are then presented to five science teachers from
State schools around Malta, who are interviewed on their perceived efficiency of pairing
language sensitive planning with EMI. This, in an attempt to answer the second research

guestion, that is: ‘What are science teachers’ responses to language sensitive planning and
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delivery?’ The interviews also seek to present teachers’ opinion on the changing educational
landscape in Malta, so as to answer a third research question: ‘How are science teachers in
Maltese state schools experiencing the increase of multilingual classrooms?’. Set sections in
the dissertation provide further information on the literature that informs this study and the
methodology adopted to conduct the research. Finally, the conclusion presents a summary
of the findings, together with suggestions for further research and recommendations

moving forward.

Conclusion

Ultimately, this research seeks to provide a concrete, practical, example of how content
teachers may be supported by language specialists in scaffolding the linguistic load that
students encounter in specific subjects. Through such cross-curricular collaboration,
students who are failing to fulfil their potential in content subjects because of undeveloped
language competences may be able to strengthen their literacy skills, which will serve them
not only in class, but also beyond. As Spiteri (2019, p. 200) puts it: ‘The pivotal role of
language in education becomes critical and is tied to issues of equity and social justice in
contexts where the language of the home and the school are different’ as is the case in
Malta. At the end of the day, making the language of schooling accessible to everyone
equates with rendering learning and education accessible to everyone. Unfortunately,
although this is a scenario aimed for by all educators and educational institutions, it might

not be reflecting reality under the present circumstances.

The next chapter gives an overview of the literature on which this research is based,
ranging from academic literacy to the genre-specific language needs of science as a content
subject. It provides an overview of three models on which the material development aspect
of this dissertation is founded, namely SIOP (Sheltered Instruction Observation Protocol) R2L
(Reading to Learn) and LDIAS (the Language Dimension in All Subjects). This is followed by
the third chapter, which discusses the methodology adopted during data collection and the
theoretical paradigms that inform this dissertation. In the fourth chapter, the interview
results are presented and discussed, and conclusions are derived about the effectiveness

and practicality of the language scaffolds presented to the participants. Finally, the



conclusion provides an evaluation of the whole study together with critical analysis of the

results obtained and suggestions for future research.
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Chapter two: Literature review

Mastering the language of schooling is essential for learners to develop the skills
necessary for school success and for critical thinking. It is fundamental for
participation in democratic societies, and for social inclusion and cohesion.

(Language Policy Unit, 2016, p. 5)

Introduction

In the introduction to this dissertation, three language-related challenges were identified in
the local educational context. These were: i) the difficulty that arises when the language of
schooling is not the same as students’ home language, ii) the difference between basic
proficiency and academic literacyi, iii) the limitations of code switching, code mixing, and
translation in plurilingual classrooms. In this chapter, a fourth and major problem is

elaborated upon, this being the genre-specific language difficulties that Science poses.

The first section of this chapter reviews literature related to language of schooling
and academic literacy. Firstly, the importance of these two elements in student academic
success is outlined, shifting then towards the language load of science, which is the subject
chosen for the resource development aspect of this dissertation. This will then be followed
by a discussion of three different methods that have been effectively employed in order to
deal with language and literacy issues across the curriculum, namely ‘Sheltered Instruction
Observation Protocol’ (SIOP), ‘Reading to Learn’ (R2L) and ‘The Language Dimension in All
Subjects’ (LDIAS), all of which fall under the greater umbrella of ‘Literacy Across the
Curriculum’ (henceforth, LAC). Finally, the last section will focus on this research, describing
its connection to other studies and commenting on the usefulness of material development

studies.

Language of schooling and academic literacy

Perhaps the best way to understand the importance of the language of schooling in
education is by considering the ‘tripartite’ nature of the curriculum, which consists of
‘academic, social, and communicative demands’ [italics mine] (Verplaetse 2000, p. 33). The
latter aspect represents the way in which language is embedded in all subjects across the

curriculum, spanning from communication needs in the classroom (teacher instruction,
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student questions and answers, teacher feedback, etc.) to study materials (teacher’s notes,
text and workbooks, additional information on the internet, etc.) to assessment methods
(written / oral tests and examinations). The language dimension in all subjects is
acknowledged by policy makers even in the European context, as recommendation
CM/Rec(2014)5 of the Committee of Ministers to member States [...] highlights the
importance of language not just as a separate subject in school, but in all subjects across the

curriculum’ (LPU, 2016, p. 5).

Meltzer & Hamann (2005, p. 36), explain how ‘successful academic achievement and
lifelong learning depend on a student’s ability to effectively use language to analyse,
synthesize, and evaluate’. These language functions manifest themselves in all content
subjects (for example, science, biology, history, geography, etc.) as students are required to
engage with the material provided by making judgements, comparing information, asking
guestions, and finally being able to communicate that which has been learnt through the
production of texts, projects and presentations. In the content subject class, students must
‘be able to read and understand [...] textbooks and reference materials, write persuasively,
argue points of view, take notes from teacher lectures or internet sites and articulate their

thinking processes’ (Echevarria, Vogt & Short, 2017, p. 14).

Competence in the language of schooling is a determining factor for academic
success. This has been proven by ‘international language benchmarking initiatives (PISA,
PIRLS)’ which have declared language proficiency to be an ‘intervening factor in learning in
all areas’ (Lorenzo & Meyer, 2017, p. 153). Because of this, the Language Policy Unit (LPU) of
the Council of Europe (CoE) has been taking a special interest in what it has perceived as a
‘language deficit in many European education systems’ (Beacco, 2017, p. 157). There is, in
other words, a general agreement across the literature that proficiency in the language of

schooling is the crux of ‘schooling for equity and quality in education’ (LPU, 2015, p. 5).

As discussed briefly in the first chapter, struggles of learning a content subject are
rendered even greater when the language in which it is being taught is not a language in
which students are competent. Lack of proficiency in the language of schooling might mean
students are placed in lower tracks where it is the content that is reduced or simplified,
rather than the language in which it is being taught. Such banding is especially ineffective
considering that a language focus in content subjects benefits not only those struggling with

12



the language of schooling, but also those who are fluent in it. This is reaffirmed by the LPU
(2016, p. 48) with regards to academic literacy, as they write how programmes designed to
teach this through ‘separate and special courses [...] have proved to have little sustainable
effect.” What has shown ‘promising results’, instead, are ‘programmes that integrate the
language dimension into subject-specific curricular planning and teaching routines’ (LPU,

2016, p. 48).

A brief note on academic literacy here can further clarify its difference from the
more general ‘language of schooling’. Academic literacy encompasses three major
components, these being: knowledge of the language of schooling, knowledge of the
content being taught, and knowledge of the way assigned tasks are successfully undertaken
(Short, 2002). As discussed in the introductory chapter, the first component, that is,
knowledge of the language of schooling, goes beyond being fluent in everyday speech, and
includes ‘the use of higher-level vocabulary, more complex sentence structures, and more
sophisticated forms of expression’ (Echevarria et al, 2017, p. 13). The second component,
that is knowledge of the content being taught, is related mostly to learning that occurs in
the specific subject lessons, for instance the concept of ‘photosynthesis’ in science. Finally,
knowledge of the way tasks are successfully undertaken relates to specifically teaching ‘the
procedures for accomplishing the task’. Short (2002, p. 19) explains for instance, how, one
cannot simply ask students to create a ‘timeline’ without explaining how to do so. Similarly,
one cannot expect a science student to hypothesis what will happen in an experiment if one

does not equip him / her with the structure for writing a hypothesis.

The tripartite nature of academic literacy means that it is sometimes considered as
‘a second language for all students’ including those whose home language is the same as the
language of schooling. Furthermore, it means that these difficulties could be twofold for
those whose language of schooling is not their home language (Echevarria et al, 2017, p.
13). Meltzer & Hamann (2005, p. 30) note for instance, that when attempting to develop
competence in academic English, language learners often ‘rely heavily on oral language
features’, which renders their writing ‘less fluent’, ‘less accurate’ and ‘less effective’.
Additionally, Schleppegrell (2004, p. 107), notes that English Language Learners (ELLs)
overuse ‘because’ clauses, leading their writing to appear ‘illogical’, ‘informal’ or

‘underdeveloped’. Learners, she suggests, should be made explicitly aware of the
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conventions of academic language, and need to be trained in developing their academic
literacy skills (Schleppegrell, 2004). This is reiterated by Echevarria et al. (2017, p. 12), who
state that ‘programs that do not accommodate the time needed for acquisition of academic

language do the students a disservice’'.

An additional layer of difficulty is added when one introduces the concept of
‘disciplinary literacy’, which refers to the language demands specific to different content
subjects. Reading and producing texts from different content areas might require a diverse
set of skills. Duke and Martin (2015, p. 235) argue, for example, that even the most basic
level of text understanding, that is ‘comprehension’, is ‘genre-specific to a significant
degree’, and ‘the ability to comprehend one genre well does not guarantee proficiency at
comprehending another genre’. They explain how ‘the purpose and characteristics of the
genre influence the processes involved in successfully comprehending it’ (Duke & Martin,
2015, p. 235). One can see, therefore, how important it is for teachers to nurture genre-

specific language knowledge in their students.

This is reiterated by the LPU (2016, p. 12) which explains how different reading
strategies may be useful when reading different text types. Skills such as ‘browsing [and]
reading visual clues’, for instance, are handier when reading a magazine article rather than a
technical report, which instead requires ‘engaging prior knowledge, using knowledge of the
likely structure [and] focusing on detail’ (LPU, 2016, p. 12). The same goes for writing about
a ‘science experiment, a field visit for geography, or a drama presentation’; all of these
require the literacy skills of their specific disciplines. The situation is no different for science,
whose genre-specific literacy demands this research is based upon. The following section is
dedicated to outlining the literacy demands of science, an analysis which is foundational to

the language scaffolding proposed in the material developed.

Disciplinary literacy in the context of science

Disciplinary literacy is defined as ‘the use of reading, reasoning, investigating, speaking and
writing required to learn and form complex content knowledge appropriate to a particular
discipline’ (McConachie & Petrosky, 2010, p. 16). Closely connected to ‘content-area
discourse’, it refers to knowledge of how ‘the “big ideas” within a discipline are organized

and connect’ (Meltzer & Hamann, 2005, p. 48). In other words, to be familiar with the
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genre-specific literacy of a particular subject means to have access to ‘the kinds of
resources, tools, and strategies used to think about that discipline; the spoken and written
conventions of presentation in that discipline; and the understanding of how to carry out
inquiry in that content area’ (Meltzer & Hamann, 2005, p. 48). Furthermore, to be familiar
with the genre-specific literacy of a particular subject means to be aware of ‘context,
meaning [and] purpose’ of the texts within that subject (LPU, 2016, p. 13). In the light of the
above, one can see how cognitive and linguistic development seem to be intricately linked,
which proves problematic when considering that in ‘[m]ost educational systems around
Europe, there are ‘a considerable number of students who are unable to profit from
mainstream education because of their lack of basic skills in the dominant language of

schooling’ (LPU, 2016, p. 21).

The link between language and learning is of course just as evident in the science
subject. This has been highlighted not only through the various research that has been
carried out on the nature of the science-specific language load (which shall be explored in
the following paragraphs), but also by the fact that students who struggle with the language
of schooling are found to lag behind in science, partly due to its ‘very specific “dialect”’,
separate from ‘the general academic variety of the dominant language of schooling’ (LPU,
2016, p. 73). Fradd & Lee (2001, p. 480), claim for instance, that there exists a very real gap
between ‘mainstream and non-English language background’ students, the latter of which
might be fluent enough in daily conversation, but might still be coming to grips with the
specific literacy requirements of the subject. They proceed to argue, in fact, that although
there is an evident need for specific literacy instruction in the science classroom, these are

not catered for in the material developed nor in the lessons provided (Fradd & Lee, p. 480,

p. 492).

The question that might follow at this point is: ‘What are then, these specific
language needs that the science subject calls for? The first set of language needs is related
to the process of ‘inquiry’, deemed by the US National Research Council as the ‘heart of
science and science learning’. The process of inquiry involves a variety of language
functions, as can be discerned from the National Curriculum Framework for All (NCF, 2012).
This document describes the acquisition of scientific ‘inquiry and critical thinking skills’ in

terms of students’ ability to ‘ask appropriate questions, devise methods for answering
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them, obtain and interpret evidence and communicate the conclusions and reasoning that
led to them [emphasis mine] (NCF, 2012, p. 35). Additionally, students are expected to be
able to ‘use their observations to explain concepts, principles and theories, and use their
skills to elaborate on explanations using appropriate scientific language and techniques such
as tables, charts and mathematical methods’ [emphasis mine] (NCF, 2012, p. 35). The above
statements clearly prove the close connection between language and scientific inquiry, as
many of the goals set for students at secondary level involve a variety of language functions
such as questioning, interpreting, explaining, elaborating, all the while adhering to the
‘appropriate scientific language’ (NCF, 2012, p. 35). Additionally, one might point out that
content related LOs which make use of terminology such as ‘to name, define, write,
compare, tell, [...] illustrate, hypothesize, appreciate, evaluate, argue, deduce, refute, [and]

qguantify’, all require the mastery of different language forms (Beacco, 2017).

Scientific language is also unique in terms of genre. Whereas normally, students
would be accustomed to reading narrative or anecdotal texts, scientific writing is usually
‘factual, hierarchically organised [...] and dense’ (LPU, 2016, p. 74). Procedural language and
logical connectors are of special importance as with ‘lab directions and reports.” The same
publication outlines how the language load in science encompasses everything from the
lexical level, involving the most basic components of language (vocabulary items such as
‘technical terms’ and ‘nominalisations’) to the ‘morpho-syntactical level’, where students
encounter such language items as ‘expanded noun phrases, extended [attributive] clauses
and subordinate clauses’ (LPU, 2016, p. 74). These provide a challenge at the reception
stage, when students are actively grappling with expository texts to gather information, but
more so at the production stage, when students must create artefacts which follow the
conventions that the genre demands, such as a lab report or a description of a scientific

process.

Language analysis of scientific texts has shown that there are specific features which
characterise the genre, as summarised by Beacco (2017, p. 167). There is, in scientific
discourse, a predominance of indirect speech, with a preference for impersonal and
pronominal forms and the use of the passive voice without agents (for instance, ‘it has been
proven that...”). Additionally, when presenting or analysing data, quantifiers are often used

in conjunction with ‘indefinite or appreciative expressions’ such as ‘a little under half’, or ‘a

16



large number of’, etc. The conditional tense is an important contributor to scientific
language when presenting possible or probable scenarios, as are quantitative expressions
such as ‘more often than not’ and ‘generally’ when discussing phenomena and experiment
results. Finally, ‘expressions of obligation or norms’, such as ‘we have to’ and ‘we should’
also feature strongly in science reports, particularly when giving recommendations at the

end of studies or experiments (Beacco, 2017, p. 167).

The pedagogical response to the language load of content subjects

There is a vast literature covering the issues tackled above and an equally large number of
different methods that have been adopted globally in response to the language problem in
schools. However, before delving in detail into three of these models (SIOP, R2L and LDIAS),

it is pertinent to discuss the umbrella term that connects them all, that is, LAC.

Literacy Across the Curriculum (LAC)

All of the issues described above are, in some way or another, connected to the concept of
literacy. LAC is based around the notion that literacy is crucial to student success because it
is the key to access all areas of the curriculum (LPU, 2016, p. 5). LAC proposes the
integration of a language focus and content in content subjects, through the planning and
structuring of language activities into content classrooms (Tan, 2011, p. 327). One way for
LAC to be implemented is for teachers to adopt ‘strategies characteristic of (English)
language teaching to explicitly address the language demands inherent in their discipline’
(Spiteri, 2019, p. 203). Pedagogical approaches that operate within the LAC concept
consider the language demands of their specific subjects and include activities that
strengthen students’ literacy skills. This, in turn, allows learners to read and produce texts
that match the target genre (be it scientific, historical, sociological, etc.) Ultimately, the goal
of LAC is to increase students’ ability to engage in ‘thoughtful reading, writing, and
discussion’ within their content subject and be able to succeed in formative and summative
assessments (LPU, 2016, p. 22). Proper academic language use is the ‘most reliable
foundation for success in school, for success in subject learning and success in society at

large after graduating from school’ (LPU, 2016, p. 22).

As with any other pedagogical approach, the adoption of LAC depends greatly on

educators’ input. Teachers should be aware of the language demands of their subject, of the
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literacy level of their students, and of the activities that would most enable their learners.
The role of teachers in LAC begins at the preparatory level. Teachers start off by extracting
the language demands of their subject, something which is often familiar subconsciously,
but perhaps not explicitly tackled. By making this ‘tacit knowledge explicit’, teachers
become aware of which language components must be incorporated in their lessons and
can then plan accordingly. In this manner, educators start an important process where they
bring students’ ‘personal epistemologies’ closer to the language required of that particular
discipline (Briguglio & Watson, 2014, p. 71) There is also an important shift in mindset
involved, whereby teachers realise that possessing the bricks (content) in a language is
worth little to nothing without having the mortar (language) to piece it all together.
Whereby traditionally, teachers may have asked themselves: ‘How can | ensure that student
knowledge in my content area increases?’, now the real questions become, ‘How will
students in my classes become better speakers / writers / readers of math / social studies /
science / business / art as a result of being in my class?’ (Meltzer & Hamann, 2005, pp. 54-
55) and ‘How will students be supported to think “like a mathematician or geographer or
scientist”?’ (Spiteri, 2019, p. 201). Research suggests that the success of such higher
cognitive learning, ‘hinges on an ability to access and use the specific linguistic features
associated with the disciplines,” which in turn ‘encourages learners to make connections
beyond the classroom and the school subject to the wider context outside the school’

(Spiteri 2019, p. 201).

Multiple practices are associated with LAC, some of which overlap and feature in
different pedagogical models. Meltzer & Hamann (2005, p. 10) give a good summary of
what implementing LAC involves. Teachers must, first and foremost, be supported
throughout the process and provided with ongoing professional development. Once they
are sufficiently trained, teachers can practise analysing and recognising discourse features
which are prominent in their discipline and consequently make their students aware of
them. Additionally, LAC also involves having learner-centred classrooms so as to enhance
student motivation to read and write. This involves connecting content with students’ prior
knowledge, having students work in pairs and in groups, and having interactive lessons in
general, all of which provides students with the opportunity to not only read, speak and

write about the subject but also to properly think about it. Embedding ‘Reading and Writing
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Across the Curriculum’ is another strategy that goes hand in hand with LAC. Including a time
dedicated specifically to silent reading within the curriculum has been proven to build a
‘positive literacy culture’ (Meltzer & Hamann, 2005, p. 27). Ways to render reading time
more productive include activities such as ‘two-column note taking’, use of ‘graphic
organizers’, ‘recognition of text features’ and ‘study strategies such as outlining, coding, or

underlining’ (Meltzer & Hamann, 2005, p. 37).

A study which shows the effectiveness of having a literacy focus in bilingual classes is
the one carried out by the Valle Imperial Project in Science (VIPS) in the US (Amaral et. al,
2002). In this project, teachers were professionally trained to teach science through inquiry
and implemented scaffolding techniques which allow students to move from guided to
independent production. In this project, tenets of LAC were utilised, paired with
translanguaging, to allow students to develop both content knowledge and literacy skills.
Teachers for instance, developed students’ vocabulary by naming items being distributed
from the science kit and by keeping a vocabulary bulletin board for each unit, which the
students copied down in their notebooks. Students were encouraged to carry out
observations in pairs and generate questions in response, aided by visual and linguistic cues
provided by the teacher in either the home (in this case Spanish) or school language
(English). Furthermore, learners were routinely tasked with writing their observations down
in their science notebooks, so as to further develop their ‘cognitive abilities and linguistic

proficiency at all levels’ (Amaral et al., 2002, pp. 235-236).

This is just one example of how LAC may be implemented, however there are other
methods that have been developed throughout the years (Windyaningrum & Arini, 2016;
Lambert, 2018; Fradd, Lee & Saxton, 2001; Shores & Smith, 2001). As briefly mentioned
before, this study homes in on three models which have been successfully implemented in
multiple contexts, these being: Sheltered Instruction Observation Protocol (henceforth
SIOP), Reading to Learn (henceforth R2L) and the techniques recommended by the LPU in
the Language Dimension in All Subjects (henceforth LDIAS). The approach taken by SIOP,
R2L and LDIAS are foundational to the language scaffolds developed in this study, which will
be based off techniques and activities that have been tried and tested within these three

models.
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Sheltered Instruction Observation Protocol (SIOP)

The SIOP is a US-based model which stemmed from the growing awareness of the schooling
inequalities between (English Language Learners) ELLs and native speakers of English. In the
US, ELLs refer mostly to Hispanic, Latino and Asian students who are attending language
instruction programmes which will allow them to attend public schooling (US Department of
Education, 2014). Although this is different from the Maltese context, a strong parallel may
be drawn between the two, which renders the methodology adopted in US schools valuable
to this study. In fact, the techniques utilised by SIOP with ELLs to scaffold the language
challenges in content subjects may very well be transposed to the local context, where
some Maltese and non-Maltese learners might not be sufficiently competent in the

language of schooling.

Another element that prompted the creation of SIOP was the distinction made
between BICS (Basic Interpersonal Communicative Skills) and CALP (Cognitive, Academic
Language Achievement). Whereas the first set of skills, which refers to the use of language
for social and everyday purposes, may be acquired by learners of English within one to three
years, it may take between four and seven years to achieve the latter and this may never
happen without explicit instruction (Echevarria et al, 2017, p. 12). The difference between
these two aspects of language is also acknowledged by the Language Policy Unit of the CoE
(2016, p. 46), which states that ‘bilingual students (with a migrant background) acquiring the
dominant language of schooling as L2 as well as monolingual students from educationally
distant families of low socio-economic status’ benefit from ‘authentic opportunities to
extend [their] command of language beyond the needs of everyday out-of-school
interaction’. Similarly, in Malta, students might have ample exposure to conversational
English (be it through television, music or interaction with English speakers) but might still

need to strengthen their English for academic purposes.

The goals of the SIOP model, therefore, are to elevate content-subject knowledge
levels for ELLs and English native speakers through ‘integration of academic language as
used in the specific subject area’ (Echevarria et al, 2017, p. 16). It may best be described as a
‘lesson planning and delivery approach’, officially developed in the year 2000 after a seven-
year research study entitled ‘The Effects of Sheltered Instruction on the Achievement of

Limited English Proficient Students (Echevarria, Vogt & Short, 2000). For twenty years, SIOP
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has been present in schools and has been giving results with students coming from different

social backgrounds and who possess different skillsets (Echevarria et al, 2017, p. 24).

Thirty features make up the SIOP strategy, which may be grouped under eight main

categories (figure one). The first, ‘lesson

preparation’, is self-explanatory, and involves the Lezzan

Preparation

planning ahead of both content and language
objectives, together with activities that will
support these goals. The second category is

‘building background’ and it involves linking
Practice and

material presented in class with students’ prior Application

knowledge. Activating students’ schema is a basic

component of SFL teaching and has been proven

to not only increase motivation but also to
elevate the quality of engagement and provoke Figure 1: The Eight Pillars of the SIOP
deeper thinking (Roe, B. D., Smith, S. H., & Burns, Model
P. C., 2008). Thirdly, SIOP advocates for ‘comprehensible input’, whereby teachers adapt
their speech to the students’ level and use ‘multimodal techniques’ when presenting new
concepts. This is followed by the fourth component, ‘strategies’, which refers both to the
implementation of scaffolding strategies by the teacher, but also to the explicit teaching of
studying, reading, and writing strategies to students. The fifth category, that is, ‘interaction’,
is tied to the sixth, ‘practise and application’. Students are given the chance to work
together and are grouped in such a way as most benefits their language and content
development. The seventh, ‘lesson delivery’, refers to the actual presentation of the lesson
and the meeting of all set objectives. Last but not least is the ‘review and assessment’
component, which in SIOP, focuses mostly on formative assessment and ways in which the
feedback garnered from this leads to either a review of the concepts covered or progression
to the next aim (Echevarria et al, 2017, p. 19). What is striking about the elements of SIOP

teaching is that they are qualities that al/l good teaching should possess, and which

therefore benefit all students, not just ELLs.

Concepts such as ‘modelling’” and ‘scaffolding’ also play a crucial role in SIOP.

Teachers may support students in the production phase by providing ‘sentence starters and
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language frame scaffolds’ (Echevarria et al, 2017, p. 21). There is also a focus on what may
be termed ‘learning to learn’, with students being taught how to tackle certain academic
tasks, such as ‘solving a two-step math problem or conducting research on the Internet’.
Incidentally, ‘learning to learn’ is also one of the cross curricular themes in the NCF (2012).
Teachers may also provide suggestions on how to conduct independent studying. Proper
interaction in the classroom is also highlighted, with teachers equipping students with the
skills necessary for class engagement (such as politely interrupting, asking questions and

negotiating meaning) (Echevarria et al, 2017, p. 21).

Merging the SIOP techniques with content subject teaching is not something that
can be accomplished overnight. Research shows that teachers successfully and consistently
implement such techniques following one to two years of practice and professional
coaching (Short, Fidelman & Louguit, 2012). Additionally, a study by MclIntyre et al. (2010)
suggests that the final success that teachers have with SIOP depends on ‘background
teaching experiences’ and the quality and availability of continuous professional
development. It is within the beliefs of this research, however, that providing teachers with
model language scaffolds that cater for specific learning outcomes speeds up the learning

process and increases willingness to adopt such quality teaching techniques.

Reading to Learn (R2L)

The Reading to Learn approach has its roots in Australia and is the result of intensive studies
carried out by educator and researcher David Rose, now director of R2L. Similar to SIOP, it
stemmed from concerns relating to the inequalities in literacy skills amongst students from
different backgrounds, which in turn led to academic underachievement and reduced job
prospects. Differently from SIOP, R2L gives specific attention to differing economic social
backgrounds and recognises that students from different classes have a different

socialisation and might not have access to the skills necessary to succeed at school.

Following Basil Bernstein’s (1996) model of education systems as a pedagogic device,
Rose (2007, p. 2) argues that during the re-contextualising process (whereby ‘specific
pedagogic discourses’ are formed and subjects and contents are decided upon), schooling is
rendered inaccessible to members from certain social strata. For instance, research shows

that learners from middle class families enter school having already experienced reading or
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being read to. Adams (1990) writes how parents from middleclass families spend around
one thousand hours of reading with their children prior to them starting school. On the
other hand, children from different social or cultural backgrounds might not come to school
equipped with such knowledge and may therefore lag behind in this initial crucial stage, a

delay which could have repercussions along their whole schooling journey.

Literacy skills are conceptualised by R2L theory as forming part of an ‘instructional
discourse that is masked by the overt curriculum of subject “contents” (Rose, 2007, p. 4). In
other words, beneath the surface of the ‘curriculum’ there is a ‘crypto-curriculum’ that
largely depends on reading and writing skills, and which ensures that only the most
successful students with the highest-level reading skills are able to successfully engage with
and ultimately gain from it (Rose, 2007, p. 4). Although this dissertation is not focused on
social inequalities, the pedagogy that has been developed as part of the R2L approach offers
valuable insights into making demanding texts manageable to students with poor literacy

skills or who struggle with the language of schooling.

R2L can be defined as a ‘model of formal education that treats reading as its
fundamental mode of learning and learning to read as the underlying goal of its pedagogic
practices’ (Rose, 2007, p. 1). It seeks to use class time to explicitly prepare students to ‘read
difficult texts with critical understanding’ and to succeed in writing assignments (D. Rose, M.
Rose, S. Farrington, S. Page, 2008, p. 169). Based on discourse analysis of ‘classroom
interactions’ and ‘written texts’ that students are expected to produce, the R2L
methodology designed a pedagogical approach which aims to ‘[redistribute’ the symbolic
resources that are the basis of middle-class occupations, to social groups that are currently
excluded by middle class pedagogic practices’ (Rose, 2007, pp. 14-15). Such students, who
have not had the same reading exposure at home, typically ‘reach the limits of their so-
called ‘abilities’ by Year 9’, something which R2L seeks to change (Rose, 2007, p. 6) This
change is aimed at in all levels of education, from primary, to junior, to high school; where
teachers are rarely given the time or resources to explicitly teach reading and writing skills
but are instead ‘pressured to cover the curriculum content that the syllabus demands’
(Rose, 2007, p. 6). Through a focus on LAC, R2L pedagogy aims at democratising schooling

by rendering all areas of the curriculum accessible to all students. This is a goal, which
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according to their action research programme, can be achieved within one year of

implementing R2L methodology during two to three lessons a week.

Three phases make up the R2L approach, these being ‘deconstruction’, ‘joint
construction” and ‘individual construction’” (Martin & Rose, 2005). In the first phase the
teacher introduces the texts to the student prior to reading it by orienting them to the
genre and the field to which it belongs (Martin & Rose, 2005, p. 7). This phase, which is also
termed ‘preparing before reading’, involves the teacher summarising the text’s generic
components in easy-to-understand terms and may also include the teacher reading the text
out loud to the class (Martin & Rose, 2005, p. 7). This is followed by a critical stage called
‘detailed reading’, whereby students engage with the text first-hand. During detailed
reading, students go through a three-step cycle, termed ‘prepare, task, elaborate’. In the
preparation phase, the teacher paraphrases each sentence in everyday language and
explains its relevance to the lesson’s context. Prior to the lesson, the teacher would have
also pinpointed the key vocabulary to be learnt during the lesson and might give clues as to
meaning of certain words so that students may look up the term within that sentence. This
is the task phase, and students might highlight, underline, or make some form of annotation
on the text, targeting the key vocabulary that the teacher points out. Finally, during the
‘elaborate’ phase, the teacher goes into further detail on what the words highlighted mean
and adds any relevant technical detail. This phase of the R2L programme is designed so that
‘students are given access to the total complexity of language patterns in the text, but in

manageable steps’ (Martin & Rose, 2005).

The next two steps are ‘joint construction’ and ‘individual construction’. In the
former, students are guided from the receptive to the productive skills as they are made
aware of the text structure and asked to rewrite the text, initially following the same
patterns present in the original. At this stage, sentence making activities or re-ordering of
sentences may be useful especially for weaker learners. The scaffolding throughout these
activities is meant to ensure that all learners are successful in the task, and the teacher
might choose to conduct such exercises in groups or whole class. In the ‘individual
construction’ phase, students are tasked with producing a text following the same language
patterns (within the same genre) but using their own experiences or information (Martin &

Rose, 2005, p. 9).
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This approach has been successfully used in multiple contexts and with students
belonging to vastly different cultural backgrounds. In a 2004 study, Rose gives a detailed
account of an R2L lesson observed in the South African town of Sobantu, where secondary
school students successfully engage with an English text that would have normally been too
difficult for them (Rose, 2004). In another study, the R2L approach is used at undergraduate
level, with Indigenous health sciences students in Australia, where the quality of written
tasks is seen to dramatically improve for students at all levels (Rose, Rose, Farrington Page,
2008). Countries such as China, South Africa and Latin America are also making use of the
R2L methodology with some success (Martin & Rose, 2007a).

The Language Policy Unit of the Council of Europe: The Language Dimension in all Subjects
(2016)

First published in 2015, The Language Dimension in All Subjects (LDIAS) responded to
the growing need in European countries to tackle an issue that had long been pressing on
educational institutions, namely, the increased multiculturalism in schools and the
associated difficulties that learners were having with the language of schooling. The
aforementioned recommendation passed by the CM of the CoE ‘on the importance of
competences in the language(s) of schooling for equity and quality in education and for
educational success’ further highlighted the need for a language focus in content subjects,

which is at the core of the pedagogy proposed in the LDIAS (LPU, 2016, p. 5).

At the basis of the LDIAS is the concept of scaffolding, which is the idea ‘that children
use [the educator’s] help for support while they build a firm understanding that will
eventually allow them to solve the problems on their own.” (Woolfolk, p.90). In the context

(u

of language support, ‘““scaffolding” means that teachers provide ‘successive levels of

temporary language support that help students reach higher levels of comprehension and
skill acquisition than they would achieve without assistance’ (LPU, 2016, p. 77) With time,
this assistance is slowly reduced, and students gradually become more independent in the

learning process.

The LDIAS distinguishes between two different types of scaffolding, these being
‘hard’, ‘systemic’ scaffolding and ‘soft' ‘point of need’ scaffolding. The former refers to
scaffolding that is integrated within the lesson planning process and structured into the

lesson’s various activities, whereas the latter is related to supportive actions that arise
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spontaneously, according to the need of the moment. Although both are extremely
important for learner support, hard scaffolding is of particular relevance to this study,
whose primary concern is resource development. This type of scaffolding in fact reflects the
ways teachers predict in advance what the language difficulties of a particular topic might
be and integrate scaffolding techniques within their planning so that students may acquire
the content knowledge without interference from the language load. A four-step scaffolding
cycle is suggested by the LPU (2016, p. 78), which is being reproduced in figure two (below)

for ease of reference.

Opportunities for
further reflection on the Building the field
significance of the genre, . .
; i Teacher assumes leadership in developing relevant curriculum
and for critical analysis AT
knowledge, understanding and language. Activities focus on
curriculum knowledae, language relevant to that curriculum

knowledge, reading and learning how to read

Independent construction >
P Modelling

Teacher withdraws support as far
as possibile as student exercises
control over the focus gentre

Teacher intraduces a specific genre, guides
students through explicit talk, demonstration,
text deconstruction etc,

Joint construction

Teacher shares responsibility with students
for writing in the genre through rehearsals,
co.constructions, recenstructions etc.

Figure 2: The Stages of Language Scaffolding (LPU, 2016, p. 78)

One can see how with each step, the teachers’ presence fades away until in the final stage,
that is, ‘independent construction’, students are able to produce any work assigned with

minimal to no support.

Another important element in this model is the way it takes into consideration all
the types of interaction that occur in the classroom (from teacher talk and presentation, to
students’ questions and answers, student feedback, their reading and writing tasks, and
even the informal interaction within students) are all part of the knowledge acquisition

process. ‘These varied verbal productions,” the authors (LPU, 2016, p. 29) explain, allow
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students ‘to master new genres of an academic nature that are not used in ordinary
everyday communication’ (a comment which refers back to the distinction between BICS
and CALP, made in the SIOP model). The document expounds on each type of interaction
and suggests ways in which scaffolding may be provided at each step of the way. The quality
of a teacher’s presentation, for instance, is judged upon ‘clarity of articulation, flow,
variations in rhythm and tone [and] gestures (LPU, 2016, p. 30). Additionally, visual aids and
structure are important, especially when presenting problem solving methods. Another type
of interaction, that is, questioning and discussion, involves the teacher supplying
information, clarifying and rectifying doubts, managing learner input and prompting them to
do further research (LPU, 2016, p. 31) Notetaking is another action that is considered an
important part of classroom interaction, the suggestion for the teacher here being to direct
students as to how notes should be taken. Finally, reading and writing are mentioned as
further communicative processes that take place in class, both of which offer a venue for

scaffolding.

In the case of writing, the LDIAS suggests that tasks should not be over-simplified as
this may limit opportunities for higher order thinking skills. Instead of eliminating writing
tasks and exchanging them with exercises such as ‘fill-in-the-blanks', teachers may instead
assist learning so that the same high-level task is achieved. For instance, during the reading
of a model text, teachers might direct students’ attention to language forms (for example,
connectives), so that they might be able to use them themselves when producing a similar
text (LPU, 2016, p. 83). Another effective method is for teachers to integrate content and
language during feedback sessions. The LPU (2016, p.84) argues that ‘[ilt is entirely
appropriate that subject teachers focus on content when providing feedback on the final
product’. This is because such feedback supports students in developing ‘their grasp of
academic types of writing, including recognition of what has been achieved as well as
suggestions for future improvement (LPU, 2016, p. 84).” For this reason, they conclude, ‘[i]t
would be wrong to see this as an entirely additional and separate aspect of feedback, for
integration of content and form is desirable’ (LPU, 2016, p. 84). An example that is given, for
instance, is that when advising students to make use of more paragraphs, content teachers
could explain that this would help readers identify the different notions that are expressed

in the text (for example the different kinds of rock in a geography essay) (LPU, 2016, p. 84).
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As with writing, it is not recommended for teachers to water down or oversimplify
reading texts. Students need to experience reading demanding texts, so that they may
acquire the skills they need for independent research and studying. Instead, scaffolding
occurs by implementing techniques that are part of any standard language reading lesson.
For example, pre-reading tasks (such as prediction or discussions) are recommended to
motivate students and create interest in the text. During the actual reading, students can be
encouraged to interact with the text in various ways, such as through inventing titles and
subheadings, annotating (underlining, highlighting keywords) creating diagrams and sorting

out jumbled up information (LPU, 2016, p. 86).

Speaking and listening skills are also taken into consideration in the LDIAS. The
authors argue that oral skills must be developed and that this can occur by having the
teacher draw attention to the different purposes and contexts for speech (which includes
considerations of register and audience). Activities that might promote student
development are ‘prioritising a list of statements about a topic, sorting or matching cards
with different statements or pictures, preparing a presentation as a group, or discussing a
problem’ (LPU, 2016, p. 86). Listening skills also should not be taken for granted, and
scaffolding activities recommended here are ‘activating prior knowledge, providing a
specific goal for listening in advance together with developing active strategies such as

forming questions, producing summaries and clarifying the main focus.’

All of the recommendations outlined above have the collective aim of ensuring that
students, irrespective of their linguistic background, have access to all areas of the
curriculum. Of crucial importance is the following point made by the authors (LPU, 2016, p.
87) that ‘the language elements’ should be seen as supporting rather than dominating ‘the
understanding and learning of subject content, which must be at the forefront of classroom
activity’. Finally, for all of these suggestions to be successfully implemented, teachers need
to develop a certain ‘class culture’ where students are made aware of both language and
content goals, which will justify and give added value to any instruction and feedback that
has a language spotlight. Such a classroom culture is conducive to learning when it develops
in students ‘positive attitudes of curiosity towards language, a readiness to acquire specific

knowledge and relevant terminology, an openness to diversity, a confidence in persevering
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with challenging texts and a command of strategies and techniques when writing’ (LPU,

2016, p. 87).

The pedagogical approaches described above serve as models of how a literacy and
language focus can be introduced in content subjects. They are not the only ones, of course,
however they were chosen based on their widespread success and their different focus. The
language adaptations developed as part of this research are inspired by the techniques
recommended by these three models, and by the idea of scaffolded instruction more
generally. In the following and final section of this chapter, a general overview of what my
research involves is given, together with a discussion of other studies that had the same
rationale or followed the same methods. A more detailed description of the methodology

adopted in this dissertation is given in the next chapter.

Creating language scaffolds for year 7 science teachers

As detailed in the introduction, this research stems from a growing need to address the
difficulties that learners of English in Malta (both Maltese and non-Maltese) face when their
literacy and English language levels affect their ability to succeed in content subjects, in this
case, science. Following a review of the relevant literature (as summarized above), this
research involves the design of ten language scaffold sets, which are based on the Year 7
science coursebook and inspired by the scaffolding strategies in SIOP, R2L and LDIAS. This is
followed by the gathering of feedback from four science teachers on their experience with
multilingual classrooms, their perceived responsibility for the literacy development of their
students and their thoughts on the practicality and effectiveness of the resources

developed.

The resource development aspect follows in the wake of studies that focused on the
creation of material (Shores & Smith, 2011; Fradd & Lee, 2001; Windyaningrum & Arini,
2016; Amaral, Garrison & Klentschy, 2002). Two studies that particularly resonated with this
research were those by Shores and Smith (2011) and Fradd & Lee (2001).

The first was a large-scale project carried out in the US as part of the bigger GEMS
(Girls Engaged in Mathematics and Science) educational programme. This project focused
on the ALEX online portal which provides educational resources for teachers. After an

analysis of this database, the researchers concluded that there was a lack of material for

29



mathematics and science, a gap which they responded to. The study involved the
recruitment of fifty K-12 math and science teachers (p. 32), who attended a week-long
workshop where they were trained and tasked to produce five quality lesson plans each. A
further eighty teachers participated in the review of these lesson plans, out of which one
hundred and twenty-eight made it to ALEX. Although this study exists on a much smaller
scale, it is pushed by the same rationale as it recognises the lack of hard resources available

to teachers and seeks to create practical material as a response.

The second study, by Fradd & Lee (2001), is perhaps even closer to this research, as
it focuses on the development of lesson plans specifically for ELLs who are seen as
underrepresented by the science curricula. Following an enquiry into the literacy needs of
4th grade ELLs, approximately thirty lesson plans were developed covering two units. Apart
from observations of the lesson plans being delivered in class, the researchers also
conducted interviews with the teachers on their perceived role and on ‘inquiry’ as a method
for teaching science (Fradd & Lee, 2001, p. 483). Teacher interviews at different stages of
the project revealed a change in mentality as openness to scientific inquiry increased with

continued delivery of the lesson plans.

Conclusion

This chapter has provided an overview of the literature on which this research is based,
from issues surrounding the language of schooling, to academic literacy and genre-specific
literacy needs in science, to tried and tested models which introduce a language focus in
content subjects. Research which followed similar methods, and which has had successful
results was also referenced to further solidify the academic context in which this study is
nested. The next chapter outlines the methodology that will be used and the theoretical

paradigms that inform this research.
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Chapter three: Methodology

The previous chapters offered an insight into the rationale that drives this research forward,
namely the way language sensitive lesson planning can help students reach their full
potential in content subjects. Discussions of the connections between academic literacy,
proficiency in the language of schooling and achievement in science, were presented to
contextualise the study. Additionally, a description of language and literacy focused

teaching models, with particular attention to SIOP, R2L and LDIAS was provided.

This chapter focuses on the data collection component of this dissertation. In the
following sections, the research questions are re-visited, with an added commentary on the
pragmatist epistemology that informs this study. Additionally, the methodology that was
employed to develop, evaluate, and analyse the material as well as the recruitment of

participants, is outlined.

Restating the area of study: the research question

This research follows the tenets of Literacy Across the Curriculum, which valorises the
linguistic element in all subjects by drawing attention to the reading, writing and
communication skills required to ‘learn and access all areas of the curriculum’ (Bentley-
Davies, 2012, p. 5). It seeks to answer the following question: '"How can content subject
teachers create language-sensitive lesson plans to improve students' academic literacy
skills?” This question is of great resonance to the local context for two reasons. Firstly,
Maltese students receive their education in a context where English is the language of
schooling but is rarely their L1, which creates an additional hurdle to content learning.
Secondly, student cohorts in Maltese state schools are becoming increasingly multilingual,
which means that traditional language support methods such as code-switching and code-
mixing might no longer be the most inclusive model. This research proposes that adequate
lesson planning may be the key to providing the right environment for Maltese and non-
Maltese speaking ELLs (English Language Learners) to succeed in the content subjects,
specifically science. Ultimately, the aims of this study are twofold. Firstly, to design a model
which showcases how a language focus can be included in science teachers’ lessons to
benefit student learning. Secondly, to evaluate such a model by gathering teachers’ insight

into the perceived effects of adding a language focus in content subject lessons.
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Process of development

This study locates itself in the pragmatist epistemology, specifically Deweyan theory, in
which knowledge is regarded as consisting of ‘warranted assertions [...] that result from
taking action and experiencing the outcomes’ (Morgan, 2014, p. 1049). John Dewey’s
pragmatism reorients philosophy ‘away from abstract concerns’ to focus instead on ‘human
experience’ (Morgan, 2014, p. 1046). In his commentary on ‘pragmatism as a paradigm for
social research’, Morgan (2014, p. 1047) identifies five steps from Deweyan theory which

inform all pragmatist research, as can be seen in figure three below:

1. Recognizing a situation as problematic.

N

2. Considering the difference it makes to define
the problem one way rather than another.

=

hvd

3. Developing a possible line of action as a response to the
problem.

=]

N

4. Evaluating potential actions in terms of their
likely consequences.

o |

N

5. Taking actions that are felt to be likely to address
the problematic situation.

Figure 3: The five steps of pragmatist research according to Dewey.

The design of this research followed a similar trajectory. In the initial phases, research
related to the current state of local students’ achievement in science, the link between
science achievement and literacy, and the language load that comes along with learning
science helped formulate a problem that is already locally recognised and that is being
addressed by a number of policies. Secondly, underachievement in science, below average
literacy skills, and poor language performance in state national exams were interpreted in
the context of Malta’s bilingualism, specifically the difficulties that arise when the language

of schooling (English) does not match the majority of students’ home languages (Maltese).

32



The third step, corresponding to Dewey’s model, was the development of ten sets of
language scaffolds to accompany the Year 7 science coursebook, KS3 Science, Book 1. Prior
to the design of these scaffolds, extensive research was carried out on three models which
integrate a language focus as a means of supporting content learning (SIOP, R2L, LDIAS). The
Content-Related Learning Outcomes (LOs) upon which the lesson plans were based were
extracted from the Learning Outcomes Framework (LOF) for science (MEDE, 2015). The
Language-Related Learning Outcomes were based on two sources: the literacy LOs present
in the aforementioned LOF for science, and the researcher’s analysis of the language

requirements of the topics chosen.

The language requirements of the coursebook and those of the science LOs were
analysed through a three-step process, following the text difficulty analysis method
suggested by Spiteri (2019). First, the researcher relied on personal language expertise to
note text organisation, culture specificity, and to predict students’ familiarity with the topic
(Spiteri, 2019, p. 49). Secondly, texts were run through the Coh-Metrix Text Easibility
Assessor tool, which analyses texts on five counts, these being ‘narrativity’, ‘syntactic
simplicity’, ‘word concreteness’, ‘referential cohesion’ and ‘deep cohesion’ (Graesser &
McNamara, 2012). The text was inputted using the online tool, which assigned a score to
each of the five features mentioned above (as can be observed in figure four). The higher
the score, the more accessible the text is. Texts that are high in narrativity, for example, are
easier to read as ‘story-like’ writing is associated with everyday speech and the style is
therefore accessible to most learners. Likewise, words that are concrete rather than
abstract, and texts that have familiar syntax structures are easier to process. Referential
cohesion and deep cohesion also affect readability, as the repetition of certain key words

and discourse markers aids the reader make logical connections.
— TextTitle: KS3 p. 60

Coh-Metrix Text Profile Analysis and Recommendations | Text Preview

Text ease -Your Estimated Grade Level: 7
-Automated Analysis:

Coh-Metrix Component Scores This text is average in narrativity. Its high syntactic simplicity means that it has

1 simple sentence structures. Simple syntax is easier to process. It has average

s. It has ential cohesion. Thus, there is less a

Narrativ'ity- 36%

Syntactic Simplicity -[RISTE s and ideas between sentences. These conceptual gaps require
Word Concreteness NN 557 nake more inferences. It has an average amount of deep
Referential Cohesion Il 14%

Deep Cohesion NN 557
% 4w eox

0% 0% 100%
Percentile

Flesch-Kincaid Grade Level: 6

Figure 4: Cohmetrix results from ‘Set B’ (Appendix 1)
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Vocabulary was also analysed through a web tool called Compleat Web Vocab Profile
(henceforth, CWVP) (Cobb, n.d.) CWVP (5) analyses words according to how frequently they
are used (as can be seen in figure five below). Vocabulary items that fall under the K1
bracket are part of the thousand most common words that feature in modern language use.
These are followed by the K2 (the second 1000 most frequently used words) and K3
categories, both of which make texts more difficult to read, especially if the latter is present
at a frequency of 10% or more. Once these texts were run through these programs,
appropriate language scaffolds were designed based on the difficulties that emerged from

the analysis.

K %, cumul%
-1 278
29
15
11
14
2

microscopes through the ages can you guess what this is a photograph of it is a single
grain of sand all the way from the sahara desert shown at number magnification the image
has been captured using a high powered modern microscope and it shows how far
technology has come since the very first microscopes were developed microscopes opened
up a previously unseen world to scientists this was a very exciting time for scientists they
used their microscopes to study all forms of small animals body fluids and water then
scientists in other areas of science realised that microscopes would be useful to them
chemists studied crystals technologists checked silicon chips used in computers and
engineers looked at faults in metal structures today scientists use microscopes to trace
very tiny particles entering the body as part of their research into cures for diseases such
as cancer number ernst ruska develops the electron microscope to improve the
©57) =100 magnification and resolution viruses and molecules are studied number frits zemike invents
a microscope to study transparent and colourless specimens number century
REPEATED 2+ K_Families improvements in microscopes result in their greater use by scientists number anton van
to remove with care leeuwenhoek uses a simple microscope to look at blood insects and pond water he was the
when simplifying first person to describe cells and bacteria number robert hooke makes a microscope to
to lower K level (n/a to C) study various objects number dutch lens grinders hans and zacharias make the
first microscope by placing two lenses in a tube what do you know number what is a
microscope used for number name three jobs where a microscope is used number when
| H were the first microscopes used number why did scientists only find out more about the
2_technology blood in the number number why could viruses not be seen before number number what
K3 optical structure do all microscopes contain number which microscope would be used to
2 structure study the contents of a nucleus number look at the above for the development of
2 virus the microscope how have microscopes changed over this time number why do schools not
have electron microscopes number briefly explain how improvements in microscopes may

K4 have benefited scientists
2 electron

2_lens

Figure 5: CWVP results from ‘Set G’ (Appendix 1)

The language scaffolds in this study were based on the methods proposed in the
previously discussed SIOP model, R2L and the LDIAS. All of the techniques incorporated in
the lesson plans were aimed at strengthening integrated language skills (reading, listening,
speaking, writing), increasing academic and content-specific vocabulary, refining teacher
instructional methods, generating deeper understanding of texts, and providing effective

ways of reviewing and assessing learning. A detailed account of the rationale behind the
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techniques employed can be found in the annotations accompanying each language scaffold

designed (Appendix 1).

Following Dewey’s model, the fourth step was to evaluate the material developed
through the collection of four science teachers’ reviews gathered during 30-minute, semi-
structured online interviews. The interviews also focused on teacher familiarity with
language sensitivity, their willingness to discover more about it and general attitude
towards language and literacy in the content subject classroom. The evaluation process
focused on the potential of the developed material and the hypothetical effects that
implementing such an approach would have on student learning. The fifth and final step of
this research was analysing teachers’ suggestions and attitudes. Although the lesson plans
were not actually put to the test (a limitation that is also discussed at a later stage)
suggestions for possible action in Maltese state schools were given based off the findings in

this study.

Data collection methods: interviews

The choice to use qualitative methods for data collection, specifically interviews, was based
off multiple considerations. Firstly, was the inherent usefulness of the interviews to ‘gain a
better understanding of people’s experiences’ and the fact that it is the best way to record
teachers’ opinions, which at the end of the day form ‘an integral part of any educational
reform’ (De Groot, 2002, p. 42). In the local context, introducing the concept of language
scaffolding in content subjects would be dependent on teacher opinion of their duties
towards literacy development and their feelings towards investing further time on planning.
For this reason, it was important to be able to personally interview teachers in order to get a
better feeling of their attitudes and perceptions. Additionally, Wellington (2015, p. 137),
writes how ‘interviews can reach the parts which other methods cannot reach’. During
interviews, the researcher can ‘probe an interviewee’s thoughts, values, prejudices,
perceptions, views, feelings and perspectives. [He] can also elicit their version or their
account of situations which they may have lived or taught through [...]" (Wellington, 2015, p.
137). The interview questions in fact featured a strong focus on participants’ perspectives

on multilingual classrooms and their feelings on cross collaboration with language teachers.
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Studies in the field that collected their primary data through interviews proved to
have impactful results. Skinnari & Nikula’s 2017 study, for instance, utilised interviews as a
way of discovering teachers’ opinions on LAC in the light of related changes in the Finnish
curriculum. Results showed that the idea is still conceptually quite new to most teachers,
which indicates that further training is required before the ideas published in the new
curriculum, particularly in relation to every teacher being a language teacher, can be truly
put into practice. Similarly in this research, it is essential to hear teachers’ opinions on
literacy needs and their perceived role in scaffolding language demands to better
understand what actions are most needed, be it teacher training, material development,

curriculum amendment, etc.

The second reason as to why interviews were preferred over other methods, such as
online questionnaires, was due to the greater opportunity that is provided to the
interviewee to share their perspective. Wellington (2015, p. 139), describes how ‘the
research interview’s function is to give a person, or a group of people, a “voice”’; ‘to provide
them with a “platform”, a chance to make their viewpoints heard and eventually read.’
Since there was a large number of language adaptations to review, collecting feedback
through interviews was the best way to ensure that the interviewee could focus on the parts
that most interested him / her or that seemed most relevant to his / her experience. This is
also the reason why a semi-structured interview format was chosen. Wellington (2015, p.
141) comments on how in semi-structured interviews, the interviewer ‘has the flexibility to
decide the range and order of questions within a guide or framework’. In the case of this
study, this would allow the interviews to take on a more natural flow and give the teachers

the possibility to open up on those specific language adaptations that elicit the strongest

responses.

Limitations

A number of limitations accompany the research design method that was adopted. The
choice to interview participants, for instance, rather than collect data through an online
guestionnaire has its setbacks as the sample must necessarily be smaller. However,
adopting an idiographic approach rather than a nomothetic one in this case was more

feasible, both because of the time and length constraints of this study, and because it
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seemed more appropriate to focus on subjective experience rather than collect statistical

information.

Another limitation of this research was the fact that no observations took place in
the participant teachers’ classrooms, meaning that there could be no cross-checking
between their perceived views and actual practice. Observations of the classes could have
provided space for more in-depth interviews, where specific parts of the language scaffolds

developed could have been tied to any difficulties noticed in class.

Finally, an alternative evaluation method could have been that of asking teachers to
carry out lessons based off the language scaffolds provided, rather than verbally evaluate
them during an interview. However, when considering the scale of this study, it was decided
that teachers in the field with some years of experience would be more than equipped to
provide an expert review of an activity through reading it, without necessarily needing to

perform it in class.

Selection of participants

This research used a non-probability sampling plan, specifically the ‘typical case’ approach
where participants were chosen from a specific demographic and expected to be generally
representative of the rest of their group (Wellington, 2015, p. 118). A letter was sent out the
Education Officer for science, with the request to act as an intermediary and forward an
information letter to Year 7 teachers of science in state schools. The letter informed
prospective participants of the aims of the research and of what their participation would
entail, namely, a thirty-minute online interview whereby they would be asked to evaluate
two language adaptation sets and share their opinions with regards to issues related to
language and content learning. The information letter also indicated that participants
needed to have at least four years of teaching experience. This ensured that the participants
had a solid teaching background which would render their reviews valid and based on years

of practice.

It was decided that the first five participants to come forward would be chosen, to
ensure that the sampling was random and avoid any bias. Potential participants were
invited to get in touch with the researcher via email to voice their interest in participating in

the interview. Unfortunately, only four participants came forward, which did not severely
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impact the results, but which diminished the opportunity for comparing and contrasting
views. Once they got in touch, communication via email ensued and a date was set for the
online interview. Three out of the four online interviews were recorded, with the signed
consent of participants. In the one case where consent was not given for recording, notes
were taken. The following paragraphs outline some important details about the
participants, which will help contextualise their responses in the next chapter. Pseudonyms

were used throughout, to protect teachers’ identities.

Mr Chetcuti

Participant one, who will be referred to as Mr Chetcuti, has been teaching science for nine
years. He graduated as a Bachelor of Science in Physics and Maths, and he achieved his
teaching qualifications by completing a Pedagogical Certificate in Education (PGCE). Later,
he also completed a Master of Science. He has had experience teaching both mainstream
classes and Core Curriculum Programme (CCP) ones, which often require more care and
support. He has also had experience teaching students whose first language was neither
English nor Maltese. Mr Chetcuti consented for the interview to be recorded and the data

gathered from his interview was analysed after transcription.

Ms Formosa

Participant two, who will be referred to as Ms Formosa, has been teaching science for
twenty-six years. She graduated as a Bachelor of Education in Biology and Primary
Education, and in 2011 she completed a Master of Education in Science. She has had
experience teaching mainstream and CCP classes and has also taught students whose first
language was neither English nor Maltese. Ms Formosa consented for the interview to be

recorded and the data gathered from her interview was analysed after transcription.

Ms Attard

Participant three, who will be referred to as Ms Attard, has been teaching science for
fourteen years. She initially pursued a career in Pharmacy and graduated in this subject, and
then completed a Pedagogical Certificate in Education (PGCE) to switch to teaching. She
currently only teaches mainstream classes, however, a few years back, she had experience

teaching CCP and had one or two students whose first language was neither English nor
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Maltese. Ms Attard opted out of having the interview recorded, so the data gathered from

her interview was analysed based on the notes taken by the researcher.

Ms Bonnici

Participant four, who will be referred to as Ms Bonnici, has been teaching science for six
years. She graduated as a Bachelor of Education in Science, with specialisation in Biology.
She currently teaches mainstream classes, the majority of which are multicultural. In fact,
four out of her six classes are predominantly composed of foreign students who do not
share a common first language. Ms Bonnici consented for the interview to be recorded and

the data gathered from her interview was analysed after transcribing it.

Data processing and analysis

The data collected was processed first by transcribing the interview audio files, and then by
following the three-step qualitative analysis model described by Miles and Huberman (1994)
consisting of ‘data reduction, data display and conclusion drawing’ (Wellington, 2015, p.

260).

In the data reduction stage, the information was ‘summarized, coded and sorted out
into themes, clusters and categories’, as described by Wellington (2015, p. 260). Initial a
priori categories which were predicted to be featuring themes were (i) positive attitude
towards a language focus and (ii) negative attitude towards a language focus (Wellington,
2015, p. 268). A posteriori categories that arose as the data was engaged with can be
divided into four: (i) the role of English and Maltese in science education; (ii) teachers’
awareness of the language requirements of science; (iii) their opinion on the role that the
science teacher should play in mitigating students’ language difficulties, (iv) their opinion on

the language scaffolds (Appendix 1) developed in this research.

In the second stage, that is, ‘data display’, the data was organized and categorized
according to the four different themes that came out of the data reduction process.
Afterwards, the data was interpreted and conclusions were drawn on the perceived
applicability of the techniques proposed and the revisions required. The processed data was

then discussed in relation to the literature and its implications for the local context.
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The quality of the data analysis depends strongly on the validity of the data
collected, and in order to ensure high quality responses, the questions were drafted with
care. Wellington (2015, p. 147) suggests for instance, to avoid five types of questions to
ensure quality response, these being: ‘double-barrelled questions’, ‘two-in-one questions’,
‘restrictive questions’, ‘leading questions’ and ‘loaded questions’. As far as possible, such
guestion types were avoided, and the interviews were conducted in such a way as to allow

the interviewees to share their honest views.

Ethical considerations

One of the most important aspects in an interview is the human dimension. When a
study adopts qualitative methods, data is directly derived from human subjects, which
means that there is a social and ethical responsibility on the part of the researcher. ‘Ethical
concerns’, writes Wellington (2015, p. 4), ‘should be at the forefront of any research project
and should continue through to the writeup and dissemination stages.” Prior to contacting
the Education Officer as intermediary and sending out the information letter to prospective
participants, the research proposal and the interview questions were thoroughly reviewed
first through a self-assessment checklist, then by the University of Malta’s FREC (Faculty of
Education Research Committee) and finally by the MEDE Research Ethics Committee. Some
important factors that needed to be ensured were the absence of physical, moral or
emotional harm to participants, honesty in the collection and processing of data and
sensitivity to cultural, gender and ethnic issues. The information letters clearly explained
what would be required of participants were they to come forward, and interviewees were

given the option to refuse audio recording if they preferred to.

In the case of this dissertation, all necessary actions were taken to ensure ethical
behaviour at all stages, starting from the research question (whose aim is ultimately to help
underachieving learners) to the data analysis and presentation (where the views of the
interviewees were faithfully represented, and not distorted by the researcher’s
perspective). Additionally, during the interview process, all care was taken to retain the
participants’ anonymity, to inform them of the aim of the study, to respect the time limit,

and to create a productive rapport that balances task and social involvement.

40



Conclusion

This chapter gave a detailed overview of the theoretical paradigm that informs this
research, of the various steps involved in its design and of the limitations that were faced.
Additionally, it outlined important details such as the data collection method and the
process through which participants were selected. Finally, it introduced the participants
who took part in this study and described ethical considerations that went into the planning
of all aspects of this research. The next chapter focuses on the presentation and analysis of
the data collected from the interviews, together with a detailed discussion of the

implications of these findings for the local educational context.
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Chapter four: Findings and discussion

Introduction

The aim of this study, as its very title indicates, is to investigate how teachers and students

of science may be supported to meet the language load of their subject. To reach this aim,

this research involved designing ten sets of language scaffolds to be used in combination

with the science coursebook distributed in State schools (KS3 Science, Book 1). In this

chapter, the effectiveness of the language scaffolds designed is discussed by presenting the

data gathered from semi-structured interviews with four experienced science teachers.

Although the main goal of the interviews was to gather teachers’ views on the effectiveness

of the language scaffolds, other relevant topics were also discussed, such as their

experience with language in the science classroom and the coping strategies that they are

currently adopting.

Prior to the interviews, all participants were sent a copy of two language scaffold

sets that were designed (Appendix one). Each set included pages from the coursebook, the

language scaffolds clearly highlighted, and a short explanation of their aim. Additionally,

participants were presented with a copy of the questions that would be guiding the

interview (Appendix two). The previous chapter provided a description of the participants

which is being briefly summarized in the table below:

Pseudonym | Qualifications Years of Experience | Experience with | Mode of data
teaching with CCP multilingual analysis
experience | classes classes
Mr Chetcuti Bachelor of Science in 9 Yes Yes Interview was
Physics and Maths. recorded and
Pedagogical Certificate in transcribed.
Education (PGCE).
Master of Science.

Ms Formosa Bachelor of Education in 26 Yes Some Interview was
Biology and Primary experience in recorded and
Education. the past, not transcribed.
Master of Education in currently.
Science.

Ms Attard Bachelor of Science in 14 Yes, but Some Notes were
Pharmaceutical Science. not experience in taken during the
Pedagogical Certificate in currently. the past, not interview and
Education (PGCE). currently. then analysed.

Ms Bonnici Bachelor of Education in 6 Yes Yes (6 out of 4 Interview was
Science, with classes are non- recorded and
specialisation in Biology. Maltese in their | transcribed.

majority)

Table 1: An overview of the information about participants
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This chapter provides a detailed reporting of the data followed by a discussion that
emerged from the interviews with the participants above, and is subdivided into four key
topics that encapsulate the findings, namely; (i) the role of English and Maltese in Science
Education; (ii) teachers’ awareness of the language requirements of science; (iii) their
opinion on the role that the science teacher should play in mitigating students’ language
difficulties and (iv) their opinion on the language scaffolds that were designed as part of the
resource development aspect of this dissertation. All interviewees expressed their
preference for conducting the interview in Maltese, which means that the direct quotations
in English throughout this chapter were a result of translation for better readability.
However, in order to maintain transparency, a table with the original and translated quotes
was included in Appendix three. To facilitate reference, each translated quote in the
discussion that follows is followed by a number typed in superscript, which matches the

corresponding original quote in the table.

I. The role of English and Maltese in science education

One of the initial questions that was asked during the interviews was: ‘What role does
English play in your lessons?’ Interestingly, despite being asked specifically about English, all
participants brought in Maltese, evidence that the latter plays a significant part of science

education in local state schools.
Findings

Mr Chetcuti expressed great frustration with regards to the issue of English versus Maltese
in science education, aptly referring to it as a ‘sacred cow’! — an issue whom everyone’s
inability or unwillingness to address it renders it untouchable. He claimed that the question
of whether to teach in English or in Maltese is one that arises each year and it is also one
that is never resolved. He commented that if students ‘are going to pursue science, the only
option is English’, as ‘science books are written in English’ and it is therefore teachers’

responsibility to think ahead and ‘prepare [them] for the future as well’2.

This opinion was mirrored by Ms Bonnici. She explained that although her Maltese
students indicate that they prefer the science lesson to be delivered in Maltese, she
believed that English would be more useful in the teaching and learning of science as

‘handouts, worksheets, PowerPoints, notes [and] everything else is in English’. It is for this
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reason that she codeswitches, to ‘mix a little bit of both” and get children ‘used to science in

English’3.

Ms Formosa agreed that English was important for future studies, however, Maltese
was central to her lessons. She explained how even though she is aware that ultimately, the
examination is in English, if students cannot understand a concept, she resorts to Maltese as
‘the most important thing [for her] is that the student has understood’“. These views were
shared by Ms Attard, who explained how she usually starts her lessons in English, and then

soon after switches to Maltese when she notices students are struggling.

Discussion

A brief look at the answers of all participants reveals interesting patterns. All interviewees
agreed that English is necessary both for doing well in the exam, and for pursuing science at
secondary level and beyond. Furthermore, they all concurred that English is strongly present
in the content they must deliver. However, this presence of English in content and
assessment did not necessarily parallel its presence during delivery. In fact, all four teachers
differed in their delivery methods. While Mr Chetcuti and Ms Bonnici relied more on code

switching and English, Ms Formosa and Ms Attard relied much more on Maltese.

A number of variables among participants might be responsible for this diversity in
opinion. The nationality of their assigned students is one of them. From the interviews, it
emerged that Maltese students feel more comfortable learning in Maltese rather than in
English, which influences the language choices teachers make. Both Mr Chetcuti and Ms
Bonnici for instance, despite their acknowledged preference of English to Maltese to teach
science, use Maltese in response to students’ requests. In the instances where they
delivered the majority of their lessons in English, it was mostly due to the presence of a high
number of foreigners in class. This is something which Ms Formosa and Ms Attard had little

experience with, and which might account for their reliance on Maltese.

The first problem that emerges from this set of interviews, therefore, is that of
Maltese science students’ relationship with English. English, rather than a tool, is seen as a
‘barrier’ (Mr Chetcuti, Ms Formosa) and a ‘problem’ (Ms Bonnici) by students. Ms Attard
described students as feeling ‘disheartened’ by long texts as did Ms Bonnici, who quoted

students saying, ‘Wow miss, do we need to learn all these words?’> Ms Formosa categorised
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students’ relationship with English as one of fear, stating that ‘they would be evidently
scared of the question’®. Changing students’ views of English requires a joint effort from
teachers across the curriculum in order to facilitate its understanding and transforming it

into a tool with which students can access near universal knowledge.

Il. Teachers’ awareness of the language requirements of science and the coping strategies
used

Having the content (such as science) teacher be aware of the language requirements of their
subject is the first step towards having them provide language support to students.
Although there was no interview question that explicitly asked teachers whether they were
aware of the genre-specific difficulties of science, it was a topic that emerged naturally

during discussion.

This section discusses the level of awareness teachers showed at the level of lexis,
morphosyntax, and the four language skills (reading, writing, listening, and speaking).
Additionally, their current coping strategies are discussed. As many of the participants

addressed similar issues, their responses have been grouped accordingly.

Findings
General language issue:

The participant who showed most awareness of a general communication issue in science
education in Malta was Mr Chetcuti. As mentioned above, he expanded in some length on
the question of whether science should be taught in English or Maltese and commented on

how ‘the idea of language, in science, arises often’” and is ‘crucial’®.

This contrasted somewhat with the opinions of Ms Formosa and Ms Attard, both of
whom claimed that middle school students can get by with limited English. Ms Formosa, for
instance, described how in ‘form one, form two, you don’t need lengthy answers, not like
when you are teaching biology and you need certain length and certain depth...”® Similarly,
Ms Attard stated that she ‘was not interested in the role of English in the science book’®

and did not comment further on the language load of the subject.

Ms Bonnici was the only teacher who showed awareness of the importance of

acclimatising students to the idea of thinking, speaking and writing like a scientist. She
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explained, how she often jokes with students that ‘scientists always want to sound smart,’
which is the reason why simple words like ‘bubbles’ are often turned into harder ones like
‘effervescence’. From her experience, this helped students see ‘the fact that they have to

learn all these new words’ in a more positive light.
g

Lexis:

Despite the differing views on there being a general language issue, three of the participants
referred to the lexical difficulties that students encounter during lessons. Mr Chetcuti, for
instance, mentioned students ‘messing up’ when identifying and labelling the parts of a
Bunsen Burner, such as ‘a sliding collar [and] an airhole’.'* Ms Formosa, despite her claiming
that English was not a major issue in the middle school years, commented on how words
such as ‘organism’ prove confusing to students. Ms Bonnici’s comments were particularly
pertinent to the central role played by literacy across the curriculum, as she referred to the
trouble her students have understanding words such as ‘perforation’, ‘nuclear fuels’, and
the difficulty in distinguishing keywords with the same root, such as ‘solute’, ‘solvent’,
‘solution’, ‘solubility’, ‘soluble’, ‘insoluble’. With regards to the latter set, she confessed she

was ‘at a loss’ as to how to clarify them for students.

Syntax:

Only two of the participants showed awareness of how syntactic difficulties might affect
student performance in science. Ms Formosa expressed how students with good levels of
English manage to discuss answers more effectively using conjunctions like ‘whereas’, ‘on
the other hand’, and ‘alternatively’. She also explained how such students have an
advantage over others as poor language and literacy skills affect student performance in
formal assessment situations. She felt that well-developed language skills help students
‘overcome a certain fear’.12 Furthermore, she pointed out that she often advises students to
take care of their spelling and their sentence construction as examiners will not take the

time to try and understand what they are trying to say, in the way that she does for them.

Ms Bonnici was the second participant who referred to syntax, as she pointed out
that higher ability students may be recognised through their sentence structures, such as

the ability to start a sentence with conjunctions other than ‘and’ or ‘because’.
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Reading:

Three out of the four participants mentioned reading when asked about the effect of
language proficiency in science. Ms Attard described how at times, students ask whether
they can just write a short answer, which she interprets as a sign that they have not
understood the question properly. Such an observation goes against her comments
reported above, where English was not seen to be an influencing factor at years 7 and 8. Mr
Chetcuti echoed the difficulty that students have with understanding questions, stating that

they ‘understand the question however they like, and not as it is posed to them’?*3.

Ms Bonnici diagnosed problems in reading through their inability to understand the
guestions on their worksheets despite having understood the concept in class. She
explained that ‘sometimes they don’t know how to pronounce the word, it’s like, if they
listen to it, once | say it, they know what it is, but to read it, it's something else.’ This, she
proceeded to explain, means that ‘they don’t perform as well then in tests and worksheets,

as they do in class discussions. And the problem would be English, not science.”**
Writing:

Another skill that was consistently mentioned was writing. When asked in what way
language difficulties impede students, Mr Chetcuti commented how it is their writing skills
that suffer most. He explained that ‘when it comes to writing, you start to realise that these
children’s problem is not a lack of science knowledge, but truly because there is a barrier,
and that barrier is language’.’> Ms Formosa too pointed out her concerns with regards to
students’ inability to formulate answers independently, explaining how ‘smart children’ end
up ‘failing’ because ‘they know how to explain it in class, but they don’t know how to write
it down in English’1e, Ms Attard also mentioned difficulties in writing, as she explained how

students will sometimes ask her how to formulate a certain answer.
Speaking:

Only one teacher mentioned difficulties in speaking during science, and that was Ms
Formosa. She explained how, during an annual science week, students are asked to prepare
a presentation on a topic of their choice and present it in English. She admitted that they
often notice students struggling during the presentation, which leads her, and the other

science teachers at her school to tell them to proceed in Maltese.
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Listening:

Although no teacher specifically mentioned listening skills, difficulties in this area were
implied in answers given elsewhere. The fact, for instance, that Ms Bonnici’s students
request her to deliver the lesson in Maltese, is proof that there are difficulties
understanding spoken English. This is also the case with Ms Attard’s students, whom she
notices struggle understanding her when she delivers in English, leading her to quickly shift

back to Maltese.

Discussion

Interesting links emerged between the interviewee’s perceptions of the language load of
their subject and the coping strategies they use to address these difficulties. All participants,
for instance, notice the lexical load of science which leads them to adopt various strategies
to facilitate understanding of the key terminology. Ms Bonnici, for instance, made use of
code-switching as did Mr Chetcuti, who was quick to point out its disadvantages, explaining
that ‘once you are done with English, you are helping the Maltese language students, but
you are losing the English language students’.?” Additionally, Mr Chetcuti made use of
translation by preparing quizzes on Teams, in both Maltese and English, something which he
described as time consuming. Ms Bonnici and Ms Attard mentioned pointing out the root of
certain words (such as ‘carne’ in ‘carnivore’) and all mentioned the effectiveness of

accompanying explanations with visuals.

Another important connection was the fact that the teachers who relied most on
Maltese were Ms Formosa and Ms Attard, who have been teaching the longest, and who
believed that English played a more important role in science in the later years, not in
middle school. Having achieved their teaching qualifications some years back, their
experience with the traditional syllabi rather than the more skill-based approach of the
Learning Outcomes Framework might be the reason why this view contrasts so starkly with
those of Mr Bonnici and Mr Chetcuti, both of whom have been teaching for less than ten
years. The question that arises here is whether a factor of such weight should be left to the
personal opinion of teachers. The sole reliance on Maltese may be putting students at a
disadvantage, as instructing students to ‘write in what they think is correct English’'® may

not necessarily be providing them with any concrete support in addressing the language
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difficulties of their subject. It is also distant from the principles of the NCF, where ‘literacy is
defined to be a cross-curricular learning area, meaning that ‘all educators need to see
themselves as guarantors of the language mastery required of their learners in their

particular area of knowledge’ (NCF, 2012, p. 37).

Another observation worth noting is that as a result of teachers’ focus on the lexical
difficulties, rather than the morphosyntactic ones; the coping strategies that they adopted
were mostly targeted at easing the burden of difficult terminology and aiding them with
mnemonics. There was no further focus on supporting students to improve at the level of
sentence construction. Although teachers were well aware of the difficulties encountered in
the productive skills (especially writing), their focus seemed to be exclusively on supporting
students in the receptive skills. Students are aided with translations, pictures, the provision
of word banks, but are not supported in strengthening their literacy skills when it comes to
speaking and writing. This may be an indication that content subject teachers need further
support in not only diagnosing their students’ language difficulties, but also in providing

effective support that target all aspects of academic literacy.

lll. What role should the science teacher play in the mitigation of students’ language
difficulties during the science lesson?

In this section participants were specifically asked if they believe the science teacher has a
role in helping students not only learn science content, but also learn how to communicate
their knowledge effectively. Additionally, all teachers were asked if they believe that
collaboration between the science and the English teacher would do anything to facilitate

the former’s role in strengthening student literacy skills.
Findings

Throughout the interview, Mr Chetcuti explained how language plays a very important role
in science learning and education and agreed that the science teacher has a responsibility to
mitigate these difficulties. When asked about collaboration, he described collaborative
experiences his department has already had with the English department. He explained, for
instance, how the science teachers at his school ask the English ones if they could cover
certain topics in advance, through reading comprehensions, for instance. On one occasion,

students were given a reading comprehension on dolphins by their English teacher, which
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meant that during science, students ‘already knew what a dolphin was, whether it was a

mammal or a fish’ and that is because they had ‘already covered [it] in English”*°.

Ms Formosa also agreed that science teachers are responsible for the way students
communicate their science knowledge, however, throughout the interview she often
pointed out the limitations of taking such an active role in students’ language development.
Towards the end of the interview, she explained that she’s ‘either going to correct [their]

v

“because” and “without”” or else focus on the concept.?’ Ms Formosa felt that collaboration
with English teachers would be ‘ideal’. She suggested that English teachers could observe
science lessons, go over students’ science scripts (whether they are tests, worksheets, etc.)

and identify language issues, so that they can address them later during the English lesson.

Ms Attard had different views on the role the science teacher should play in
students’ literacy skills. She stated that what was important for her was that students
understood the concept, not English. She slightly modified this thought towards the end of
the interview, where she claimed that this is dependent on the context. At middle school
level, she preferred that students had a solid grasp of the concept, as certain topics that
they cover, such as ‘Cells and Reproduction’ are important even for their personal lives.
However, she stated that Year 11 Biology would be a different story, and one would need to
decide what to focus on depending on the context. With regards to collaboration, Ms Attard
said that she recalled having an English teacher once prepare flashcards for students to use
during science. She commented how collaboration could take place also with teachers of

other subjects, such as Geography.

Ms Bonnici agreed that it is part of the science teacher’s responsibility to aid
students to develop their language and literacy skills during science. She commented on
how the communication difficulties in science persist even among professionals in the
medical field, and that intervention, starting from early science education, would help. With
regards to inter-departmental collaboration, Ms Bonnici said that it was a good idea, but
that it did not often happen, and the problem lay in ‘time constraints’ and the fact that ‘it

takes a lot of work, and [teachers] don’t have that much time.?Y

She also expressed how her experience of collaboration with teachers of other

subjects still did not feel like she was gaining much from their expertise, as they all ‘stayed
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in [their] own field’?? when working in groups. This point is reminiscent of Ms Formosa and
Mr Chetcuti’s ideas of collaboration, where there is support in between departments but
where working relationships remain distinct (for instance, by having the English teacher
tackle language issues in her own class, rather than providing suggestions as to how they
can be tackled during science). Ms Bonnici suggested that an interesting idea for
collaboration would be that of organising field trips together, where teachers from multiple

subjects would be present and students could have a cross-curricular experience.

Discussion

The majority of teachers agreed that teaching language and literacy skills in science is an
important part of being a science teacher, however, they also saw limitations, mostly
related to time. This was the same for the question of collaboration between science and
English teachers: time and effort were seen as the main challenges. Interestingly, the
limitations were mostly mentioned by the two teachers who have been teaching the
longest, and who might, perhaps, be furthest away from the tenets of the more recent NCF,
which clearly point towards a communicative aspect to content learning (NCF, 2012, p. 35).
Perhaps an initial step towards encouraging content teachers to take on a more active role
in developing students’ literacy skills would be that of providing them with allotted time
frames dedicated to inter-departmental meetings with language teachers, where strategies

for improving student language and literacy skills can be discussed.

The second challenge is that of communicating the importance of nurturing
students’ proficiency in the language of schooling even at a young age. Two of the four
teachers interviewed mentioned that at middle school level, students were not expected to
formulate well written answers since this would become a need later on in years 9-11. The
point that is being glossed over, however, is the fact that language and literacy skills are
developed over time and require a strong foundation. In order for Year 11 students to do
well in their Biology SEC exam, they require language skills which need to be built starting
from Year 7. In order for the Year 8 student to choose to pursue the science subjects, they
need to feel confident that their success will depend on how well they study, not on their
ability to understand the language of the book, the notes, or the test questions. It is the

responsibility of educators to open up the opportunity for further study to all students by
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equipping them with the necessary skills, which is something that can only be achieved if a

holistic view of education is taken.

IV. The language scaffolds and teachers’ opinion

To provide a relevant model on which to discuss language support, the researcher created
language scaffolds that make the Year 7 coursebook more accessible to English language
learners (Appendix 1). The creation of the language scaffolds that form part of this research
followed the methodology for material design described in chapter three, and the literature

outlined in chapter two.

Careful consideration went into deciding which format to use when presenting the
language scaffolds to teachers. Early drafts of the study involved presenting the language
scaffolds on a word document and asking teachers to refer to the relevant page and
exercise from a digital copy of the book. This format was abandoned as it was not very
reader-friendly, was time consuming, and it did not clearly show what was already present
in the book and what was being added to it. For this reason, a more visual format was

adopted.

An A3 sized paper was chosen as it allowed for the placement of the relevant
coursebook pages in the centre and the addition of yellow text boxes all round, that
included a brief diagnosis of the language issue and a suggested action. To provide practical
examples of how the recommended action may be implemented, the suggestions inside the
yellow boxes were translated into PowerPoint slides which model how they may feature in
class, and these slides may also be found on the same page. So as to ease understanding,
colour coding was used throughout, with scaffolding techniques inside the yellow boxes
being highlighted in the same colour as the border of the corresponding PowerPoint slide.
Additionally, at the beginning of each set of language adaptations, a cover page was added
to highlight the relevance of the coursebook pages to the science LOF and the language

Learning Outcomes that could be achieved through the scaffolds.

Despite the fact that KS3 Collins, Book 1 is the official textbook for Year 7 science
students in Maltese state schools, during the interviews, it transpired that not all teachers

use the book, because of a variety of issues. A brief note on their stance with regards to the
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textbook at the beginning of each interviewee’s section will help the reader better

understand their reactions to the adaptations.
Findings

Mr Chetcuti was one of the teachers who did not use the coursebook. He explained that
neither did his colleagues, and in fact, in their school, the librarians were thinking of not
distributing the books anymore. Mr Chetcuti said that the issue lay in the fact that the book
is targeted at a British context. For this reason, there are a few topics that are missing from
the book (such as forensic science) and it has some topics that go beyond the local
curriculum. However, he did point out that when preparing his own notes, he extracted a lot
of material from the book and used some of its PowerPoint presentations and virtual
experiments, adapting them to make them easier for himself and his students. When
looking at the language scaffolds presented to him, Mr Chetcuti could refer to his own

adaptations when creating the notes.

Mr Chetcuti was shown lesson plans A, and B (Appendix 1), both of which focus on

SCI LOF 7.1 ‘What do Scientists do?’

The first thing that Mr Chetcuti pointed out was that certain terminology which had
been marked as difficult, such as Bunsen Burner, did not usually prove hard for students,
however its various components did provide a challenge. When asked on the effectiveness
of providing sentence starters to model a particular language structure (such as making a
suggestion), Mr Chetcuti mentioned that he used something different, but did not comment
on its perceived effectiveness. He mentioned how he provides students with jumbled up
steps which need to be put in logical order, with half sentences which need to be continued
and finally assigns free writing. Another scaffold that was discussed was the transformation
of open-ended questions into gap fill exercises. Mr Chetcuti confirmed that he used this
often, and also provided word banks for lower ability students, methods which he found

useful.

Differently from Mr Chetcuti, Ms Formosa did make use of the coursebook. Ms
Formosa commented on how it has the potential to widen students’ view and is therefore
useful to the higher-ability students. She did mention, however, that she finds it is too

challenging for the lower-ability students, for whom she ‘pick[s] and choose[s]’23.

53



Ms Formosa was shown lesson plans C, related to SCI LOF 7.1, ‘What do Scientists

do? and D, related to SCI LOF 7.2, ‘Life on Earth’ (Appendix 1).

The first strategy that was discussed was that of accompanying explanations with
video clips and providing students with a word chart (in this case, for lab equipment). Ms
Formosa commented that a vocabulary bank is important and that this aids students in
identifying the safety hazards in the lab. The second strategy, that is, of providing sentence
starters with a target language structure, was new for Ms Formosa, and she was positive it
would be helpful for students. Another strategy that was discussed with Ms Formosa was
that of focusing on morphology, for instance: the prefix ‘in-" in ‘invertebrate’ to explain
word meaning. This was not a strategy that was normally adopted by Ms Formosa, and she

shared the way she uses colours to aid students memorise terminology instead.

Similar to Ms Formosa, Ms Attard also made use of the book with her students,
however she was aware that most teachers do not use it because of the British context,
such as the presentation of foreign flora and fauna. She did not identify the issue as lying in
the language load of the book as even teachers’ notes are in English. She mostly uses the

book to assign it as independent reading to students.

Ms Attard was shown lesson plans E and F, both of which tackle topics related to SCI

LOF 7.2, ‘Life on Earth’ (Appendix 1).

The first strategy that was discussed with Ms Attard was that of using images. Similar
to Ms Bonnici, Ms Attard confirmed that she made frequent use of images and that they
greatly helped understanding. She also found colour coding (on the PowerPoint) effective to
aid student memory and help them build ‘connections’ in their brains, and commented on

how she translates this concept, on handouts, by writing words in bold.

When asked about paraphrasing in simpler English instead of switching to Maltese,
Ms Attard expressed that she sometimes tries this, but eventually always switches to
Maltese, as she feels that students still do not understand the point. Another strategy that
was presented to Ms Attard was that of doing some morphology work, such as focusing on
‘carne’ in ‘carnivore’. Ms Attard confirmed that she uses this technique as well and finds
that it helps students since all of them would be learning a foreign language at school and

will therefore have a varied linguistic background to draw from.
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The final strategy that was discussed with Ms Attard was to leave text unmodified
and provide students with attractive reading aids that would help them move along when
reading independently. Ms Attard felt that this adaptation would not work because of the
amount of text present, which would discourage students. Instead, she adapts texts by

shortening them and adding diagrams.

Ms Bonnici was the second teacher who did not make use of the coursebook. She
presented a similar argument to Mr Chetcuti, explaining that the contents do not match the
syllabus exactly, and that it was easier to make notes herself. She commented that the level
of English in the book seemed to match the one that she uses in her own notes, meaning
that she could refer to her own experiences designing notes to comment on the

effectiveness of the language scaffolds.

Ms Bonnici was shown lesson plans G and I, both of which included pages in the

coursebook related to SCI LOF 7.7, ‘Cells and Body Systems’ (Appendix 1).

The first adaptation that was discussed with Ms Bonnici was that of paraphrasing
difficult text in more accessible English, as opposed to code switching to Maltese. Unlike Ms
Attard, Ms Bonnici explained that she frequently uses this strategy and that she finds that it
works well. For instance, when explaining the word ‘perforation’, she will say: ‘Listen,
perforation is when something tears, or it breaks apart, [...] for example, when you’re
running, and you fall down and you hurt your knee, you have a graze, it cuts open, similar to

that’. She explained that ‘they understand it like that, when | say it in that way.?¥

Another language support strategy that was discussed with Ms Bonnici was that of
sensitizing students to the different forms of the same word. In this case, for instance, it was
suggested that during the teacher’s explanation, the teacher highlights, through the use of a
slide, how ‘magnify’ may feature in the active voice (to magnify), passive (to be magnified)
and as a noun (magnification). Ms Bonnici commented that she had never explicitly
highlighted the different forms on a slide but would still reinforce the connection between

words and the different way they are used in speech, which she finds helpful.

Another strategy that was discussed was accompanying explanations which include
new terminology with images on the screen. Ms Bonnici explained that ‘[she thought] it

does help’ and that ‘another thing that [she] sometimes [does] is that apart from showing
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them images, [she] show[s] them things, actual things’, such as a three-pin plug when

discussing electricity?®.

Ms Bonnici had experienced using also other scaffolds, such as putting steps in
order, and presenting students with diagrams which they could then label. She also utilised
groupwork and found it to be effective. Ms Bonnici explained that she had never tried one
strategy, which involved familiarising students with a language structure (such as the
comparative) through a multiple-choice exercise, however she believed it would benefit
students. She also responded positively to the suggestion of focusing on the morphology of
the word (in this case, ‘optis’ in ‘optical’) and explained that she used this technique with

other words, such as ‘herbivore’ and ‘renal’.

Discussion

This part of the interviews was crucial to understanding whether the language scaffolds
created for this study were i) accessible to teachers, ii) practical, iii) perceived as effective. In
most cases, the language scaffolding strategies presented to teachers were well-received
and some had tried something similar before, although as consistent with previous findings,
teachers who are most recently qualified and who have multilingual classes tended to be

more resourceful.

On the whole, the scaffolds were immediately understood by the teachers, however
the interviewees were more familiar with those that were related to providing lexical
support, something that mirrors the findings of section two. In fact, all of the strategies that
were ‘new’ to teachers were ones related to the morpho-syntactical aspect, such as
providing model sentences with target language structures, focusing on the different word
classes that emerge from one root (such as ‘divide’ and ‘division’ or ‘magnify’ and
‘magnification’) and providing them with sentence starters to prompt production of

sentences with specific language functions (such as making predictions, or hypothesising).

Another important finding from the data gathered was teachers’ creation of note
packs for their students, to either replace or supplement the coursebook. This has multiple
implications. First and foremost, it reveals that teachers are already going through the
works of adapting the coursebook into their own notes, meaning that the inclusion of

proposed language scaffolds would not create extra work for teachers, but could instead be
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part of the core process of resource creation. Secondly, it has an important effect on what
sort of language support teachers require. Whereas analysing the courseware for language
difficulties and creating language scaffolds based on the book was the optimal means for
initiating this research, further work on this subject could take a different form, such as the
creation of a handy booklet with a list of language strategies to use for the four skills as they

are present in science.

Thirdly, it is of some concern that a large number of teachers have strayed away
from the coursebook. Although the creation of supplementary material is to be
commended, the coursebook is what ensures, first and foremost, that students in all state
schools have access to the same quality material. This uniformity also translates to the level
and the quality of the English language with which the content is being communicated.
Although there might be a great number of teachers whose English is of a good level, there
is no means of checking whether all note packs are of equal quality, which in turn will affect
what kind of language input students are getting when they read their notes. The
coursebook ensures that, irrespective of the teachers’ personal abilities, the scientific
content is being transmitted in language that is of good quality and that starts acclimatising

them to the genre-specific requirements of science.

Finally, research has shown that ‘Comprehension of a text depends on at least four
factors; readability, illustrations, hands/minds on activities and previous knowledge’
(Hussain, 2012, p. 431). As students leaf through the colourful pages of the book,
everything, from ‘the quality of paper and ink used, [to] font size’ to ‘illustrations’ increases
text comprehension. Additionally, the varied tasks present in the coursebook, such as
‘practical observations’, ‘surveys’, ‘measurement and information research activities’
‘engage students’ mind for better comprehension’ and also fulfil the credo of science
learning which is inquiry-based learning (Hussain, 2012, p. 431). Giving up on the
coursebook might lead to deficiencies in certain aspects and inequality of opportunity

between students with different teachers.

Conclusion

These interviews revealed important insights about the current situation through which

science teachers are navigating, the difficulties they experience and the means to best
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support them. As stated in the introduction of this chapter, the aims of the interviews were
those of investigating how teachers and students of science may be supported to meet the
language challenges of their subject, and to check whether the language scaffolds designed
were a useful means of providing this support. The data above, together with the discussion
of that data, paints a clearer picture as to what is needed moving forward. The final chapter
discusses the relevance of these findings to the local context and offers suggestions for

future studies.
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Chapter 5: Conclusion

This study was inspired by educational research on the correlation between student
achievement and their proficiency in the language of schooling (LPU, 2016; CoE, 2020;
Spiteri, 2019). Its aim was to find out how science teachers may be aided in supporting their
students meet the language load of their subject. To reach this aim, the study involved
designing practical language scaffolds to be used in conjunction with the science coursebook

currently adopted by Maltese state schools (KS3 Science, Book 1).

Findings

The first thing that the interviews showed was that Maltese is still the language of delivery
that is preferred by Maltese students, despite the fact that English is the language of
assessment and the language of the content material. This confirms the persistence of a
state that has been consistently quoted in studies on language-use in Maltese classrooms
over the past twenty years (Camilleri Grima, 2002, 2016; Mifsud & Farrugia, 2017). The
challenge that educators are faced with here, is that of making English more accessible
across the curriculum, so as to allow students to stop considering it a barrier and start

profiting from it as a tool.

Secondly, the data gathered showed that although all teachers interviewed had a
general awareness of the genre-specific language requirements of science, which was a
positive finding, most of their observations were related to lexical difficulties and not to
morpho-syntactical ones. It is of some significance to note that one may only provide
support for difficulties he or she is able to diagnose. The key here could be collaboration
between English and science teachers where both sides share their expertise to identify and
address the language barrier. As the CoE affirms, ‘the formulation of a school language
policy should be the result of dialogue and negotiation among all teachers [emphasis mine]’,
meaning that this is not an enterprise that content subject teachers should be expected to

embark on, on their own (LPU, 2016, p. 69).

Thirdly, although three out of four teachers agreed that the science teachers should
play a significant role in easing the language burden, they were also wary of the limitations,
specifically, time. The issue of time constraints was one that was expected to arise, and in

fact, during the design process of the language scaffolds (Appendix 1), one of the key
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considerations was that of ensuring that the activities developed would not take away from
content learning time, but rather act to enhance it. The language scaffolds presented
seemed to have been effective in this sense, as time issues only popped up when discussing
giving content and language integrated feedback to students, rather than when discussing
the activities themselves. This proves that the scaffolds were not seen as extra appendages,

but as a means of teaching of science, which is the way they were intended by design.

Finally, and most importantly, the interviews revealed that the language adaptations
designed were mostly effective, either because they had already been tried in class, or else
because they were deemed so based on the teachers’ professional judgment. Teachers also
generally understood the purpose of the language scaffolds and the rationale behind them,
meaning that an in-depth specialisation in language is not required to provide the necessary
support in content subjects. The overall discussions held throughout most of the interviews
showed that the proposal by the LPU (2016) to have all teachers be language teachers is not
as radical as it might sound, as the majority of the interviewees were already aware of their
students’ struggles with language and were also employing coping strategies to address

them.

As one nears the end of this dissertation, it is important to note that although the
aims of this study were reached, and important conclusions were derived, a number of
challenges were also faced. The following section gives an overview of some of the
limitations faced by this study and provides some recommendations for future work in this

area.

Limitations and recommendations for future research

One of the first limitations faced was the number of participants found. Initially, the
recruitment of five participants was sought, however only four participants came forward.
The fifth participant would have allowed for all the scaffold sets to be reviewed, as
participants were given two sets each, reviewing a total of eight out of ten. This did not

affect findings greatly, as the unreviewed sets used similar techniques to the other eight.

Another element which proved challenging was the fact that two out of the four
teachers were quite unfamiliar with the textbook, having abandoned it in lieu of their own

personal notes. For this reason, their feedback on the effectiveness of the scaffolds was
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often separated from the context of the book and interpreted in the context of their own
resources. Despite the dangers of abandoning coursebooks (as previously discussed),
perhaps an idea for future studies would be to focus on the creation of more general
language adaptation strategies which may be transferred across different contexts (whether
it is ‘Safety in the Lab’, or ‘Animal Kingdoms’) and across modes (whether they are creating

notes from scratch or adapting the coursebook).

A significant finding for future research is that the majority of interviewees agreed
that the science teacher should take an active role in facilitating the genre-specific
requirements of their subject and were positive about integrating language scaffolds within
the lesson. The next step, therefore, could be that of investigating another recommendation
by the LPU, that is of having teachers ‘provide combined content and language-specific
feedback on written work’ across the curriculum (LPU, 2016, p. 81). This would have the
twofold function of raising teachers’ awareness of students’ language struggles, and of
providing students with triple or quadruple the amount of language input that they normally

receive from just the language teachers.

Conclusion

This research was inspired by the understanding that language exists across the curriculum,
which creates a tangible challenge for students whose L1 does not match the language of
schooling. As was extensively discussed, this is the case for the majority of students in
Maltese state schools, whose daily encounter with English in study material, notes and tests

posits a barrier to learning.

This research sought to tackle this problem and provide a practical solution by
designing a set of language scaffolds to facilitate access to the language of science and
strengthen students’ literacy skills. Although these were designed with the science LOF in
mind, they are a tool that can be transferred across the curriculum and which can be

adopted by all teachers whose content subject is delivered and assessed in English.

Perhaps the most significant role played by this study was that of raising more
awareness on the language-related difficulties that science teachers and students encounter
daily. A comment that resonated with me was one made by Mr Chetcuti, who described the

issue of language in science teaching as an untouchable ‘sacred cow’, whom no one dare
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approach, but who continues to persistently hold students back from reaching their full
potential. Teachers’ general enthusiasm at discussing the topic during the interviews was
evident proof that it is a very pertinent matter to their profession. Content subject teachers
should not be left alone in dealing with an issue that is having a significant impact on
student achievement, and that is ultimately limiting learners’ chances to further their

education successfully.
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Appendix one: The Language Scaffold Sets

Language Scaffolds, Set A

Vii

Year 7/ SCLLOF 7.1

Unit title: Scientists at Work

1LLOF Suhject Focus: What do Scientists do®?
Related Content Objectives, Teacher will:

1. Guidc the students 1o identify safety 1ssucs in the laboratory.

2. Introduce the students to simple apparatus (glassware).
Related Content Learning Outcomes:

1. 1 can recall and follow nnporlant laboratory salely rules,

2. 1can identify hazard symbols on chemicals and suggest safety procedures

Keyv Vocabulary: glassware, inslruments, apparatus, lest ube, Lest whe rack,

beaker, Mask, funnel, measunmy evlinder, microscope, Bunsen bumer, heal-proal
mat. safety rules, poisonous (toxic), invitant, flammable, comosive, cxplosive,

harmtul o the environment.
Related Language Learning Outcomes:

1. 1can give sugpestions.

2. 1 can evaluate and respond to texts which mchide visuals and graphics,
Kev vecabulary. Athlete, damaged. protective clothing, hazard, risk assessment,
refuelling, hazeard, concentrated, dilute
Recommended Materials: K53 Scrence Book 1, pp. 48-52.

Supplementary Materials:

*Lab Safely Video: htps://www.youlube.comfwatch?v=NOQg LV UDkvA
T.’s PowerPoint,

Word Bank Chart.
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MY S1G TDEAS

® Jhe Bunsen e @

a Bunsen bumer
® Select the comect - % !

Identified problem: - 4 ::':' ':“m ok Identified problem: Ss might not

is a new term that Ss have with a flame @ pe familiar with the adjective
never encountered. *[llllll. which ‘moveable’ stemming from the
is a key term, is classified as K3. The STV XREW verb ‘to move’.

ol The first gas burners used gas

Suggested solution: sy i o Suggested Solution: T. reads
T. starts the lesson by addressing SEMPLOEN s Y questions | and 2 out loud and
these two key words. S e ‘mimes ‘moveable’.

The bumer can be controlled by: :
T. shows GIFOPABURSCABIMEE  « cunong e size of the lame.

: - . by tuming the gas tap. : : @
with a flame being switched onand e e noias [as st

off. that mixes with the gas by - Tha ’ -
siiding the collar over the air W Identified Problem: 1o answer
hole on the :

v ASgrt haom doemphg e, question 5, Ss must know how to
‘ % APy o ) y . =
. what dose B T e " give a suggestion.

. Describe how a Bunsen flame changes if more air is allowed to mix with the gas.

Suggesled Solution:

\ Differen-olours
The Bunsen burner The Bunsen bumer can bum with two colours of flame,

el ooy e starters (below) pro;ected on lhe
s s mebes g i ] l PP T. asks them to brainstorm
«» The biue flame reminds us of a gas cooker or a gas barbecue burner,
T. asks if Ss have ever heard of a The difference i caused by the amount of ai that is mixed with the methane. possibilities in pairs and then
N before it is burnt, This is controlied by the position of the sliding collar, . . . .
B unsen bumer. T explalns thﬂt a @ The yellow flame is called a safety flame or luminous flame. It givesoul 2 Vick \:ﬂtc d:)Wﬂ ﬂf;;sub&es::]onbl;mndg
Bunsen burner is used to light up a lots of ight and is easy to see. | cosos - yellow -m-u- the sentence starters on the boar
flame. as is shown in the (ig": P «» The blue flame is called a non-luminous flame. On a bright day the . =
) . blue flame can be almost invisible,
T. asks Ss to scan p. 54 to find out | W Wt is fho skding collar on 2 Bunsen bumer sleo a safety s s i
: : . entist should...
who was the inventor of the Bunsen @) Wny does a Bunsen burner have a wide metal base? «The Scientist could...
burner and why he invented it. 8] e central biue cone in the blue flame is unburnt gas. +1t would be a good idea if he...

«1f I were him, I would...
1 think the best thing would be

Suggest how a scientist could prove this.

.. luminous ... natural gas
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S §Ejence in Practice (]

(" Getting to know your Bunsen burner

The table summarises the differences between the two types of Bunsen burner flames.

Identified problem: Some Ss might not be confident enough in English to

Yollow, luminous flame Blue, non-luminous flame

dosed air hole open air hole come up with the steps of how to light the Bunsen burner from scratch.

sitent makes a sound S e

leaves soot no soot In the lame ugoested solution:

mmm mr:, mI o High !devel of $uppon: l pr9vides Ss with image cut-outs showing the
You o s o A S e o e i o ol steps involved in safely lighting a Bunsen burner. All images are labelled.
.m:' :ﬂw : Ss must independently try to put them in the correet order, and then they
Your teacher will provide you with the apparatus that you may need for your investigation. review in pairs.

Method:

Medium level of Support: T. provides Ss with two sets of cut-outs: one
showing just the images. and the other showing the steps. Ss must first

- match the step to the image, and then place them in the correct order. Ss.
work independently and then assess in pairs.

1 Light your Bunsen burner — always light the Bunsen
burner with the air hole closed. It is easier to light and
it gives the safety flame.

2 Experiment with the gas pressure by tuming the gas

very slowly. Can you see the way the flame size
m, o 2 safely. Devise a short list of

3 Place the end of 3 metal spatula in the yellow flame testing someone else. Decide
for a few seconds and then look at the spatula, Note how many of the test points you
down in your notebook what you see.

the air hole thie olla: awarded your Bunsen burner
4 Open the air completely by sliding Gan s inel @

Low level of Support: T. provides Ss with the images, but without the steps
written down. Students must first label each picture with a description of
that step, and then place them in order.

How 1o lait o Bunsen Busver

you see the central blue cone and hear the sound?

(¢ Questions
1 Test yourself by naming all the parts of the Bunsen burner (Hint: use Figure 1
if you need help),
2 Whyis it a bad idea to heat things with a luminous flame?
3 Why do you think that bumning candlos a lot makes the ceiling dirty?
4 Gas heaters always use a blue flame. Some heaters have a small ceramic rod that
glows red in the flame. How might this idea be useful in the laboratory?

6 a) Why is the blue flame hottor?
b) Why s air needed for a hot flame?
©) Why is there no soot with a blue flame?

W Flgure 1: Image reproduced from a teacher-created resource on
0 http://vear7sciencewithmisszammit. weebly.com/bunsen-burner. html

... non-luminous ... soot We

iX
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-

You are loarning te:
» Mentity the hoest
" purtorthetane & | Identified problem: Differentiating question types
Identified o Explain what we mean by ‘ ; !
roblens: The e 5 - would be useful. The book relies heavily on open
p . different flame teTperatures ended questions which require exiensive sentence

word TN is

categorised as K9

- formation.

- Glowin : ’ ' .
(VocabProfile). It filaments wing tha wire f - Suggested solution: T. differentiates questions 3-5
is a technical term ON-DUAOORE R Mot P & "&‘ oiers by turning them into
white-hot. if you watch stage lights on, they
which students e e oy o 85 contoen e st e peninicg
3 ions in their n r having en
will not have | flame (5. Not all parts of the flame are equaly hot. : i questions In. Iear NOIEDOOKS, AIIET iaving chgage
: | ©  with the questions in the PP. Ss are nominated to
previously B Vihere is the hottest e it N | :
| part of tha blue flame? ol © read out their answers,
encountered. | B Explain what you'can Py | B e
‘ X 500 with the lowest wire —— i
Suggested I " Fowe £ s / !
fan- . . - p. 56: (5) Comparing ‘
'.ng'n.o—n' SS.‘ " ‘ Elue and yellow flames o
identify which ‘ e ‘
. 3. ‘Combustion’ is the scientific way e i
part of the llght ‘ ofsaying ______ (heating, / -t
A burning, cooling) o
bulb 1S the il 4a. The ports of a flame (top, e —an et ‘
- | middle and base) are oll equally hot. I-"l-‘x:\:‘-'
filament and mark True/Folse '
it on the image in Comparing blue and yellow flames Q5% Wacan svave thia by atding .
. If the Bunsen burner flame is yellow, the gas has not bumt completely. This is why carbon particles m‘“'m*ﬂm‘l’ﬂ"zﬁth e
their books. {s00t) are left over. It is these partices that make the flame luminous. Heating with ayellow flame | il $Po ——m ——— 91 7988 :I!t @
covers the apparatus in black soot, It Is also wasteful because less heat energy is given out by 3 yellow . Bl becausze they will reach different
flame. i ,

The scientific name for burning & combustion
« In a blue flame, combustion is complete, P
«» The yelow flame & an exampie of incomplete combustion ) iy

J
— awire held in a yellow flame glows less brightly, /, 5a. A yellow flame is an
AN example of complete
) Explain what "combustion’ moans. ~~ combustion. True / Folse,

. Describe how the temperature of different flames could be investigated using wires.
. Why is a yellow flame an example of incomplete combustion?

b. A yellow flame s an
le of

combustion, because If we
hold a wire in a yellow flome,

eft ... combustion ... complete o e wrighty.
If




®

Identified problem:
Stdents might e still
gemug used to the

names oi the different

Suggested solution: 1.
uses this exercise as an
opportunity to revise
the apparatus names
leamnt in the previous
lesson. T. reinforces
vocabulary learnt by
sefting up an example
of the apparatus
needed on the front
desk, Ss make a list of
the apparatus needed
for the experiment and
can check the SR
BAE it required. Ss.
may oaly collect the
apparatus afler
providing T. with their
list.
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You are going to investigate how fast water can be heated using a Bunsen burner.
Your teacher will provide you with the apparatus you nead for your investigation.

Using a Bunsen burner

.4
Haif fill with , noting the volume used.

N

/I

2

3 the starting temperature of the water.

4 shape of the graph you will get by plotting time in minutes against

5 Light the Bunsen with the ar hole dosed, Open to give 2 blue flame,

6 Note the ime and start heating. Measure the water temperature every minute until the
water boils. Switch oft

7 Record the data in a table then plot the graph.

results for this experiment.
Questions

1 Discuss with your partner the real graph and the one you pradictod. Note any
differences.

2 What hazards are involved in this experiment?

3 Describo the enargy transfors in this exporimont,

i B8

i@

1% s

[ e

Las 1y
£HNR Yy
R

How would the graph differ f you used

(a) twice as much wator

(b) two Bunson burnors?

How might you reduce the energy losses in this expeniment?

P.57,ex. 4

4a. If I used twice as much water, the
graph would ...

4b. If I used two Bunsen burners, the
graph would...

Xi

@ 1dentified problem: Making - involves using a particular

language structure,
Suggpested Solution: As this is the first time, encountering the concept of
prediction, T. first elicits the meaning of by referring to
pictures.

T, asks Ss what the photos have in common, They are all predicting whal
will happen in the future, Some of the predictions are based on science,
others are not. T. asks which ones are based on scientific data / evidence
and which one is not, T. asks which method is the leas! religble,

T. introduces the IANEUAZE SIS of predictions. T. explains that making
predictions involves: 1. Formulating a question and 2. Stating a hypothesis.

d

Making Whak do this plcturas B |0 ccsswsinil How do we make
Predictions!  Jagaficay™ shome theleest relitle predictions?

1.Formulote o question.

For example: What will my
halr look like when 1 am 70

yeors old?
2. State a hypothesis,

For example: I predict thot
my hair will be shoet and
arey.

P.57.

1. Formulate a question,
Foe cusmple. Wit will mry gruph ok
Tk o 1 ploe thme As manotes v
femperatare !

3 ‘i
2. State a hypothesis.

Foe exsanplo: § pradict St my graph will B
Jook like graph A/ graph B because ...

@ Identified Problem: Answering question 4 requires the use of the second conditional.

Sugpested Solution: T. provides NSRS

I used twice as much water, the graph would ...

If [ used two Bunsen bumers, the graph would...




Language Scaffolds, Set B
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Year 7/ SCILOF 7.1
Unit title: Scientists at Work
LOF Subject Focus: What do Scientists do?

Related Content Objectives. Teacher will:

1. Engage students to explore combustion and use the fire triangle to describe
fire.
2. Guide students to use the fire tnangle to describe a safe way of putting out a

fire.
Related Content Learning Outcomes:

1. 1 can identify the three components needed to start a fire by using a fire
tnangle,

2. 1can use the fire mangle to identify ways of putting out a fire.
Key Vocabulary: fire triangle. fuel, oxygen, heat. fire extinguisher, fire blanket.

Related Language Learning Outcomes:

1. 1 can use the zero conditional to link cause and effect.
2. lcan speak about a hypothetical situation by making use of the modal
“would".

1 can use mference and deduction to understand meanmng of unfamiliar words

4. 1can use conditionals to express possibilities (may, might. could).

Key vocabulary: increase, decrease, alight, jar, limited, predict, devise an improvement,
dense, electrical five, cut offsupply, properties, spread, factor, may, might, could,

precaution,
Recommended Materials: KS3 Science Book 1. pp. 58-63

Supplementary Materials: PowerPoint Presentation.




@ Identified problem: In order to answer questions l students need to know
how to use the zero conditional (if + present simple — preseni simple).

Suggested solution:

T. asks Ss to read the text
‘Fuels need oxygen to
burn’. T, introduces the
zero conditional by
asking concept checking
questions (CCQs) about the text. The CCQs are presented in the format of

. During this step, T. is
both checking content understanding and modelling the zero conditional. With
each CCQ, T. reveals the right combination on the mix and match exercise on the

a. ...it burns.

1. If you burn fuel...

2. If we don’t have

oxygen...
3. If a fire has oxygen...

b. ...it gives out heat
energy.

¢. ...we cannot breathe.

If you fan a fire it burns more

T. asks Ss to think in pairs about the answer
to question 1. T. asks a few pairs what their
answer would be. T. reveals the answer on

 +

brightly because its oxygen

supply [

the sl T. mimes the word ‘increase’.

T. elicits what the opposite of if you light a candle inside a tin
‘increase” is: ‘decrease’. T, asks Ss to
repeat the exercise for quetion 2. This | ; ; pecause its oxygen supply
time, Ss must try and answer in -

English in full, using the example of

question 1 as reference. After taking answers, T. shows -
to reinforce the language model.

and then put the lid on, it goes

T. shows slide’d. Ss think. pair, share and
fill in the 3
blanks. This acts as a revision to the
language focus in the previous lessons,
where they practised giving suggestions.

If 2 fire breaks out at a bome, a
person shauld leave the door
. This

the axygen supply in the raom
and puts the fire B

Ss. should now have more linguistic

Xiii
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What makes

Your are leaming to:
@ Describe what fuels are lke
® Interpret the fire tiangle @
© Identify the factors needed to
stop things buming

things burn? \

Fuels need oxygen to burn

Some materials burn easily in air and give out heat energy. They are
called fuels. Petrol, wood and charcoa! (made from charred wood)
are all fuels.

You cannot light a barbecue on the Moon. This s because there is no

air on the Moon, A is a mixture of gases and one of them & the active

gas oxygen. We need oxygen to breathe and this keeps us alive, A fre

needs oxygen from the air to keep burning. The sdentific name for burning
mbustion (see page 56 for more on combustion).

Why do fires burn more brightly if they are fanned
ith air?
f you light a candle inside a tin and then put the lid on,
soon goes out. Explain why.
If a fire braaks out at home should a person leave the door
open or closed when they leave the burning room?

This flame burns under water
because it has its own air supply.

Putting a fire out

Building a campfire is fun. At the end of the evening it s
Important to put the fire out. One way & to pour cold water over
tha remains of the fire. The water cools the fire down and puts it
out. The fire service does the same thing with water hoses when
fighting fires. If you were on the beach you could also pour sand
over the remains of the fire. This would stop air getting to the
burning wood. If you stopped adding logs to the fire, it would go

Out armway. axygen heat
There are three things that need to be present for a fire to keep
burming. These three things can be shown in a fire triangle. If you
take away any one of the three things in the fire trangle, a fire will fuel
\ .
g0
- the fire triangle to explain why the following m
ctions put out a fire,
a Turning the gas supply to a lit Bunsen burner off, Learn the fire triangle shown
b Wrapping a coat around a parson whose shirt has above. It allows you to explain
caught fire, many types of fires and how to
control them,

. air ... burn ... combustion




L - o
N Science ractice

N Burning a candle )

Identified problem: The | Yo are: ging 1 obeevs cossly witat Pappens when s candie bums. Your teather wil llllﬂl » Identified problem: In order to answer
introductory text has [l which might  floating candieina wmtﬂ MG;WW: question 1, students need to use the language
prove difficuli for students e s TP RSN o structures for predictions. Students have

(Vocabprofiler). ‘ already encountered this structure once in the

S il T veods tha text Gut prt.:vious lesson but need (o revise and
Suggesied solution P 2 reinforce.
loud to model pronunciation, provide g
alternative ways of saying difficult words ' Suggested solution: T. asks Ss if they
such as synonyms, and accompany her e = - remember what examples of ‘predictions’, they
instructions with realia. . had mentioned during a previous lesson. T.
, ' 'J  takes some answers whole class. T. ensures

Skt annernhina candiednime Loue he.re that shF models the fonp one more time
teacher il will place a floating candle in with ficces&ble content, for mstan_ce: yes we
» bowl of water: and thien; carerallv light mentioned weather forecasts, lor instance: *f
it. Once ali \ 4 predict that tomorrow the weather will be

a glass jar - P g sunny’. T. emphasizes the italicized words to

will be placed on top to see A emphasize the verb form.

;vuhatlhaigy;f;?tzjxt once the candle’s air - : | T. then projects the S on the
- board: I predict that when the jar is placed on
~ top of the candle ... Ss. must work on their

Questions ~ observations individually and then peer review.
1 .Anwmnummuhummm
2 memmmwhwmrmmwwm P 59, EX l

T. says: You are going to observe closely

R Y O *1 predict that when the jar is placed on top of the

candle ...

@ Identified problem: To ‘devise one improvement’ students need to speak about a hypothetical situation by making use of the modal ‘wonld’. For example: |
would use a beaker to measure the water level before and after the candle burns out.

Suggested solution: T. asks Ss to think of means of improving the experiment in pairs and jot down their thoughts. T. gathers feedback and for each students’
suggestion, she writes down: [Ss.’ names] would use a stopwatch to measure time’, etc. Ss then decide which suggestions are the most pertinent. Through the
repetition of the language form, students are both brainstorming ideas and familiarising themselves with speaking about hypothetical situations using the modal
verb ‘would.

Xiv



.u.'.:."'.‘.','n".‘..'.."“"a:é. Foam and fire

wed In exthgashen blankets

L anmrarane @) Trereis a probiem with buming oil. O isfess [
o« Bplanthe kindsof derse than water and floats to the top. If g
ummww YOU pour water on to buming of it cames on B
must take buming. Arcraft carry enormous amounts of
fual in their wings. if an aircraft has an )
acadent, verrible fires can break out. Foam s
less dense than the buming ol and so ithes ¥
on top of the oil and cuts off the air supply

Putting out a fire

@ldenh'ﬁed problem: This two-
page spread has quite a lot of text,
but the vocabulary is manageable if
the teacher pauses on a few key

Gas fire extinguishers
The gas called carban dioxide & much haavier |

S YOU SOW

The ‘otemnat flanes’ in the Midle

than ak: Carbon dicxide stops ar reaching a fre and so East are mysterious fames that Ar home, you can put out a burmning pan of

words: 903 out. This & 2 much safer way of putting out electrical fires  yust caom to escape from the o by covering it with a damp doth. Some
than using wane: ground. They am called the peopla have special fire blankets in the . .
Seda-acid fire extinguishees ako rely on BN dickide gas. ru":w MRS kitchen o in their car. ,’\ > oty
When the twi ate chermicals insde mix together, the carbon thought > 4 SR
da:-nhn:d,:::ummw ‘"hmlmquof magic bt 5t 15 now known that W » el your knowledge of PI0URE = Foam bung wed to put ot I
- sy Sl 1o tams s ety bring ' offoama, why t o et P oy o oo

4 a natunal gas eaking cut f suit ut out of firos.
Suggesled solution: Ss find the released. . . mm b) Give several tactors that mught Influence the spread of & tee &t home.
\locabulary in the text and then [hcy 1 :’:;;:m"::::;';w." 68 to expliin how a soda-acid ‘.lhwkm Y ©) What precautions showld fire fighters take when controlling a dangerous bonfire? @

use inferencing to connect the word
to the right meaning. T. projects
B8 on the board. T. asks Ss to
scan the text on both pages, find the
words in Column A and circle them.
Ss then work individually to work
out the meaning of the words from
the text to complete the definitions.
Ss. are now equipped with the key
terms to understanding the whole
text and answer the questions.

- Wy is a soda-acid fire extinguisher unsale to uso on a buming television?
B suggest why a colour coda Is used for diffarent kinds of fire extingulshor,

Dry-powder fire extinguishers Q)

Somatimes a fire can occur in a car engine. These fires are vary dangerous since they

Guickly and the fusd in the tank may explode, Sorme cars are fitted with dry-powder extnguinhers,
The powder s sprayed over the fire and stops oxygen getting to it.

- To put out a burreng car engine firs-fighters must first opan the bonnat. Why is this a problom?

@ -wrmmm(ywuuadw-umuaxmwmwmhom7 E ) ot 3 g _i

On 5th Noverster, large boofines
are built, often in unsuitable

places. Some people Include ole
car tyres in thelr bonfires, evan

What to do if !
there is a fire

‘ .
2 burming electrical device b5 v ater can
%a give you an slectnc shock: one
poss, . Some fire extinguishers work ke ths. - homes donot
have a fire ext utsher, [ 5 N " . (o8 fo G E

B ™is man has called for |
the fire-fightees. What
should ha do o control |
the fire befare thoy
arrive?

. Which is the cormact
action, Sghting a fire

3 yourselt or warning

‘ ! othars and aving a

@ Identified problem: To answer
question 3, students must be able to use
the language form to express
possibilities.

Suggested solution: T, asks Ss to think
quietly about question 3. T. takes
feedback whole class. T. translates
ideas being generated into the correct

burning room?

INSERT THE WORDS / PERASES IN COLUMN A T0 COMPLETE THEIR MEANINGS IN (OLUMN B

To cut off the supply
Properties

To conduct electricity

Eloctrical fire

An starts off from an electric device, for
example a fridge freazer or a TV,
hing meons 10 stop providing it o

of
stop it being provided.
In sclence, a substance |s very heavy when
).

compared with its volume (how big It is
means to corry electricity along.

When there isafire it means It is maving, getting
bigger, 1o reach a lorger area,

ore qualities, or features of anything, for
example, a property of fire s that it Is hot.
A Is ane of the things that affects an event,
decislon, or situation,

form. For example:
S1]: “To recogni

thc casily.”

P G
ol

[S3]: “To show us what kind of fire
” can put out &

XV

T. circles the italicized modals and points
out that these words allow us to express
possibilities: things that we are not
certain of, that we are guessing, We
usually use this when we are asked to
suggest why something is so. T. confirms
the accurate answer and Ss. copy the full
sentence on their journals.
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Fire precautions

@ ldentified problem:

i _ is a word that
students are not hikely to be
Sfamiliar with, however it may be
understood through context with
some guidance.

@ldenuﬁed problem: In question 2

students are again being asked to express
possibilities. This is a good opportunity
for students to practice the language form
introduced by the teacher on the previous
page (using may, might and could).

Your are leaming to:
® Decide why fire precautions are
Important

ollsumodelm
d-mmmuhmluub @

at school

Fire at school @

Fire damage may close a school, Fire-fighters can spend many
hours trying to control 3 major fire. Luckily most fires at schools
start when the schools are closed, When the fire has been put out
a forensic scientist can try to find out exactly how the

fire bagan. Fires can spread quickly once thay start,

. I What is the worst time of day for a school fire to break out?

y . Give one example of something you might notice if a fire
has started,

Suggested Solution: T. writes
‘pre-order” on the board. T. asks

Ss it any of them has ever pre-
ordered a game and if they could
explains what this means. T. asks
Ss if the ‘pre’ in ‘pre-order’
means that the order is happening
before or afier the game is
released. T. elicits ‘before’. T
writes precaution on the board.

Suggested solution: T. asks Ss if they can
suggest one thing you might notice if a fire
has started. T. takes care to leave the

‘may, might, could’

, 50 that she may
point to them for reference and ask
students to follow the same model.

Fire door

Keep closed

Fim?@ ————
Do you know about mumatyoursméblrcvuydawmshouidhmmtofm

easily. AR . T. asks Ss if they can spot
£ 873 “ Fire notice — tells what to do if you discover a fire. it also gives you the route to follow to : .
1t could be so that we know what is inside leave the buiding ﬁ.,_ s » anything in common between

It may be so that we can recognise them

pre-order and precaution. T.
elicits the prefix ‘pre-". T. asks
Ss: Do you think a precaution is
something we do hefore or afier
an accident? T. elicits before, T
confirms it is something that we

of them.
It might be so that they show us what kind
of fire they can put out.

T. asks Ss to FEleRI0 he board, and use

«» Green fire exit sign with an arrow showing the direction to take when you leave.
«» Fire blanket with pictures explaining how to use it
< Frre extinguishers filled with carbon dioxide or with 3 mixture that produces foam.

Fire Door
)o Not Block \/ Reaambly

e DI R

3 ; Slow-burning fuses are used in
‘may, might or could to express their St b ghs m el do beforehand, to stop an
thoughts. T. gives example: ‘You may They. firework. accident from happening. T. tells
hear the fire alarm.” Outside the room there may be a fire alarm where you break m ::. s:cﬂ chemical by Ss that in the paragraph _at th?
the glass to set off an alarm. Fire notices and arows are often called potassium pitzate. When centre of the page there is a list of
If Ss do not use the form correctly, T. coloured red and yellow and are luminous (glows in the dark). it dries, it bums in a slow four fire precautions. T. asks Ss
. Once safely outside the building, students go to the assembly and controlled way. 2
reinforces the correct model by point where registers are read. to read what these precautions
rephrasmg, fOl' example: - Why is it important that all students understand the fire pr tions in their I? are.

[ST: You smell smoke.

- @ .. assembly point ... fire alarm

@) Which gas is often helpful in putting out fires?
8] Why are luminous signs especially useful in fires?

XVi

T. asks Ss to think of other

- precautions we take for example,
before we use the Bunsen burner
(from previous lesson).




Year 7/ SCILOF 7.1
Unit title. Scientists at Work
LOF Subject Focus: What do Scientists do?
Content Objectives. Teacher will:
1. Teach students to light and use a Bunsen Bumner safely.

Content Learning Outcomes:

L an g u age S C affo ld S " S et C 1. T'can label and identify the main parts of the Bunsen bumer.

2. Tcan light and use a Bunsen burner safely.

Key Vocabulary: Bunsen burner, vellow flame, blue flame. safety flame, heat-

proof mat.

Language Learning Outcomes:

1. Tcan make use of skimming and scanning (o help me read effectively.

2. 1 can give suggestions.

3. 1canmake predictions by formulating a question and staling a
hypothesis.

1, 1 can use the sceond conditional 1o speak aboul an altemative course of
events.

Key vocabulary: moveable, filament, to predict, to make a hypothesis, reliable.
Recommended Materials: KS2 Science Book |, pp. 54-57

Supplementary Materials: PowerPoint, Bunsen Burner Activity Cut outs, Word
Bank.

Xvii
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Identified problem: The word T /s

key io understanding the LOs of this

fesson. A is | S5

mighl not be famibiar with them.

Suggested Solution: Elicit the meaning of

‘hazard’ and “protective clothing’. T. asks
Ss to read the text to check what the
Iesson will be about. T. clicits the

keywords by asking:

1. What 1s the text about? What kind of
clothing is mentioned? Do cyclists wear
helmets to be fashionable? No, they do it
to protect themselves. That is why helmels

are a kind of protective clothing.

it. Why does the text say that some jobs
require protective clothing? Secause of

accldems, dangers, ele.

1it. Does anyone know another word for
things that are dangerous to our health and

safety? Hazards

v, Can you mention some safety rules
that are listed in the article? What safety
rule do you think the blue tcon is
indicating? Why are safety rules

important?

o HarperCofinsPublishers 2

T,

any ‘Epﬂﬂ\

to wear head

white.water rafting all need to do

this

Some kinds of head protection are
for a completely different reason.
Bakers and people who work in
food factories wear halrmets to

stop hairs falling into the food

Noise can damage a person’s

health permanently. Many rock
musicians have lost some of their

hearing because of the loud music.

Using a road drill Is very nolsy

indeed. Ear protectors can save a

person’s hearing and

stop them from

becoming deaf.

Vaking & factory for
-

the day. What would

you need to do if you
saw thiss sign?

008 - Lk

encourage athletes
protection. Racing

cyclists, horse riders, cricketers,
rock climbers and the crews In

YVie|=1’

& LU N -

A person’s eyes are also very easily

damaged. Safety glasses are worn
by people in lots of jobs. Welders
can be hurt by sparks and people 6

who work with unpleasant

chemicals want to protect their

eyes from splashes

Special clothing is needed in many 9
jobs. This can be just a laboratory

coat or overalls or it can be an

By the end of this unit you
will know why it is important
to work safely | and
how to managmu(h

as fire, You'll knoW what
acids and alkalis are, and
you'll be able to use the pH
scale to indicato this
strength. You'll be able to use
various pioces of equipment
to Investigate ideas.

>,

.’0
'\‘}‘
(A A
AN

|

"WHAET do you know? 4

State three jobs that require workers to wear hard hats.
Why s protective clothing womn at some factornes?
Namo three sports that require protective clothing to be worn.

Give one example of head protection that is worn to protect
other peopio.

What kind 2

Coal minars use special hard hats with a lamp. Explain why.

es a house-painter need?

Does cooking a meal at homeo neod pratoctive clothing?
Explain your answer,

Why do nurses and doctors often wear gloves?

Can you think of an example where wearing protective clothing
might cause an accident?

10 Do you think all children should be made to wear bicycle

aluminium-covered suit as used by
fire-fighters. The metal coating

reflects the heat given off by the

flames,

holmets when thoy ride their bikes? Give reasons for your

answor,

Xviii

©)

Identified Problem: Individually,
not all students might have
enough linguistic / background
knowledge (for example, jobys that
require workers lo wear hard hats
and ferms such as coal miner) (o
answer guestions [-10 at such an

early stage in the lesson.

Suggested Solution: Group
work: students pool in their
knowledge and can discuss these

questions more effectively.

T. puts Ss in groups of 4 and gives
them a challenge. How many of
the questions on p. 49 can vour
group answer in 3 minutes? Ss.
must circle the ones that they have
an answer to. . asks how many
Ss got 10, 9, 8, ctc. right and
applauds the winners. T.
addresses questions that the
groups found the hardest to

ANSWEr



Identified problem: Before Ss can
proceed with understanding and
expressing lab hazards 7 safety rules, they
need knowledge of the key vocabulary
refated to

Option 1: If access to the lab is available,
T. mught have the apparatus lined up and
may refer to them as she goes along. T.
might choose (o label the apparatus on the
desk.
Option 2: T. may hang a SOEIBUIRRBEAR
on the wall. This might be particularly
useful since these are terms that will be
referred (o throughout the year, and
students can easily refer to them if they
are hung up on the classroom walls.

[ 1

o

‘br' ‘Laboratory &

-.-‘

! 2 ﬁ
e .
"M»—a.,-'»—-.-c—"‘“' Aoy Tape
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20802

Busl-4

B e i

MaesE

L Doy

o ESLCOM

© HarperCollinsPublishers 2008 - Licensed for home use only, Not for whiteboard or general classroom use

Safety in the

You are leaming to:
o Recognise hazards
In alaboratory
| o Decide which hazards
are most dangerous

* eear nsracors - @

\

8 Hazards in the laboratory
Once you have worked In a science laboratory, you will understand the hazards. Ignoring the
hazards can lead to acodents and pecple being injured. We can easily spot most of the hazards

laboratory

in the Lab. They can involve using water, chemicals, heating or other things. Somatimes we
. Give two axamplos of how wator could bo dangorous in the laboratory.

cause hazards by the way we behave, Loose dothing can be a hazard if it falls into a flame.
. Give two axamplos of the ways clothing could be dangerous in the laboratary

Somddnhmrdssho«nnrqnlmmudwm
incorrectly and others with the way in which students are

@ Eye protection is essential to protect your eyes. When glass containers break,
you can be injured by the glass fragmants and by the chemicals inside.

) @ Using the gas flame of a Bunsen burner has the risk of burning yourself

4/
S —

I

XiX

Identified problem: Before
conducting the task in Figure 1
(How many hazards can you
spot?), Ss should be exposed to
some of the vocabulary / content

- knowledge that they will need to

describe what is being done wrong,.

§ { Solution:

Students watch a video where some
lab safety guidelines are presented,
accompanied by visuals:
hetps://www youtube comvwatch?y
_NOQqLYUDKyA

T. asks Ss to take a look at Figure |
in the book.

T. tells Ss to quietly think what the
Ss in the picture might be doing
wrong.

I. explains that they will now
watch a video where some safety
rules are being explained.

T, asks Ss to watch the video and
check which rules the students in
the photo are not following. Ss use
their pencils to circle them on the
photo.
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Identified problem: Evaluating which = e peise comergnesosswe (o 00 &

label contains the most dangerous | s o

- Identified problem: The non-
Sfamiliarity with the appearance and

- fluid is impossible without knowledge s ('::"' “'::ﬂ "I';“‘f - the function of a Bunsen Burner will
‘ > a3 of " @an ™
Of the words ‘concentrated’ and Ruos??ov use in a school ubmatory@ prevent students 2 ﬁ'(”n undersiandin g
o 1: ’ Des basod s .
dilute". 18 Cosom aeemanswwr boseei o () the key term ‘risk assessment’.
s ; Yoo SR A TR [ .
- Suggested Solution Listen! ' 4 %h" — .'mi Suggested Solution: T. removes the
3 X 3 4 | - %
Option 1: T. introduces the keywords ‘.',.“,t"”m‘»‘"u,,fm pingratnsrsaii o W - barrier of the unknown by presenting
concentrated and dilute through ot o gt f sostos dote g thae i W s Dmtoammimen. || @ Bunsen Burner. Students can now
demonstration of two solvents with oo e G o alm ™ focus on understanding ‘risk
different concentrations of solutes. oo prioser I - assessment’.
Using safety 4 90 wrong and how to prevent
Option 2: _ information @ with those of anather groap T. demonstrates how to use a Bunsen

DOARAIRAd RO CORECIORAEEDE ooy e e e e | :
stir some of the powder with water in a beaker, The have in common, Bumer Safely to bOll water.
‘danger’ (1. Concentrated Acid, 2. e e et |
| you stir too fast, the solution may spill out.

- RN Dl Ay Ss must now B e i aia=a» T.asks Ss to take notes of the safety

figure out why this is the correct order. hochreald v g measures that they can observe while
1 1 What wo u i i S

T.he.y may use an online / .prmte-d ] Wit oo oo, she is conductmg Qle procedure. Ss.

dictionary if the resource is available. your hand? take note on their journals.

8] Satety statistics show that
maost school accidents occur
in corridors or playgrounds.,
Suggest reasons for thes, Are

T. discusses Ss’ observations whole

| class and boards them so that Ss who

- have not identified everything may
take note. For each precaution

- observed, T. discusses what the risk

- (or possible danger) was. T. explains
‘risk assessment’,

schools dangerous places?
Justify your answeors.

.. risk assessment

J
/4

XX
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=

You are learning to:

» Recognise waming signs Identified problem: The exercise in Figure 2 (How Science Works) assumes
® Decide ":::0 m @ that Sy are equipped with the language form needed to give suggestions. It also

o Locate and use safety assumes that .Ss are familiar with the vocabulary used such as: approved
informatlon from hazcards . containers, spitlages,

Sugeested solution:

‘I, asks Ss to read through the hazard signs on the book {p.52).

T AT ST TSRO MBS 1 k1 o
¥ . ASKS DS

Lore e match it to the relevant hazard sign. T asks Ss: So what should he do? (1.
@xditing places but 4 ;

they can be dangerous acccpts number of answers as long as they are in the *He should ... / he should
t00. Some chemicals not ... form, for cxamplc, 'Hc \hould nol mmkc, hc should pul oul lhc

catch fire easily. We ugarcttc cte. 1T v ge of @ man his pk

call them flammable

materials. Others may — Ss work mdmdually to match
be toxic. Toxic the image number to the hazard sign in Figure 2. Ss. practice giving
substances can harm suggestions to cach other based on the pictures.

you if you breathe

them in or swallow them or even touch them.
Some materials can damage our environment, harming plants and animals.
The hazard-warning signs are simple and dear.

. Why do we need hazard-waming
signs in science laboratories?

B The chemical copper sulphate He should
can be harmful. Look at the Look at the warning signs in the photo. Explain to your
hazard-warning signs in partner the reason for each of them, Ask your partner to
Figure 1 and choose the suggest one way to make it safe when you put petrol in a
) best one for it. car'’s petrol tank,

Do mot et
o grink new
e pumn

Signs need to A ®
be quickly
understood ‘ 3

No emoking nly approved
One of the most hazardous @ 0 ‘::!.."":;:'"..,":.'
chemicals in daily use is petrol,

Car engines need a kquid fuel AR Meport proeptly all
that vaporisas and bums easily. ar car tsémphones s oot
In the wrong place, these same

properties can cause a major [ere———

hazard. i ]

= ... Jlammable

XXi



Language Scaffolds, Set D

Year 7 SC1LOFKF 7.2

Unit title: Living things and the Environment
LOF Subject Focus: Life on Earth

Content Objectives. Teacher will:

1. Show that living things are grouped into plants, animals, fungi and small microbes,

2. Teach students to sort animals into vertebrates and invertebrates.

3. Teach students to sort vertebrates into fish, amphibians, reptiles, birds and mammals.

Content Learning Outcomes:

1. Tcan group a variety of living things based on similarities and differences in

structural features.

"o

. Tcan group living things as animals, plants, fungi and small microbes.
. I can name some examples of micro-organisms (microbes) and invertebrates.

. | can sort animals as vertebrates and invertehrates.

N —n -

. I can describe the five groups of vertebrates.

Key Vocabulary: plants. animals, vertebrate, invertebrate, living characteristics,

skeleton, fish, reptiles, birds, amphibians, mammals,
Language Learning Outcomes:

1. | can make use of the prefix in- to change the meaning of a word.
2. 1 can use conjunctions (while, whereas) and conjunctive adverbs (in
contrast, on the other hand, on the contrary) to compare and contrast two

animal Kingdoms.

-

1 ¢can suggest possible scenarios using might, may and could.
4. Tean identify sequence in an unfamiliar text about a familiar topic in which
the information is presented sequentially.

Key vocabulary; classifving, organisms, vertebrates, invertcbrates, mammals, scales.,

reptiles, amphibians,
Recommended Materials: KS3 Science Book 1, pp. 160-163.

Supplementary Materials: PowerPoint, Animal Kingdom Charts, Animal kingdom

characteristics cut outs, glue.

XXii
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I : ; = Identified problem: Words such as

i might prove difficult for students to pronounce,
understand and memorise.

ition: T. models pronunciation and aids

-comprchcnsxon by paraphrasing. When speaking about

classifying organisms, T. includes explanations for those

‘words during speech. T. says: *

goested SO

av & in a name?

Using names for things helps other people know what you
are tallong about. However problerrs can ansel For esample
the viper and the adder are two different names used to
label the same snake!

Now study the two photographs of blusbels in Figure 2. The
plants shown are dfferent but they have the same name.

) Why is & better to have cew narme for a plant rather
than two different ones?

@ Identified problem: Words such,
AN ./ I, i prove
difficult for students 1o pronounce, understand
and memorise.

ﬂ Suggested solution: T. models pronunciation

B8 Why is = afficult If two different animals have the
and provides a morphology focus. T. asks Ssto I P,
| bring their hand to their backs and press. What [l @
do they feel? (the bones, the spine, the H-
backbone... T. may accept answers in all l: mum‘:mm:um J’&ﬁl‘&‘"f&“.&"
languages. T. says: ‘That’s right. Another word
for it 1s vertebrae.”

==y

e i -

groups — ‘with ‘without & backbone'.
This s caled Classifying, Each group is spiit into smaller

T -

T. writes down ‘Vertebrate® and ‘Invertebrate’,
T, says: “All animals can be divided into two:
vertebrates and invertebrates, 1f vertebrae is
the backbone, what is a vertebrate? T. elicits:
‘animals that have a backbone’. T. asks Ss to
turn to the word ‘invertebrate’, *What do you
think it is?" T, elicits: animals without a
backbone.

As the groups get smaller the fextures become more similar
between the group members.

. Study Figure 3 above and answer the following questiona. m

a Do all animals have a backbone?

b Do all mammals have a backbone?
¢ Do primates have hair?

.. amphibian ... animal ... bird ... classifying ... fish ... group

XXiii

@ Identified problem: This page
introduces a lot of possibly new vocabulary:

Suggested solution: T. has a pre-reading
exercise where students encounter these words
in a visual context and discover their meaning.
T. divides students into five groups, T. tells Ss
that they will now look at five groups of
animals which are classified into one group
because they share similar characteristics or
qualities: they have things which are the same
for all of them. Ss must compile a list of
things that they predict these animals have in
common, They have | minute per slide. T.
projects . Ss put their points aside.

Ss are then assigned an animal kingdom each.
They are given a chart of ngdom

: she uts. Ss must match
the property to the rele\ ant part of the chart
and stick it with glue once the teacher has
given feedback. Ss hang the charts on the
walls and take turns going round the class to
check the qualities of the different kingdoms,
checking whether their predictions were
correct or not.

Feed their
young milk

by suckling
them



© HarperCoflinsPublishers 2008 - Licensed for home use only. Not for whiteboard or general clas:

| = ——
i e B0
@_Idem{ﬁed problem: To answer questions 6-7 effectively students
need to make use of conjunctions (while, whereas) and conjunctive

adverbs (in contrast, on the other hand, on the contrary).

Sugeested solution:. Q. 6: T. asks Ss to think of differences between
fish and reptiles. T. projects SIill€ and reads the model answers out
loud. T. asks Ss to check if these are the differences they had thought
of. T. converts question 7 from an open-ended question to a gap fill
following the same language structure and ﬁ Ss. fill in the
blanks.

T. provides opportunity for free practice by giving students a third
question comparing another two kingdoms.

€. Give hwo digerences behween jirh and
replifes.

- The first difference between fish and reptiles is that
whereas fish have scales, reptiles, have dry, scaly

skin.
* Secondly, while fish have gills and fins, reptiles do not.

« Another difference is that reptiles lay eggs with tough
shells, in contrast to fish who do not.

7. Give fwo diggerencey befween
mammaly and birdy,
- The first difference between mammals and birds Is that
whereas mammals birds

birds

- Secondly, while

+ Another difference is that mammal
contrast to birds who

invertebrate ... mammal ... plant ... reptile ... subgroup ...

L Vertebrate groups

——

Vertebrates and
invertebrates

Animals can be placed into two major groups:

» vertebrates ~— animals with a backbone
invertebrates — animals without a backbone.

I

—m———

In general the invertebrates are simpler animals that have

few complex organs. One success story of the invertebrate
~ group i the insects. They are some of the most successful
animals in the world, They can survive by eating paper,
wood and oil, They are difficult to kil because they buid up

D YOU oW

resistance to pesticides and reproduce quickly. In order to keep warm, warm-
blooded animals need more

8 Why is an ostrich put into the vertebrate group? energy than cold-blooded

8] Why is an ant put into the invertebrate group? animals. This means Mlﬂh,

i \ o and ant o T

There are five vertebrate subgroups. Each group has different features.

I*-_i immmhl

Fish - have .
dry, scaly skin; gy eggs O water and land;
gfs; scales; fing with tough shels;  breathe through ther

skin inwater; cold
blooded

ther young; warm
booded

cold blooded

- Give two differences between fish and reptiles.
) Give two differances between mammals and birds.

What grou
belong to?

Figure 5 shows a whale and a shark. They both have fins, a
tail and a streamiined shape. The shark has gills and the whale gives birth
to Ive young and is warm blooded. The shark is therefore a fish and the
whale is 3 mammal, It is sometimes necessary to look at several features
before an animal can be placed in its correct subgroup.

. The photographs on the right show a duck-billed
platypus and a turtle,
a Explain, giving clear reasons, which subgroup of
vertebrates each of the animals belongs to.
b Explain, giving clear reasons, which other groups
they could be put in.

p do these @ >
' _—

vertebrate

XXiV
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@ Identified problem: The

table is only 63.6% readable The ﬁve

when equipped with the 2
thousand most common words k d m
in English. 1o ease students 8 iIn g oms
into discovering the new - . — _
vocabulary it presents, 1. —

You are leaming to:
* Recognlse the wide range of
organtims that exist

could first provide images of s
A kingdom Is one of the major groups organisms are split into, The
every group (cnidaria, vertebrates and invertebrates are parts of the animal kingdom. The table _ . /=
_ﬂam'()rms, true worms, shows the key characteristics of some of the invertebrate groups. / @
molluscs, arthropods, insects, Cridaria  Flatworms  True worms Molluscs  Arthropods

arachnids, crustacea and ; -

myriapods). P o -g isaciidd -
| bodies.  No m%l v 6legs,  §legs, Most have Mary
00!

| Tentacles. |©0 the body.

e Ibody |2 body gllsand  segments,

5 lution: ? mm parts.  parts. antennae. At jaast one
P | bodied, of

Then, T. could provide concept i ua\ms

checking questions in the form | _ _ | ! A | ikt

of a True or False exercise to [ 1dentify which of the groups the organisms below belong to, give reasons for your chaice.

guide students in reading the
information in the table and
work out the meaning of
certain words:

Ss work
these out either on a worksheet
or by referring to

. Ss
now have been guided through
the more difficult vocabulary
and can proceed to answer the

open-ended questions | and 2. v cell wall ... cellulose ... characteristics ... chlorophyll

c d
2] Give one other axample of aach major group.

XXV

Arachnids Vcruaacea- Myriapods |

Are theye statementy true or jalye?

* 1. Something that is hollow has an empty space Inside It, Jellyfish have an
empty space inside of them, [T /F] What word/s show/s you this? Holles-
besdled

« 2, Flatworms are segmented: they ore made up of tiny parts connected to each
other. [T/ F] What word/s show/s you this? No segraenty fo the bedy

« 3. True worms have the shape of a cylinder. [T / F] What word/s show/s you
this? Cylindrical body

4. The body of true worms is made up of tiny ports connected to sach other. [T
/ F] What word/s show/s you this? M

Are these statemend frue or jalye?

+ 5. Allcrustoceans have gills ond ontennce. [T / F] What word/s
show/s you this? Hest

- 6. Myriopods may have more than one pair of legs on each segment,
[T/ F] What word/s showi/s you this? At least cne pair

- 7. An exoskeleton is a skeleton that is outside, on the exterior of
the animals’ body (think of the word exit, which also refers to going
outside). Most arthropods have an exoskeleton. [T / F] What
word/s show/s you this? ALl have an exoskeleton

Are theye statementy frue or jalye?

8. Limbs are hands and feet. Jointed limbs are hands and feet that
are connected by joints. Humans and Arthropods both have jointed

limbs, which they can move in and out.

Not all Arthropods have jointed limbs.

[T / F] What word/s show/s you this? Ez
ALL have jointed fumbs.

9. The foot of a mollusc is made up of a muscle,
[T / F] What word/s show/s you this? Nubcslat ject.
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The Plant Kingdom

Organisms were placed in the plant kingdom if thay have a cell wall (made of
cellulose), they can change light energy to chemical energy and contain chlorophyll

@ldenliﬁed problem: In question 5 students are being asked to express
possibilities. This is a good opportunity for students to praciice the language form
introduced by the teacher in a previous lesson (using may, might and could).

Lackcomplex  Reproduce by  Produce seeds  Seeds produced | Very simple

leaves, stems | spores. n cones, in flowers, organisms,

| and roots. Pollination by | No roots, stems
wind or insects.  or leaves.,

Suggested solution: 1. reminds Ss that they often answer questions where they have to
‘suggest’ something. T. reminds Ss that we can use *may’, ‘might’ and ‘could’ to
suggest possibilities. T. provides the following sentence starters on the board:

. Identify which groups the two plants in the pictures below belong to and give
reasons for your choice.

- Ss use the sentence starters to answer the question.

@Ident{ﬁed problem: To answer question 6 must both understand the fact that
‘originally’ is used when ‘you are saying what happened or was the case when

something began or came into existence, ofien to contrast it with what happened later’
(Colins Dictionary). They must also provide evidence to back up their statements.

@) Wny is grass classffied as a flowering plant?
- Some scientists do not think algae should be classified as plants, Suggest why.

The Final Kingdoms @

In the nineteenth century, scientists only used the plant and
animal kingdoms for classification, it was found some

organisms did not fit.

| Suggested solution: T. provides Ss with a visual template that both indicates the
~chronology of the events in the questions and provides a foundation for wording the

. answer. These scaffolds will eventually be internalised by the student and will provide
him with the skills to answer open-ended questions independently.

S

Cell wall not made |Mainly single
of cellulose. celled.
Obtan energy Able to move. No nucleus just
from living or dead |, o bove cell genetic material,
organiems. walls, Obtain energy
Produce spores. |0 con transfer from living or dead
Nochiorophyll.  [light energy to | O"9Nisms.
chemical energy. | No chiorophyil.

Use the evidence to explain why:
a fungi b bacteria and ¢ algae were originally classified as plants,
Explain why they created new groups to classify these organisms.
Which organism appears to be the simplest? Explain your choice.

.. classification ... kingdom



Language Scaffolds, Set E

XXVii

Year 7/ SCILOF 7.2
Unit title: Tiving things and the Environment
LOF Subject Focus: Life on Earth
Content Objectives. Teacher will:
1. Engage students to explore plant and animal adaptations.
Content Learning Outcomes:

1. Tcan link some plants and animals with their habitats.

2. T can describe the function of some animal and plant adaptations.

Key Vocabulary: adaptation

Language Learning Outcomes:

1. 1can use the zero conditional to link cause and effect.
2. Tcan make predictions and give reasons for them.
3. 1 can suggest possibilities using ‘may’, might and *could’,

Key vocabulary: adapt. adaptations, conditions. dandelions, grassland, sample size.
reliable, distort, leaf litter, source, extremes, successfully, features, predator, prey,

biodiversity, conserve, lack of, varied, resources, habitat, adapted.
Recommended Materials: KS2 Science Book 1. pp. 170-172, 174,

Supplementary Materials: PowerPoint.
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. . h
@ Identified problem: Ss might not be Are l.ea.ves b | gg e r .

familiar with the word ‘pores’, which might s
in the shade? »

You are loarning te:

- @ Understand how a plant
responds to different conditions

. ann&sﬂe

|

distract students from the main purpose of
the text, that is, the function of leaves and
pores on the plant.

. mmmm@ | @ Identified problem:

- Questions 3 requires the
- use of the zero conditional

Suggested solution: T. provides graphical

representations so that students discover the The leaf question 4 requires the

“meaning of pores and their function before A leaf s an organ on a plant that traps light energy to make food, It has small gieson it language siructure for

discovering it in written format. that allow carbon dioxide to enter the leaf. Thesaf@iBi also let water out of the lea making predictions.
[ Where does a plant get its water from? Students have already

come across these
language forms and been
scaffolded but might still
not be able make the
- connection independently.

Suggested solution: T.

T
'} . on the board.

“T. says: ‘Look at the image on the board.
The leaf has tiny pores, or holes on it which
ndo two things, they have two functions. Look \
at the arrows and at the text surrounding the

@ Name one other factor that a plant needs to grow. @

What affects leaf size?

The size of leaves is affected by the
following:
* Amount of light. Bigger leaves trap

ilcaf. DIMPS&, n pairs, wha‘t you think the . m-mr energy z;m to encourages Ss 1o write

“two functions of pores are. 3 z:n:; energy in food than smal down the answers in full

T asks Ss to open their books and read the » Amount of water, Big leaves lose so that they practise using

»text “The leaf”. T. asks Ss to check if they more water than small leaves. If 2 ,g‘hese two language forms.
plant loses too much water it starts ]

‘had guessed the funcnons nght o wikt BT, provides Sentence

*  Weight. Big leaves weigh more and
need supporting.

Look at the diagram below. What do you think [ DT YoU RAOW T
pores do? What are their functions? The glant water lities (Victorio

amazonia) in Kew Gardens in . ] o4 (above right) vio
London have a diameter of 2.5m be adgtniiony oo ! cxc ¥
and weigh up to 45 kg. Each leaf : 4

@) What happens to a plant if it loses o0 | s o
much water?

M) Prodict whether a leaf grows bigger in
the shade or the light and give
reasons for your prediction,

. The light energy is transferred to what
form of chemical energy in the cell?

starters on the board:

... adapt ... conditions ... distort ... leaf

XXviii
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Bclence in Pr Eﬂce ﬁ’ —
* Plants live in t

different GORGINONS. ¢
Some of them live in Size of leaves
m-wmnm.hdmcmwm.
* Theplant grows (the leaves of diAdMIBHs

@ Identified problem:
Mt is at the core of the LOs
for this lesson that

students understand the
terms
and

some in

etc.

| { g - growing in bigger than theleaves B Bl . .o e shuse
 Suggested solution: T- S Dk e SHESDI SIS otk ) Bl sagren e ige
~could introduce these new on the & * The plant makes more chiorophyl (the green Rl 0 e
ft}iwords bypreparing a that surrounds pigment needed in photosynthesis to make food for i s

the plant) In its leaves or grows larger leaves.

You are going to investigate the sze of leaves on a plant.
grown in the light and on a plant of the same spacies
grown in the shade.

}.slide with text to them,

accompan) her
explananon The
j«, cywords are highlighted

_in the same colour as their = that you may need for your investigation.
! * Why & it that there plant:

/.Pamphms“/ \‘? whoconveinthedesertang  Method:

Y " othe 7TW
“explanations, so that 3 T w03 4 Find several plants of the same species and of

\.studulls may visually see without water but other plarts similar size growing in the light. Selnmelsl

would die after a fow days?

the connection between 2 Remove 20 leaves from the same positonson ~ The
the word and its meaning. Ttz becauee o o the plants. gty et -
 The new words are ‘ e H— m:"’“ BE 3 Measure the length and width to the Neansst mm g ve e
introduced a step al a St b wsalis oy by included.

4 Repeat steps 2 and 3 for several plants of the

time, rather than both in o ol el o e Wt 3 b e

the same sentence as in

| lts
the textbook. i SE Y .
“T. projects the on 5
, proy - «or wampe, [ » o NEDEREED v - NI Gluestions
‘the board and slowly

2 SRR 1ho rove BRI couse of the tal grass that
reads through them, covs .ty e [ o i e g | OV S racuency oraph showing: | the gt
?-;pal(;smg to(lgauged ) + Can you find cut what these [N 3¢ froms your b leaf length of plants growing in the shade and the light.
~understanding and point at§l e e e
 the supporting pictures. Wy &d vwm. % A ’
" T. finishes explanation i :
“with a question that A S A
directs students to the text. ™ What do your resilts show?
§§S[udems are now If your results show a pattemn, suggest why this pattern occurs. .
“equipped with the ]
language needed to fi

> 7 MnmeMulMMaWthunvi
~engage with and ;

“understand the text.

¢

.. reliable ... sample size ... wilt

XXiX

Identified problem: Words such as

. ond B could be
unfamiliar to students.
Suggested solution: [FEAGHERIAIR includes

paraphrases and concept checking

questions and is scaffolded to build

understanding of the three new

vocabulary items.

T. shows introducing investigations.

T. says: When we carry out an

investigation, we need to make ure that

the results we are getting are f '
Reliable results are resultsthat

is to ha»e a big size.
For example: [ want to know if Netflix is
popular with teenagers. Do you think I
will get re g results if my [N is

. Jjust one tcenager if 1 ask just one

teenager?' T. elicits ‘No'.

What if I ask two? 1. elicits ‘No’.
Because the will be too small, it
will not . or SHBW. the opinion
of most teenagers. If it is not

, or showing, the truth, it is
distorting it. Am I telling the truth if [
distort it? (T. elicits no). So what should
I do? If I increase the number of

teenagers that I ask, I have a bigger
Wy investigation will be
more 1 . We are now going to

investigate if plants that grow in the
shade and those that grow in the light
have leaves of different sizes. Read
through the method and then tell your
partner: What do you think makes this

- investigation reliable?
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@ Identified problem: To answer questions | and 2, students need to “BIG TDEAS
be familiar with the term leaf litter and know how to make suggestions 1. m‘: are learning s
using modal verbs ‘may’, ‘might’, ‘could’. mmﬂ o prefer o

Suggested solution: T, provides an image of leaf litter and asks concept
~checking questions to ensure understanding. Concept checking questions
~are worded so as to elicit the use of may, might and could, so that students
~may practise this language form that they have already encountered in
previous lessons.

Where are woodlice found?

Woodlce are animals MOURE 1t A Can -
that are found il o —
#5088 They are able to
detect their
environmant with
antennae, which are
exrensions at the
front of the head.

T. projects photo of leaf litter. T. asks: ‘Look at the picture. What

“condition are those leaves in?’ T. elicits that it is leaves that have fallen
from trees and piled up underneath them. By asking, *Where might you
find leaf litter?”, T elicits: ‘a forest, a garden, a park’. . writes down
students’ contributions on the board using the modals:

@ In which areas

=
» |
| A are most
0 - woodlice found?
il @ suvogest what
b conditions the
woodlice might
‘ prefar.
T. tells students that one of questions 1-3 requires them to make use of @ Which one
. @

‘might’, ‘may’, and ‘could’. T. asks Ss if they can recognise which one
“and which word tells them that. T. elicits: *Question 2, because of the
~word ‘suggest’.

Design & simple investigation to
explore the idea that there are
more birds on the school playing
field after lunch than before,
Explain haw you would




How plants and o:“;r?-;;k::‘-:; Many different: hgbitaf;s
il R~ animals survive »JiE=Erngl. sty
Students might need some . » S DRNCYS . S ISR NG W, I Sunpie

« Explain what & meant by different birds will feed on nuts, berries,

Slodveniy caterpilars, rsects and even mice. They wil nest
in different places. Some animals lve
underground, others in the trees, in leaf litter or
under rocks. This means animals do not compets
for the same sources of food of Iving space.
Thersfore the habitac, the more
nd animals.

support with the following
words: source, extremes,
successfully, features, predator,
prey, biodiversity, conserve,
lack of, varied, resources,
habitat, adapted.
! ed solution: T. asks Ss
(o look at the pictures in the
book and read the captions. T.
asks Ss to quickly skim through
e text (ignoring the questions
for now) and find out:
1) What the text is mainly about
{animal survival, adapting to
different conditions, different
habitats and biodiversity).
T. tells Ss that before they

Animal survival

Animals are found in many dfferent environments.
They have bask needs:

- e oos

- source of water

& an area of protection, from other animals or from
the ervironmant.

fhymdmh-wmvomn
they survive,

B Describe the conditions in Figure 1,

B8 Namoe one animal other than the canl that
ves in this emvironment.

@ What does the animal you have named feed on? @ s

Lo

- What would happen 10 the numbers of birds if all the different birds ate the same things?
Explain your answer,

Adapting to cold - or hot

in suNViving means that an animal musz have special
it suited to the condions it kves in, This
3

The polir bear is adapted to Iving in the cold and also to being

« a predator,

allcmpl to answer the questions - i

they will tackle some words a the cold : : Biodiversity
~which might be new to them, T. » being D The rumber of differant types of animais and plants in an area s calied

projects the word list on the Tiw cactus hves in the desait with a high biodiversity, such s the rainforests, is rich in dfferent plants and ankmas snd would be

and Q4 t0:scan the where it ts very hot and thera & an Important area to Some areas are low in biodversey but they contan very rare plints
oard asks f , or animals, They ako o be conserved,
text and either circle or B How = the cactus adapted o = L":.m"u“:..‘.'.:.".. is the biodiversity -
10 surviving n the desen? | B whyis the y greater in a ranforest than in open fields?

{ ?t spoecs up to F0mph. In 2.
118 i om i Sueh
...... SN S0% 20 of. < - \ : 19 The Nature Conservancy uses a blodiversity measars 10 decide which areas should be

S EopeaIN T LA “rbas 8 . conserved and which areas not. What are the advantages and disadvantages of doing this?

Scan the text
these words:

* Source
« extremes of the environment
* Successtully

* Predator

* Prey

* Conserve

* lack of

* Varied
* resources

ighlight the words in the text.
T. now gives Ss a short
vocabulary exercise where the
meaning of some words is
clarified. Ss infer which
‘meaning matches which word
“through contextual clues. Ss are
asked to look for definitions for
‘adapted’, ‘biodiversity’ and
*habitat® as these may be found
in the text. Ss. can now proceed
to work out the questions and
further engage with the content.

N CIrCle [ vin ihe biasks in the ess with the worss bels, Use th ext i the booh 0 heto. B + Organisations fike Groenpesce and World Wildife Fund try to canserve
Sus Gigure on| the menuing of words 19 ary uol sre of; habitats where animals live, which means they try Lo save them from harm.
Consening habitats is impoetant, because they are the sourge from which
animals get their foad and shelter. Some animals can survive successfully
even in extrames of the environment, when habitats are very bot or very
cold. That is because they are adapted to live in these extreme conditions.

WO, el G AN enrrenma neceuia e vedonw vy caniaw, feckof roried ceseres

When you do something successfully you achieve what you set cut
1o do. For example, if 3 lion goes hunting and catches a zebra, he is
successful. He has found food. In this case, the lion is the predator

because it is chasing the zebra, and the zebra is the prey because it
is running away from the kon,

+ Can you find the meanings of these words from the text on your book?
Write them down in the space provided.

It is important for animals to live in biodiverse environments, as a
varied habitat means that alf animals have the opportunity to find
food and shelter. A lack of food, water, or places 1o nest in would

mean that animals don’t have enough resources to survive.

+ Biodiversity: The number of different animals and plants in an area
* Habitat: The place an organsm lives in.
+ Adaptations: Specal features that an animal has that help it survive.

XXXi



Language Scaffolds, Set F
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Year 7 SCILOF 7.2

Unit title: Living things and the Environment
LOF Subject Focus: Life on Earth

Content Objectives. Teacher will:

1. pguide students to identify types of feeding relationships.

2. guide students to interpret food webs.
Content Learning Outcomes:

1. Tcan sort some feeding relationships as herbivores, carnivores and omnivores.

b

1 can categorize animals as consumers and plants as producers,

3. T can sort some feeding relationships as herbivores, carnivores and omnivores.
1. | can categorize animals as consumers and plants as producers,

Key Vocabulary: producer, consumer, food chain, food web, herbivore, carnivore,

Language Learning Outcomes:

1. Tean work oul what unfamiliar words mean

2. Ican read more complex texts across genres for different purposes e.g. to find
oul new information, (o leam new things,

3. Ican evaluate and respond to texts which include visuals and graphics.

4. | can make use of skimming and scanning to help me read effectively

Key vocabulary: grasshopper, fragile, likely, wiped out, optimum, overgrazing,

savannah, antelopes, thrush, Jaxative, stinging, prickies.
Recommended Materials: KS3 Science Book 1, pp. 158-159; 176-177; 168-169.

Supplementary Materials: PowerPoint.




Some animals feed directly on
other animals.

These animals are called carnl
They are also called preda
What features make them
successful predators?

Some animals feed on plants.
These animals are called
nerbvivores

What features make them
successful herbivores?

The Sun is the source of food for all
organisms.
Firstly the sunlight is used by
plants to obtain food.
Plants are green because they have
a chemical that traps the sunlight.

show what animals eat. In simple terms, big anis

t plants. In

different food source if the first one runs out.

There are many places animals and
plants can live

o ( lants t nimals. In

s,

animals such as pig sparrows, foxes and rats feed off food

that humans have thrown away.

Even the ice-cold conditions of the Arctic provide a home for

penguins, seals and polar bears. Fish at the Arctic live in

1no°

that has a temperature of —10°C, they need a special type of

‘anti-freeze’ in their blood to stop them freezing.

The depths of the sea contain spectacular animals such as
the angler and glant squid. It seems if animals put their

minds to it they can colonise nearly e here.

In November 1963, the fsland of Surtsey

t smaller animals,

@ Identified problews: Students can undersiand the

“,l:l' infarmanion 1o this texi, however seme groug work

ey aseswer guesiony L« 0 will consolidae
wnderstanding for the weaker learners.

Suggested solution:

T. projects SHEE on the board showing the rabbit. the

lon, the dandelions and 1he- from the text

LOs. Ss use the text on the slide 1o mier meaning and

work togethier to maich the key word cards to the

By the end of this unit you will know
smerged in & flery eruption from the how living things are classified

Allantic, it was 2.5 km® and rose to a according to observable features, You
helght of 5601t. The island has already will understand how some living things

been colonised by gulls, which have also prey on others and how food webs
indicate the flow of energy. You will be
able to take evidence from different

sources and produce explanations

brought moulds and bacteria. Seaweed and
algae are now found there. Grasses, rushes
and several flowering plants have been
washed there. Over 20 species of plants e im S T R T TR e T

and 20 species of animals, for example, THE CARDS ON THE LEFT DESCRIBE THE EATING HABIT
mussels, butterfiies and midges are now THE THREE ORGANISMS IN THE PHOTOS, MATCH THEM,
found on the island. It is a testament to

the persistence of nature that some of

these life forms came to Surtsey less than

a year after it emerged.

Consumer - What is consumption? What do people consume, or use up?
Producer - What happens when somsons produces something? They creats W
something new. Which of the organisms above do you think is producing energy :
- | Instead of consuming it from other organisma?

Write down the name of a plant in the pictures.

Y

Write down the name of one herbivore in the pictures,

«

Write down the name of two camivores in the pictures

(secondary CONSUMErS).

Draw two food chains shown by the pictures.

What else could the lion eat?

What is the name of the process by which plants make food?
How are the buffalo adapted o feed on grass and escape the

N~ o o &

picture. Ss are now ready to tackle the questions Hons?

individually. T. may also make connections with other 8 a8 How is the rabbit adapted to escape from the fox?

languages tat SS might be famaliar with, for example

The cockroach fs sometimes wn in nce fiction as the ® Howis the llon adapled to be w
‘beast’ that su ucle out. This is not that far from
the truth. It can sur ) time f radiation that
we can, The ‘ e. It can eat “erba’)

glue, leather, boo

plastic off the w television . Q

XXXiii

hy pointing out the “cam’ in camivore (from falian : T, :
- N : : 8 10 What might happen to the foxes if a disease wipes out the
‘carae’, and the “herb” in herbivore {{from falian rabbits?



@ Identified problem: Ss might find it difficult to understand what a
food chain is representing, as it is metaphorical in meaning.

Suggested solution: T. could contextualise food chains by introducing the
topic using clements from students’ personal experience.

—

T. asks Ss what they think the connection between these four pictures is. T.

asks: How do you think they form a chain? What connects them?

T. directs Ss to think of these creatures’ diets and the food that they
consume. T. confirms that they are linked because they form part of the
same food chain — each of the creatures in these photos will either eat
another or be eaten themselves.

T. writes the food chain that the photos represent (leaves — red worms —
chicken — human. T. proceeds with the lesson.

WHAT IS THE LINK
BETWEEN THESE FOUR
PICTURES?

HOW DO YOU THINK
THEY FORM A CHAIN?

o Rl Read Rl e

@ Identified problem: Question 5 requires the use of
the second conditional if answered in full.

Suggested solution: T. provides Ss with language
guidance in the form of a gap fill.

> RO, TELTEAs o7,
";ﬁ‘xM—; {;\\ Tal
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',-—j
You are leaming to: '
® Intempest Information from food

webs

* Explain food webs In tesms of
enengy transfer

* Explain the differences between
different pyramids of ambers

Food chains

Green plants are the start of 3l food chains because they can use light to make food, They are called
producers.

Animals must feed on plants or on other animals, because they eat other organisms they are called
consumears.

A simple food chain Is shown: Grass » Grasshopper » Shrew »- Owl
. Name the produces. ST VAT )
- . The most ferocious camivore for
8 What would happen to the animals if the shrew were its size is the shrew. This animal
poisonad? only sleeps for about 4 hours a
day and must eat regularly,

Food webs

Food chains do not show what really happens in nature. If the shrews died, the owls would eat
something else, In 3 habitat there are many interlinked food chains that form a food web,

A simple food web s shown,

 What do
Owi om
N N\
,../ N 3 // N

Shiew — N
e - N\
/ o7
s -
@/
Worm Mousa

- -

. >
Loat litter Grass soed
@) Write down a food chain containing: @ three links b four links.

- If the mice died, give one thing that could happen to the rabbits
in the food web.

8] Explain how the food web shows energy is transfered from the leaf
ttar to the owl.

e CONSUMer ... energy ... food chains ... food web

XXXV
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@ Identified problem: Students should be familiar with a good
87% of the words in this text (Vocabprofile). Students might need
support with

_Fragile webs

ISome food webs are very complex and contain many dfferent
od chains. This the food webs be affected if
one animal is as there may be mafly other sources of  Famnmers noed to know the
Some ts have simple food webs and are very mber of animals e.g.
easily affected by humans e.g. through pollution or or cows that a field can

i ""’@

Suggested solution: T. models pronunciation and supports
understanding by readings the text out loud, and pausing to
iparaphrase in simpler English, insert synonyms or definitions and
use images on the PowerPoint,

T. tells Ss that he / she is going to read the text out loud. T. will stop
at some important words and explain more about them. If the word
is one which Ss do not know, they should highlight it and take down
'some notes from what the teacher is saying. By annotating the text
students learn new vocabulary and can understand the notes during
independent study.

hunting.

B vy are some of cur habitats fragie and ags! 1N

by humans?

Text B: How Science Works:
Farmers need to know the optimum number of animals ¢.g. sheep or
cows that a field can support. Too many animals will lead to

Pyramid of
numbers

i
"l In order to have enough food, an owl
|
]

|

will carch several mice. This means

there must be more mice than owls.
__The mice will also need to eat 3 lot of

grass seed to survive,

f the number of plants and then the
imber of animals at each feeding

| of 3 food chain are counted we
I make a pyramid with the plants
the base, This is called the
byramid of numbers.

Text A: Fragile webs
Some food webs are very complex and contain many different food

chains. This makes the food webs less likely to be affected if one
anima is wiped our, RSN - trcr<

may be many other sources of food.

2]
WB

Muv

A COMPLEX FOOD WEB

number of producers is aw,

g the base of the pyramid, O us s from VIOus | WHY ARE THERE MORE LIONS THAN
! ‘ ANTELOPES IN THE AFRICAN

SAVANNAH?

pynm-d:snotamzyslormd it

i
pends on the size of the _

DIganisms,

}) Foreach food chain in FiQUM  pood cabbage W Caterplar  Grass # Rabist Grass seed W Mouse
5, match the pyramid of chain » Thnash » Flen » 0wl

wm TIGURE 3 Food chains and pyramids of numbees - can you match theem p?

Some of our habitats have simple food webs and are very fragile and

easily affected by humans e.g.. through pollution or hunting, .. producer ... pyramid of numbers H\ 0

XXXV



@ Identified problem: This is
- quite a long piece of text which
is only rated as 78% readable
(Vocabprofile). However, the
most significant details of the
text (which the students need to
answer the questions on the
page that follows) are
comprehensible. Ss might have
issues separating the necessary
- from the additional information
- (the lack of familiarity with
more than 5% of the text may
cause reading difficulties).

- Suggested solution: If students
= are required to work on such a
ﬁtext independently, perhaps as
Nclasswork or at home, T. could
prowde support by providing a
‘photocopy of the text with the
most important parts
hlghllghted Students are told
;‘that they should read the whole
text, but that the most important
parts which they will need to
“answer the questions have been
highlighted in purple. T. may
“also doctor the text by providing
~definitions of words that pop out
or reading tips as seen on the
right. In this case, the reading
“aid has been presented in a child
Fncndly form in the shape of a
‘cartoon chicken giving reading
tlps Language problems should
;now not prevent them from
mnswenng the questions on
page 169 (see next page).

How man

were dam

How many

were dam

How many thistle plants

were dam

How many holly

were dam

The bird in
the photo
is called a

Every year, the Royal Soclety for the Protection
of Birds organises a Blg Garden Bird Watch.
They ask people to survey the numbers and
species of birds In their gardens so they can
keep track of what Is happening to the bird
populations. They have found that the numbers
of birds from most bird species have been
declining In gardens.

Mary is a keen gardener, and she also enjoys the
wildlife that comes to her garden. She tries to
encourage garden birds by looking after her
plants organically (without using chemicals or
- slug pellets), by planting native species
andby(\mlngthcyaulmofttn than

Mary does have a problem, though, with
shugs and :n.nls in ber gxdcn_uung her

XXXVi

Rhubarb: A plant with
thick, brightly coloured
stems, which are edible
ORI A

Stinging nettle: A herb
which can be used to make

These hairs are hollow tubes with walls of silic:
making them into tiny glass needles. The bulb
at the base of each hair contains the stinging
liquid, which includes formic acid. The tips of
the hairs are very easily broken when touched
This leaves a sharp point, which can pierce the
skin to deliver the sting

can survive well in all
sorts of environments.

Holly: Holly is an
evergreen plant. which
means that it has leaves
even during the (old

touch them

the white

spikes on the

leaves




(= Assess Yourself

1 Why do slugs and snails need to eat food?

2 Explain why siugs and snails prefer some of
dary's plants to others by referring to the
features of the plants.

3 Explain the pattem in thei@illilen the graph.

4 Write afood chain that names the producers,
consumers, herbivores and camivores in the

Note: The language support shown

the previous page was aimed at helping 5 Explitow TN - S——
students face the language load in Ko
6 Suggest another plant that has 'self-defence’
‘answering the questions of this ‘Assess SO0 BIEI N S RMME T O A
Yourself® exercise, specifically: 7 Create a table of the the text
Find out
a) Understanding that *[Jlll is a solt. and include them in the tablo.
: 8 Draw afood web of plants, insects and animals
type of bird. mnmwmms':mmm

onergy In the food web comes from. Choose one

b) Interpreting the - in the graph of the carnivores and describe what would
happen to its population numbers if one of its

and identifying a pattern. proy itams was removed.
A There problems with
¢) Understanding the [ NN . Exoian Wiiat Siaes aon sid mm.dma
she could do to make sure her results were
mechanisms that the thubarb] accurats and reisble.
et thistle and holy v 10/ Moy s g s sone
1o her garden to control the skugs and snalls.

d) Identifying the most important ::;vnom::: mm

details that will help students syl rsamiragbiobs s
threaten some bird species more than others,

answer the questions,

(- ICT Activity
Using Microsoft PowerPoint, create 3 presentation to

encourage people to manage their garden for wildlife.
S

XXXVii
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Year 7// SCILOF 7.7
Unit title: Cells and Reproduction
LOF Subject Focus: Cells and Body Systems
Content Objectives. Teacher will:
1. teach students to use a light microscope effectively.
Content Learning Outcomes:

1. Tcan use magnifying glasses to observe small things.

(V]

. T'can use the microscope to magnify small things such as cells.
. Lean recall the basic parts and function of a light microscope

3

4. T can perform simple calculations regarding magnification.
Key Vocabulary: microscope, slide.
Language Learning Outcomes:

1. Tcanrecognise the logical sequence of a set of steps and put them in the

correet order

[

1 can compare the size of magnified objects with the original specimen,

using expressions like *twice as big”, or ‘three times bigger’.

Key vocabulary: microscope, magnification, through the ages, chemist, technologist,
engineer, crystal, silicone chip, metal structure, optical structure, optician,
optemetrist, ophthalmologist, hold, place, adjust, tum, product, specimen, rough
estimate, twice as big / three times bigger.

Recommended Materials: KS3 Science Book 1, pp. 6-9.

Supplementary Materials: PowerPoint.




@ Identified problem: This might be students’ first
encounter with terms like and
and expressions like
Suggested solution: T. projects !
I'. asks Ss to brainstorm in pairs what they think it is.
T. takes answers. T. reveals that it is a grain of sand. T.
asks Ss how they think it is possible to make something
so small look so big, T. takes answers (Ss might say
something like, by *zooming in”). T. can build on this
concept and say that in science we can do the same
thing, make things bigger, or in other words, magnify
things, by using a special tool. Does anyone know what
this tool is called? T. elicits or says: ‘Microscope’.

We use microscopes to magnify things, which means to
make them look bigger. [T, writes to magnify on the
board] When things are magnified, we can see them in
more detail. [T. writes *to be magnified’ on the board)
Magnification has led to important discoveries in
science. [T. wmes  magnification] on the board. T.
projects Pow t slide showing the three forms
emerging from the root word ‘magnify’, grain of

at <100

‘how far technology has come since lo very fi v

T. proceeds to show the full image, including the words

*Microscopes through the ages’. T. asks Ss what they microscopes were developed

think they will be reading about based on the title.

What does through the ages mean? 1. may link this Magnifying things to make them look

with students’ knowledge of history. It means through bigger.

history, along the years, so they will be reading about + To magnify: T magnifiedthe grain of sand so T could see it better.

the history of microscopes. » To be magnifact When the grain of sand wes magnifid, 1 could
» Magnification. Magnification of the grain of sand makes it look

T says that before they continue, Ss should open their bigger.

books on p. 6, look at the pictures of the microscopes
and read the introduction, Can they find out what

power of magnification was used to make the sand look
this big? Ss scan the text and answer (x100).

XXXiX



- Suggested solution: T. provides Ss with a
- matching exercise where this new
“vocabulary is introduced. T. does a
“morphology focus on ‘optical’.

I
Before reading the text, T. tells Ss that they
are going to discover three uses of
“microscopes. T.

 Today scientists use microscopes to

| trace very tiny partices entering the

© HarperColinsPubkshers 2008 - Licensed kx home use only Nulurmhoordugeneraldm i
| 1o scentists. This was a very exciting time for frasp.
' Then scientists in other areas of science realised body and thelr functions. You will be =
composed of cells. You will also be ab “and points out the significance of the
alike, and others are different. You will
. asks Ss to read through questions 1-10.

C TISSUES AND ORGANST @ Identified problem: Optical structure
oo opsind o predsculy iises o - might be a difficult term for students to
 scientists - they used their microscopes to study !
| all forms of small animals, body fluids and water. o e the varleus organs 10 ™1 Suggested solution: T. breaks *[[ il
ablo to describe how they are composed | 1 1
sehuctopiostomad e ialoay i down nto its two components
to explain how and why some colls are *heoinning of the word ‘op’.
have developed your skills of observing
and interpreting what you see,
[ What'do'you krnow?
1 What is a microscope used for?

‘T, asks Ss to look at number 6, where it
‘mentions optical structure.

A: an engineer and a T tells Ss that they have just looked at a

a chemist and crystals

metal structure; B:

; _ s ) microscope is used.

¢ and C; tecl?nologlst and a s,hcon chip. Ss e s s e snlcromacopes i .

: ork in pairs to match the image set to the used? structure is. T. asks Ss if anvone knows
~sentence. T. collects feedback from Ss. As 4 Why did scientists only ind out  What a person who makes glasses is called.
she goes over the sentences, T. explains more about the blood inthe

- word meanings by paraphrasing and 1670u?

~pointing to the pictures, for example: 8 Why could vinusos not bo seen

~ beginning of the word ‘op’ [underlines ‘op’]

beforo 19387 ; ;
~comes from the Greek opsis, which means

Chemists [whose job is to study chemicals]

“could study crystals [we can see crystals in o
the picture here].
- Technologists [who are experts of what, do %
~ you think? Technology that’s right] could
“check silicon chips used in computers. ®
- Engineers could look at faults in metal
' over this time?
® Why do schools not have

Match the picture set to the sentence which best
describes it.

10 Briafly axplain how

have benefited scientists. | ° Cyclops: (Greek mythology) one of a race of giants having a
T single eye in the middle of their forehead

* Opticion: a worker who makes glasses for remedying defects

of vision,

* Optometrist: a person skilled In testing for defects of vision.

*» Ophthalmologist: a doctor who diagnoses and treats diseases
of the eye.

Becauve of the microscope.
1. Chemmists (whose job i 1o study chemicals) coud stuty crystals.
2 Technologhes could check sdicon chips used In computers.

3 Engneers could look at fauits in metal structures

x|
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Using a

You are learning te:

osewamanenn (5 || (2) Identified
. mlth::n fora @ - problem: Students

3 micrOSCO pe \ .&mm’ ® ‘;’;mighl not know {hal

@ Identified problem: Ss need (o undersiand the

logical order of the steps of using a microscope, together
with important action words such as ﬁ

Tand
~ Suggested solution: T. goes through the steps one by one . . i 8 ’h; - trll'
- and demonstrates on a microscope as he / she goes along. 4 ; ~ || mainemanes i the
i ' Setting up a microscope @ rewlicfa
" T. says: First of all, always hold the microscope by its U iusf: N :: B i okt multiplication, and
“base [T. points to the bottom of the microscope and ' ° W I . Sp— " not any other sum.
\demonslrales handlmg it 'i‘.'ro upamoscopelnmdembokatmobmyouneedmfoﬂmvﬂmm S — f
“Then, you must place it near a light source. Never look = DNSTHUONOPEAY E5 : ;:;-_-;»,r:-": ~— e ‘Suggested solution:
directly at the sun. [ " * 'O souers. oot ook dicy st the S T. writes down:
[ ’ °% ed"'up""ﬂ"’“ o "";:" g~ 3x2-6. T. explains
~ You adjust the mirror [T. demonstrates action] until the (Check this by looking down y 4 Eyepiece — Jthat 6 is the product
 light is reflected up the microscope [so the light coming the microscope.) V4 lof 3 and 2.
- down 1s being reflected back up, like in a mirror. - objective kenstoits 4
l magnification. R e ~T. writes down:
Fmally turn the objective lens to its lowest '@ What is meant by - Objective
- magnification. magnification? | 3 Fine Focus Knob s Objective Lenses - Magnification x
I BT, may also show a video of someone setting up and " Why must you not lock at 1% Coarse Focus Knob = lg‘nycpiccc lens =
“using a microscope and then discuss the steps with the = thesun? 6 5tage "f tal
students using the target language. - How many lenses are used | e — 1 oLl )
* T. then provides opportunity for deeper reading by giving to focus on an object? \.f;." e ‘magnification.
 students ﬂ and asking them to put them in R T ks SoriE e
 the correct order. Magmﬂcatlon product of 3 and 2
- = magnificatio e :
The steps to set a microscope up have been iroscope s he the @ 2 is 6, what is the
. . 9 Base 2] .
jumbled up! Put them in the correct order. JROSCANG bobv vt By Sapece Jproduct i the
ns M'ﬁ‘m= “second example,?
m— - T. elicits “total
magnification — magnification ~ magnification m :.;magnltlcatlon o b
Remember the magnification is ‘reinforces meaning
Work out the magnification for the objects when worked out by multiplying the by repeating that
the eyepiece is 10 and the objective lens is: lens sizes together, not by (hy t?(::du tg
ax20 b x40, adding them. the product is,
Which lens Is changed on a microscope when the lhcrcforc the
magnification is changed? _Eanswer to any

“multiplication sum.

... eyepiece lens ... magnification
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Using hand-lenses and microscopos

Scentists use Mkroscopes to help them develop new materials that combine desirable
features. GORE-TEX" is a material used a lot in dothing for dimbers and wakess. It is
waterproof and breathable.

You are going to use a hand-lens (or a twisted wire} and 3

@ Identified problem: is not a word

@ Identified problem: To
that students will be familiar with.

answer question 1, students must

Suggested solution: T. introduces and explains ricesope t ook at some objects. know how to use expressions like
pecimen prior to the students reading the text. Your taacher wikl provide you with the apparatus that you ‘roughly, approximately’ and to
. tells Ss that they will be looking at some objects s i express magnification (for
ﬁf_ﬂ through a hand lens and ﬂ_le" ‘h“?“!!h a :‘:: S e example: it looked iwice ils size).
microscope. T. says that we will looking at N m""‘""mn - w'""‘m"'“m Suggested solution: T. provides
pecimens of a coin, of a newspaper print and of a @ oin @ newspaperprint @ scale on 3 ruler language aid for question 1 by
scale on a ruler. We C{i" th.em Specimens, because 2 Now use a miroscope to study the following objects. Follow steps 3 to 6 carefully giving students multiple options
ey are examples which give us an idea of what Write in your notebooks what you see for each object. to choose from.
- coin « lined paper

others like them are like. For example, this 50c coin
is a specimen of all 50c coins.

. asks what specimens they will be looking at in
question 2. T. elicits ‘coin / newspaper print / lined

@ newspaper print @ tissue paper T. tells students that question one

3 Plxca 3 side 0n the mroscope stage. is asking us for a rough estin_late.
4 Looking at the side of the mikroscope, carefudly move the objective lens down (by We have to say how m_uch bigger
turning the knobs) so that it is as near to the slide as possible. (Watching from the side the hand lens made objccts. We

5 ORISR S A PR do not need 1o be very precise

¢ ..mm?a oomumawn““ - about it. T. tells Ss thei mai

€ Keeping the tissue paper siide on the microscope stage, switch to a higher power by choose from the S
carefully tuming the objective lens untl the higher power lens ‘dicks' ito position slide to help them word their
directly above the slide. Slowly tum the focusing knobs to bring the tissue paper into H »
e e i iy calculations. T. psks students:

‘Why do you think 1 only

- included a few options, and not
Questions all the numbers from 1 to 102" T.

@ Identified problem: Students might not
understand what it means to have the specimen be

ested solution: T. shows images beforehand to
demonstrate students what they should aim for when
ey regulate the focus knobs.

projects and explains that ‘a specimen that is 1 Roughly how much bigger did the hand-lens appear 1o make the cbjects? ?xplam’s th?t itis because it isa
ir; focus is clearly seen. A spccimcn that is not in R Th fia-1aess s & S5agaionliins OF X VA Ryt what th thosris rough’ estimate, we do not have
4 : 3 What was strange about the writing in the newspaper that you locked at? to be exact.
. (%

d
What might happen RS KRR SRS . S i rubten o The hand lens made the objects appear..

& Whan you look at objects under high magnification what happens to the brightness? «Twice as big (x2)

+Three times (as big / bigger) (x3)
Five times (as big / bigger) (x5)
+*Ten times (as big / bigger) (x10)

A spécimen that is not in focus is
blurred, not clearl . > . <
i g @ Identified problem: Ss might not understand the meaning of ‘wound’ (past tense of
‘wind’) in this context.
Sugpgested solution: T. asks Ss to work in pairs to look for a synonym for ‘wound the lens
A B down’ in point 6. T. confirms it is: iwrning / turn. T. points out correct pronunciation and

differentiates it from ‘wound’ meaning iniurv.
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Content Learning Outcomes:

1. Tcan describe that cells are the basic unit of life.

2. | can identify a typical plant and animal cell as seen under the light
microscope.

3. Ican draw and label typical plant and animal cells as seen under the light
microscope.

4. Ican state the function of the nucleus, cytoplasm, cell membrane, cell wall,

vacuale and chloroplast,

Language Scaffolds,

5. Tcan identily some examples and function of specialized cells.

Key Vocabulary: cell, body, animal, plant, microscope, slide, nucleus, cell
membrane, cytoplasm, cell wall, vacuole, chloroplast, tissue, organ, system,

organism, magnification. eyepiece lens, objective lens, stage, specialized cells (such

as muscle, nerve, sex, blood),

et SCYLOF L Language Learning Outcomes;

it title: Cells and Reproduction 1. I can make use of affixes to build new words.

LLOT Subject Tocus: Cells and Body Systems 2. Tcan find evidence and extend my own thinking based on background

Content Objectives. Teacher will: knowledge and clues from the text.

Key vocabulary: ‘cell’, ‘structure’, ‘root cell’, ‘root tip”, ‘buds’, *growth rings’,

‘protective Jayer’, ‘rigid’. *pigment’ irregular’, specialized. role, chisel, saw.

1. teach students to understand that cells are the basic unit of life.
2. help student to recogmse plant and animal ¢ells and be able to observe simple cells
under a light microscope. streamlined, spinal, cord, spmnal, injurics,

Recommended Materials: KS3 Science Book 1, pp. 1015,

Supplementary Materials: PowerPoint Presentation

xliii



O HarperColnsPublishers 2008 - Licensed for home use only. Not for whiteboard of general classroom use

i You are leamning to:

1 * Explain the role of a plant cell
ommammnm
plant and animal cells
| @ Record the structure of e
::znmtypndpln

: i = Identified problem: Students encounter some new / difficult terms: F

Suggested solutions:

Bl T. asks students what we use blocks or Lego pieces for. T. elicits that they are used to
build something bigger. T. tells students that today they will be speaking about the Lego
“bricks of all living things: ‘cells.’ Building blocks in f
: T. asks Ss if they remembered what kind of structures they mentioned in the plants

‘previous lesson. If Ss do not remember, T. reminds them: ‘metal structures’ and “optical Plant colls are the 'building blocks' found in all
structures.” T. tells students that a structure is something of many parts that is put together. plants. Each plant cell has the same faatures as
A structure can be a skyscraper, your body, or the Lego house we just mentioned. Today we w‘" D e Ao o

) too,
are speaking about cell structures. So, what am | going to speak about? What are the cells

B Look at the plant cell shown in Figure 2 - it shows the

made up of? [Yes] main structures found in all plant cells, for example
When T. explains that the cell wall is a protective layer, T. tells students in the roots and the leaves,

? that the cell wall acts just like the proteciive clothing that we wear when we conduct B Look again at the piant coll in Figure 2,

‘experiments. It keeps the insides of the cell safe. It also keeps the cell rigid, or hard. What shape is it?
&Have you ever heard of something ‘pigmented’ (students may have heard this i m B Name one type of piant cell. @
‘the context of pigmented hair dye, or eyeshadow tints, or in the context of art). 1f yes —

builds on this and explains that if you buy red hair dye, to make your hair red, what makcs it |Studying plant cells
red is the red pigment in it. The pigment gives something its colour. In this case, the green However. no all plant cells are exactiy the same. For example:

~pigment also has another function, that of trapping light to produce food energy. - a‘does not need chioroplasts (these absorb sunlight) the plant
' as Its job is to absorb water and minerals from the soi
R . asks Ss: ‘What do plants use to ‘drink’ water: to uptake water? T. elicits / says: | T 9row 3 plant needs to ‘make’ new cals New glant cels 3 formed from simple cells found in

the growin lons of a plant - the These simple cells are called
roots. T. writes down: ‘root cell’. We know what a root is, and we know what acell i is, what m,,?: m,,f e 2
“do you think is a root cell? A cell that makes up the roots, that 5

el wal

] ? (made of
l'ls right. : Differences between : collulose)
. may repeat the same method for root tip, first plant and animal cells & vaole

“explaining what a tip is (the end of something usually long and
~narrow, maybe by demonstrating on a pen or pencil) and then

joining it with the word ‘root’. Or else:
! m with these

parts clearly pointed out. T. may ask stronger classes to work in
~pairs or groups and label the image instead, to uncover the
‘meaning themselves. T. explains what the function of each part
is after the image is shown.

The plant cell has the following structures that are not coll
found in animal cells, membrare

@ Coll wall - an cuw-that keeps the c-.

w» Chloroplast - a structure that contains a g hat traps light.
@ Cell vacuole - a fluid-filled space inside the cell that gives the cell its shape. PIGURE =

&) Which three structures are found in both plants and animals? ‘ofa
@) Which three structures are only found in plant cells?
. In a plant coll what is the role of the:

a collwall b chloroplast ¢ cell vacuole?

— aee ﬂ }mvact/'bTE ees ” wa ce"ulose

xliv



© HarperCollinsPublishers 2008 - Licensed for home use only. Not for whiteboard or general classroom use

Studying animal’

"BIG TDEAS

You are learning to:
® Describe the structure of an
animal cell

 Explain the role of each part of
an animal cell
t » Construct a model 10
@ Identified problem: Question 6 provides the . e

What are we made of?

A cell s a buliding block of an organism, You are made up of
millions and millions of celis, Not all cells are the same.

formation of the word * which benefits
both students understanding of the shape of an
animal cell but also boosts their literacy skills.

opportunity for a short moihology focus on the

remember what shape the plant cell was form the
‘previous lesson. T. elicits that it was rectangular. T.
“asks Ss what kept it in that shape. T. elicits cell

all. T. says that the cell wall always holds the
_plant cell in that shape. Tt is a regular shape because
“it never changes, just like when students have their
-regular tables in class — they always sit at the same
place. T. writes down regular. T. says: Now, look at
_question 6, it tells us that the animal cell has an
“irregular shape’. T. writes down ‘i’ in a different
“colour in front of regular. What does the word mean
‘now? It means the opposite — it means that the
~animal cell does not always hold the same shape, it
is flexible — it shifts around because it doesn’t have
“what? That’s right a cell wall. What other words
“can you think of which become the opposite when

Z ou add ‘ir'? (responsible, irresponsible, relevant,
(irrelevant, replaceable, irreplaceable.

e e

. Name twe typoes of animal colls,
B Look again at the animal cell in Figure 1. What shape isit?
Identifying parts
of an animal cell
8
B Name the structures labelled A, B and C in Figure 3,
Roles of cell structures <
Each structure in a cell has a certain role (function).
w» Nuclous - the control cantre, It gives information on what .
i

R —
w» Cell membrane - an outer delicate layer that contains the

contents of the cell and allows substances to enter and leave @ Cell walls are found only In
the cell. plant cells.

- Cytoplasm - jelly-like bquid where cell activity occurs,

@) copy and complete the table below to show the
roles of the main structures in an animal cell,

- Do you think the nuclous always has to be in the ol I
middie of a cell? Give ovidence to support your nudeus | |
e }ulm.mbnm f

Explain why an nnlm:colhna. | cytoplasm
s shape and a plant cell has a fixed shape. it

.. cell membrane ... cytoplasm ... control centre
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@ Identified problem: Students might have trouble

. u&‘&k"&“&%&&. @ Identified problem:

with understanding the concept of a : -. i m cels Students might have
.Smdfmfs might not be jam:}har .wnh clnppmg udmmwwu“ :9‘:, @ difficulty understanding
away’, and ‘serrated’ which are the foundation of | @ Explain how the cell structure 15 Srroandined’
the analogy the book uses to explain the ideas of . B — i i
specialized roles and special features. : ~ . Suggested solution: T.
'Supgested solution: T. leads students from the context of | Different cells suit different roles J | explains streamlined
‘specialized roles of tools to the specialized roles of cells | Ve young cels start out allthe same but then they grow and change their shapeand " | through analogies with

‘This applies to many other areas, for example in Technology there are different tools tt;;any

| — : ‘out different Each tool is suited to a different job - 2€iilibhas a sharp edge at the end i b projects
;T,' shows o v ',T', asks S,s !ftl‘ley ca’n tell for at a surface, 3EMPhas SR edge to help it aut through things. R ;
‘him what it is — what is kept in it. T. elicits ‘tools’. | - o
() How is a hammer suited to is job? _ ss— T. asks

T. tells Ss that each tool has different roles — they do B How is a pair of scissors suited 1o ts b ™ Ss if they can find out one
different things, they have different functions (T. writes > thing that these two things

;dowp roles and functions). T. tells Ss that tools have Specialised cells / have in common (that are the
special features [characteristics] that make them P same). T. elicits ‘fast’. T.

specialized — there is one special function that they are ‘says that one of the things
really good at. T. shows H . that allows them to move
* T. says that the chisel is good for very fast is the fact that they
chipping away at things, as can be seen by the GIF, The

1 are ‘streamlined’. When the
saw is good for cutting things, What special features do formula car moves, it has to

chioroplast (contains
chiorophy) which s a
green pigment that
traps light energy
from the Sun

they have that makes them good at their job? [T elicits ‘push through the air, and
‘the sharp edge and the serrated edge respectively. T. e penguins have to push
jexplains that the same thing counts for cells: they have | tp of sperm that ‘Gesoives’ sk through water, Their shape
specialised roles within the body — they have special | ;m:;::;,‘;‘:" helps them move through air

features that prepare them for special jobs, [T. points to the car] and

Each different type of cell has different key features that make it suited to the different s .[T' ?omts %0 the h
role(s) that it carries out. The role(s) a cell carries out is called its function, For example, a nerve pengum] aster, _Thdt IS W : Y
cell is very long and is surrounded by a fatty substance so that it can camy a signal quickly to they are streamlined - their

SRR N XY (e S  shape helps them to move

- quickly or efficiently through
air or water. This is the same
for the sperm cell [T,
proceeds with explanation].

- Give two structures in a sparm cell that are found in all cells.
@ Give two structures that indicate the leaf coll is a plant coll.

... Junction ... key feature
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| @ Identified problem: Students might not be famifiar with -

and | ;s missing out on the context within which nerve i i Ml

cells are presented. neck or back they can become
‘Suggested solution: T. draws from students’ background knowledge and paralyse e the nerves
‘breaks down the words to uncover meaning. of v "
: damaged. nerve cells are

g . . not easily repaired, Research
'T. projects image of the backbone [A]. T. tells student that when they were scientists have shown thay

‘covering animal kingdoms, they divided the animals into two: those who e ‘"’"‘; olls m':"’:;l“““
‘had a backbone and those who did not, what did we call those? T. elicits :y,:;' b.f::f;‘:, om,., d,,m
(vertebrates and invertebrates) [B]. T. confirms and tells students that that is  scientists can ‘persuade’ nerve
correct and that the words ‘vertebrates’ and *invertebrates® came from the ‘r:‘“iw e
‘word ‘vertebrae’, which also means backbone [C]. T. says that another pa

‘word for backbone and vertebrac is spine [D]. T. asks ss to read through the

'HSW paragraph at the top of the page. T. asks Ss to scan the text and @
identify which two phrases (made up of two words) they think are related to
Cspine’. T. elicits: ‘spinal cord” and ‘spinal injurics'[E]. T. explains that the
‘spinal cord is the whole backbone. T. asks students what an injury is - for
‘example when a footballer has an injury and can’t play anymore. T. elicits
that it is when a footballer has damaged a muscle or a nerve, when he is
hurt. T. asks — so that would a spinal injury be? Damage to the spine [F).

§ Why does a cell
@ look like that?

Plants and animals have many
other specialised cells.

8] Draw a root hair cell and label its main structures.
Explain how it is adapted for taking in water from the
soil.

>y | 18 Draw a red blood cell and label

its main structures, Which structure
is missing?
How does this
allow it to carry
more oxygen?

specialised
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Language Scaffolds, Set |

xlviii

Year 77/ SCILOF 7.7

Unit title: Cells and Reproduction

LOF Subject Focus: Cells and Body Systems
Content Objectives. Teacher will:

1. guide students fo identify the main human organs and svstems and their

function.
Content Learning Outcomes:

1. I can name some human organs and body systems (such as brain‘nervous
system; heart/circulatory; lungs/breathing sysiem)
2. Tcan identify the position and the function of the main organs on the human

orso,

Key Vocabulary: cell, organ, body, animal, plant, organ, system, organism, main
body organs.

Language Learning Outcomes:

1. I'can make use of affixes to build new words.
2. Iean find evidenee and extend my own thinking based on background

knowledge and clues from the text

Key vocabulary: ultra-violet light, uncontrolled, abnormal. leal, stem, roots, lungs,

liver, stomach, mtestines,
Recommended Materials: KS3 Science Boek 1, pp. 18-23

Supplementary Materials: PowerPomt Presentation,




-@ Tdentified problem: Studenis would benefit from understanding the different transformarions of
the verb ‘to divide”,

T, assigns a which involves the target vocabulary (divide,

divided, division). The aim is to sensitise students to connection between words and to how the same

word can be transformed to fit dnffcrcm scntcncc strucmms
Then, T. asks Ss 1o look at the thige qu ie shide and reads them out loud (to model
ronunciation).

T. asks Ss to think of what the answer might be.

T. tells Ss to read the first paragraph, ‘cell division’ to find out what the answers are.

T. takes feedback.

m in the When we hurt ourselves, the cells
blanks with inour body ......covnvnnen or split
into twe so that the new cells take
the words the ploce of the damaged cells,
below: The same process happens in ofl
orgonisms; the cells ........... and
division, 50 the organism can grow. This Cell division
divide (XZ). process is colled cell ... ...,

1. There ore two reasons why cells divide. These are:
a.
b.

2. When o cell is divided Into two new cells, eoch new cell is {the same o5 /
different from) the eriginal.

3. After cell division tokes place, cells of the same type are grouped together
to form o

be familiar with. Students might also find

Suggested solution: T. encourages discovery of words and improves hiteracy skills. T, reads the
paragraph (HSW) out loud and then beams up * on the board, that target the

identified vocabulary.

1. Who can tell me a source of ultraviolet light?
2. What can we do to avoid the UV light from damaging
our cells?
3. Why type of cells are cancer cells?
4. mthewgmmummnd7 How do you know
7

5. Why do you think the cancer cells must be removed
from the body?
6. What methods are used to remove cancer cells?

xlix
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‘Cells, tissues and

You are learning to:
« Bxplain what a tissue Is
® Describe different levels of

organisation of cells In an
organs i
owmmmmmorm
| different tssues in an organ
L
Celiivision TSR E IR
Cells e o that an organism can grow and also Cells can go wrong when they

replace its damaged celis.
A cell dNIES into two new cells, Each new cell s the same
as the oniginal cell. Cells of all one type are usually grouped

divide. Certain chaml

together to form a tissue,

»le O oW
@) What features do all muscle cells have? mmhnn&mm
@) What teatures do ail leaf cells have? ﬁm R

. cancer ... divide ... organ ... organism




Organs
T~ . ; i : i i i A tissue is made up of a group of simidar cells that carry out the same role. Our body is made up of
@ Identified problem: Students might not have the inguistic 7 content inovledge 1o answer guestion 3 without any many different types of tissue for example, musde tissue, bone tissue and nervous tissue,

‘ ST, Sornetimes several tissues are grouped together to form structures with set functions, These

P ution: T. provides h
W R " o structures are called organs, Our body has many organs. Some examples are:
! T gives feedback and Ss correct any mistakes. o - Cthe

" 9 . w» kidneys - clean the blood and balance water in body
Read the function of these important organs, - um-musmmalmdwbwqukm.

Work with your partner to label the diagram

s @) Name three organs shown in Figure 2 that are not
on the left, listed above,

sl -Nmtﬂoorgmtoundlnplmu. @

l-nu ‘l.un % bring o:yg-n into our blaod stream. They are placed

ut tl op ol the Lors &
P, -/‘
Liver - The liver halps us to break down foad In digestion and r 4 systema
ramoves toxine from our bady. It s the lorgest xolid orgom In sur
Socr: § The next level of organis ation within an organiem is 3
Stomach - The stomach holds our food when we first eat it and 7
secrotes e?trne;.tlml :ﬂp o bna}.do'mn 'o:‘r.::o.d’lul!'s" It goes system. A systermn & a series of tissues and organs that
to the small Intestine U can see wnde: - er. I ' “ an’y out a set f 2
Intestines - Ihcx halp break down food sa thot the bndy can use it !
for unergy. This is part of the cess colled digestion. The w
Inlenlna 0lso remave wostes From the body. They are found ot
the bottem purt of the ubdemen. transports maternal around the
Z body in the blood
@ Tdentified problem: (Juesiion 4 poses the same e as question 3. Studenis might uot come up wiik the name of plani organs | respiratory | takes cxygen into the body
wnprompred, but they do kave he linguistic knowledge if guided. | digestve breaks down and absorbs food
\Suggeﬂed solution: 1. provides studeats with differeariated linguistic support aecording to student neads. |- provides studeas with o0 |~ detacts the environment:
CONTENT SUPPOIL in lhe feem of definitions. i controls the body
Wulh ‘uuh 1ch f z 1 S
. re| uctive new individuals
1 prod | produces
Wuh lower achievers, T. pmvndesmdunsmdl ﬂledeﬁmhonmdy matched 1o the organ name and students label the diagram. Ef’“"" | allows movement
- | excretory rermoves waste from the body
Lt J
Read the function of these important plant argans. Unscramble . Which organs are found in the following systems:
the letters in the MC 1o Ma Ip the names of these gans a digestive b croulatory C rospiratory?
s kwepaplint i the prownd. Thay also take iy . Copy the following and place them in
wate 3 s i the I A
. absort surdight and make food for the plant by photasymheis, The . it "J":;;mm:;lw:d‘:", make tood for the " . tissue cell system organism organ
waste product of photosynthesis, oxygen, escages through timy holes in the leaves. plart by photanynthess, The waste groduct of ¢ 3 ol
photosynthess, axypen, escapes tThrough tny holes o the A
“The supports the leaves and flowers, It oko transports water and l' Organs are made up of several different types of tissue. Each tissue plays an important role in
nutrients between the roots snd the lasves. e, WRPOFLS the eirses and Nowers 1 abic . the organ function. The heart has to pump blood around the body. It must be able to contract
transports water and nutrents between the roots and the ’ nen reaches
sReproductive organs allow a plant to produce rew plants. » a plant, the loasns 1\ when a . mm‘ it
reproductive organs are {which grew from buds) and : sReproductive organs alow a plant to produce new plants, " " .
¥ Jin a plart, the repeocuctive crgans are (whch a) Suggest two types of tissue found in the heart. Give evidence for your answer,

o froms bads| and ) b} The heart also contains elastic tissue. Suggest why.
¢} Explain why the stomach contains muscle and elastic tissue,

Read the Tunction of these important plant orgi

n the right with the nam

SWARE N & plast 18 1he grownd. They 3o Sk in ey w . @ Hdentified problem: Studcnts might noi undersiand whai question 6 is asking of them, whar the meaning of

and rutrests from the sei

sLeaees absorh suniight and make food ‘or the plant by
photosynthess. The waste peoducs of photcsyrrreds
CoyRen, estapes trough thay hobes in the leaves,

- Suggested solugion: T, scaffolds this by breakimy; it down amd using visuals, T. writes down cell and organism
~some ways apart on the board. T. asks Ss to think: which one has the simplest structure, and which one the most
~complex. T. takes feedback T. elicits cell = simplest, made of one unit, organism — mos: complex, made up of
“many different structures. T tells ssudents that thsese different structures make organisms moee organised — they

*The dem supports the leavws snd flowers. & ¥ao tramaports

ot hetween nd the b - . :
[ Bimadan LA R s have to make many different parts work well together 1. says that from cell, o onganisin, therefore, we have
“Reproductive crgarn low a plant 10 produce sew pants. In & Cincregsed [T, mimes upwards] the arder of organisation, T, projects IR o aid concept understanding, wita
S i, Mie chprcaiictivn cgue Mhe SED Iwhich i “arrows shawing the increasing order of organisation, and sy where smdents can complete the exercise

from buds) and frun



Language Scaffolds, Set J

Year 7/ SCILOF 7.7

Unit title: Cells and Reproduction

LOF Subject Focus: Cells and Body Systems
Content Objectives. Teacher will:

1. Introduce students to the topic of reproduction.
2. help students to understand that fertilisation is the fusion of the male and
female reproductive cells
Content Learning Outcomes:
1. 17,1 can describe that fertilisation is the fusion of the male and female
reproductive cells.
Key Vocabulary: fertilisation, incubation, reproduce, otispring.

Language Learning Outcomes:

1. Tcan hypothesise on why something is the case by using adverbs that
express possibility: *perhaps’, *‘maybe’ and the modal auxiliaries ‘may,
might’.

1 can make use of alMxes 1o buld new words (-al, -hood, un-)

g

3. Ican find evidence and extend my own thinking based on background

knowledge and clues from the text

Key vocabulary: tough job, offspring, mcubation, reproduce, fertilised, fertilisation,
parental, constant, measure, adulthood, perhaps, maybe, it could be that, may, might,
could, adulthood.

Recommended Materials: KS3 Scicnce Boek 1, pp. 26-27.

Supplementary Materials: PowerlP’oint.




@ Tdentified problem:
“the introduction of this
unit as hased off the idea of
Cparenting being o
" This is the asention

| grabber. Siudents might
not be familiar with the
Cword ‘tough' in this
| confext.

" Suggested Solution: T.
“starts off with a pre-

‘ reading activity which
‘addresses the definition of
“tough job and prepares
“students for the concepts
10 be encountered.

(T says: ‘Today we're
starting off by looking at
some “tough jobs', T, says:
Do you think tough jobs
“are casy or hard to do? [T,
“elicits hard].” T. moves on
1o consolidate meaning by
;:pmjecnng a shide showing
aset of activities. T, asks
Ustudents: “On the slide
(there are four aclivities,
“Which ones would you say
“are tough? Discuss with
“your pariners: 1) Which
~oncs arc tough and 1)

" Why.

' T. focuses on the 57
“statement. T. tells students
that they will read how
“some animals have a tough
titme being parents,

@ Hdendified problem: If nught be the fivst time that studenis are encountering the
terms: and

‘Suggested solution: T. reads texts out loud and asks students to tollow along trom the
“book. T. pauses after target vocabulary and explains meaning. T. encourages students to
~annotate the text if they are not familiar with the meaning of the word. T. concept-
“checks understanding of target vocabulary through a fill in the aaps exercise.
T. reads: Does your mum or dad ever tell you that being 2 parent is 2 fough job? They
“are not wrong ... hut as a species, humans have it fairly easy! These male Emperor
_penguins carry the cggs of their offspring in a pouch above their feet for about 65 days

Ifthey drop the egg ~ even for & [ew seconds -
‘lhe chick may die because of the extreme cold in the Antarctic. That's dedication 1o
‘the job!

'T- reads: Another example of ‘extreme parenting” is the sea turtle. Females lay up to
190 cggs high up on the beach in the hope that even one of these may survive incubation

Does your mum of d tefl you that

belngapamﬂsa“m“ are not

Wrong ...wlasaspedes.hlmhﬂ‘f‘“
wlve&wlm&mﬂe 1 penguins
carty the eggs of thed a pouch
sbove their feet for about 65 days. If they
drop the egg — even for a few seconds - the
de.bg(wseoiﬁwuvmm”
in the Antarctic. That's dedication o the

T reads: All Tiving organisms reproduce | T, wntes down reproduce. T, says: when
‘animals reproduce. they produce. make, young. They have offspring. or children]. In
“animals, the number of offspring produced varies between one to several hundred

25 have to he fertilised

fthnusand. All eo

2 Different animals use different methods of fertilisation
~and development, An egg may be fertilised inside the mother who then either: — lays the

job! '

“egg profected by an outer shell or rough “skin® — or keeps the egg inside her where
il develops, Egpes may be fertilised outside of the femile by being released into water

J Which of the following would you say are ‘tough

| jobs'?

© O

‘ Cloaning Ooingyour  Listening
yourroom  Sclence 1o music
when it is homewark
| messy

high up on the beach in the
one of these may survi

the joumey down the beach and into the

Sea,

@

Another example of ‘extreme parenting’ Is
the sea turtle. Females lay up to 190 eggs

Have they got
what it takes?

that even
and

Candd mixing with sperm. When the offspring are produced the mother may give parental &“ llvmgb:!gafnl:: cz mﬂ&wl “m “!fem::lsed oul t‘:l,?e of :he d
“care until the babies can survive on their own, but this is not always the case, This can M Ot ovp vages ng e Wit
¢ ] between one to seve dred thousand. mixing pvlth sperm.
“be very important to help the baby survive. Al \ to be DW
3 CRES diff \v\ When ‘y offspﬁn the
@ ldentified problem: Students' literacy skifls might benefis from | dulm lopment. w may glve re until the
a marpholagy focts on the word - ir own, but this is
‘Suggested solution: T. puuses beiclly on parentul ailer fianishing «» An egg may be fertilised inside the not AlwaysMe This can be very
reading. T. asks stodents: “what is parental care? Care that is given by mo(her who then either; important to help the baby survive.
‘who? [1. elicits *parents’|. ‘I, asks students if they can think of other d
‘words which ¢nd in “-al”, [national, musical, comical etc | T, may - hys the g8 F?'m ")’ an outer ,;
o ‘provide them with cxamples instead of cliciting. T, explains that that shell or tough ‘skin’ h“’"
the *-al’ ending is turning a noun into an adjective. It means: *related - or keeps the egg inside her where it
Playrgon  Parenting 10", For example parental care: care related 1o parents: national team — develops. < ‘!‘d‘ !
the beinga  yeam reluted 10 1he nation; musicsl - a show related o musie, 1.
PlayStation  parent)

‘expluins it 15 useful to natice these things because it befps them

AN

= + understand and build new words more casily.

e
s



@ Tdentified problem: In order (o anxwer guestions 3, 8 and 9a, siudents need o suggest theories. To do so, students must he e R mﬂ. .

equipped with adverbs that express possibiiiry: ‘pevhaps ', ‘maybe ' and the modol awxlliaries ‘may, might". Ns. mght not be famitiar
with the word ‘constant’ (question 8) and ‘measure” (guestion 9),

By the end of this unit you

Suggested Solution: T. accompanies questions with linguistic aid (i POwePaint which addresses hoth the language functions (of will know how the
expressing possibility and sugpesting ressons why) and the vocabulary issues, Practising the language i context and having fertilisation of an egg cell by

asperm cell results in an
organism. You will be able to
oxplain how a human baby
develops. You will have
developed your skills of
: Interpreting information in
3 Suggest Whﬁ f|5h produce high numbers ' B. A sclcntlst is mve:hgmmg  the followmg questlon How 1 UGS Sl TN

: - many baby sea turtles need to survive in order to keep the
of offspring (choose one of the following | number of sea turtles constant (unchanging)?’ What other | R rv

sentence starters to he’p you)' © information might the scientist need to be able to work
lhls out? (Choose one of the following sentence starters to | i

repeated exposure to @ language structure is the best means of aequining language.

Procedure: ‘1. may go through the questions one by one, reading some out loud, and referring to the PowerPoint for questions 3, 8
‘and 9. Alternatively, T. may provide the help in the form of a printed worksheet — copying the questions from the book and
including the Iingmsm: aid shown on the shdes on the sheets.

1 Name two organisms that produce a high number of offspring.

o-«— o s S —

" 9a. In China the government is trying to limit the number
of children in a family to one. Suggest why the government
has introduced this measure (action /procedure). (Choose
one of the following sentence starters to help you)

Name two organisms that produce a low number of offspring.
Suggest why fish produce high numbers of offspring.
What evidence is there that vertebrates produce high and low numbers of offspring?

Which of the creatures shown on this page provide parental care?

2

3

Bl

8 Do you think mammals produce high or low numbers of offspring?

6

7 Inwhich of the creatures shown do the offspring develop inside the mother?
8

A sclentist is investigating the following ‘How many baby sea turtles need to survive
in order to keep the number of sea turtl What other information might the
scientist need to be able to work this out?

@ Identified problem: Studenss ™ lireracy
word 9 a InChina the government Is trying to limit the num! children in a family to one.

Suggested solution: T. reads through Yc. T, tells students that they will stop for a minute and Suggest why the government has Introduced th:
focus on the word *adulthood”. 1. tells students: b What are the advantages and disadvantages of controlling the number of children bormn in
this way?
A c Mmbﬁbp«mwnudwmw.\ommhwmnﬂmduh
" China?

=

skills miim benefit from a morphology focus on the

Ss. continue to work an the exercise.



Appendix two: The interview questions

Background:

1) Which years do you teach?
- Do you have any CCP classes?
2) How is English used in your lessons?
- In PowerPoint Presentations, Handouts, the Coursebook, Delivery...?
3) What do you think are your students’ feelings towards English?
- Do they ever show signs of language difficulties during the Science lesson?
4) What is your opinion of the coursebooks available?
- Do you find that you have to edit them / rewrite them for your students?

The Lesson Plans

1) Would you see yourself using the language scaffolds highlighted in the lesson plans that |

have forwarded to you?

- What do you think would be the benefits?

- What do you think would be the constraints?
2) What do you think are the strongest language scaffolds in these lessons? Why?
3) What do you think are the weakest language scaffolds in these lessons? Why?

4) How do you think the students would react to the language support that is highlighted in
the lesson plan? Why? Do you think these modifications / adaptations will be useful to some

/ all students?

- If you are already adopting a language support strategy, what has been the

response of the students so far?

6) Is there anything you would like to add?

liv



Multilingual Classes

1) Have you ever experienced a multilingual classroom? If yes, how has it affected your

teaching?

English Across the Curriculum

1) To what extent do you think literacy skills are important in science?

2) To what extent is competence in English a determining factor in learning Science?
3) What helps you perceive that a student has strong literacy levels?

4) How does it manifest itself when a student has low literacy levels?

5) From your experience, how possible is it to collaborate across the curriculum (language

teachers working with science teachers).
- Can you see yourself collaborating?
- What might be the benefits?

6) Do you think it should be up to the Science teacher, or the English teacher, to support

students’ language needs when engaging with scientific texts and material?

7) Do you think that supporting the middle school students with the language load in Year 7

and 8 would encourage them to choose a science subject in year 9?

Final information:

1) How many years of experience in teaching do you have?

2) Which teacher’s qualification do you hold?



Appendix 3: Translated and original quotations

English

Maltese

[...] sacred cow [...]

[...] bagra sagra [...]

If they are going to pursue Science, the
only option is English. Why? Because
many Science books are written in
English. | have never encountered a
Science book in Maltese. The
terminology... If we are going to teach
them in Maltese, in the future, we must
not think just of the present, we need to

prepare for the future as well.

Jekk se jkomplu fis-science, bilfors I-
Ingliz. Ghaliex? Ghax hafna kotba huma
miktubin bl-Ingliz tas-science. Ma nsib I-
ebda ktieb li hu bil-Malti. It-
terminologija. [...] Jekk se nghallmuhom
bil-Malti, meta se jigu ‘l quddiem, ahna
rridu nahsbu wkoll mhux biss ghalissa,

imma rridu nahsbu wkoll ghall-gejjieni.

Basically, in class | code switch. In classes
where the majority are foreigners, | use
English more, | conduct nearly the whole
lesson in English. In the others, where
there are more Maltese students, | still
code switch, | use Maltese more, but |
include some English as well. One of the
reasons is that Science questions are in
English anyways, keywords and in
English, handouts, worksheets,
PowerPoints, notes, everything elseis in
English and some terminology... It’s like
English automatically lends itself more,
so | mix a little bit of both, sort of. Even
for the children’s sake, so that they try
and get used to Science in English as

well.

Basically, fil-klassi bhala lingwa li nuza, |
code switch, fil-klassijiet fejn ghandi I-
iktar foreigners, nitkellem iktar bl-Ingliz,
kwazi lesson naghmilha kollha bl-Ingliz,
tista’ tghid, fl-ohrajn, fejn ghandi l-iktar
Maltin, xorta | code switch, naghmilha
iktar bil-Malti, imma wkoll nibda ndahhal
bl-Ingliz. Wahda mir-ragunijiet hi li xorta
I-questions ikunu bl-Ingliz, tas-science, il-
keywords bl-Ingliz, il-handouts,
worksheets, PowerPoints, notes,
everything else, kollox bl-Ingliz u gisni
certu terminologija, gisek bla ma trid
issir bl-Ingliz so | mix a little bit of both,
sort of. Anke t-tfal, they try and get used

to science in English ukoll.

[...] the most important thing for me is

that the student has understood [...]

[...] jiena I-iktar haga importanti li t-tifel

fehemha jew it-tifla fehmitha [...]
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5 | ‘Wow miss, do we need to learn all these | ‘lllahwa miss, dawn irridu nkunu
words?’ nafuhom, dawn il-kliem kollha?’

6 | [...] they would be evidently scared of [...] juruli ged jibzghu minnha [...]
the question [...]

7 | [...] the idea of language, in science, [...] I-idea ta’ language fis-science tqum
arises often [...] hafna [...]

8 | [...] the language issue is very crucial [...] | [...] I-issue tal-lingwa hija krucjali hafna

[...]

9 | Form 1, form 2, you don’t need lengthy Dal-livell, form 1, form 2, m’ghandekx
answers, not like when you are teaching | ghalfejn tul, mhux bhal meta ged
Biology and you need certain length and | tghallem Biology tkun trid certu tul u
certain depth. certu fond.

10 | I am not interested in the role of English | M’inix ikkonéernata mill-livell tal-Ingliz
in the Science book. tal-ktieb.

11 | The parts of a Bunsen Burner is when we | Mbaghad il-parts of a Bunsen Burner fejn
start messing up... yes... Meaning, what | nibdew inkorru... Hemmhekk iva... Igifieri
a sliding collar is... what an airhole is... x'inhu sliding collar, x’inhu airhole...

10 | When it comes to writing, you start to Meta nigu ghall-kitba, tibda tindunailli
realise that these children’s problem is dawn it-tfal il-problema m’hijiex ghaliex
not a lack of science knowledge, but ma jafux is-science, imma, ghaliex
truly because there is a barrier, and that | proprju hemm barrier, u din il-barrier
barrier is language. Most of the times | tkun il-lingwa. #afna drabi jkolli nghid li
would say that English is the barrier, the | tkun I-Ingliz il-barrier, il-lingwa Ingliza.
English language.

11 | [...] at times there are students who get [...] xi kultant ikun hemm min jintilef,
lost, as once you are done with English, ghaliex malli inti lestejt mill-Ingliz, lil
you are helping the Maltese language dawk tal-Malti, allright ged tghinhom,
students, but you are losing the English imma tlift lil dawk tal-Ingliz [...]
language students [...]

12 | Let me tell you, it helps them immensely. | #a nghidlek, tghinhom immens. Hafna.

Truly. Because they will have overcome a

Ghax ikollhom certu biza’ mirbuh. Hekk
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certain fear. That’s the way | see it. Even
when you refer, for example, even when
you write, when you prepare the
PowerPoint, our PowerPoints are in

English, when it comes to, even KS3 [...]

naraha jien. U anke meta tirreferi
ezempju, ahna meta niktbu, anke
tipprepara PowerPoint, ahna I-
PowerPoint bl-Ingliz naghmluh, meta tigi

biex... anke I-KS3 [...]

13

Because they understand the question in
whichever way they like, and not as it is

posed to them).

Ghax id-domanda jifmuha kif iridu huma,

mhux kif giet mistogsiha lilhom.

14

If they have a worksheet, when they are
reading, it's very different [to when they
are participating in class]. Sometimes
they don’t know how to pronounce the
word, it’s like, if they listen to it, once |
say it, they know what it is, but to read
it, it's something else. Meaning that they
find it difficult, they don’t perform as
well then in tests and worksheets, as
they do in class discussions. And the

problem would be English, not Science.

Jekk ghandhom worksheet, when they
are reading, it’s very different.
Sometimes they don’t know how to
pronounce the word, speci jekk
jismghuha, once li | say it, they know
what it is, but to read it, it’s something
else. Igifieri wkoll isibuha difficli, jmorru
aghar imbaghad fit-testijiet u I-
worksheets milli jekk ged naghmlu
discussion fil-klassi. U I-problema tkun I-

Ingliz, mhux is-science.

15

When it comes to writing, you start to
realise that these children’s problem is
not a lack of science knowledge, but
truly because there is a barrier, and that

barrier is language.

Meta nigu ghall-kitba, tibda tinduna illi
dawn it-tfal il-problema m’hijiex ghaliex
ma jafux is-Science, imma, ghaliex
proprju hemm barrier, u din il-barrier

tkun il-lingwa.

16

They know how to explain it in class, but
they don’t know how to write it down in
English. If | could, | would like to... | say
this boy, if he were here with me, |

would lead him to it, with me, one to

They know how to explain it in class, but
they don’t know how to write it down in
English. Kieku nkun nixtieq, nghid ara
dan it-tifel, kieku gieghed mieghi u

nwasslu ghaliha, mieghi, one to one,
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one, he would get it for sure. Alone,
however, and with this fear of English
accompanying him, he doesn’t manage.
And they fail, they would be very smart
children, but because of English, they fall
behind. It worries me, | say it in every in
service. It is something that | have seen a

lot over the years.

jaghmilha zgur. Imma wahdu, u bl-Ingliz
mieghu, ged jibza’ minnu ma jasalx. U
jehlu e, ikunu tfal bravi hafna, imma ghax
I-Ingliz iwaggaghhom lura. Tinkwetani ta,
jiena f’kull inservice nghidha din. Vera xi

haga li ilni hafna naraha.

17

[...] once you are done with English, you
are helping the Maltese language
students, but you are losing the English

language students.

[...] ghaliex malli inti lestejt mill-Ingliz, lil
dawk tal-Malti, allright ged tghinhom,

imma tlift lil dawk tal-Ingliz.

18

[...] write in what you think is correct

English.

[...] ikteb kif taf bl-Ingliz.

19

[...] once they had to learn about
dolphins, and the teacher gave them a
reading comprehension on dolphins.
When they came to us [Science
teachers], they already knew what a
dolphin was, whether it was a mammal
or a fish, because many times, this
confuses students, right? And then we
could... they said: “Sir, it’s because we

already covered this during English”.

[...] darba kellhom fuq dolphins, u t-
teacher ghamlet il-comprehension fuq
dolphins. Meta gew ghandna, kienu diga
jafu, dolphin x’inhu, jekk hux mammal
jew fish, ghax dik hafna drabi, I-istudenti
jitfixkluha, tajjeb? U stajna mbaghad...
galuli “Sir, ghax ghamilniha fl-Ingliz din il-
haga.

20

[...] but then, let me tell you, in science
you cannot... for instance, let’s say a
student didn’t write ‘because’ correctly, |
underline it, if | have time, | correct it,
but... you need to keep the time in
mind... I'm either going to correct the

‘because’ and ‘without’... but then you

[...] imbaghad ahna ha nghidlek,
f’'Science ma tistax togghod...
perezempju ‘because’, ma kitibilix
sewwa, naghmillu line tahtha, jekk ikolli
¢ans nikkoregihom, imma... mbaghad
trid tara I-hin... jew ha nogghod

nikkoregi |I-‘because’ u |-‘without’...
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add a fullstop, a comma, you need to
keep the time in mind. What you should
mostly look out for are the Scientific

concepts.

imma mbaghad taghmel il-fullstop,
comma, trid tara I-hin. Imma l-iktar li trid

tfittex huma I-concepts li huma scientific.

21

| think time retraint is one issue, that you
don’t have as much time to collaborate,
it takes a lot of work, and we don’t have

that much time.

Nahseb time restraint, hija one issue, li
ma tantx ikollna gisek hin biex taghmel
collaboration hekk, it takes a lot of work,

u hin ma tantx ghandna.

22

Again, it wasn’t like... | mean... not that
they did not help, how do | say this, but
we all still sort of stayed in our own field.
There wasn’t really, not the way you did
it, not like that, as as obvious as
collaborating that clearly with each

other.

Again, ma kinitx forsi, gas naf, fis-sens,
mhux ghax, m’ghenunix, kif tagbad
tghid, imma xorta gisu kollha bgajna fl-
area taghna. Ma kienx hemm dagshekk,
jien naf... mhux bhal ma ghamilt inti,
mhux hekk, as obvious as collaborating

that clearly between each other.

23

This book [KS3] has a wider view, that’s
what’s good about it, it helps the strong
students. With the weaker students, you
have to pinpoint, for example, | don’t use
all of it with the weaker students, | pick
and choose, for example, | tell them:

“Here, refer to this page”.

Dan [KS3] ghandu wider view, dan dak li
ghandu, sabih, jiftahlek, allura mat-
tajbin, jghinhom, imma mal-bghatuti,
you have to pinpoint, per ezempju, ma
nuzahx kollu mal-bghatuti, u langas ma
nuzah kollu, naghzel minnu, per
ezempju, nghidilhom: “Ara, irreferu ghal

dil-page”.

24

[...] | told them: “Listen, perforation is
when something tears, or it breaks apart,
this is a type of skin, so it breaks apart”,
and then | told them, “for example,
when you’re running, and you fall down
and you hurt your knee, you have a
graze, it cuts open, similar to that”, and

when | explain like that, yes, | find it very

[...] ghidtilhom: “Listen, perforation is
when something tears, or it breaks apart,
this is a type of skin, so it breaks apart”,
mbaghad ghidtilhom jien naf, “ezempju
when you’re running, and you fall down
and you hurt your knee, you have a
graze, it cuts open, similar to that”, ehm,

u gisni naghmilha bl-explanation




effective. They understand it like that,

when | say it in that way.

imbaghad imma ehe [...], | find it very
effective. Mbaghad jifmuha hekk, once li
nghidilhom hekk.

25

| think it does help. Another thing that |
sometimes do is that apart from showing
them images, | show them things, actual
things. They are either present in the lab,
or | bring them myself. So, for instance, if
I’m speaking about a three-pin plug, and
the wires that come out of it, | get a plug

myself and | show them.

| think it does help. Xi haga ohra li gieli
naghmel huwa li apparti li nurihom
images nurihom affarijiet, actual things.
Jew ikollna affarijiet fil-lab, jew
ingibilhom affarijiet jiena. So, jien naf,
jekk qed nitkellem fuq three pin plug, u I-
wires li hergin minnu, | get a plug myself

and | show them.
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