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Abstract

This article aims to explore and clarify how students’ use of first and second languages in
a translanguaging science classroom (TSC) may affect the continuity of learning in sci-
ence. In a TSC, participants can use all available language resources, in all meaning-mak-
ing situations. An ethnographic data collection and research design is used to capture the
authentic language use in this practice. The study followed monthly science lessons at a
primary school for 3 years (2012-2015) and was documented by four video cameras and
four audio recorders. The data material also consists of recorded conversations with four
students, newly arrived in Sweden at the time of the data collection. In addition, field notes,
students’ texts and different teaching materials were collected. To analyze how the use of
both first and second languages may affect the continuity of science learning in multilin-
gual classroom activities, practical epistemology analysis is used. The analysis shows that
a TSC is an asset in appropriating a new social practice for students with limited ability to
understand and express themselves in the language of instruction. However, the analysis
also reveals some situations within this practice, in which all available resources are not
utilized. These situations seem to be consequences of low expectations of students with
limited access to the language of instruction expressed in simplified language usage; con-
textualizing the subject matter to everyday experiences students may not share; and the
complexity of translating and transforming scientific content from one national language
into another (Arabic and Swedish) and between everyday and academic discourse. The
study contributes to the field by illustrating the importance of supporting each student’s
access to the language tools that constitutes the scientific subject matter, as well as promot-
ing the use of all resources to relate this to prior experience for a continuity of learning in a
multilingual science classroom.
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Sammanfattning Syftet med denna artikel 4r att undersoka och fortydliga pa vilka sitt ele-
vers anviandning av forsta- och andraspraket i ett rranslanguaging science classroom (TSC)
utgor en resurs i meningsskapande klassrumsaktiviteter och pa vilka sitt detta kan paverka
kontinuiteten i flersprakiga elevers ldrande i naturvetenskap. I ett TSC &r det mojligt for
bade ldrare och elever att anvinda alla tillgdngliga sprakliga resurser, sdsom exempelvis
forsta- och andrasprék, gester, bilder och féremal, i syfte att skapa forstaelse.

For att synliggora elevernas och studichandledarens autentiska sprakanviandning i ett
TSC anvénder vi oss av en etnografisk datainsamling och forskningsdesign. Studien foljer
nagra NO-lektioner varje méanad i en mellanstadieklass under tre ars tid (2012-2015). Lek-
tionerna dokumenteras med hjélp av fyra videokameror och fyra diktafoner och den totalt
inspelade tiden fran lektionerna dr 117 timmar. Dessutom samlas filtanteckningar, elev-
texter och olika undervisningsmaterial in. Datamaterialet bestar ocksé av inspelade samtal
med fyra elever som vid tillféllet for datainsamlingen &r nyanldnda. I dessa samtal berittar
fyra nyanldnda elever om sina erfarenheter och upplevelser av tidigare skolgang och métet
med den svenska NO-undervisningen.

I studien anvénds practical epistemology analysis (PEA) som analysverktyg for att ana-
lysera pa vilka sétt anvindningen av bade forsta- och andraspraket kan paverka kontinu-
iteten i meningsskapande klassrumsaktiviteter i ett TSC och ddrmed flersprakiga elevers
mojligheter till ldrande i naturvetenskap. Analysen visar att elevernas och studiehandleda-
rens anvindning av forsta- och andraspraket utgor en resurs for de nyanlidnda eleverna i
approprieringen av klassrumsaktiviteterna i detta NO-klassrum. Eleverna och studiehandl-
edaren anvinder ofta forsta- och andraspraket for att fortydliga dmnesinnehall och forklara
olika aktiviteter. Emellertid avslojar analysen ocksa situationer i denna praktik dir alla till-
gingliga resurser inte utnyttjas och kontinuiteten i klassrumsaktiviteterna blir avbruten pa
olika sitt. Dessa situationer verkar vara konsekvenser av laga forvintningar pa elever med
begrinsad tillgang till undervisningsspraket, vilket uttrycks i en forenkling av det sprak
som anvinds, kontextualisering av amnesinnehallet till vardagliga erfarenheter som kanske
inte delas av alla elever, samt komplexiteten att oversitta och transformera det naturvet-
enskapliga dmnesinnehallet fran ett sprak till ett annat (arabiska och svenska) och mellan
en vardaglig och en mer akademisk diskurs. Resultatet visar att det finns en tendens att
forenkla spraket, bade pa svenska och arabiska. Detta antyder att alla de sprakliga resurser
som finns att tillga i en praktik som anviander och uppmuntrar translanguaging inte utnyt-
tjas fullt ut, vilket resulterar i att eleverna inte far tillgang till de medierande resurser som
konstituerar dmnesinnehallet. En annan orsak till att kontinuiteten i ldrprocessen ibland
blir stord dr att ldrarna férklarar det naturvetenskapliga &mnesinnehallet och dess specifika
sprakbruk genom att relatera detta till en vardaglig och praktisk kontext. Detta blir ofta
problematiskt dels eftersom ldrarna och elevernas vardagliga och kulturella erfarenheter
till en viss del forefaller skilja sig at och dels darfor att elevernas vardagliga och kulturella
erfarenhet vanligen konstitueras pa ett annat sprak dn undervisningsspraket. Elevernas
sprékliga repertoar innefattade inte darfor alltid de sprakbruk som konstituerar en varda-
glig kontext pa undervisningsspraket.

Studien bidrar till filtet genom att illustrera vikten av att stodja varje elevs tillgang till
de sprakliga verktyg som konstituerar det naturvetenskapliga amnesinnehéllet, samt frimja
anviandningen av alla tillgéingliga resurser, sdsom forsta- och andraspréket och multimodala
resurser, for att relatera det naturvetenskapliga dmnesinnehéllet till tidigare erfarenhet och
ddarmed skapa ett kontinuerligt ldrande i flersprakiga NO-klassrum.
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Globalization contributes to an increasing proportion of students gaining access to sev-
eral different national languages. This means that an exchange of prior experience between
different cultures and countries leads to brand new opportunities. However, there is a ques-
tion as to how these opportunities are utilized in science education from a worldwide per-
spective. Cory Buxton and Okhee Lee’s (2014) research review concerning English learn-
ers in science education indicates that most science teachers rarely take advantage of these
opportunities which students’ many experiences bring to the classroom. Moreover, accord-
ing to Lee (2005), most teachers have limited experience and professional knowledge about
how science instruction could be organized to support multilingual students’ needs for
developing their language and conceptual knowledge. In science classrooms worldwide,
most students have a mother tongue other than the language of instruction. Therefore,
there is a risk that the subject content will be adapted to students’ linguistic abilities in the
language of instruction, rather than an age-appropriate cognitive level (Cummins 2017).
Evelien Van Laere, Koen Aesaert and Johan Van Braak (2014) argue that reducing expec-
tations and requirements of students’ abilities risks leading to that difficult concepts are
sorted out, and hence, the subject content is simplified. This tends to lead to a downward
spiral (Hajer and Meestringa 2014) that limits the opportunities for multilingual students
to appropriate the science content and the subject-specific language or to challenge it on
the basis of prior experience and abilities. In this context, the concept of appropriation
implies that an individual or a group of individuals embrace something new from the out-
side world, such as a new language use, and make this their own.

Furthermore, appropriating the subject-specific language is a complex and continuous
process for all students (e.g., Warren, Ballenger & Ogonowski, et al. 2001). This brings
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another dimension into the multilingual science classroom, since research shows that
it takes 5-10 years for a newly arrived student to appropriate the academic and subject-
specific language used in education (Thomas and Collier 1997). Therefore, how should
science education be designed and organized to provide continuous science learning for
students who have limited opportunities to understand and express themselves in the lan-
guage of instruction so that all students can develop a “desire to continue learning” (Dewey
1938/1997, p. 29)?

In a translanguaging science classroom—TSC (Karlsson, Nygérd Larsson and Jakobs-
son 2018)—in which both teachers and students can use all available language resources
in all meaning-making situations (Garcia and Wei 2014), multilingual students are pro-
vided greater opportunity to relate and contextualize the science subject matter to prior
experience (Karlsson, Nygéard Larsson and Jakobsson 2016). In addition, students’ ability
to understand the semantic relationships between scientific words and concepts seems to
increase (Karlsson et al. 2018), which is important when relating these in larger thematic
patterns (Lemke 1990). Furthermore, another study, conducted by Zeynap Unsal, Britt
Jakobson, Bengt-Olov Molander and Per-Olof Wickman (2017), indicates that translan-
guaging practices in multilingual science classrooms increase the ability of students with
limited possibility to express themselves in the language of instruction to argue, discuss
and explain their ideas. In this way, translanguaging contributes in that all students’ prior
experience can be intertwined with the educational science discourse and empower sci-
ence education, which is an important element in successful science education (Tan, Bar-
ton Calabrese, Turner and Gutiérrez 2012). However, from a critical point of view, this also
includes an exploration of eventual areas in this practice that need developing.

Accordingly, this article aims to further investigate and illustrate the opportunities that a
TSC creates for multilingual students’ abilities to appropriate the ways of speaking, think-
ing and acting in a science classroom, but also the obstacles that can arise in such practice
and in what ways this can affect the continuity of science learning in multilingual class-
room activities. The continuity of science learning may be created when students succeed
in deepening and broadening their knowledge by relating the new content to their prior
experiences, which means that the activity can continue in a meaningful way.

The encounter with the science classroom

Several studies indicate that students’ encounter with the science classroom constitutes a
meeting with a new social practice. In this practice, students speak, think and act in a manner
that differs from their everyday lives (Kelly 2011). Already familiar words are transformed
and used in a new way (Wickman 2013). Therefore, the students must understand how words,
which may connote different meanings in different discourses, are used in specific situations
to make meaning of the science content (Serder and Jakobsson 2016). Another example is the
use of a more subject-specific language, which implies that the verbal and written language
becomes more formal and abstract. To participate in this new practice, the students must par-
take and learn new language games (Wittgenstein 1967), “the new language-games of sci-
ence” (Wickman 2013, p. 124). This implies that the students have to learn how to use the
language of science and understand how it is used in a science classroom. The subject-specific
language in science describes the content in a functional manner (Halliday and Martin 1993)
and is important “for accurately conveying the specialized knowledge of science” (Fang 2006,
p- 494). Grammatical functional technology (such as subject-specific use of nominalizations
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and passive forms) is used to express the science subject matter in a functional way (Halliday
1998). Another functional manner in scientific language is the use of descriptive, clarifying
and interconnecting words and phrases that create meaning through realizing semantic rela-
tionships between objects and phenomena (Fang 2005). This is central in all meaning-making
processes because scientific concepts often acquire meaning by being taxonomically related to
each other through semantic relations into larger thematic patterns (Lemke 1990).

When language and subject constitute one another (Nygérd Larsson 2011), the prerequisite
for developing scientific knowledge also is appropriated by the subject-specific language. Lay
Hoon Seah, David John Clarke and Christina Eugene Hart (2014) argue for the importance of
students developing an understanding of how to use the subject-specific language. This means
not only understanding the meaning and the nature of words and concepts, but also the con-
ditions and circumstances of when and how to use them and how to semantically relate the
words to create meaning. Furthermore, the students must understand the differences between
various ways of using and relating words and concepts to each other in verbal and written lan-
guage and in everyday language and school language.

The science classroom as a meeting space

Research shows the importance of students’ negotiating and transforming the science con-
tent in relation to prior experience in science learning, and students’ empowerment in sci-
ence education (Tan et al. 2012). Carolyn Wallace (2004) thinks this is feasible, if a space
between everyday discourse and academic discourse is created in science classrooms, in
which linkages among various discourses and practices can occur in teaching and learning
contexts (Quigley 2011). Kris Gutiérrez, Betsy Rymes and Joanne Larson (1995) defines
this as third space, in which students can relate and integrate discourses from their every-
day life with the new, unfamiliar science discourse (Kamberelis and Wehunt 2012). Inter-
weaving science content with students’ experience of their lives outside of school, and their
cultural and linguistic backgrounds, enriches the science experience because the relevance
of their experiences and lives is foregrounded (Tan et al. 2012).

Meeting place for discursive languages

Several researchers emphasize third space from a language perspective as a hybrid (Bakhtin
1981) learning space in science education (Jakobsson, Mikitalo and Siljo 2009). When
students relate the subject matter to everyday experiences in their continuous reconstruc-
tion (Dewey 1902) of the science content, they move between their everyday language and
the school science language. Accordingly, there is a continuum space between the two end-
points; a third space in which various discursive languages come together and the mean-
ing of words and expressions are negotiated. This use of merged language has different
terms, such as double talk (Brown and Spang 2008) and interlanguage (Olander 2010).
The ability to use an everyday language in science classrooms allows students to engage in
a “practice of generating and creating scientific explanations in their own voice” (Brown,
Cooks and Cross 2016, p. 454) and has should be used as a resource in appropriating sci-
entific language (Olander 2010). This allows the third space to become an important place
for appropriating scientific language and relating the scientific content to prior experience
(Wallace 2004), not the least in multilingual science classrooms.
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Meeting place for both discursive and national languages

For the third space to be a place for linkages among various discourses and practices in
multilingual science classrooms, the main condition is that participants can use a language
that makes this possible, such as both national and discursive languages. Garcia and Wei
(2014) use the term translanguaging to describe such a practice: “For us, translanguaging
refers to a new language practice that make visible the complexity of language exchanges
among people with different histories and releases histories and understandings that had
been buried within fixed language identities constrained by nation-states” (p. 21). In other
words, the students must use a language that constitutes their prior experience (such as
personal experiences or familiar ideas or objects) to make connection to the new science
discourse. The consequence of this is that the language use in a multilingual science class-
room must be extended to even include a merging of national languages. In this way, a
translanguaging practice (Wei 2011) can be compared to a third space in multilingual sci-
ence classrooms. A translanguaging practice is a space for teaching and learning through
multimodal interactions and semiotic inter-relationships (such as oral and written language,
signs, gestures and symbols). According to Karlsson et al. (2018), a translanguaging sci-
ence classroom constitutes a third space in science education, in which students and teach-
ers can use all available languages resources in a pragmatic and functional way to relate the
science subject matter to prior experience in all meaning-making processes. In this way,
third spaces in science education can be important for continuity in science learning for
those students who have limited opportunities to understand and express themselves in the
language of instruction.

Furthermore, theories of translanguaging assume that multilingualism is the norm
(Garcia et al. 2014). Therefore, instead of talking about first and second languages, trans-
languaging theories derived from the language practice of multilingual people are the
norm: “Translanguaging is multiple discursive practices, in which bilingual engage in
order to make sense of their bilingual world” (Garcia et al. 2014, p. 22). In this article, we
use the terms first language and second language only to clarify in which ways students
use Arabic and Swedish in oral meaning-making conversations in the science classroom.

Verbal language usage in a translanguaging science classroom

If students are encouraged and allowed to use all available language resources in science
classrooms, it empowers them in several ways. Such an argument is supported by several
other studies. Alma Stevenson (2013) shows that bilingual Latino students use their lin-
guistic resources in both Spanish and English to seek clarification “to receive a lecture,
when they were uncertain regarding experiment directions in the laboratory or the names
of tools or artifacts, and during the introduction of new scientific concepts” (p. 981-982).
In a South African study, Audrey Msimanga and Anthony Lelliott (2014) show that stu-
dents’ use of their home language during small group discussions in a Grade 10 Chemistry
class enriches the science learning experience and facilitates conceptual understanding.
More specific, micro-level studies reveal how students use all their language resources
in meaning-making situations in science classrooms when there is an opportunity for this.
In a study of a TSC, Karlsson et al. (2016) found that multilingual students move in lin-
guistic loops between discursive and national languages in their conversations about the
scientific content. The students commonly use their first language (Arabic) when moving
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toward an everyday discourse and use their second language (Swedish) when approaching
the scientific discourse. This implies that the students’ discursive mobility (Nygard Lars-
son 2011), their ability to move between discourses, increases when they use both Swedish
and Arabic. Moreover, analyses show how the students often use both Swedish and Ara-
bic to clarify semantic relationships between scientific words and concepts in this practice
(Karlsson et al. 2018). The students commonly express the subject-specific words in Swed-
ish, while the descriptive, clarifying, interconnecting words and phrases describing the
semantic relationships often are expressed in Arabic. In this way, both Arabic and Swed-
ish become linguistic and cognitive tools when students learn science. Furthermore, the
students’ opportunity to develop an understanding of the semantic relationships between
concepts increases, as well as how they relate in larger thematic patterns (Lemke 1990),
increases.

Another aspect, included in the language games of science, is the ability to argue, dis-
cuss and explain ideas (Lemke 1990). In a Swedish study, Unsal and colleagues (2017)
examine how multilingual students use Swedish and Turkish in meaning-making situations
in a science classroom. The study shows that students with limited possibility to express
themselves in the language of instruction only participate in whole class conversations if
the conversations follows an IRE pattern (initiative—response—evaluation) (Mehan 1979),
in which only short answers in the form of reproducing factual knowledge are required.
However, if the whole class conversation involves more explanatory and extended dia-
logues, these students have little access to argue, discuss and explain their ideas. On the
other hand, when the activity switches to small group work and the students can use both
Turkish and Swedish, their verbal contributions become more advanced. In this way, the
group work gives the students an opportunity to participate in arguments and discussions in
the science classroom.

Another way to achieve greater opportunity for multilingual students to use all their
language resources is with multilingual study guidance (Reath Warren 2016). In Sweden,
multilingual study guidance implies that a mother tongue teacher supports the students to
reach the learning goals in the curriculum by using all available language resources. Both
the mother tongue teachers and the students move between the mother tongue and the lan-
guage of instruction during the guidance. Reath Warren (2016) found several functions of
multilingual study guidance for recently arrived students’ learning in Sweden. The mother
tongue teacher helps the students clarify the meaning of words and phrases by translating
them into another language. The teacher also discusses and explains the subject matter and
the school’s expectations for the students. Moreover, the guidance involves meta-linguis-
tic awareness about the Swedish language and sociocultural awareness (such as clarifying
social and cultural similarities and differences). The aim of multilingual study guidance
is not to make the students monolingual. Rather, the aim is that the students’ whole lin-
guistic repertoires should be used and developed and be a resource in all meaning-mak-
ing situations. This is in line with Ofelia Garcia and Naomi Kano’s (2014) research about
translanguaging, which shows that emergent bilinguals do not acquire a separate additional
language. Instead, two or more languages merge and are used together in a pragmatic and
functional manner through complex, dynamic multilingual practices.
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The aim of the study

The aim of this study is to explore and clarify how multilingual students use their first and
second languages (Arabic and Swedish) as resources in authentic, meaning-making situa-
tions in a TSC. Furthermore, the study investigates how the students’ usage of these lan-
guages may affect continuity of science learning. More specific questions are:

e How can a translanguaging practice affect the students’ ability to appropriate the ways
of speaking, thinking and acting in a multilingual science classroom, and what possible
obstacles for science learning may arise?

e How can a translanguaging practice affect the continuity of science learning in multilin-
gual classroom activities?

Context, methods and analysis
Setting, context and participants

The study was conducted at a primary school located in a multicultural neighborhood in
southern Sweden under 3 years and followed a class from grades 4 to 6. This class was
special because it had received bilingual education in Swedish and Arabic from grade 1
to 3, which meant that the students used both languages as a resource in all classroom
meaning-making situations. When the class started grade 4, the availability of Arabic was
limited, such that all ordinary instructions were only in Swedish. This means that the class-
room teacher designed and had all the instructions in Swedish, while the mother tongue
teacher was involved by supporting the individual students who needed support in the sec-
ond language in the form of multilingual study guidance. These students received guid-
ance in about half of all of the science lessons. In the project, however, all students were
encouraged to continue using both Arabic and Swedish as a resource in conversations with
their classmates in all classes. In this way, almost all science lessons may be understood as
a translanguaging practice (Garcia et al. 2014). The class was taught by two teachers: Lou-
ise taught social sciences and Swedish, and Lotta taught natural science and mathematics.
The mother tongue teacher, Fatima, who was educated as a language teacher in her native
country, supported in the form of multilingual study guidance. The mother tongue teach-
ers’ education is highly variable; some of the mother tongue teachers are trained teachers,
while others lack teacher training and then work primarily as interpreters/translators. Fur-
thermore, one of the students, who needed special assistance, got help from an assistant,
Maria. The class consisted of approximately the same group of 20 students throughout the
study duration. However, three students, newly arrived in Sweden, started the class during
the data collection. These three students (Montazar, Haydar and Halima) all spoke Arabic
as their mother tongue.

The examples that we use to illustrate how the students’ use their first and second lan-
guages can affect their ability to appropriate the ways of speaking, thinking and acting in
a multilingual science classroom, and the continuity of science learning in multilingual
classroom activities is taken from two science lessons (May 12-13, 2014). These two
lessons were part of a work area aimed at developing knowledge about plant species in
the surrounding environment; the name of some common species; and how these can be
identified, sorted, grouped and determined. Anna (specialization in Natural Science and
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Mathematics) had introduced the subject matter a week before by showing a film describ-
ing the subject area, and during these two lessons, the students were to read a text about
the different types of forests in Sweden (coniferous, deciduous and mixed coniferous) and
their specific species of trees (“Appendix 1”). Since Anna was not in school that week,
the lessons were conducted by Louise (specialization in Social Science and Swedish).
She worked consciously and distinctly with the language in all subjects. For example, she
taught students different reading strategies. In the second lesson (May 13, 2014), the class
also got multilingual study guidance from Fatima.

Methods, considerations and data collection

In this study, we explore how multilingual students’ use of their first and second languages
in authentic oral meaning-making situations may affect their appropriation of the ways of
speaking, thinking and acting, as well as the continuity of science learning. Accordingly,
our focus is foremost on the use of first and second language, although we are aware that
verbal language only constitutes a part of all the languages resources used to create mean-
ing in science classrooms (Jakobson and Axelsson 2017). There is a problem with separat-
ing different modes, as they often interact and are used together. Therefore, the prereq-
uisites for visualizing and understanding the authentic use of first and second languages
and its consequences for continuity in science learning are to clarify how they are used
in parallel, and conjunction, with other language resources, and above all, understand the
situation in which they are used. For this reason, we use an ethnographic data collection
and research design (e.g., Marcus 1995). By using this method, it also becomes possible to
implement nonparticipant observation, which is very important for capturing the authentic
language used in meaning-making situations (Bryman 2015). To support this work, field
notes and different types of texts and other teaching materials were collected. In addition,
four video cameras and four audio recorders were used to record all the lessons. This was
an important tool in data collection to visualize and try to understand how the participants’
authentic language use may affect the continuity of science learning in this TSC.

The students were seated around four tables in the classroom, so the four cameras were
directed toward these four tables to capture the students’ conversations. Unfortunately, it was
sometimes hard to hear what the students were saying in the video recordings, since their voices
overlapped each other. Therefore, the audio recordings constituted a very important comple-
ment. The use of both the audio and video recordings increased the credibility and minimized
possible bias (Mondada 2006). In the beginning of the study, both students and teachers spoke
with the observer in the classroom and turned to the cameras to get in the picture. As the activi-
ties started and the participants became more used to the visits, both teachers and students paid
less attention to the cameras and the observer. This also increased the authenticity.

Furthermore, to deepen our understanding of the students’ language use in this TSC,
we conducted individual structured conversations (each about 20 min) once a year in an
adjoining room with the students who recently had arrived in Sweden: Ali (three times),
Montazar (two times), Haydar (once) and Halima (once). The conversations were about
the students’ prior experience of school science and what they thought about the science
education in Sweden. The mother tongue teacher (Fatima) interpreted and participated in
these conversations. They were audio and video recorded because they were subsequently
translated from Arabic into Swedish and also to increase the credibility.

A total of 117 h of student and teacher interactions in the classroom were recorded (see
Fig. 1) and 2.5 h of conversations with the students who had newly arrived in Sweden.
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Grade Lessons Number of Number | Total
audio of video recorded
players cameras | movies/film
4 11 3 3 3x 11Th=33h
5 11 4 4 4x 11h=44h
6 10 4 4 4 x 10h = 40h
Total = 117h

Fig.1 Video and audio recordings from the science lessons

The data collection addressed the ethical considerations and the permissions required to
film students in a school context. The teacher and the students and their parents/guardians
were all informed about the study, and that participation was voluntary.

The analytic procedure

In this article, we assume that learning takes place through interaction (Jakobsson 2012)
and transaction (Ostman and Wickman 2014) in dialogical processes (Linell 2009). In the
dialogues, voices (Bakhtin 1986) from prior situations “speak”, and in this way, past expe-
riences are linked with current experience, which together with the context constitute the
ongoing flow of experience (Dewey 1938/1997). In these processes, the language is the
most used tool for communication (Dewey 1925/1995): “As to be a tool, or to be used as
means for consequences, is to have and to endow with meaning, language, being the tool of
tools, is the cherishing mother of all significance” (p. 186). The language carries historical
and cultural significance (Silj6 2010). Simultaneously, the meaning of words and concepts
depends on the language game in which they are used (Wittgenstein 1967). In this way, the
language has at least two dimensions—a mediated meaning (the language’s historical and
cultural significance) and a situational language use—which are constantly interacting with
each other. As a result, the language is both a mediating tool for the knowledge/experience
that constitutes the discourse (Séljo 2010) and a pragmatic, functional action for continu-
ity and transformation (Wittgenstein 1967). This means that language is not only verbal
language. It is also included in all actions, images and objects that in some way express
meaning and create significance in situations (S&ljo 2010). Therefore, the participants’
speech acts in a science classroom also include body language and gestures (Unsal, Jakob-
son, Wickman and Molander 2018) and how the participants use different physical artifacts
to express meaning (Lidar, Almqvist and Ostman 2010). Using all these different modes
of language (Danielsson 2016), continuity in science learning in classrooms activities can
be created (Wickman 2013). In this way, all kinds of language become the most important
tool in all meaning-making situations in a science classroom.

We assume that learning takes place through interactions and transactions between
individuals and individuals and their environment (Hamza and Wickman 2009). In these
interactions and transactions, contexts and cognitive, aesthetic and moral learning are
intertwined in each other (Wickman 2013), so learning involves many dimensions of both
situational and continuous aspects (Roth and Jornet 2014). Therefore, to analyze the conse-
quences of using both first and second languages in a TSC for continuity in science learn-
ing, we must take into account both the role of the situation and “the role of experiences
within a sociocultural perspective on learning” (Lidar et al. 2010, p. 690).
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In this work, the practical epistemologies analysis (PEA) (Wickman and Ostman 2002)
analytic model proved to be a useful tool (Kelly, McDonald and Wickman 2012). PEA
is based on a sociocultural epistemology, pragmatism and the later work of Wittgenstein
and is used to study students’ learning in science. PEA’s focus is own students’ actions,
including speech, when participating in different activities in science classrooms. PEA is
grounded in four categories: encounters, stand fast, gaps and relations. Encounters involve
finding other experiences in the situation, in the form of utterances, texts, physical objects
and pictures. Stand fast in an encounter implies that the meaning of a word or an object
is obvious for the participants, with respect to this specific situation, so is not questioned.
When something does not stand fast, there is a gap, so the participants strive to create rela-
tions to what stands fast. If the participants succeed in creating relations, the gap is filled,
and there is continuity between past and present experiences in the conversation/activity. If
not, the gap lingers and the conversation/activity may change direction. In this way, PEA
helps clarify the participants’ use of first and second languages to fill gaps that occurs in
the encounter with the new science discourse and how this affects the continuity of learn-
ing in the multilingual classroom activities.

Moreover, it became possible with PEA to divide the conversations/activities into differ-
ent steps (Piqueras, Hamza and Edvall 2008), in which the gaps identify the shifts between
the steps. Accordingly, linger gaps often defined a change of direction in the conversations/
activities, which was an important tool for visualizing and analyzing the use of first and
second languages in the movements through and between the different steps, as well as the
consequences of this. In turn, this revealed and clarified the change of direction in the con-
versation/activity, or the reasons why filled or linger gaps arose, and the consequences of
these for the continuity of science learning.

In the first phase of the analytic procedure, all the collected data were carefully
reviewed, and the content-related situations, in which the participants used both first and
second languages in interactions, were selected for further analysis (approximately 10 h).
Both conversations between students and conversations between teachers and students
were of interest. In the second phase, the participants’ use of first and second languages
was analyzed, based on results from previous analyses: moving in linguistic loops when
relating the scientific content to prior experience (Karlsson et al. 2016), and realizing
meaning semantically (Karlsson et al. 2018). In the third phase, we used PEA to clarify and
understand how the participants’ use of first and second languages may affect their ability
to appropriate the ways of speaking, thinking and acting in the science classroom and how
this can affect the continuity in the classroom activities. Finally, in the fourth phase, we
started from the gaps that occurred in the conversations/activities and tried to understand
why gaps occurred; how the students created relations with what stood fast to fill the gaps;
reasons for lingering gaps; and how this affected the direction of the conversation/activities
and the continuity of students’ science learning. The three conversation sequences selected
in the result section are typical of the total data material in the sense that conversations like
these occur commonly among all students.

The transcription was performed with an Arabic-speaking translator and reviewed by
one teacher whose mother tongue is Arabic. The recordings were transcribed into Swedish
and Arabic and then translated into English. The speakers’ original statements in Swedish
or Arabic are available in “Appendix 2”. The statements in which both Swedish and Arabic
were used are printed twice (first in Arabic and English, and then in English only). For the
reader, the last column in the excerpts provides a contextual description of the situation.
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Results

In this, we explore and describe how the multilingual students’ use of their first and second
languages may affect their ability to appropriate ways of speaking, thinking and acting in
a multilingual science classroom and how this can affect the continuity of science learning
in classroom activities. To illustrate this, three typical conversation sequences from grade
5 (Excerpts 1-3) and one conversation with Halima from grade 6 (Excerpt 4) are chosen.

Ways of speaking, thinking and acting in a translanguaging science classroom

Louise (the Swedish and social sciences teacher) explains that students will read a text
about three different types of forests in Sweden (coniferous, deciduous, and mixed conifer-
ous) and their specific species of trees. Before they start reading the text, the students are
invited to relate the content of the text to their prior experiences and talk about what they
think the text will be about. Practically, the students individually write down what they
think the text will be about (their prior experience with the subject matter) and then read
aloud in small groups what they have written. Each group discusses what they think the
text can be about and write it down. Finally, they read it aloud to the whole class. Louise
gives the instructions in Swedish, and then, she asks one of the students to also explain
the instructions in Arabic. In Excerpt 1 (Fig. 2), Adnan, Amir, Halima, Roshalat, Furkan,
Rajaa and Maria (the assistant to one of the students) share their thoughts. Adnan is the
group leader and manages the conversation. After Amir, it is Halima’s turn (at this time,
Halima has been in Sweden for about four months).

Louise explains to the students that they should write down their prior experience with
the subject matter and then read and discuss this in small groups. Halima does not write
anything down, either in Swedish or Arabic. This is probably why Adnan invites Halima
to express her thoughts in Arabic (1). By doing this, Adnan introduces the possibility of
using Arabic in this science classroom. He expresses this by doing it himself and explain-
ing to Halima in Arabic: if you have it in Arabic/say it (1). This is an example of Adnan’s
repeated attempts during the conversation to get Halima to share her thoughts and prior
experiences with the group (10, 12, 13, 14). Adnan’s attempts to encourage Halima to
express her thoughts can be interpreted as an implicit explanation of what is expected of
her in this context and the importance of all students sharing their prior experiences on the
subject matter. Another example of this is when Adnan does not force or stress Halima to
answer, but instead gives her time to think (4). By doing this, Adnan indirectly states that
there will be other opportunities for her to speak. Adnan is the group leader and, through
his actions, he clarifies some important rules in the language game that they play in this
science classroom. The students are encouraged to express themselves in Arabic and cre-
ate relationships between the two languages, and its specific contexts, which creates con-
tinuity in learning. In addition, all students are expected to share their thoughts and prior
experiences with the class. We interpret this as an example of a translanguaging practice
that evolved due the use of several language resources and the socialization of students
who have been in the class for a certain length of time. This practice makes it possible
for Halima to ask Furkan in Arabic what is expected of her (6) and for Furkan to explain
the prerequisites for the task in Arabic (7, 8). Furthermore, this practice creates conditions
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Turn Person Transcription Arabic Contextual description
1. Adnan: | low andek bl arabi/betroji elaie 1) Adnan explains to Halima.
(if you have it in Arabic/say it) A el
2. Halima: Halima nods.
3. Furkan: | oli shi/lazem etoli shi ala al shajara h ‘Aﬁ/ Furkan also turns to
(say something/you have to say something about “A’M ul = Hal{ma anq explains for
the tree) ,\r— st her in Arabic.
B il
4. Adnan: | bedek takhde waket o tfakre shwai <dy 33 @liSey | Adnan makes a circular
N - . s
(you can take your time and think a little [about B S5 motion with his hand Fhat
it]) shows that the others in
the group can answer first.
5. Halima: Halima nods.
[30:46- () Adnan gives the word to
33:09] the others, one by one.
6. Halima: | Furkan kef yaani s 8 4 After a while, Halima
= leans forward to Furkan
(Furkan how do you mean) and ask her in Arabic what
the task is about.
7. Furkan: | rah naqraa waraqa an al alshagara [BEpym Furkan explains in Arabic
(we will read a paper about the tree) ;‘;:f’ ;}:f:)t:thfr};&:-l“ read a text
8. Furkan: | yaani lazem enti etfakri kel shi eli fiha al Sl S She then explains to
shagara o wen betkon @86 ¢l | Halima in Arabic what she
(that means that you have to think about :j;j‘s o is expected to do.
everything about tree and where is the tree) o ; 5 2l
0

9. Halima: Halima nods.

[33:25- (...) All the other students
34:01] share their thoughts with
the group.

10. Adnan: | bedek etgoli she ofg2side | Adnan asks Halima once

. b (58 again, if she wants to say
(do you want to say something) something.
11. Halima: | la khalas laa SR Halima looks shy and
(no it is enough) lians over the table, when
she answers.
12. Adnan: | lazem yani ahsan taaraf al moalema men ali O gm Adnan explains to Halima
haka w men eli ma haka Aaleall Cay23 | that she had to say
(you have to [I] mean that you have to make :ﬁ;‘jﬂ ::); :;T;?zg;%’t;:ttgzltfgzhg d
sure that the teachers know who has talked and z . .
who has not talked) 5 sal@ something about the
subject matter.
[34:13- (...) Halima does not answer
34:25] and leans forward again.
13. Adnan: | goli mathHanan gadesh al shagra omrha golibs | Ju e J& | Adnan urges Halima to
haik 5 oS Jadl say something about the
(for example you can say how old the tree is say S{i&m > subject matter. Halima
only that) L I8 1 | does not answer.
[34:29- () The group writes a
38:36] summary.

14. Adnan: | Halima do you have anything more Adnan once again asks
Halima if she wants to add
something, this time in
Swedish.

15. Halima: | wen tenmo al shagara 343 O Halima nods and answers

(where does the tree grow) sl in Arabic.

Fig.2 Excerpt 1: 140512D1 [30:22-38:43]; Adnan, Amir, Halima, Roshalat, Furkan, Rajaa and Maria (the
assistant for one of the students)
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that make it possible for Adnan to explain to Halima the importance of sharing her prior
experience with her classmates and the teachers (12, 13). This finally leads Halima to take
the opportunity to express that she thinks that the text may be about where trees grow (15).
The peer support in Arabic helps Halima to appropriate how to behave, act and express
herself in this specific practice. In the analysis, we can see that Halima gradually under-
stands this part of the language game, namely the importance of expressing and sharing
her prior experience, and that all students are encouraged to use all language resources that
makes this possible.

We define this as an example of a TSC, a practice in which students can relate and inte-
grate discourses and experiences from their everyday life with the new, unfamiliar science
discourse, in a language that make this possible. In this way, TSC can be compared with
third space, which is interpreted as a negotiation space in which students can relate every-
day experiences and expressions with the new experiences and expressions they encounter
in school contexts. Consequently, students in multilingual classrooms, whose everyday lan-
guage is other than that used for instruction, also must use their everyday language when
negotiating the subject matter in third space. Accordingly, we also find that the third space
constitutes a meeting place between students’ different language resources and national
languages. By using a language that Halima understands (Arabic), it becomes possible for
Adnan, Furkan and Halima to create relations when gaps occur in Halima’s encounter with
this new practice. In turn, the filled gaps may contribute to continuity in the multilingual
classroom activities, which increases Halima’s ability to appropriate ways of speaking,
thinking and acting in this practice, even though she at this time still has limited access to
the language of instruction (Swedish). The teacher’s organization of the lesson is another
important factor that contributes to shaping this practice/space. Through small group activ-
ities, in which all students are expected to share their prior experiences, students such as
Halima get the opportunity to express and relate the subject matter to their prior experi-
ences, such as prior schooling in other countries. In this way, we see increased opportuni-
ties for students to use their prior experience, even for those who do not have full access to
the language of instruction. This increases the likelihood of continuity in science learning,
based on students’ prior experiences, and students being empowered in science education.

What is barrskog (coniferous forest)?

In the next excerpt (Fig. 3), we follow the same group of students when they read together
and discuss the text about three different types of forests in Sweden (coniferous forest,
deciduous forest and mixed coniferous forests). Before the students read the text, Louise
explains some reading strategies that they can use. One strategy is to divide compound
words and find out which each part of the word means. This can be a useful strategy, since
it is common to put individual words together to make them compound. For example, barr-
skog is the word for a coniferous forest, which is literally translated as needles-forest. The
Swedish word for a deciduous forest, on the other hand, is lovskog, literally translated as
leaves-forest. In this example, it is easy to deduce that the word skog would likely mean
forest in Swedish. In the first paragraph of the excerpt below, the students encounter the
word “barrskog” (coniferous forest), and Furkan explains to Halima that this is a kind of
name for a type of forest and states that it is hard to explain.
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Turn | Person Transcription Arabic Contextual description
16. | Furkan: | fi shagara/yanni endaha hai al leaves/bs B A Furkan explains that some
(there is tree/that means that they have leaves/but) gljjﬁ(ﬁlm glze;\};ae\é?sl}fzgrsa ?:re uses
leaves.
17. | Adnan: al warak EBBY Adnan adds the Arabic
(leaves) word for lea\{es, in
Palestinian dialect.
18. | Furkan: | bs al warak bs bl al needles/fi menon andon hard 3191 LE | Furkan explains that some
sticks haiek hard sticks/fahmti... o] trees have needles. While

EPRaY she explains, she grabs
<llici aguxs | one of the leaves on the
Aladisll | plastic potted plant

(only leaves only with needles/some of them have
hard sticks hard sticks like this hard sticks/have you
understood...)

158 Jixy standing at the table in
aladssl | front of them.
Siagd o
19. | Halima: Halima gives no response.
20. | Adnan: ...al assyat al qauia... Slaall Adnan tries to explain by
. Al using a word “small hard”
(... small hard sticks...) in standard Arabic.
21. | Maria: ...does she know what a Christmas tree is The assistant Maria asks

Furkan if Halima knows
what a Christmas tree is.

Fig.3 Excerpt 2: 140512D1 [1:01:34-1:01:54]; Adnan, Amir, Halima, Roshalat, Furkan, Rajaa and Maria

In this excerpt, Furkan uses Swedish to express the subject-related words: leaves (16)
and: needles (18), while describing and explaining these words in Arabic. Adnan adds the
Arabic word, al warak (leaves) (17), but they do not translate the Swedish word barr (nee-
dles) into Arabic. Instead, Furkan tries to explain what needles are by using the phrase
hard sticks in both Swedish: hard sticks (18) and Arabic: fi menon andon (some of them
have hard sticks) (18). Adnan uses the Arabic phrase: al assyat al qauia (small hard sticks)
(20). Furkan also grabs some of the leaves on the plastic potted plant on the table to con-
cretize what she means (18). Despite this use of different available languages resources,
Furkan expresses that it is hard to explain the meaning of the word. One possible explana-
tion is that Furkan and Adnan do not know a corresponding word for needles in Arabic.
Another explanation may be that the Swedish word barr (needles) is expressed in Arabic
with both the word needles and the word coniferous. Therefore, the strategy of dividing
compound words becomes problematic in this situation. The word needles is removed from
its semantic relationship with the forest. However, without the word forest, there is a risk
that the language game about different types of forests will take another direction. This
happens when Halima does not seem to understand what they mean (19). So Maria tries
to explain what needles are by relating them to a completely different context of Christmas
tree (21). However, Halima has probably never seen a Christmas tree because at this time
she has been in Sweden for only four months. Accordingly, to continue the language game
about different types of forests, and explain and understand what a coniferous forest is,
would have been more beneficial if the compound word barrskog (coniferous forest) had
not been divided, so had not omitted the significant word forest and its semantic relation to
the word tree and different types of forests.

In this translanguaging practice, the students use different resources, including both
Swedish and Arabic languages, and a plastic potted plant to explain and contextualize the
word needles. However, the question remains as to whether or not it is possible for Halima
and the other students to develop any deeper knowledge about the words in this situation.
Furthermore, it is still unclear if Halima understands all the meaning of the concept conif-
erous forest, what needles are in this context, or how this is related to Christmas trees. In
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other words, an obvious gap occurs when the students encounter the Swedish word for
coniferous forest in the text. The students try to fill the gap by relating needles to leaves
(16, 18), but the gap lingers. The consequence is that the conversation moves from the
language games of science (Wickman 2013) to a completely different language game, in
which Maria tries to explain what needles are by referring to Christmas trees (21). Maria’s
and Halima’s everyday experiences probably differ, so it is difficult to explain what a conif-
erous forest is by relating to an everyday experience that they may not share. Instead, it
might have been easier to explain and understand what a coniferous forest is, if there had
been multimodal resources such as a figure in the text that showed the semantic relation
between the different types of forests and illustrated some of the species of trees that grow
in these forests. This multimodal resource might have filled the gap and helped the students
facilitating continuity in the language games of science. For example, this could have led to
a question of why different species of trees grow in different environments. Even a close-up
photograph of a leaf and a needle could probably be a multimodal support for the students
and might have raised questions from the students as to why needles and leaves look differ-
ent and why much of Sweden has coniferous forests. However, the gap is not filled, which
causes the language game to turn away from science, and instead a Swedish cultural tradi-
tion is involved.

The translation of a written text in Swedish into an oral text in Arabic

Excerpt 3 (Fig. 4), from the following lesson (May 13, 2014), shows how the mother
tongue teacher (Fatima), together with Zein, Nour, Haydar, Hanan and Halima, reads and
interprets the text about different types of forests in Sweden. They sit in a small room adja-
cent to the classroom. Haydar (a newly arrived student) reads the first paragraph in Swed-
ish, while Fatima explains some of the words from the text (such as half of and consist of)
in Arabic. Hanan wonders if Halima understands, but Halima does not answer. Fatima then
starts to explain the text in Arabic.

Both Haydar and Halima have recently arrived in Sweden, and Fatima supports them
by translating the text. First, she reads a sentence, and then, she translates and formulates
the content of the sentence using her own words. In doing this, she transforms the written,
academic discourse in the text into an everyday discourse in Arabic. For example, consists
of lots of forest (23) in Swedish is transformed to has lots of trees (23) in Arabic. Another
example is when Fatima translates a little more than half of the Swedish land area consist
of forest (24) in Swedish to about half of Sweden is full of trees (24) in Arabic. This
also transforms the meaning of the subject content (forests is transformed to full of trees).
Accordingly, the movement between different national and discursive languages [the move-
ment in linguistic loops (Karlsson et al. 2016)] contributes to a gap, which Zein’s response
suggests: bl ashgar (of trees) (25). The Arabic word ghabe (forest), which probably could
have been a useful linguistic tool in this language game, is never used. Fatima repeats the
word forest several times in Swedish (23, 24, 26, 28), but never uses ghabe. Why this word
is not used is uncertain. Fatima may assume that not every student knows what a forest is
and explains this at the same time as she translates the word into Arabic. However, this
simplification creates a linger gap, as seen by Hanan’s statement in Arabic: we have three
different kinds of trees in [Sweden] (29). In this way, the linger gap interferes with the
multilingual classroom activity, which probably has consequences for students’ learning
and language use in this situation.
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Turn | Person Transcription
22. Fatima: | okej bshrahlekom jaha bl arabi w baaden
btshofonha kef tehkonha bl swedi

Contextual description
Fatima explains for the
students.

(okej T will explain it to you in Arabic then you
will see how to say it in Swedish)

First Fatima reads the text,
then she translates what she
has read into Arabic with her
own words.

23. Fatima: | consists of lots of forest yaani beniesh fi balad
mantaqa fiha shagar keter

(consists of lots of forest we live in a country
landscape which has lots of trees)

24. Fatima: | a little more than half of the Swedish land area
consist of forest yaani taqriban noss al swed
malian bl ashgar

Fatima reads, and explains the
content of the text.

(a little more than half of the Swedish land area
consist of forest that means that about half of
Sweden is full of trees)

25. Zein: bl ashgar... Zein is repeats.

(of trees...)
26. Fatima: | ...yes/we have three different types of forests in llies g pas | Fatima answers quickly, and
Sweden thalath anwaa ARk then she continues to read and
(e Adlide explain.
(...yes/we have three different types of forests in Y EE]
Sweden three types) s
&) 5l 2/
[45:34- (...) Fatima asks Hanan to
45:44] continue with the translation
of the text into Arabic.
27. Hanan: shall I say those three Hanan asks what she is going
to translate.
28. Fatima: | no hai el kilma eli ultah we have three different 4alsllon S| Fatima explains to Hanan that
forests in Sweden Lol ) she will only translate the text
A il a3 | literally, not name the three
(no this word that you have said we have three Sable glgl | different types of forests.
different forests in Sweden) 2l
29. Hanan: | andana thalathat anwaa men alshagar fi a4 \-mc Hanan translates into Arabic.
. . Sa gl s In the translation, she
(we have three different types of trees in Y] exchanges the word ‘forests’
[Sweden]) to ‘trees’.

Fig.4 Excerpt 3: 140513D2 [45:05-45:51]; Zein, Nour, Haydar, Hanan and Halima and the mother tongue
teacher (Fatima)

Through the multilingual study guidance, the students are given support in understand-
ing the text. As in excerpt 2 (Fig. 3), there is a tendency to simplify the content and lan-
guage. Instead of giving the students the Arabic word ghabe (forest) as a linguistic tool to
understand the difference between forests and trees, the word forest is explained with the
phrases: lots of trees (23), and full of trees (24). This means that the students who are not
yet able to independently read the text in Swedish risk being limited to using everyday
language in this learning situation, so they miss the linguistic tools that a subject-specific
language usage constitutes in this language game. Providing students such as Halima and
Haydar access to this could be achieved if, for example, they had received the written text
in both Arabic and Swedish.

A conversation with Halima
Excerpt 4 (Fig. 5) shows parts of a conversation between Halima, the mother tongue

teacher (Fatima), and the first author of this article (Annika) (May 28, 2015), 1 year after
the situations in Excerpts 1-3. In the conversation, Halima describes how she experiences
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Turn Person Transcription Arabic Contextual description

30. Halima: I think that in [Halima’s native country] there is Halima starts to answer but is
good biology/here. .. interrupted by Annika.

31. Annika: ...biology Annika asks if Halima means

biology.

32. Halima: yes here it is easy Halima confirms that she
means biology and that it is
easy here in Sweden.

[15:29- (...) The mother-tongue teacher

15:53] asks Halima in Arabic why
she thinks it is easier in
Sweden.

33. Halima: | honak kol shi el bealmoh ahyaa jeded/hna kol sl dSeia | Halima answers.
shi bealmoh baarfah osale g3

uaa/ JSUa
(everything they teach us there are new Ul o galay ¢
things/everything they teach us here I already ael
know)

34, Fatima: oh well hek asdek okey hm okey &aad a1 | Fatima sounds surprised.
(oh well is that what you mean okay hm okay) :

35. Annika: what Annika is wondering about

what Halima said in Arabic.

36. Fatima: honak kol eshi betaarfih so there it was something | s dS<ia | The mother-tongue teacher
new to her but here it is some kind of repetition Rl completes her response to
from my point of view [she says] Halima aqd then transl.ates

and explains what Halima had
(there you know everything so there it was said to Annika.
something new for her but here it is some kind of
repetition from my point of view [she says])
[16:10- (...) Halima is asked how she
19:07] knows the aim of the lesson
and how to achieve this.
Halima answers that she
thinks she learns by listening
to her classmates. She also
expresses that the teachers’
focus on those students with
limited possibility to express
themselves in Swedish is
important.

37. Halima: | ja bejiboli walad o bent bearfo arabi kano Al oslae et | Halima explains that her
besaadoni Iman bl dares al swedi yaani Gyl Arabic-speaking classmates
besaadoni ana bahkilhom bl arabi o homa :jj L:’.’;E r:slfo::rt'}‘:aih:hz‘:'::;:
beyahko bl swedi Gl b Arabic and they speak
(yes they bring me a boy and a girl who know Ggusd | Swedish.

Arabic they used to help me in the Swedish ‘e""“:‘L“”

lesson they help me I speak Arabic with them Aj)dl.. e

and they speak Swedish) oS
Sl

Fig.5 Excerpt 4: 150528D [15:21-19:19]; A conversation with Halima

the school and education in Sweden and the support she receives from her teachers and
classmates. She explains that she has been taught science in her native country and gives
some examples: blood circulation; fungi and toadstools; the water cycle; and photosynthe-
sis. Halima is also asked about the difference between the science teaching in Sweden and
in her native country.

Considering Halima’s prior learning about photosynthesis, Furkan and Adnan could
have related to the photosynthesis when explaining to Halima what needles are in Excerpt
2 (Fig. 3); and that needles and leaves have the same function in photosynthesis; and that
both needles and leaves contain chlorophyll but look different, depending on adaptation
to the environment in which they grow. However, concepts such as photosynthesis and
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chlorophyll are neither included in the written nor in the oral text in the lesson. Halima and
the other students have no access to these concepts that could have been important tools
to fill the gaps that the students encounter when reading the text. It is uncertain why these
concepts are not addressed. It may be related to the general low expectations of students
who do not yet have sufficient access to the language of instruction (Van Laere et al. 2014).
As a consequence, subject-specific concepts and words are unconsciously or consciously
ignored, rather than used to better understand the subject matter. If so, the subject con-
tent risks being simplified and adapted to the students’ linguistic ability in the language
of instruction and their ability to use all language resources to create continuity in science
learning and develop a deeper understanding of the subject matter is not utilized.

Halima describes that she learns through listening to her classmates and that they serve
as interpreters for her in learning situations (37). Furthermore, she emphasizes the teach-
ers’ support as important. However, in this situation, this seems insufficient to fill the gap
that occurs when she and the other students encounter the Swedish word barrskog (conifer-
ous forest). The students probably do not know corresponding words for coniferous forest
or needles in Arabic and also fail to explain this to Halima in another way, resulting in a
linger gap. However, if the students had knowledge about and access to concepts such as
photosynthesis and chlorophyll, it might have helped them explain the relationship between
needles and leaves for Halima in a language game with which she has prior experience,
and the language games of science could have continued. In such a language game, the
subject-specific words and concepts used in Swedish can be translated into Arabic using
a Swedish-Arabic dictionary. Halima perceives the science education in Sweden to be not
as advanced as the scientific education she received in her native country (33). This indi-
cates that Halima probably has prior experience of many subject-specific words and con-
cepts, such as photosynthesis, needle and coniferous forest. Therefore, a translation of these
words from Swedish into Arabic probably would have been beneficial in this situation. Fur-
thermore, multimodal resources that visualize the science content, such as the taxonomy of
some tree species in different types of forests or close-up pictures of a leaf and a needle,
would probably provide support for the students in this learning situation.

Possible implications for science learning in multilingual science
classrooms

In this article, we argue that a translanguaging science classroom (TSC) generally offers
multilingual students increased opportunity to relate the subject matter to their first lan-
guage and prior experience. These results are also partly confirmed in our previous stud-
ies (Karlsson et al. 2018) and in some other studies in the field (e.g., Stevenson 2013).
Our results also imply that a TSC improves the probability that students’ understanding
of the subject will increase and seems to create a space in the multilingual classroom in
which the students are able to relate their everyday experiences to the science subject mat-
ter. This also seems to create a desire to continue learning, which contributes to continuity
and empowers science learning. For example, several of our chosen excerpts indicate that
encouraging students to use all their linguistic resources in learning processes facilitates
building links and relationships between their different languages and the science subject
matter.

However, we can also detect that problems may occur if the instruction only encour-
aging multilingual students to use all their linguistic resources without focusing on the
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differences between discursive and national languages that can emerge in such a situation.
To create the best possible conditions for multilingual students, other learning conditions
must be met to fully utilize the opportunities from a TSC and our analyses indicate several
areas of development in this classroom. These may defined by the fact that the continuity
of the students’ learning is occasionally disturbed. One obvious area for this, throughout
the material, is that concepts and words in both languages often tends to be simplified, both
in written and oral texts. An example is the lack of focus on the subject-specific concepts
photosynthesis and chlorophyll, both in Swedish and Arabic (Excerpt 2, Fig. 3). These con-
cepts could have been useful conceptual and linguistic tools to explain what needles are,
especially considering Halima’s prior experience with learning about photosynthesis. This
absence of useful conceptual tools that describe the science content in a functional man-
ner (Halliday 1998) is unfortunately common throughout the material. We argue that the
tendency of simplification has important and severe consequences for the continuity of sci-
ence learning in classroom activities.

Simplifying the languages also occurs in multilingual study guidance. An example of
this is discovered when the mother tongue teacher translates the written text from Swed-
ish into oral Arabic in Excerpt 3 (Fig. 4). In this translation and transformation of the text
from an academic discourse in Swedish to an everyday discourse in Arabic, the word forest
becomes transformed to full of trees, which seems to create a linger gap that disturbs the
activity. These results indicate that students such as Halima and Haydar have limited access
to subject-specific words and concepts that constitute the science subject matter—tools that
are useful in the language games (Wittgenstein 1967) used in the language games of sci-
ence (Wickman 2013). In this way, Halima and Haydar are referred to only learn through
an everyday discourse, which provide them limited possibilities to express and convey “the
specialized knowledge of science” (Fang 2006, p. 494).

Another reason for gaps and lack of continuity in science learning may be if the science
content is only related to an everyday experience or cultural tradition that the teachers and
students do not share. An example of this is when the concept coniferous forest is related
to Christmas tree in Excerpt 2 (Fig. 3). In addition, the students may mainly use their first
language in everyday contexts. Therefore, they may have difficulty understanding the lan-
guage of instruction when it relates to an everyday use. This means that contextualizing
the science subject to everyday and practical experiences may not always provide support
for multilingual students, but instead rather complicate their understanding of the subject
matter.

However, the results from our analyses clearly display that the students’ ability to use
both first and second languages in multilingual science classroom activities becomes an
important resource in their appropriation of a new social practice. The gaps, which the
students encounter, for example in Halima’s appropriation (Fig. 2), are filled by creating
relationships between words and expressions in both Arabic and Swedish. In this way,
the possibility to create and tie relations between the languages seems crucial for creating
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continuity of the activity, creating links between concepts and making it possible for the
students to explain and understand how to speak, think and act in this TSC. In this way, a
TSC facilitates multilingual students’ empowerment in science education. Additionally, the
results indicate that the continuity of science learning also creates continuity in the appro-
priation of the language of instruction. Therefore, the scientific subject matter becomes
a tool for appropriating both the subject-specific language and the national language of
instruction. This can be related to Jenny Nilsson Folke’s (2017) research about learning
and inclusion among newly arrived students, which shows that inclusion in a social context
promotes language learning and creates better conditions for inclusion.

Finally, we argue that a translanguaging science classroom gives multilingual students
greater opportunities to express themselves and participate in science classroom activities.
However, there are areas in this practice that need development to create greater oppor-
tunities for continuity in science learning for students like Halima and Haydar. All stu-
dents need access to conceptual and linguistic tools, in everyday and academic discourses,
to relate the science subject matter to prior experience in negotiations about the scientific
content and its relating language usage, and to participate in arguments and discussions
about scientific issues. If concepts and words are missing for expressions in these situ-
ations, multimodal resources that illustrate and clarify the subject matter are required to
maximize all students’ learning.
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Appendix 1

Trad

Vi bor i ett land som bestar av mycket skog. Lite mer &n halften av Sveriges yta &r
tackt av skog. Vi har tre olika sorters skogar i Sverige, vi har barrskog, 16vskog och
blandskog. | en barrskog vaxer det granar och tallar, i en I6vskog véxer det trad som
har blad och i en blandskog 4r det precis som det later blandade barr- och 16vtrad.

Ett trad &r som vilken vaxt som helst och har méanga likheter med tex en blomma.
Bade trad och blomman har rétter, stam (hos blommor séger vi stjélk), blad och
blommor. Den stérsta skillnaden pa ett trdd och en blomma ar tradets storlek. Traden
kan bli mycket héga. | Sverige &r skogarna ca 25-30 meter héga. Vérldens hégsta
trad &r 112 meter hégt och finns i USA.
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Appendix 2: The speakers’ origin utterances in Swedish or Arabic

M

@

3)

“)

®)

(6)

(M

®)

©)
(10)
(11)
(12)
(13)
(14
(15)
(16)
amn
(18)
(19)
(20)
@1
(22)
(23)
@4
(25
(26
@n
(28
29
(30)
(€)))
(32)
(33)
(34)
(35)
(36)

(37

low andek bl arabi betroji

oli shi / lazem etoli shi ala al shajara
bedek takhehe waket o tfakre shwai

Furkan kef yaani
rah naqraa waraqa an al alshagrara
yaani lazem enti etfakri kel shi eli fiha al shagara o when betkon

bedek etgoli she

la khalas laa

lazem yani ashan taaraf al moalema men ali haka w men eli ma haka

goli mathHanan gadesh al shagra omrha goli bs haik

Halima har du nagot mer

when tenmo al shagara

fi shagara/ yanni endaha hai al 16v / bs

al warak

bs al warak bs bl al barr / fi menon andon harda pinnar haiek harda pinnar / fahmti

...al assyat al qauia...
...vet hon vad en julgran &r
okej bshrahlekom jaha bl arabi w baaden btshofonha kef tehkonha bl swedi
bestar av mycket skog yaani beniesh fi balad mantaqa fiha shagar keter
lite mer 4n halften av Sveriges yta bestar av skog yaani taqriban noss al swed malian bl alshgar
bl alashgar-...
...ja vi har tre olika sorters skogar i Sverige thalath anwaa
ska jag siga dom tre
nej hai el kilma eli ultah vi har tre olika skogar i Sverige
andana thalathat anwaa men alshagar fi
jag tror det i [det land som Halima tidigare gatt i skola i] det 4r bra biologi har...
...biologi
ja hér det ar latt
honak kol shi el bealmoh ahyaa jeded / hna kol shi bealmoh baarfah
jaha hek asdek okej hm okej
vad da
honak kol eshi betaarfih alltsa dir det var nagot nytt for henne men hér det blir nagon slags repetition
for min del
ja bejiboli walad o bent bearfo arabi kano besaadoni Iman bl dares al swedi yaani besaadoni ana
bahkilhom bl arabi o homa beyahko bl swedi
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