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Abstract   
Recently arrived pupils are part of the school population at schools in 
Sweden as well as in other European countries. In Sweden these pupils 
might receive study guidance support in their first language in various 
school subjects including science. My dissertation aims to provide 
insights into Swedish study guidance practices for recently arrived pupils, 
with a focus on science study guidance, by investigating interactions 
between recently arrived Turkish-speaking pupils (grades 3–9) and their 
tutors. My theoretical framework draws on an approach to interactions 
from sociocultural theory: in particular, the theoretical concepts of 
meaning-making and scaffolding. The data are based on observations of 
interactions between the pupils and their tutor from 14 study guidance 
sessions in seven Swedish cities. The multimodal analysis method is used 
to analyze video recordings of interactions. I found three different ways 
that tutors used scaffolding to assist their pupils’ meaning-making of 
science content: translations, reformulations, and questions and answers. 
Science content was translated, reformulated, and investigated through 
questions and answers through interactions in Turkish and Swedish. The 
tutors used Turkish and Swedish as well as other multimodal resources in 
study guidance interactions as a way to increase the opportunities for 
pupils to make meaning around various phenomena and concepts in 
science. The pupils showed evidence of their meaning-making by, for 
example, associating the science content with their personal experiences 
in their homeland, by recalling previous knowledge, or by joining in 
scientific discussions using their first language. However, not every 
attempt at scaffolding using translations, reformulations, and questions 
and answers led to successful acquisition of the desired science content. 
In some cases, the pupils’ opportunities to gain access to more advanced 
scientific discussions about scientific texts in Swedish were limited, 
because the discussion between pupil and tutor addressed a simplified 
scientific content. In some other cases, tutors made incorrect translations, 
reformulations and questions and answers in respect of the scientific 
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content, something that could make the pupil’s meaning-making about 
science challenging.   
  
Keywords: Science education, immigrant pupils, newly arrived pupils, 
recently arrived pupils, tutoring, study guidance, scaffolding, meaning-
making, first language, second language, multimodal interaction, 
multilingual interactions   
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Abstract  
Nyanlända elever är en del av elevunderlaget på skolor i såväl Sverige 
som i andra europeiska länder. I Sverige kan dessa elever få 
studiehandledning med sina studiehandledare i olika skolämnen, 
inklusive naturvetenskap på sitt första språk. Avhandlingens syfte är att 
öka kunskapen om svensk studiehandledningspraktik för nyanlända 
elever, med fokus på naturvetenskaplig studiehandledning, genom att 
undersöka interaktioner mellan nyanlända turkisktalande elever (åk 3–9) 
och deras studiehandledare. Det teoretiska ramverket bygger på ett 
förhållningssätt till interaktioner hämtat från sociokulturell teori, med 
särskilt fokus på de teoretiska begreppen meningsskapande och stöttning. 
Empirin består av observationer av interaktioner mellan studiehandledare 
och elever från 14 studiehandledningstillfällen i sju svenska städer. 
Multimodal analys används för att analysera videoinspelningar av 
interaktioner. Resultaten visar tre olika sätt studiehandledare använde 
som stöttningsprocesser för att främja elevers meningsskapande när det 
gäller naturvetenskapligt innehåll: översättningar, omformuleringar samt 
frågor och svar. Naturvetenskapligt innehåll översattes, omformulerades 
och behandlades genom frågor och svar, vilket skedde med hjälp av att 
interaktionerna på såväl turkiska som på svenska. Studiehandledarna 
använde turkiska och svenska tillsammans med andra resurser som ett 
sätt att öka elevernas möjligheter att skapa mening kring olika fenomen 
och begrepp i naturvetenskap. Eleverna visade bevis på sitt 
meningsskapande genom att till exempel associera det 
naturvetenskapliga innehållet med sina personliga erfarenheter i 
hemlandet, genom att återkalla tidigare kunskaper eller genom att delta i 
naturvetenskapliga diskussioner på sitt modersmål. Stöttning med hjälp 
av översättningar, omformuleringar och frågor och svar ledde dock inte 
alltid eleverna på rätt väg i deras meningsskapande. I vissa fall 
begränsades elevernas möjligheter att få tillgång till mer avancerade 
diskussioner om naturvetenskapliga texter, genom att diskussionen 
mellan elev och studiehandledare fördes på ett förenklat ämnesinnehåll. I 
vissa andra fall gjorde studiehandledaren en felaktig översättning, 
omformulering, samt felaktiga frågor och svar om det naturvetenskapliga 
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innehållet, något som kan leda till att elevens meningsskapande om 
naturvetenskap försvåras.    
 
Nyckelord: naturvetenskapernas didaktik, nyanlända elever, 
studiehandledning, stöttning, meningsskapande, förstaspråk, andraspråk, 
multimodal interaktion flerspråkig interaktion  
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Chapter 1: Introduction 
This research project concerns study guidance practice in the subjects of 
science offered to recently arrived pupils. Recently arrived pupils1 are 
those who have arrived from abroad and recently started their education 
in a new country (European Commission, 2019). The recently arrived 
pupils I observed in this research project had been in Sweden for less than 
four years. Study guidance is support for recently arrived pupils in 
various school subjects including science (The Swedish National Agency 
for Education, 2022). In this chapter, I discuss why I decided to 
investigate study guidance tutoring and elaborate on my choice of 
research aim.   

1.1 Study guidance and recently arrived pupils                
Recently arrived pupils are a part of the rapidly changing diversity in this 
current world (OECD, 2020). The dramatic changes in the number of 
recently arrived pupils at schools in Sweden as well as in other European 
countries has aroused an interest in the education of these pupils. In 
science subjects, recently arrived pupils are expected to achieve learning 
goals such as understanding and evaluating science concepts that explain 
the world around them. Achieving these goals can be difficult for them, 
since these pupils arrive in their new countries with different educational 
histories and language proficiencies (Cummins, 2017; Ojala, 2016). In 
Sweden, pupils who are unable to follow instruction in Swedish and 
therefore risk not achieving subject knowledge in one or more school 
subjects, have the right to receive study guidance in their first language 
(The Swedish National Agency for Education, 2022). Study guidance is 
a way to assist recently arrived pupils’ meaning making processes in 
science content besides science teaching in regular classes. In this 
context, meaning making refers to a process, where pupils socially 
construct the meanings.                           
   Recently arrived pupils often find it challenging to develop science 
content knowledge while they have limited proficiency in the language 

 
1 More information about “recently arrived pupils” will be giving in the next chapter. 
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of instruction (Miller, 2009; Ryoo et al., 2018). For example, they 
struggle with scientific terms and experience difficulties participating in 
scientific discussions since they are not familiar with the scientific 
meaning of terms in their second language. Science teaching using 
different linguistic practices, such as the use of everyday words to explain 
abstract scientific terms, assists these pupils (e.g., Axelsson & Jakobson, 
2020). Science teachers can even allow pupils to use their first language 
to, for example, discuss or find the meaning of scientific terms (Karlsson 
et al., 2020). However, in the early stage of a pupil’s education in a new 
country, they even might not be familiar with everyday terms, in this case, 
they struggle with both everyday and scientific language and thus 
experience challenges with making meaning of the science content and 
also expressing their meaning (Ünsal et al., 2018a).                                 
   To address these challenges, recently arrived pupils can be provided 
with opportunities to use their first language to make meaning of 
scientific content (Msimanga & Lelliott, 2014). Accordingly, schools in 
countries such as Sweden2, Norway3, and Finland4 may provide study 
guidance support. In these sessions, recently arrived pupils work with 
tutors who often speak the same first language and have opportunities to 
use their first language as a primary resource as well as other resources 
to make meaning of the content of different school subjects, including 
science.     
   Study guidance is a unique practice, where different disciplines and 
different languages meet such as science and languages. Each study 
guidance session provides opportunities for recently arrived pupils to use 
their available linguistic resources as well as other resources to make 
meaning of science in interactions with their tutors while giving space for 
mutual understanding of experiences, for example, from their homeland. 
However, there has only been a few studies on study guidance practice to 
date (Avery, 2016; Norén & Svensson Källberg, 2018; Reath Warren, 

 
2 See School Ordinance (2011:185)   
3 See School Ordinance (1998:61)  
4 Ministry of Education and Culture (2020) 
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2016), and to my knowledge, there is no other study that has focused on 
science study guidance sessions in particular.                    
   I position my research in the field of science education research and my 
research specifically engages with the body of literature related to 
multilingualism in science teaching and meaning making. I found it 
crucial to investigate tutor-pupil interactions during study guidance 
practices focused on science because study guidance practices allow me 
to contribute to the science education research field by shedding light on 
how science knowledge, different languages, and other resources come 
together in practice and support pupils’ meaning making with respect to 
science content.  

1.2 Research aim and questions   
My research project aims to provide insight into study guidance practices 
for recently arrived pupils, with a focus on science study guidance, by 
investigating interactions between 13 recently arrived Turkish-speaking 
pupils (grades 3–9) and 8 tutors in a Swedish context. My research focus 
was guided by the following four research questions:    

• In study guidance sessions, how do tutors “scaffold” science 
content through the use of the pupil’s first language as the main 
resource, along with other multimodal resources, with the aim of 
helping Turkish-speaking pupils make meaning of the subject 
content? 

• Which subject specific challenges do tutors and pupils face in the 
study guidance sessions?  

1.3 Structure of the thesis    
My dissertation begins with the introductory chapter (chapter 1) and then 
continues with a background chapter, in which I introduce information 
regarding this research project by placing a particular focus on study 
guidance as a teaching practice in Sweden (chapter 2). Following that, I 
provide a literature review by focusing on studies on meaning making of 
science content and pedagogical approaches in relation to teaching 
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recently arrived pupils (chapter 3). In the theory chapter, the theoretical 
standpoints of the thesis are discussed (chapter 4). Next, I present the 
setting, data, and methodology of the thesis in the method chapter 
(chapter 5) and, the method chapter is followed by a presentation of the 
result of my research (chapter 6). Next, I display the results of my 
research project in three parts with a focus on science study guidance 
interactions where scaffolding and meaning making processes take place 
(chapter 6). I continue with a discussion of my results, implications and I 
also bring up future directions for research in relation study guidance of 
newly arrived pupils (chapter 7). Finally, I conclude the thesis with a 
summary of the thesis in Swedish (chapter 8).      
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Chapter 2: Background 
In this chapter, I present both the conceptual and contextual background 
of this research project. I first explain the conceptual background by 
presenting the contested concepts used to describe study guidance 
practices. Next, I continue with contextual background by presenting 
study guidance as a teaching practice in Scandinavian countries. 
Afterward, I will continue to focus on the Swedish context and present 
the emergence of study guidance in Sweden, the practice of study 
guidance itself, study guidance practice in different school subjects, and 
lastly highlight potential issues with this teaching practice.        

2.1 Contested concepts used to describe study guidance 
practices     
I begin to discuss the terminology used to describe the language usage of 
pupils attending study guidance sessions. Terms such as bilingual, 
multilingual, plurilingual, minority, or recently arrived pupils are used to 
identify pupils, who use more than one language. The term “bilingual 
pupils” is widely used and as such a range of definitions of the term 
bilingualism have been put forward by researchers (Bloomfield, 1983; 
Diebold, 1961; Haugen, 1956 & Weinreich, 1979). This variety in the use 
of the term is highlighted by Colin Baker (2011) “sometimes the term 
bilingualism is used to refer to the education of pupils, who are already 
speakers of two languages, and at other times to the education of those 
who studying additional languages” (p.5). Accordingly, bilingual pupils 
constitute a broad group of individuals, who might have only recently 
begun the process of learning a new language or they might have been 
raised with several languages from birth. In order to differentiate pupils, 
who are still learning a language than other pupils are fluent in two 
languages, García & Kleifgen (2010) prefer to use “emergent bilinguals” 
to emphasize the pupils, who are not yet fluent in the language of 
instruction.      
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   The term multilingualism transcends the division between being a 
native-like speaker or having minimum proficiency, as it is used to 
describe pupils who have knowledge of and use more than two languages 
(Garcia & Wei, 2014; Svensson, 2017). According to Garcia & Wei 
(2014), the term multilingualism emphasizes the variety of languages, 
regardless of their proficiency level, which makes the term more adequate 
to use in my research. However, multilingualism is used for the diversity 
of languages in different social groups rather than for individuals (Garcia 
& Wei, 2014; Jones et al., 2012). For example, one might say multilingual 
societies or classrooms, which means that the people there speak more 
than one language. Thus, the term multilingualism as used by the 
European Commission (2015) and also the Swedish National Agency for 
Education refers to multilingual societies. On the other hand, 
plurilingualism refers to an individual’s ability to use several languages 
to different degrees and for specific purposes (Garcia & Wei, 2014).     
   Regardless of these slightly different meanings, there is one aspect that 
the terms bilingualism, multilingualism, and plurilingualism have in 
common – they all refer to a variety of languages. The pupils, who take 
study guidance often have a variety of languages. Some of them have 
only one language, and some of them have more than one or more than 
two before they arrived in Sweden. Their competence in the language also 
shows variation. Some of them are fluent in more than one language and 
some of them have other languages that are still developing. Thus, a 
terminology focus on the number of languages (e.g., multilingual) or the 
competence in the language (e.g. emergent bilingual) is not sufficient to 
describe pupils in my research project.   
   Thus, I preferred to use the term recently arrived pupil to identify the 
pupils who are at the beginning of their journey of acquiring a language 
in a new country since this research concerns a group of pupils who came 
to Sweden less than four years ago. A definition of the term recently 
arrived pupil refers to one who has arrived in a new country and has 
started to learn the county’s official language as a second language whilst 
at school (Ojala, 2016; Cummins, 2017).  Even though some resources 
use the term “newly arrived pupil” to identify the same group of pupils, I 
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rather use “recently arrived pupils” by following The Swedish National 
Agency for Education translation to describe study guidance practices.     
   I will continue to elaborate on the terminology used regarding the 
languages of recently arrived pupils in my research. There are a variety 
of terms used to describe the languages of pupils that they are fluent in 
such as first language, majority language, mother tongue, and heritage 
language. “Majority language” is a language spoken by most of the 
population in a society (García 2009). While the term “mother tongue” 
refers to the language spoken in the individual’s home in his or her early 
childhood (Lieberson, 1969, p.291), the term “heritage language” refers 
to cultural connections to the language inherited from their parents, 
grandparents, or distant ancestors (Fishman, 2001; Kagan et al., 2017). 
Both terms “mother tongue” and “heritage language” primarily 
emphasize the origin of the language one speaks. In my research, I will 
use the term “first language” as the language that pupils use the most and 
have the highest competence and level of functioning in (Skutnabb-
Kangas, 1981, p.18), rather than focusing on the origin of the language. 
This is because study guidance is given in the language that the pupils 
know best in an academic context and use most at school, which is not 
necessarily their mother tongue. For example, pupils might take part in 
study guidance sessions in the first language (English) although they 
speak their mother tongue (Welsh) at home.   
   There is a range of terms used to describe the new languages of pupils 
such as second language, minority language, and foreign language. 
“Minority languages” are spoken by a non-dominant group of people 
(Garcia, 2009).  “Foreign language” is used as the target language and a 
foreign language is taught primarily in the classrooms (Ellis, 2008). For 
example, if one learns Japanese as a school subject in the USA. In 
contrast, a second language is learned within an environment where the 
language is spoken, consequently, it is used as a medium of instruction 
(Ellis, 2008). At school, recently arrived pupils use their second language 
not only during Swedish as a second language lesson, but also throughout 
the whole school curriculum and while talking with peers, teachers, and 
adults for example, in science lessons, study guidance sessions, or even 
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in the library. Learning a second language gives space for the use of the 
first language in teaching and develops multiple understandings of 
languages and cultures, and fosters an appreciation for human diversity. 
In Sweden, recently arrived pupils encounter their second language 
within the school environment where Swedish is spoken and used in 
everyday life. Thus, in this research project, I use the term “second 
language” to describe the new language of recently arrived pupils.    
   Throughout my work, I will use the terms “first language” and “second 
languages” to describe the languages of the recently arrived pupils. 
Accordingly, I consider that recently arrived pupils observed in this 
research have Turkish as a first language, which is their strongest 
language in the academic context, and they have Swedish as a second 
language, which is their new language encountered in Sweden.        
   Different terminology is used to describe study guidance practices for 
example, “study guidance in the mother tongue”, “multilingual study 
guidance” and “tutoring in the mother tongue”. This term is originally 
used in Swedish as “studiehandledning på modersmål” and Swedish 
educational policy documents translate it as “study guidance in the 
mother tongue” (The Swedish National Agency for Education, 2022). On 
the one hand, the term “multilingual study guidance” is also used (Reath 
Warren, 2016) considering the use of various languages in these types of 
practices.  On the other hand, the term “tutoring in the mother tongue” is 
used to emphasize these practices as support for recently arrived pupils 
(Avery, 2016). I found it problematic to use terminology like “tutoring in 
the mother tongue” or “study guidance in the mother tongue” because 
recently arrived pupils do necessarily not use their mother tongue in the 
study guidance session as I mentioned earlier in the text.  I do not prefer 
to use “multilingual study guidance” either because study guidance not 
necessarily includes all the pupils’ other languages besides their first 
language. Thus, I will use the term “study guidance” hereafter in this 
research.       
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2.2 Study guidance as a Scandinavian pedagogical 
practice            
I will provide background information regarding this research project by 
broadly discussing the practice of study guidance since this research 
concerns the interactions which take place within this teaching practice. 
I will start with a description of what study guidance is. An explicit 
definition of study guidance is not clearly framed in the school ordinance 
(2010:800). Thus, I present a definition of study guidance given in a 
Swedish Government Official Report regulating document:    
               

Study guidance in mother tongue is a way to provide support in terms of both 
subject and knowledge for pupils, often recently arrived, who have not 
mastered the Swedish language well enough (SOU 2019:18, p.16-17). 
“Studiehandledning på modersmål är ett sätt att både ämnes- och 
kunskapsmässigt stötta elever, oftast nyanlända, som inte behärskar det 
svenska språket i tillräckligt stor utsträckning” (SOU 2019:18, p.16-17).      
         

   As per this statement, study guidance is a way of supporting a pupil’s 
knowledge development in different school subjects using the pupil’s 
first language as a resource (The Swedish National Agency for 
Education, 2022). Offering a definition of study guidance from a Swedish 
Government Official Report does not imply that it is unique to Sweden. 
Study guidance as a pedagogical practice (Rosen, Straszer & Wedin, 
2020) is applied in some other Scandinavian countries as well. The other 
two countries which have a similar type of teaching practice are Finland 
(Paulsrud et al., 2020) and Norway (Dewilde, 2013; Valenta, 2009). In 
Finland, study guidance is supported by the Finnish curriculum through 
the recognition of linguistic diversity as a right and a resource for all 
pupils. In Norway, this type of teaching practice is called “bilingual 
subject teaching” and is formally recognized in the Norwegian school 
system (School ordinance 1998:61). The available research on study 
guidance in these two countries is limited in its ability to provide a 
suitable background for this research. Additionally, this research project 
concerns study guidance in the Swedish context. Thus, I continue to 
discuss study guidance practice with a particular focus on how study 
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guidance emerged in Sweden and how study guidance sessions function 
today.              

2.3 The emergence of study guidance in Sweden                    
Study guidance has a long history in Sweden. According to the 
Immigration Commission, support for immigrant pupils was first 
regulated in June 1966 (SOU 1974:69). However, study guidance as a 
practice has existed in Sweden since the early 1960s  (SOU 2019:18) and 
is financed by the Swedish government (School ordinance 2010:800). 
The emergence of study guidance in the country was motivated by the 
growing number of pupils with immigrant backgrounds and their right to 
the equal opportunity to use their first language in subject learning just as 
their Swedish peers do (The Swedish National Agency for Education, 
2022).                
   Recently arrived pupils are part of the growing diversity in Sweden. 
The Swedish Migration Agency has provided statistics on the total 
number of immigrants that Sweden received between 1980 and 2020 
(appendix IV). According to the migration statistics at the national level, 
there was a remarkable increment in immigration between 2010 and 
2020, which accounts for the increased number of immigrant background 
pupils in Swedish schools. In the academic year 2021/22, almost 144 000 
of the pupils in the elementary school participate in Swedish as a second 
language, which corresponds to 13 percent of all pupils (Official 
Statistics of Sweden, 2022). The number of pupils participating in 
Swedish as a second language has increased in the last eight years 
(Official Statistics of Sweden, 2022). Recently arrived pupils are part of 
this increasing number of immigrant pupils in Sweden. According to the 
most recently published Swedish Government Official Report which 
refers to pupil numbers, 29704 pupils received study guidance support in 
the 2021/2022 academic year (appendix III) in more than 100 different 
first languages. The significant number of recently arrived pupils has 
resulted in a greater focus on them and their needs by various educational 
institutions and agencies in Sweden.       
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   The pupils observed in this research project arrived in Sweden less than 
four years prior and are therefore considered recently arrived pupils 
according to Eurydice, a European education information network, and 
also according to The Swedish education act. A recently arrived pupil 
refers to one who has arrived from abroad and has started his or her 
education in a new country (European Commission, 2019). According to 
(School ordinance 2010:800), a recently arrived pupil is defined as 
follows:       
      

A recently arrived pupil, who has lived abroad, and is now living in 
Sweden. The pupil must have started his or her schooling after the regular 
start of the semester in 1st grade or later. After four years in Swedish 
school, this student is no longer classified as recently arrived” (act 3,12 a 
§).  “En nyanländ är någon som har bott utomlands och som nu är bosatt 
i Sverige. Hen ska ha börjat på sin utbildning efter ordinarie terminsstart 
i årskurs 1 eller senare. Efter fyra år i svensk skola räknas inte eleven som 
nyanländ längre. ” (3 kapitlet 12 a §).    
 

   In Sweden, recently arrived pupils often learn school subjects in their 
second language since the language of education in Sweden in the 
majority of Swedish schools is Swedish i.e. monolingual. In the Swedish 
schools where the data was collected for this research the language of 
instruction was Swedish. However, there are also some other schools that 
are bilingual and where the languages of instruction are, for example, 
Swedish and Sami (The Swedish National Agency for Education, 2020). 
Exactly like all the other pupils, who have lived in Sweden and have 
Swedish as their first language, recently arrived pupils are also expected 
to achieve the educational goals set by the Swedish curriculum including 
acquiring language and subject knowledge (Cummins, 2017). However, 
recently arrived pupils do not receive instruction in their first language in 
regular subject classes as like all the other pupils in Sweden.      
   Swedish schools strive to adapt their teaching to the needs of recently 
arrived pupils referencing the law (School ordinance 2010:800) regulated 
by the Swedish Ministry of Education and Research. Regardless of where 
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a pupil comes from, every pupil’s right to equal opportunities for learning 
in Sweden is protected by the law:  
    

All pupils, independent of geographical origin and socioeconomic 
background, shall have equal access to education in the school system 
unless following other specific provisions in this law” (act 1, 8 §) “Alla 
ska, oberoende av geografisk hemvist och sociala och ekonomiska 
förhållanden, ha lika tillgång till utbildning i skolväsendet om inte annat 
följer av särskilda bestämmelser i denna lag” (1 kapitlet 8 §).   
 

Study guidance can be considered a way of improving equal conditions 
for recently arrived pupils.  The aim of the study guidance is given in the 
School ordinance (2010:800).    
 

The study guidance should aim to give the pupil the conditions to meet the 
grade criteria or criteria for assessing knowledge that must at least be met 
(act 3, 12 §). “Studiehandledningen ska syfta till att ge eleven 
förutsättningar att uppfylla de betygskriterier eller kriterier för bedömning 
av kunskaper som minst ska uppfyllas” (3 kapitlet 12 a §).    
 

   As per this statement, the aim of the study guidance is to provide the 
conditions for the pupils to fulfill the minimum assessment criteria. 
Recently arrived pupils might receive study guidance support, for 
example, once or twice a week, where they grant them opportunities to 
use their first language to develop their knowledge in school subjects as 
their Swedish peers do.     
   Regardless of age, language, and so on, every pupil who needs study 
guidance can receive it, as stated in the School Ordinance (2011:185) “A 
pupil shall be given study guidance in his or her mother tongue if the 
pupil needs it” (act 5,4 §). “En elev ska få studiehandledning på sitt 
modersmål, om eleven behöver det” (5 kapitlet 4 §). Furthermore, the 
pupils, who need study guidance support are described considering 
linguistics aspects in the Swedish National Agency for Education steering 
document (2022):   
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A pupil who is unable to follow the teaching in Swedish has the right to 
receive support in the form of study guidance for his or her first language 
goal if she or he risks not meeting the grade criteria or criteria for assessing 
knowledge that must at least be met in one or more subjects (p. 14). “En 
elev som inte klarar att följa undervisningen på svenska har rätt att få stöd 
i form av studiehandledning på sitt modersmål om hon eller han riskerar att 
inte uppfylla de betygskriterier eller kriterier för bedömning av kunskaper 
som minst ska uppfyllas i ett eller flera ämnen” (p. 14).        
  

   As the law says, regardless of recently arrived or not, every pupil has 
right to take study guidance if the pupils need it. However, in practice, 
most of the pupils that receive study guidance are recently arrived (SOU 
2019:18), which was also the case in this research project. Each study 
guidance session has the potential to provide a favorable environment, 
where the different languages and different experiences of pupils are 
intentionally and dominantly used as resources in the teaching of different 
school subjects (Morgan, 2014). For instance, during study guidance in 
science, a pupil might be offered the opportunities to engage in 
discussions using different resources such as their first languages (e.g. 
Turkish, Arabic), earlier experiences from their home country, and films 
made in their first language, in order to gain an understanding of a 
specific topic in science.           

2.4 Study guidance practices in Sweden                                   
The study guidance sessions, that are observed for this research, are 
organized differently than regular science classes. Considering this, I 
present further information on how study guidance practices are regulated 
in Sweden. Study guidance sessions are conducted by tutors who often 
have the same first language as the pupils. A tutor may also work as a 
mother tongue teacher5 but it is not necessarily always the case. Study 

 
5Mother-tongue instruction is elective school subject offered to pupils. The purpose of 
these lessons is to give the pupils the possibility to use and develop their mother lan-
guage. In comparison, the purpose of study-guidance sessions is to make use of the pu-
pils’ first language to support their learning in different school subjects which is con-
ducted in Swedish (The Swedish National Agency for Education, 2002).      
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guidance teachers provide support for pupils in school subjects such as 
science, mathematics, and history using mainly both the pupils’ first 
language and Swedish. In collaboration with subject teachers, tutors can 
deliver different types of study guidance depending on the existing 
circumstances at the school. However, study guidance sessions are often 
conducted parallel with regular subject classes (The Swedish National 
Agency for Education, 2022). Accordingly, there are different types of 
study guidance sessions. For example, study guidance might be 
conducted before, after, or during the subject class. It can be conducted 
in a group with more than one pupil or individually with only one pupil 
(Gareis et al., 2020).       
   Study guidance is often provided in Swedish and the language of the 
pupil that was mostly used by them at school in their homeland. Recently 
arrived pupils’ number of languages, proficiency in their available 
languages, and usage of languages in different contexts vary greatly, 
since each pupil has a unique educational and linguistic history before 
arriving in Sweden. For example, some pupils may have had their 
previous education in a language other than the one that is spoken by 
them at home or in their home country. In these cases, providing study 
guidance in the strongest language which the pupil can use in an 
educational context is allowed as stated in the School Ordinance 
(2011:185):    
 

Study guidance is allowed to be given in the pupil’s strongest language at 
school if it is other than his or her mother tongue” (act 3, 12 §) 
“Studiehandledningen får ges på elevens starkaste skolspråk, om det är ett 
annat än modersmålet ” (3 kapitlet 12 §).  
   

   This was also the case for the pupils observed in this research project, 
some of whom received study guidance in Turkish although they speak 
Arabic at home. According to a Swedish National Agency for Education 
report (2022), tutors alternate between a pupil’s strongest language and 
Swedish. As pupils’ knowledge of the subject increases and their Swedish 
language skills are strengthened, teaching gradually takes place largely 
in Swedish (The Swedish National Agency for Education, 2022).            
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   A study guidance session involves more than support to school subjects 
using a pupil’s first language and Swedish, it is rather seen as a bridge 
between a pupil’s schooling in their home country and the schooling that 
the pupil encounters in Sweden (The Swedish National Agency for 
Education, 2022). That is to say, a study guidance session is also a 
meeting point for different languages and different views on subject 
knowledge which creates a new diverse space (Rosen et al., 2020). Tutors 
mediate the subject content from an intercultural perspective by giving 
pupils the opportunities to use all their linguistic resources, previous 
experiences, and cultural understandings (Lahdenperä, 2018; Sheikhi & 
Tamar, 2017).       

2.5 Study guidance in different school subjects             
Leading study guidance sessions requires tutors to have a good insight 
into the characteristics of various school subjects in terms of the content 
and language used (The Swedish National Agency for Education, 2022). 
All subjects have their particular linguistic characteristics and aspects that 
need to be dealt with when they are taught (Kunitz at al., 2021). For 
instance, there is a difference between reading or writing a story and 
reading or writing a laboratory report because it is not only the content 
area but also the language used that differs in these text genres. Tutors 
also need to consider that these subjects might have been taught 
differently in the pupils’ home countries. According to the Swedish 
Schools Inspectorate (2017) report, many pupils pointed out that it is very 
challenging for them to learn if they had not learned the subject or topic 
before in their home country or if they are taught very differently from 
how they were in their home country (p.13). To meet such challenges, the 
pupils need to be taught about the linguistic characteristics of different 
subjects as well as the subject content itself. In the following paragraphs, 
I will further explain this idea by providing examples of various study 
guidance sessions in different subjects while highlighting the specific 
content and language used.                                  
   Social sciences such as geography, history, and religious studies often 
contain narrative, descriptive or argumentative texts (Lee, 2001). 
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Furthermore, different perspectives and a critical approach are often 
important in these subjects (Shanahan & Shanahan, 2014). There can be 
huge differences in the curriculum content of these subjects, and also in 
the way they are taught in different counties. For instance, the Swedish 
Schools Inspectorate (2017) report pointed out the different ways social 
studies are taught in Sweden and in Syria. Study guidance practice in 
these kinds of subjects usually means a large amount of new knowledge 
input because pupils have usually not received instruction in them from a 
Swedish perspective before (The Swedish National Agency for 
Education, 2022).        
   In other subjects, such as art and crafts (Swedish: bild, slöjd), that are 
more practical, pupils encounter instructions, explanations of routines 
and working methods, and safety measures which they are unlikely to be 
familiar with (Lindqvist, 2014). Study guidance sessions in these subjects 
can create a safe environment for both teachers and pupils (The Swedish 
National Agency for Education, 2022). For example, here the pupils are 
taught how to safely use potentially dangerous equipment such as knives 
or scissors.    
   Furthermore, a school subject might be completely new for the pupils 
if they have not studied it in their home countries, such as Home and 
Consumer Studies (HCS) (Swedish: Hem- och konsumentkunskap), 
whereas there are other subjects that they will already be familiar with 
from their home country such as mathematics. In the Swedish Schools 
Inspectorate (2017) report, several pupils mention mathematics as a 
subject where study guidance works well since simply translating terms 
and instructions for them often helps (The Swedish Schools Inspectorate 
report, 2017).                       
   Study guidance in natural science subjects is the focus of this research. 
In natural science subjects, namely biology, physics, and chemistry, 
various kinds of definitions and classifications are often used, and 
furthermore, tasks and explanations in these subjects are often embedded 
with dense information and many abstract concepts that the pupils need 
to know in order to understand the content (Jung, 2019; Olivera, 2015). 
In order to deal with these challenges, different linguistic forms of 
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expression such as images, models, symbols, tables, graphs, and charts 
are often used in study guidance sessions in these subjects (The Swedish 
National Agency for Education, 2022, p.36). Besides the aforementioned 
linguistic forms of expression, Wedin et al. (2017) have also stressed the 
use of other multimodal resources for meaning making in order to deliver 
the same subject content using different digital tools, pictures from 
textbooks, whiteboard, and different types of dictionaries. For instance, 
Rosen et al.’s (2020) observations of a study guidance session show how 
the tutor struggled to explain an abstract science concept to the recently 
arrived pupils, and finally used pictures, films, and dictionaries to make 
the concept more visible.             

2.6 Challenges with study guidance sessions              
There is a need for further development of study guidance as a teaching 
practice in Sweden. Numerous challenges related to study guidance 
sessions have been identified such as gaps in the pedagogical and content 
knowledge of tutors (The Swedish Schools Inspectorate report, 2017); 
weak collaboration between tutors and subject teachers (SOU 2019:118; 
Morgan, 2014; Avery, 2016); not always meeting the pupils’ needs and 
finally a lack of follow-up to determine if study guidance is a suitable tool 
for the pupils (The Swedish Schools Inspectorate report, 2017). In the 
following paragraphs, I will broadly discuss some of these 
problems.                          
   When it comes to the requirements of becoming a tutor, there is no 
national qualification or training program to do so. Rather, tutors are 
offered intensive seminars for a couple of days per year in order to 
support their teaching delivery. Furthermore, there are also no formal 
requirements for employment as a tutor (SOU 2019:118). School 
principals are expected to take responsibility to ensure the tutors have the 
right competence for the role and that subject teachers and study guidance 
teachers work together to support pupil knowledge and language 
development in the best possible way (SOU 2019:118). However, it can 
be a difficult task for principals because countless competence 
combinations are needed to be met in one individual in order for them to 
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be able to conduct study guidance sessions. That is to say, the tutors need 
to have competence in both languages (Swedish and the pupil’s first 
language), knowledge of different subjects to support pupils of all ages, 
and also an understanding of the differences between the different school 
systems in order to match the pupils’ needs. In fact, all these 
competencies are unlikely to be met in one individual.           
   A report by The Swedish Schools Inspectorate (2017) showed that there 
are tutors who have mastered the specific terminology in both Swedish 
and their first language in certain subjects, while there are other subjects 
in which they need to be better prepared in order to be able to explain 
subject-specific terms and concepts. For the tutors involved in The 
Swedish School Inspector (2017) report, acquiring knowledge of subject-
specific concepts and terminology is an ongoing task. A great 
responsibility lies on the tutors’ shoulders to proactively acquire 
knowledge in order to meet their pupils’ needs. The tutors emphasized 
that they felt overloaded by the requirements placed upon them stating 
that "We are not subject teachers" (The Swedish Schools Inspectorate 
report, 2017, p.19). It is impossible for them to have the same vocabulary 
and knowledge of each school subject as subject teachers do. They have 
difficulties with certain terms and sometimes they feel uncertain about 
whether they are doing the right thing, although many pupils believe that 
their tutors are knowledgeable and have sufficient knowledge to be able 
to help them in various subjects (The Swedish Schools Inspectorate 
report, 2017). Furthermore, many tutors request more concrete support 
on how study guidance can be planned and implemented. It is vital that 
tutors receive the competence development training that is necessary for 
them to be able to support the meaning making of subject content by 
recently arrived pupils (SOU 2019:118).             
   Regarding collaboration between study guidance teachers and subject 
teachers, there are no formal requirements in the regulations in the school 
ordinance (2010:800) and school ordinance (2011:185). There is a poor 
collaboration between the teachers for joint lesson planning because of a 
lack of time, forums, norms, and formalized ways of working (SOU, 
2019:118). A tutor described the situation by stating that they have to 
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"catch the subject teachers" to be part of their planning process (The 
Swedish Schools Inspectorate report, 2017, p.16). Another factor for the 
lack of collaboration could be the fact that there can be more than one 
tutor in the classroom at the same time. This lack of collaboration means 
poorer conditions for providing effective study guidance that is able to 
give pupils the opportunities to develop as much as possible in terms of 
acquiring knowledge and making meaning. Although there are some 
problems with study guidance, it is a unique pedagogical practice bearing 
potential to develop the recently arrived pupils’ knowledge.          
   In this chapter, I presented an aspect of study guidance practice as an 
officially regulated process at the national level. In the next chapter, I will 
present another aspect of study guidance by reviewing empirical research 
on study guidance and placing the study guidance practices in a broader 
research field.   
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Chapter 3: Literature Review 
My research examines interactions in study guidance practices, with a 
specific focus on recently arrived pupils’ meaning making of science as 
the tutors interact with these pupils in a multilingual context. Accord-
ingly, I situate my research with respect to seminal work on science teach-
ing and the meaning making of science content in a multilingual context. 
The literature review chapter is comprised of three main parts. First, I 
outline the findings of previous research on meaning making in science 
that has focused on pupil-teacher interactions in the classroom. I then 
shift to a narrower focus on multilingual classroom practices regarding 
the meaning making of science content. In the third part, I review research 
on approaches to the teaching of science to recently arrived pupils, in-
cluding study guidance.   

3.1. Participation in science classes                
I will begin by presenting an overview of the previous research within the 
science education research field in general. I review the research that spe-
cifically investigates elementary school (3rd - 9th grade) pupils’ interac-
tion with their teachers with regard to the meaning making of science 
content (Chen, 2020; Fang, 2006; Jung, 2019; Lemke, 1982; Lundin & 
Jakobson, 2014; Orlander, 2014; Scott et al., 20066; Varelas, 2021). Ac-
cording to the literature on science education, one possible way for teach-
ers to offer rich interactions for pupils is by inviting them to actively par-
ticipate in talking science (e.g., Lemke, 1982; Scott et al., 2006). When 
pupils participate in science discussions, they tend to put forth their ex-
isting knowledge, share their ideas, and develop new ones using spoken 
language as their main resource (Chen, 2020; Fang, 2006; Jung, 2019). 
Furthermore, pupils are offered opportunities to use scientific terms by 
use of their verbal speech and become familiar with the scientific 

 
6 This source is an exception. Scott et al. (2006) focus on the meaning making in science 
with high school students.   
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meaning of terms (e.g., Orlander, 2014). While participating in scientific 
discussions, pupils use a variety of other resources as well as verbal 
speech.          
The use of a variety of resources has been reported in science education 
literature in terms of enabling pupils to have broader opportunities to en-
gage in meaning making processes of science content (e.g., Lundin & 
Jakobson, 2014; Orlander 2014; Tang et al., 2014; Varelas, 2021). As 
pupils’ express science phenomena across multimodal resources, they en-
hance the possibilities of making meaning of science content (Tang et al., 
2014). In other words, pupils explore different ways to show the same 
scientific ideas through a variety of resources, with each resource high-
lighting a different perspective of the same science concept (Lundin & 
Jakobson, 2014; Orlander 2014). For example, Varelas (2021) discussed 
how pupils transformed ideas about science phenomena into practice 
through body gestures in an enactment activity. Such an approach al-
lowed pupils to not only talk about scientific phenomenon but also feel 
it, which extended their opportunities to make meaning of it. In the fol-
lowing text, I will continue reviewing the literature on science education 
in multilingual content.          

3.2 Science education in a multilingual context       
Study guidance sessions provide recently arrived pupils with 
opportunities to make meaning of science content in a multilingual 
context. Taking this aspect into consideration, I consider it to be useful to 
synthesize the previous research within the science education research 
field with specific focus on multilingual interactions. I review the 
research that investigates elementary school (3rd - 9th grade) pupils’ 
practices with regard to their making meaning of science content using 
first and second languages in interaction with their teachers (Evnitskaya, 
2014; Karlson et. al., 2018; Siry & Gorges, 20207; Urmeneta & Nikula, 
2015). Some studies have focused on pupils receiving instruction in their 

 
7 This source is an exception. Siry & Gorges (2020) focus on the meaning making in 

science with 5 years old child in a Kindergarten class.    
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second language without the option to use their first language as a 
resource for meaning making (e.g., Danielsson & Uddling, 2022), while 
other studies have looked at pupils who are able to use their first language 
as a resource (e.g., Siry & Gorges, 2020). As a whole, this body of 
literature identifies different practices that can be implemented to assist 
pupils in making meaning of science content in multilingual contexts. In 
the following text, I will discuss these practices under the titles: (1) 
multimodal interactions in multilingual classes, (2) the use of first and 
second languages in science classrooms, (3) reconstructing the science 
content, (4), the use of everyday and scientific language and (5) scientific 
discussion through questions.     

3.2.1 Multimodal interactions in multilingual classes                 
One major point of interest in the literature on meaning making in 
linguistically diverse science classrooms has been multimodal 
interactions. Scholars argue that using different resources to make 
meaning in multilingual classes is closely linked to the use of different 
languages (Axelsson & Jakobson, 2020; Siry & Gorges, 2020; Wilmes et 
al., 2018; Ünsal et al., 2018a). This means that language is not just a 
channel that pupils use to verbalize their meaning making; rather that 
language is one of many resources that pupils move back and forth 
between fluidly as they engage in “doing science” (Wilmes et al., 2018). 
When teachers in multilingual classrooms use all possible resources to 
make the content clear, pupils move from one multimodal resource to 
another in a continuous flow of interaction (Axelsson & Jakobson, 2020; 
Siry & Gorges, 2020; Ünsal et al., 2018a).  
   For example, Siry & Gorges (2020) found that when a pupil was offered 
opportunities to express herself in different ways in science class (e.g., 
demonstrations and oral presentations), she used not only both her 
languages (German and Luxembourgish) but a variety of nonverbal 
resources such as drawing, eye contact, hand gestures, facial expressions, 
and body movements, to make a scientific explanation that demonstrated 
her meaning making process. Utilizing such a wide range of resources in 
her interactions led the pupil to construct and express a more complex 
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understanding of the scientific phenomena, and she expressed her 
meaning making more completely using a variety of multimodal 
resources (Siry & Gorges, 2020). This example suggests that pupils’ 
meaning making of science is more completely revealed when they are 
able to engage a variety of resources that include multiple languages and 
non-linguistic forms of expression.    
   Scholars have also been interested in the way that certain resources can 
be used as bridges when gaps in language proficiency hinder the 
communication of science concepts (Karlsson et al., 2020; Seah & Silver, 
2020; Ünsal et al., 2018a; Ünsal et al., 2018b). Multimodal resources are 
often used as bridges when pupils and teachers are not proficient in the 
same language. For example, Ünsal, Jakobson, Molander, and Wickman, 
(2018a) observed that the teacher, in their study, could not provide the 
corresponding terminology in the pupil’s first language when the 
meaning of a term is asked, however, he drew a picture of the term on the 
whiteboard instead. In this way, the new terminology is introduced 
through different representations of a particular object (Seah & Silver, 
2020; Ünsal et al., 2018b).      
   Karlsson et al. (2020) similarly observed that pupils found it easier to 
concretely understand the terminology regarding leaves by grasping them 
on a plastic potted plant, rather than by translating the terminology from 
their second language to their first. When pupils’ second-language 
proficiency does not allow them to adequately express their meaning 
making, they need other resources to make meaning of what they are 
being taught. In this way, bridging resources helps to expand pupil-
teacher interactions in classroom activities. For example, Ünsal et al., 
(2018b) describe a situation where a pupil with limited proficiency in 
Swedish was able to offer a scientific explanation of how a light bulb 
works using gestures, pointing and saying, “this one that,” “goes there,” 
The pupil’s idea became clear to the teacher when the pupil illustrated it 
by pointing to a light bulb. Consequently, multimodal resources play a 
significant role in constituting the ground for meaning making of science. 
The pupils probably have a greater chance to explain their idea if they get 
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the opportunity to use their whole language repertoire, namely their first 
and second language.           
   In multilingual science classrooms, using different resources to 
illustrate the same phenomenon increases pupils’ meaning making 
opportunities (Axelsson et al., 2017b; Axelsson & Jakobson, 2020; 
Danielsson & Uddling, 2022). Pupils with more limited language 
proficiency have an increased opportunity to make meaning during 
lessons if they are able to not only speak and write but also engage in 
hands-on activities. Moving back and forth among multiple resources 
allows content to be transferred from one resource to another—for 
example, from a diagram to a table—and creates repetition that enhances 
meaning making (Axelsson et al., 2017b). Axelsson & Jakobson (2020) 
provide a classroom example where a teacher illustrated the central 
terminology of rarefaction, compression, and transmission of sound 
waves by drawing on the whiteboard while gesturing and walking back 
and forth. This redundancy from using multiple resources made it 
possible for the pupils to accomplish their tasks, even though they 
possessed differing levels of language proficiency, and it supported their 
process of making meaning of the science content (Axelsson & Jakobson, 
2020). Teachers’ and pupils’ engagement in meaning making activities 
utilizing a variety of resources to illustrate, explain and make science 
content explicit lead the pupils to enhance their meaning making 
(Axelsson & Jakobson, 2020; Danielsson & Uddling, 2022) and their 
scientific literacy (Axelsson at al., 2017b).       
   It can be challenging for teachers to ensure the level of redundancy that 
is especially beneficial for pupils in multilingual classes by 
communicating content through a multimodal orchestration of different 
resources (Axelsson et al., 2017b; Danielsson, 2010; Danielsson & 
Uddling, 2022). Pupils must handle a variety of resources in different 
ways when a wide range of resources takes place in the multilingual 
classroom (Danielsson, 2010). Danielsson & Uddling, (2022), for 
example, provide an example of a teacher who encouraged pupils to use 
resources in interaction among the entire class, as well as in group work 
and written texts. However, the teacher did not explicitly talk about how 
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these different resources each contribute to expressing the content or how 
they can be used in science discourse. In another study, pupils 
experienced difficulties in choosing the level of detail or the aspects of a 
resource to focus on in pair discussions (Axelsson at al., 2017b).       

3.2.2 The use of first and second languages in science classrooms     
The literature highlights the importance of encouraging pupils in multi-
lingual science classrooms to use all their linguistic resources in their 
meaning making processes to help them get the most out of classroom 
activities (Gabillon & Ailincai, 2013; Karlsson et al., 2020; Lin & He, 
2017; Siry & Gorges, 2020; Ünsal et al., 2018a). Once teachers support 
the pupil’s attempts to use their available languages, they gain greater 
opportunities to express themselves using all of their linguistic resources 
and participate in science classroom activities (Gabillon & Ailincai, 
2013; Karlsson et al., 2018; Karlsson et al., 2020). Furthermore, when 
pupils are given the opportunity to explain the meaning of words and con-
cepts to each other in both languages, it helps them to build links between 
their different languages and the science topic at hand, lending continuity 
to the activity and helping them build explanations and make meaning 
(Karlsson et al., 2020; Ünsal et al., 2018a). For example, Karlsson et al. 
(2018) observed that pupils’ use of their first and second languages 
seemed to be intertwined when they negotiated the meaning of the word 
tree trunk. This type of interaction among pupils constitutes an important 
language resource that enhances the meaning making of science content. 
   Numerous studies have indicated that even when pupils have multiple 
languages and other resources to draw on in multilingual contexts, in-
struction in the science classroom is typically bounded to one language; 
such monolingual science instruction hinders pupils’ ability to communi-
cate science concepts and express themselves (Siry & Gorges, 2020; Ün-
sal et al., 2018b). One way to include better use of pupils’ language re-
sources in monolingual science classes is by letting pupils with the same 
first language work together (e.g., Karlsson et al., 2020). This allows the 
instructional language to move between the pupils’ first language and the 
language of instruction (Karlsson et al., 2018). When pupils encounter 
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gaps when talking about science—for example, when they must hesitate 
or pause when explaining their ideas about science topics—these gaps 
can be filled in by using their full language repertoire for meaning making 
(Lin & He, 2017; Ünsal et al., 2018b).  
   The literature devotes a great deal of interest to explore translation as a 
way to use pupils’ language repertoires to make meaning of science con-
tent. Using translation as a way to check the meaning of scientific termi-
nology has been found to broaden pupils’ vocabulary (Collier, 1995), to 
help them see how scientific terms are used in other contexts (Karlson et 
al., 2018), and to increase their opportunities to make meaning of science 
content (Cilingir, 2021). 
   Prior research has also identified certain problems with using transla-
tion in the science classroom: the translation into their first language 
might give an everyday and not an adequate scientific meaning of a term, 
which may generate a need for finding a more accurate and precise trans-
lation to prevent a lack of understanding in their second language 
(Karlson et. al., 2018; Urmeneta & Evnitskaya, 2014); the provided trans-
lation of the scientific term might not be not in the pupils’ repertoire re-
sulting in an expression of non-comprehension (Nikula, 2015) or the 
translation of a scientific term may refer to something erroneous (Ur-
meneta & Evnitskaya, 2014; Ünsal et. al., 2018a).    
   Researchers have argued for that translating scientific terms can be 
problematic even if pupils’ first language is a resource when translating 
everyday words and scientific concepts in order to make meaning of the 
science content (Cilingir & Jeppsson, 2020; Karlsson et al., 2018; Karls-
son et al., 2020; Ünsal et al., 2018a). Words in one language do not al-
ways have a simple corresponding word in another language due to the 
fact that the same word might mean two different things in everyday and 
scientific language (Karlsson et al., 2020; Ünsal et al., 2018a). When a 
scientific concept (e.g., solution) is translated from the second language 
to the first language, there is a risk of an incorrect translation, which may 
result in their description of the concept not in line with how it is viewed 
in science (Ünsal et al., 2018a). Similarly, the Swedish word “needles” 
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are expressed with both the word “needles” and the word “coniferous” in 
Arabic (Karlsson et al., 2020).   
   Furthermore, regardless of if it is an everyday word or a scientific con-
cept, a word must be a part of pupils’ language repertoire in order for a 
translation to make sense (Ünsal et al., 2018a). Otherwise, it would have 
implied replacing an unknown word with another. For example, even if a 
pupil is given the correct translation of the concept of “lime” in the con-
text of chemistry and not botany, they will still be unable to make mean-
ing of it if they are unfamiliar with the concept in their first language.  In 
this case, translation does not have helped the pupils to proceed with the 
ongoing activities in pupil-pupil interactions (Ünsal et al., 2018a). Prob-
lems with translations may even occur in teacher-pupil interactions. For 
example, the challenges with translations are also observed in Cilingir’s  
(2021) study when teachers did not always manage to translate correctly 
between the two languages. It leads to a risk of limiting the pupils’ op-
portunities for meaning making of science.             
   In the literature on science education, the translation of science content 
is not an easy task for either pupils or teachers. Even studies on second-
language development have found that translation is not always simple 
and straightforward, especially when dealing with more difficult, culture-
specific lexical items (Stoewer & Musk, 2019). One option to address this 
challenge is to encourage pupils to do the work of providing or elucidat-
ing lexical items rather than having the teacher supply the correct vocab-
ulary item (Huq et al., 2017; Stoewer & Musk, 2019). For example, al-
lowing pupils to interactively explore semantic extension by comparing 
synonyms, definitions, and clarifications of scientific terms creates op-
portunities for meaning making (Seah & Silver, 2020).  
   Science teachers often use differentiation to distinguish the meaning of 
linguistic items when introducing new terminology (Seah & Silver, 
2020). Teachers scaffold new concepts by inviting the pupils to compare 
meanings using words in their first and second languages (Stoewer & 
Musk, 2019). Doing so clarifies and elaborates on the semantic bounda-
ries of closely related items in each language and helps expand pupils’ 
vocabularies in both languages. For example, Seah & Silver (2020) found 
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that distinguishing the terms “hemoglobin” and “oxyhemoglobin” based 
on whether or not oxygen is bound to the molecule helped pupils to deep-
ening their understanding of the terminology and make meaning of the 
concept. However, pupils in multilingual classes need more than vocab-
ulary support, and teachers may struggle with ways to go beyond the mere 
introduction of scientific vocabulary.    
   In a quantitative study, Evnitskaya & Dalton-Puffer (2020) found that 
pupils were able to generate comparisons of both similarity and differ-
ence in Spanish (first language) and English (second language) while dis-
cussing zoology and botany. Although they used a considerably wider 
range of lexical resources in Spanish, particularly to express differences, 
the researchers found no statistical differences between Spanish and Eng-
lish in the conceptual complexity of the facts and ideas that pupils ver-
balized, despite their differing degrees of lexical richness.  

3.2.3 Reconstructing the science content                 
Researchers have debated reconstruction of science content as a way of 
making meaning in multilingual contexts (e.g., Axelsson & Jakobson, 
2020; Cilingir, 2021; Nikula, 2015; Ünsal et al., 2018b). The reconstruc-
tion of science content may take the form, for example, of reformulating 
single terms (Nikula, 2015) or recounting scientific processes (Ünsal et 
al., 2018b).      
   Pupils encounter individual scientific terms when reading textbooks, 
listening to teachers’ explanations, and participating in discussions. Pu-
pils can then reformulate these terms in classroom interactions using 
other words they are familiar with, such as using synonyms, antonyms, 
or definitions in their second language (e.g., Nikula, 2015, Ünsal, et al., 
2018a). Not only single terms but also reconstructing the experiences and 
activities appear to be used by multilingual pupils. For example, Ünsal et 
al., (2018b) describe a pupil who recounted a hands-on activity as they 
made meaning of it. Axelsson & Jakobson (2020) report a case of pupils 
who reconstructed and transformed their experiences investigating a vi-
brating spoon using scientific language during both teacher-pupil and 
small-group dialog. When pupils reformulate terms, concepts, and 
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activities in written exercises and classroom discussions, it may offer 
them opportunities to make meaning of this science content (Cilingir, 
2021; Karlsson et al., 2020). While reformulation of science content into 
simpler descriptions, pupils and teachers might use everyday language. 
Accordingly, the use of everyday and scientific language will be dis-
cussed in the next section.     

3.2. 4 The use of everyday and scientific language      
Researchers have argued that using everyday language in science 
discussions is an aspect of science teaching in multilingual contexts. 
Studies have generally found that science instruction moves from 
everyday language more scientific language or vice versa (e.g., Axelsson 
et al., 2017b; Axelsson & Jakobson, 2020; Ünsal et al., 2018a) as a way 
to help pupils making meaning of science content (Karlsson, 2016).   
   Shifting between everyday language and scientific language may occur 
when everyday words and common experiences are used to describe 
scientific concepts and make them more concrete (Axelsson & Jakobson, 
2020; Karlsson et al., 2020; Ünsal et al., 2018a). This allows pupils to 
relate and to integrate everyday and scientific language, using 
experiences from their everyday life to illustrate and explain unfamiliar 
lesson concepts (Karlsson et al., 2020). Using everyday language through 
concrete examples from everyday life leads pupils to construe 
relationships between their earlier experiences and the content of the 
lesson (Ünsal et al., 2018a; Ünsal et al., 2018b).   
   When pupils’ previous experiences are used to help them understand 
new scientific concepts, it serves to explain the meaning of scientific 
terms and extends their science content knowledge as they make meaning 
of it (e.g., Axelsson et al., 2017a; Axelsson & Jakobson, 2020; Nikula, 
2015; Siry & Gorges, 2020). For instance, Urmeneta & Evnitskaya 
(2014) recount a situation where the teacher associated a scientific term 
with earlier experiences that the pupils were familiar with, using their 
second language, which helped the pupils to move from a more abstract 
conceptualization to a more concrete one. Ünsal et al., (2018b) found that 
pupils made longer utterances when talking about their own experiences, 
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even if breaks and hesitations in pupils’ speech were due to language 
proficiency.   
   However, referring to common experiences using everyday language 
can also obscure the nuances of the science content being taught. For 
example, relating a physical process with a metaphor—for example, 
linking “rarefaction” to “thinner hair”—can change the focus from 
physics to everyday experiences and can even be confusing if it is not 
obvious how the physical process relates to the metaphor (Axelsson & 
Jakobson, 2020). In addition, if science content is linked to everyday 
experiences or cultural traditions that their pupils don’t share, this can 
also hinder meaning making. For example, Karlsson et al. (2020) report 
a classroom discussion where one pupil explained the concept of a 
coniferous forest and the needles on its trees by relating them to 
Christmas trees. However, relating this science concept to an everyday 
experience was likely to be ineffectual, since the other pupil had only 
been in Sweden for four months and had probably never seen a Christmas 
tree. Contextualizing science topics to practical experiences may not 
always help pupils and can instead complicate their meaning making if 
the pupils’ everyday experiences differ (Karlsson et al., 2020).    
   Moreover, research has found that multilingual pupils also switched 
between their first and second languages when they moved from 
everyday language to more scientific language (Karlsson, 2016; Karlsson 
et al., 2018; Karlsson et al., 2020). In group discussions about science 
content, scientific terms are often expressed in the second language, while 
explanations, descriptions, clarifications, and connecting words and 
phrases used to indicate semantic relations are commonly expressed in 
the first language. Thus, scientific terms and everyday words constitute 
important resources linking pupils’ first and second languages, which 
helps them develop a deeper understanding of the subject matter 
(Karlsson et al., 2018; Ünsal et al., 2018a). For example, Karlsson et al. 
(2018) report a situation where one pupil used both Arabic and Swedish 
to clarify a question about chlorophyll by relating the word to a shared 
experience on an excursion. In this case, the pupil moved between 
everyday expressions in his first language (Arabic) and more subject-
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specific expressions in his second language (Swedish). Thus, his prior 
experience and use of everyday expressions in Arabic may have been a 
powerful resource in his meaning making process.   
   Alternating between everyday and scientific language and having 
access to everyday connecting words in the first language are important 
to the process of making meaning of science content in multilingual 
classes (Karlsson et al., 2018). However, if pupils mainly use their first 
language in everyday contexts, they might experience difficulty 
understanding the language of instruction (Karlsson et al., 2020). Thus, 
pupils’ use of scientific language is a primary goal even in multilingual 
classes. Teachers’ use of scientific expressions and their choice of words 
to explain science content supply a foundation for pupils’ use of scientific 
language (Axelsson & Jakobson, 2020). Danielsson & Uddling (2022) 
argue that both teachers’ and pupils’ use of precise, appropriate scientific 
terminology increased opportunities to interact about the content more 
efficiently and precisely. For example, they found that pupils’ 
opportunities to make meaning of the content and scientific language 
appeared to increase when pupils negotiated the science content with each 
other in small group activities, since they were eager to use appropriate 
terminology and support each other’s meaning making processes.   
   Scholars have also identified the challenges of using both everyday and 
scientific language in multilingual classrooms (Karlsson et al., 2018; 
Ünsal et al., 2018a). Classroom practices in these contexts involved 
asking about and explaining the meaning of everyday words. However, 
everyday words that teachers use to explain science content are not 
always part of the pupils’ vocabulary. For example, Ünsal et al. (2018a) 
report a case where a pupil approached a teacher about a study question, 
needing not more information about the science content per se but rather 
a better understanding of the meaning of the question itself.  

3.2.5 Scientific discussion through questions          
Many studies have pointed to the dialogic structure of multilingual inter-
actions as a way to facilitate pupils’ participation in the science classroom 
(Axelsson & Jakobson, 2020; Cilingir, 2021; Danielsson, 2010; 
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Danielsson & Uddling, 2022; Seah & Silver. 2020; Siry & Gorges, 2020, 
Ünsal et al., 2018b). Open-ended questions invite pupils to participate in 
dialogic interactions (Axelsson & Jakobson, 2020; Seah & Silver, 2020), 
and guide them to explore and describe science content (Seah & Silver, 
2020), as well as check pupils’ understanding of a topic. Pupils’ ques-
tions, in turn, reveal their meaning making process (Cilingir, 2021; Dan-
ielsson & Uddling, 2022). For example, in the case of a pupil whose ques-
tions revealed that they were relating one scientific term (frequency) to 
another and (Hertz) (Danielsson & Uddling, 2022). The teachers do not 
necessarily focus on whether pupils’ answers are right or wrong or reject 
pupils’ suggestions. Instead they actively engage pupils in answering 
questions on science content and the meaning of scientific concepts (Ax-
elsson & Jakobson, 2020).    
   Researchers have found that pupils give only brief answers to questions 
when the class material is delivered in the form of a monolog (Danielsson, 
2010; Ünsal et al., 2018b). For example, Ünsal et al. (2018b) describe 
pupils answering questions with short, simple phrases such as “we con-
nected the battery ... and the wire with the battery holder.” Although short 
answers, pupils still practice using scientific terms in ways that are rec-
ognized as appropriate in their responses (Ünsal et al., 2018b). Question 
and answer sessions also mediate pupils’ explanations and support mul-
tilingual explanations of the pupils’ understanding of the investigations 
(Siry & Gorges, 2020).      
   As discussed above, pupils use different practices, such as the use of 
multilingual and multimodal resources, reconstructions, and questions, to 
make meaning of science content in their second language. The use of 
these practices in scientific discussions helps the pupils to broaden their 
science-related repertoire in their second language (Urmeneta & Sola, 
2009); however, a more extended contribution to the pupils’ meaning 
making processes of science content through all of their available lan-
guages is often still limited. For example, Urmeneta & Evnitskaya, 
(2014) show that teachers’ use of pupils’ first language is restricted to 
their offer of a more satisfactory translation of the term. In order to help 
pupils cope with challenges regarding content and language, educational 
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institutions and agencies have introduced different ways of teaching for 
recently arrived pupils. Different approaches to teaching recently arrived 
pupils will be discussed in the next section.             

3.3. Approaches to teaching recently arrived pupils         
In order to help pupils cope with challenges of both content and language, 
educational institutions and agencies have introduced different teaching 
methods for recently arrived pupils. Study guidance is one such teaching 
approach among various available options, offered mostly for recently 
arrived pupils. An overview of previous research on teaching approaches 
for recently arrived pupils using their available languages will provide 
useful background for the current study.   
   One of the teaching approaches for recently arrived pupils is the 
integration of teaching practice with the use of teaching materials 
specifically developed for recently arrived pupils such as interactive 
visualization technologies (Ryoo et al., 2018), dictionaries (Miller, 2009), 
and scientific texts (Krulatz & Iversen, 2020; Symons, 2021). A number 
of studies illustrate examples of how teachers make use of these teaching 
materials as a way to overcome language difficulties related to delivering 
science content to recently arrived pupils (Miller, 2009). For example, the 
teaching materials help teachers to make complex, unobservable, and 
abstract scientific phenomena explicit for recently arrived pupils. 
Teachers further create discussions based on the information in the 
teaching materials, which provides an opportunity for recently arrived 
pupils to engage in science-related discussions. However, Ryoo et al. 
(2018) showed that the teachers still noted shortcomings in the pupils’ 
explanations as compared to the potential explanations of the scientific 
phenomena.       
   Another teaching approach used with recently arrived pupils is study 
guidance. A review of the available research on the practice of study 
guidance (Reath Warren, 2016; Rosen et al., 2020; Wedin et al., 2017) 
shows that it can be seen as a pedagogical practice that offers 
opportunities to meet challenges pupils face with content and language, 
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where different linguistic resources in all languages are used to support 
pupils’ meaning making of different school subjects. With the above in 
mind, the practice of study guidance should not be perceived as a simple 
support session for school subjects through the use of a pupil’s first 
language, because it may create the risk of reducing its function to an 
interpretation or a translation practice. However, research on study 
guidance has revealed that it is rather a pedagogical practice involving 
the use of various resources. For example, Reath Warren (2016) showed 
that study guidance teachers do not solely alternate between Swedish and 
a pupil’s first language, but they describe, clarify and discuss the content 
in the pupil’s available languages in order to assist their knowledge 
development. Besides being a pedagogical practice, study guidance 
sessions draw on a wide range of linguistic resources.     
   The literature on study guidance shows that the use of linguistic 
resources for meaning making during study guidance is more 
complicated than simply alternating between Swedish and the first 
language of a pupil with the aim of pupils gradually learning entirely in 
Swedish. Teachers give opportunities for pupils to use all their linguistic 
repertoires in their available languages to scaffold subject content (Reath 
Warren, 2016) so that linguistic resources are used to varying degrees in 
teacher-pupil interactions depending on the context. Without providing 
subject teaching in a pupil’s first language, schools risk finding that 
pupils are facing difficulties coping with knowledge development 
(Axelson, 2013; Collier  & Thomas, 1989). When study guidance 
teachers give opportunities for the discussion of science content using 
vocabulary in a language that the pupils feel comfortable with, it becomes 
possible for the pupils to join a discussion while minimizing their 
language burden. In this way, the study guidance teachers can remove the 
linguistic boundaries that pupils face in regular subject classes because of 
their limited proficiency in the second language. Even if the subject 
content is already well understood by pupils based on learning in their 
home country, study guidance teachers strengthen their understanding of 
the science content by reinforcing meaning in their second language. 
Scholars highlight how crucial it is to explain how and why the content 
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is expressed in the way that it is in Swedish (Gareis et al., 2020; Reath 
Warren, 2016; Rosen et al., 2020; Wedin et al., 2017), otherwise the 
teachers risk taking away the pupil’s opportunity to realize how subject 
knowledge is expressed in different ways in different languages.           
   The research on study guidance sessions has highlighted that the usage 
of different linguistic resources is combined with other resources for 
meaning making. To make it clear, the interactions during study guidance 
are multimodal in the same way as all other interactions between pupils 
and teachers are and study guidance includes the use of several 
multimodal resources for meaning making (Gareis et al., 2020; Rosen et 
al., 2020; Wedin et al., 2017). The literature (e.g., Rosen et al., 2020; 
Wedin et al., 2017) shows that study guidance teachers frequently 
encourage pupils to use different multimodal resources for meaning 
making such as digital media of various kinds including YouTube videos 
to present information from the Internet, translation tools to describe 
concepts or spelling of words in Swedish, various other online search 
tools, and pictures from textbooks. Through the use of these multimodal 
resources for meaning making, the study guidance session becomes an 
arena where pedagogical resources created in different surroundings in 
different parts of the world can be used. For example, Rosen et al. (2020) 
revealed that study guidance teachers sometimes use videos created by 
other study guidance teachers or by other teachers who may be from the 
same country but who are now in the diaspora, elsewhere in the world. 
Also, Gareis et al. (2020) state that “the content is not only conveyed 
through written and oral verbal language, but also the study guidance 
teachers may need to express the content via film, diagrams, pictures and 
bodily gestures to the pupils” (p.2).           
   In conclusion, there is only a limited amount of empirical research on 
study guidance practice so far, most notably published in the following 
articles: Avery (2016), Reath Warren (2016) and Rosen et al. (2020). The 
aims of these studies are as follows: to investigate the pedagogical, 
linguistic, and cultural aspects of study guidance (Rosen et al., 2020), to 
examine the collaboration between study guidance teachers and subject 
teachers (Avery, 2016), and to discover the functions of multilingual 
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practices in the study guidance sessions (Reath Warren, 2016). To my 
knowledge, there is no other study that has focused on science study 
guidance sessions in particular. In contrast with the aforementioned 
studies, my research focuses on interactions between recently arrived 
pupils and their study guidance teachers during study guidance sessions 
in the subject of science within a Swedish context. 
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Chapter 4: Theoretical Framework      
In this chapter, I outline the theoretical framework of this research 
project. As my research aims to provide insight into science study 
guidance practice by investigating interactions between pupils and their 
tutors, this chapter begins with a general description of the sociocultural 
perspective on interactions. I then elaborate on interaction, meaning 
making, and scaffolding as central concepts within the sociocultural 
framework of my research. Afterward, I discuss the use of first and 
second languages in teaching situations. Next, I describe the sociocultural 
perspective on multimodality and the analytical concepts of this research 
from a sociocultural perspective.                                                   

4.1  A sociocultural perspective on social interaction                
In line with sociocultural theory, the fact that subject knowledge is 
strongly linked to language (Vygotsky, 1986) also means that interaction 
through the use of different languages is a place for making subject 
knowledge visible in study guidance sessions. Taking this aspect into 
consideration, I begin with descriptions of how I use “interaction” as a 
concept in my research project from a sociocultural point of view. All 
social interactions are described by Vygotsky (1981, p.162) as external 
observable or situated actions between at least two individuals. 
Interactions can be also seen as an act of a single individual through, for 
example, thinking (Moore, 1989) or they can also be seen as an action 
between individuals and surrounding materials (Fenwick & Edwards, 
2010). In this research, interactions are considered as an action that occurs 
between at least two people, and the interactions focused on are between 
the recently arrived pupils and their tutors during study guidance 
sessions. From this point, in this text, “study guidance interactions” will 
refer to interactions between pupil-tutor and pupil-pupil-tutor. After 
defining “interactions” in relation to my research, I further elaborate on 
interactions by describing how sociocultural theory on interactions is 
related to my research.                            
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   Social interactions take a central role in Vygotsky’s sociocultural 
theory (Vygotsky, 1981/1986). In this research, I focus on study guidance 
interactions from a sociocultural perspective. The study guidance setting 
provides a unique combination of social interactions in the way that the 
tutors interact with only one or two pupils at once using a variety of 
resources during the whole session. Considering these interactions study 
guidance sessions, I found it feasible to explore these interactions from 
Vygotsky’s (1981/1986) sociocultural theoretical perspective.       
   Furthermore, sociocultural theory considers knowledge to be situated 
in social interactions. Accordingly, this research becomes relevant to 
sociocultural theory relevant because, in this research, study guidance 
interactions offer possibilities for subject knowledge development 
through the use of different linguistic resources. Vygotsky further 
elaborates that the mechanism underlying higher mental functions such 
as thinking and understanding is a copy from social interaction, so all 
higher mental interactions are internalized social relationships (1981, 
p.164). That is to say, sociocultural factors are considered as cooperating 
with cognitive mechanisms (Moll, 1990) by going beyond cognitive and 
social division. The cognitive mechanisms such as thinking, 
understanding, and learning, are seen as situated in a cultural, historical, 
and social context (Wertsch, 1997). In my study, I consider study 
guidance interactions as a setting from which learning and meaning 
making by pupils can be derived. In the following section, I will discuss 
learning and meaning making during study guidance interactions and 
how these two processes are related to each other from a sociocultural 
perspective.                                          

4.2 Learning and meaning making                
In this research, learning is regarded as a process where knowledge, 
language, and social interaction are integrated. The learning process starts 
as individuals begin to interact with other individuals through the use of 
language (Vygotsky, 1986). For example, when a teacher introduces the 
scientific term “ion”, the pupils’ learning of the term has only just begun. 
The pupils might be unsure of the correctness of using the term in context 
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and it feels foreign because the pupils have just started to develop a 
meaning of it. As the pupil uses the term in different social contexts and 
practices during the science lesson, they can gain confidence (Mortimer 
& Scott, 2003) and develop knowledge about subject content which uses 
the term through further interactions (Bakhtin, 2010). In this way, 
learning can be seen as situated in a social context through the use of 
language (Leontév, 1981; Vygotsky, 1978; Wertsch, 1997).                
   An important requirement for learning in a teaching context is that 
pupils are socialized into a certain discourse (Bakhtin, 2008; Säljö, 2014) 
in terms of their ways of thinking, talking, and acting. Recently arrived 
pupils might not use some scientific terms due to their limited proficiency 
in their second language. However, the absence of language does not 
mean an absence of meaning making. Recently arrived pupils can make 
meaning of a concept in its specific context in their interactions with 
tutors, teachers, and other pupils despite having linguistic barriers. Thus, 
my research draws heavily on tutor-pupil interactions during meaning 
making processes, rather than an examination of whether pupils have 
understood science content during study guidance interactions or not. 
Further discussion about meaning making processes is, therefore, 
necessary to understand how they take place in interactions.                  
   From a sociocultural perspective, this research project draws on 
meaning making as a process, where interactions are continuously 
created, using, for example, verbal- and non-verbal resources. Pupils are 
inseparable from their surroundings and as a result of this, they are 
continuously involved in interactions in certain contexts (Vygotsky, 
1978; Säljö, 2000). Pupils make meaning in all situations in which they 
are involved, mainly through the use of language in interactions. Then, 
they continue to make meaning of new situations by relating to their 
earlier experiences (cf., Piaget, 1964). In this way, meaning making can 
be considered a continuous process rather than a single instance and 
pupils express their meaning making through language. A description of 
pupils’ meaning making as a process can give insight into its continuity, 
however, meaning making is much more complex than simply describing 
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it as a process itself. This is because meaning making is socially 
constructed in these continuous processes.             
   In study guidance sessions, the meaning making processes of recently 
arrived pupils are socially constructed through the use of language in 
various interactions with their tutors and other recently arrived pupils. 
Terms and concepts are socially constructed as they gain meaning during 
interactions between individuals. For example, a scientific discussion is 
a social activity, and when pupils talk science with their teacher, who is 
already skilled in these discussions, pupils and teachers create a shared 
system for meaning making (Lemke, 1990) where meanings are made, 
distributed, received, and remade. As in the aforementioned example, the 
meanings of scientific concepts cannot be assimilated by the pupils in a 
ready-made form but have to undergo a certain process of development 
(Vygotsky, 1986). The meaning of scientific concepts evolves under the 
conditions of systematic cooperation between the pupils and the teachers, 
and therefore these concepts gain social meanings (Vygotsky, 1986). 
Concepts do not only hold social meanings through their development by 
teachers and pupils, but also they hold different shades of meanings 
depending on the conditions that apply in each situation in their 
surrounding context.           
   Meaning making processes are even more complex due to the fact that 
words do not have fixed or universal meanings nor do they exist on their 
own. They gain meaning through their use and consequences in a specific 
context (Dewey, 1971; Wittgenstein, 1968). Consequently, words 
become polysemantic which means words acquire different shades of 
meaning as the context of usage changes (Mortimer& Scott, 2003). For 
example, “It is okay” can gain different meanings based on the context.  
If you spill coffee on someone, the person might say “It is okay, coffee 
was not hot” – here “It is okay” means no worries. If you asked 
permission to invite Jason to Petra’s party, Petra might say “It is okay, 
Jason can also come to the party” – here “It is okay” means that one 
agrees with something. The same words generate different meanings in 
different contexts. Similarly, scientific concepts do not carry unique 
meanings, for example during a discussion about the meaning of the 
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scientific term “energy” (Mortimer & Scott, 2003) there is potential for 
different pupils to arrive at different individual meanings of what teacher 
has been talking about. As described so far, meaning-making processes 
are complex, thus unsurprisingly some challenges might arise regarding 
them. I continue to describe potential challenges in the next section.                  

4.3. Challenges during meaning making processes in 
science content     
This research project also investigates the challenges that arise in 
interactions between recently arrived pupils and their tutors during study 
guidance interactions as marked in the second research question. Thus I 
will continue by describing how challenges can occur in the meaning 
making processes of science content. Science uses semantics8 by bearing 
varied meanings of terms as every other field does. It means that different 
meanings of terms fit together in different contexts. One might think that 
science consists of scientific terms and the basic definitions that give 
them a fixed meaning. However, science rather involves different usage 
of terms in relation to other terms across a wide variety of contexts 
(Lemke, 1990). Scientific terms gain various meanings when pupils use 
them in different contexts and pupils further combine different meanings 
of them and make unique semantic patterns in their own specific ways of 
meaning making.                                                  
   Meaning making processes can be difficult for pupils because they do 
not just need to make meaning of single terms but they must also grasp 
the meaning of the whole phrase or sentence in context while listening to 
science talk. In a similar way, pupils combine different words in their 
dialogues, and by doing so, they need to know more than the meaning of 
each word because they also need to know the relationships between the 
meanings of the different parts (Lemke, 1990). For example, pupils might 
know the meaning of the terms “atom”, “electron”, and “proton” but this 
does not necessarily mean that the pupils can use these terms in 

 
8 Semantics is how different meanings of terms fit together in different contexts.  
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combination with each other. Challenges might arise if the usage of a 
term or a concept does not fit in a particular context in order to give an 
adequate and valid scientific explanation. Therefore, teachers should be 
aware of the need for pupils to process new information when it is 
encountered (O’Loughlin 1992). Tutors can scaffold interactions using 
the first and second languages of the recently arrived pupils to assist their 
meaning making processes. In the following section, I will present 
scaffolding as a central construal in relation to meaning making.                      

4.4 Scaffolding as a central concept in relation to meaning 
making                                       
Tutors build interactions with recently arrived pupils during study 
guidance sessions in science, which might scaffold the meaning making 
processes of these pupils through the use of their first and second 
languages as well as other resources. In this research, perspectives on 
scaffolding are heavily influenced by Vygotsky’s ideas about the zone of 
proximal development (ZPD). Accordingly, scaffolding can be 
considered as assistance from teachers to pupils through interactions that 
enable them to make meaning of science content using multiple 
languages alongside resources as they move from the actual development 
level to the potential development level.             
   ZPD is defined by Vygotsky (1986) as the distance between the actual 
development level, as determined by independent problem-solving, and 
the level of potential development as determined through problem-
solving under adult guidance. Every pupil may achieve their potential 
development level by internalizing information from their interactions 
with a more skilled person (Vygotsky, 1986). Although Vygotsky did not 
mention the concept of scaffolding, scaffolding has been developed by 
drawing on Vygotsky’s theory of ZPD by many scholars (e.g., Bruner, 
1985; Scott, 1998; Wood et al., 1974). On the one hand, scaffolding is 
described as “a process of ‘setting up’ the situation to make the child’s 
entry easy and successful and then gradually pulling back and handing 
the role to the child as he becomes skillful enough to manage it” (Bruner, 
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1983, p.60 as cited in Walqui, 2006). On the other hand, it is described 
the scaffolding process as the assistance of a tutor to enable a child to 
achieve an educational goal that is currently beyond their unassisted 
performance (Wood et. al., 1974). In any case, from a sociocultural 
perspective, scaffolding is widely considered a kind of assistance in 
pupils’ knowledge development through the interactions between teacher 
and pupil (Bruner, 1985; Holton & Clarke, 2006; Maybin et al., 1992; 
Scott, 1998; Wood et al., 1974).  
   Scaffolding allows pupils to reach a certain development level in 
science that they would not have otherwise accomplished on their own. 
Science teachers act as coaches, supporting pupils to make meaning of 
science by providing scaffolding through explicit clarification of the 
issues that they are not familiar with (Scott, 1998). Thus, teacher 
interactions through talking science can scaffold content to aid the 
meaning making process for pupils. In the interaction between pupils and 
teachers, scaffolding processes are not regulated solely through the use 
of texts in their first and second languages as resources for meaning 
making, as they may also be manifested through the use of resources such 
as gestures, pictures, videos, drawings, and so on in science classes. 
Additionally, although teachers attempt to scaffold interactions using a 
variety of resources for meaning making, each attempt at scaffolding does 
not necessarily lead to successful meaning making (Holton & Clarke, 
2006).             

4.5. Language practices from a sociocultural viewpoint      
Recently arrived pupils are at the beginning of their second language 
development; thus they are not familiar with most of the terms and 
concepts in their second language. If these pupils have had an education 
in their home country, they might use the meanings of the scientific terms 
that have been established in their first language during their schooling in 
their homeland and associate them with the corresponding science 
content in their second language. This practice of using their different 
languages to make meaning of knowledge has been varyingly termed as 
translanguaging, code-switching, etc. and also be theorized differently in 
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linguistic theories such as translanguaging theory (Garcia, 2009). For 
example, the term translanguaging was coined by Cen Williams (1996) 
who used it to identify a pedagogical practice that alternates between first 
and second languages in teaching situations, when reading is done in one 
language and writing is done in another language.  
   From the translanguaging theory point of view, study guidance can be 
seen as a translanguaging practice using the pupils’ first and second 
languages. In exactly the same way, study guidance can be also seen as a 
code-switching practice from another perspective. I am aware of the 
linguistic practices which take place during study guidance sessions, 
however, linguistic theories are not used as a part of the theoretical 
framework of this research project. This is because delving into linguistic 
theory risks shifting the focus from the meaning making of science to 
second language development. Thus, the theoretical framework in this 
research derives from sociocultural theory and rather emphasizes the 
pupils’ first and second languages as resources for meaning making.       
   In interactions in study guidance sessions, the tutors and the pupil use 
different resources to make meaning of science content while talking 
about science. The resources they use are to a great extent linguistic, 
which might be mainly first and second languages. Linguistic resources 
are used as mediating tools in the sociocultural environment (Moll, 1990). 
Their first language plays an especially important role in the meaning 
making of science content in their second language (Msimanga & 
Lelliott, 2014). Languages are more or less familiar to the recently arrived 
pupils, from school experiences in a new country and from everyday life 
and maybe former school experiences from their homeland. However, the 
available linguistic repertoire in study guidance interactions is often 
applied in combination with other resources, such as gestures and images. 
Even so, the use of linguistic resources is crucial when communicating in 
science.     
   In study guidance sessions the pupils’ first language is a resource that 
plays an important role when developing knowledge in a school subject 
that could be communicated in their second language, in this case the 
Swedish language. Second language development does not follow the 
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same process as one’s first language development (Vygotsky, 1986). The 
pupils’ advanced knowledge of their own language plays an important 
role in second language development because it uses the semantics of the 
first language as its foundation (Vygotsky, 1986). That is to say, one does 
not repeat past linguistic developments in learning a new language, but 
instead one uses one’s first language as a mediator between the physical 
world and the new language. For example, pupils might use the meanings 
of terms that they have already developed well in their first language 
(Collier, 1995). The reverse is also true, in as much as pupils associate 
terms in their second language with their previous knowledge in their first 
language. The pupils might not have prior knowledge about terms in their 
first language, in this case, they develop new knowledge using their first 
and second languages.     
   Usage of their first and second languages aids pupils to make meaning 
in teaching situations (Garcia, 2009); however, these language practices 
might carry a risk of challenges. Meaning making of science might be 
challenging due to the fact that scientific concepts do not carry unique 
fixed meanings, which is the same as all other disciplines. It might 
become even more challenging when different languages are used. 
Attempts by tutors to scaffold content using both the first and second 
language of pupils can mislead them when the meaning of the science 
content in their first language is associated with an incorrect term in the 
second language. For example, it is problematic if the translated meaning 
of the term does not match the context in which the term is used in the 
second language or vice versa.        

4.6 A multimodal perspective on study guidance practice       
In the same way as all social interactions (Norris, 2004, p.3), all 
communication and interactions in study guidance are also multimodal. 
In order to make the meaning of multimodality of study guidance clear, I 
will discuss the use of the terms mode, multimodality, and resources. A 
mode can be considered as a socially organized set of resources for 
meaning making (Jewitt et al., 2016). For example, language can be 
considered as a mode of communication, and resources such as oral text, 
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vocalization, and non-lexical vocalization are the resources of language 
mode. Similarly, the body is also a mode, and resources such as gestures, 
body postures, and facial expressions are the resources of this mode. In 
this way, a mode can be seen as a specific way to communicate (Jewitt, 
2014), in another word a mode is a communication channel. 
Multimodality means having or using a variety of modes for meaning 
making. Multimodality is to extend the social interpretation of language 
and its meanings to the whole range of representational and 
communicational modes or resources for meaning making employed in a 
culture-such as image, writing, gesture, gaze, and speech posture (Jewitt, 
2014). That is to say, multimodal approaches representation, 
communication, and interaction are more than verbal language.          
   A multimodal perspective on study guidance practice extends social 
interpretation in pupils’ available languages to the whole range of 
communication resources for meaning making such as images, writing, 
gestures, gaze, speech, and posture. Study guidance in science includes a 
wide range of communication modes for meaning making during 
interaction with pupils. Recently arrived pupils’ meaning making 
processes can be understood if we take into consideration the multimodal 
resources that mediate their meaning making as Vygotsky (1986) claims 
the higher mental function is mediated by tools and signs (e.g. language, 
and gestures). Meanings are made, distributed, received, interpreted, and 
remade through resources in a variety of modes, and not just through 
verbal language, whether through speech or writing during teacher-pupil 
interactions.   
   In the study guidance interactions, multimodal resources can be seen as 
elements for meaning making and context is seen as shaping the 
resources, which are in a constant process of change (cf., Van Leeuwen, 
2004). A multimodal perspective considers how resources are selected 
and orchestrated by individuals to make meaning in a particular context 
and to realize a specific social meaning (Jewitt, 2014). Furthermore, a 
multimodal perspective pays attention to interactions integrated with the 
repertoire of resources for meaning making used by individuals to 
communicate with one another, and what motivates choices by 
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individuals to use one resource over another. Since different modes have 
different effects on meaning making, the choice of modes and interaction 
between modes is important for meaning making by pupils (Van 
Leeuwen, 2005). In teacher-pupil interactions, teachers provide 
scaffolding through their choice of modes, and pupils orchestrate their 
meaning through the selection and configuration of modes. Pupils bring 
together and connect the available resources that are most suitable for 
them in order to express the meaning that they want to express at a given 
moment (Jewitt, 2014). In relation to the multimodality of study 
guidance, activity theory will now be presented from a sociocultural 
perspective.               

4.7  Activity from a sociocultural perspective           
Activity as an analytical tool (Leontév, 1981) has been used in this 
research. An activity is defined as a self-contained occurrence related to 
meaningful science content, in which resources are used such as written 
text, verbal text, models, and body language. Classroom activities are 
considered to be socially organized, and verbal actions and non-verbal 
actions are interactionally connected in these activities (Mehan, 1979). 
Likewise, study guidance activities in my work involve tutor-pupil 
interactions, where different resources are used to assist pupils in the 
meaning making of science in their available languages. Talk is 
performed alongside other resources to mediate different activities during 
the study guidance and meaning making by pupils that are associated with 
scientific content is activated by the semiotic properties of the situation. 
Activity is further described by Wells (1996, p.75), based on Leontév’s 
arguments, and, accordingly, an example of activity as “the practice of 
education” through verbal and non-verbal communication in the 
classroom (Wells, 1996). According to Leontév (1981), semiotic 
resources have a central role in the theory of activity; “Tools mediate 
activity and thus connect humans not only with the world but also with 
other people” (p.55). In activities, pupils’ meaning making of content is 
activated by the semiotic properties of the situation. Each study guidance 
activity included in my analysis contain the pupils work with science and 
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examples where the tutor scaffolds the pupils’ meaning making 
processes. Furthermore, within these activities, linguistic resources of 
pupils, as well as other resources, are used to mediate their meaning 
making of science.         
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Chapter 5: Methods  
In this research project, I adopted a qualitative research approach 
(Bloomberg, 2018). Using a qualitative multimodal analysis, I strive to 
contribute to the field of science education with discipline-specific 
knowledge of the meaning-making and scaffolding processes that take 
place through study guidance interactions. I collected data through video 
observations, informal interviews, and field notes (pictures and notes 
from pupils, tutors, and teachers). In this research project, I chose to focus 
my analysis on video observations of study guidance sessions. However, 
I used field notes and informal interviews as background information in 
the analysis: for instance, I use photographs to demonstrate tutors’ and 
pupils’ actions in the analysis. I collected data with the aim of capturing 
pupils’ and tutors’ actions in this unique environment (cf., Yıldırım & 
Şimşek, 2018). I was inspired by the general ideas of qualitative 
fieldwork—trying to understand what is going on in the “real situation” 
(Robson & McCartan, 2016) of study guidance practice. I used video 
recordings to capture interactions in study guidance sessions. In total, I 
observed interactions between eight tutors and thirteen recently arrived 
pupils.     
   I used content analysis (Krippendorff, 2019) to categorize my data into 
science-related and non-science-related interactions. I then used an 
inductive approach to categorize science-related interactions into 
different levels of analytical units, i.e. activities. In the same way, 
activities were categorized into another level of analytical unit: namely, 
activities segmented into events. Each of the examples of events served 
as data for my fine-grained multimodal analysis. I recorded a total of 14 
hours of video, 10 hours of which captured study guidance interactions 
focused on science. From this data, I identified six different types of 
activities, a total of 64, and then divided each activity into 187 events 
(figure 2). I close this section with a methodological discussion regarding 
video observations, language use, and ethical considerations, 
respectively.   
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5.1. Participants                       
 Thirteen recently arrived Turkish-speaking pupils and eight tutors 
participated in this project. I chose to include only recently arrived pupils 
and tutors whose first language was Turkish. The reason is that I have the 
same first language as they have. All pupils and tutors in this research 
met specific criteria in line with my research purpose (Robson & 
McCartan, 2016). My inclusion criteria for pupils were being Turkish 
speakers who had arrived in Sweden less than four years ago and who 
were receiving study guidance in science, while my inclusion criteria for 
tutors were being Turkish speakers who had been delivering Turkish-
language study guidance in science. I arrived at my participant sample 
following the steps shown in figure 1:   
 

    
   The Swedish Migration Agency first supplied a statistical document 
that reported 42 municipalities where recently arrived Turkish 
populations existed (Appendix I). The multicultural support units at 34 

Figure 1: Steps followed to arrive at the sample of the participants.          
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of these municipalities were reachable in the initial stage of my study. I 
contacted Turkish-speaking tutors through the multicultural support units 
that employed them and conducted phone interviews with 38 of them. I 
asked them, for example, if they tutored in science and whether they had 
been teaching on-site or remotely, as well as questions about their work 
experience, background, and so on. Out of the 38 tutors, 8 consented to 
participation in the study. Some reasons for the small group of tutors, 
despite a large number of interviews, were as follows: some tutors were 
currently covering other subjects, others did not wish to have visitors 
during their sessions, and most of the tutors were delivering distance 
teaching because the Covid-19 pandemic was unfolding in the country. 
Each participating tutor designated recently arrived pupils of theirs 
receiving study guidance in science to participate in the study together. 
The tutor’s reasoning for their assignment was to choose pupils who were 
currently taking study guidance in science at the time that the research 
was conducted. This resulted in thirteen recently arrived pupils who 
consented to participate in the study. The following text and table 1 
present more information about pupils who participate in the research. I 
assigned each participating pupil and tutor a number to protect their 
identities.     
 

Pupils 
(age) 

Current 
educatio

n 

Previous 
education 

Date of 
arrival in 
Sweden 

Length of 
the 

introductory 
course 

Spent 
time in 
Sweden 

Available 
Languages 

Pupil 1 
(16) 

8th grade 7th grade October 
2017 

1 month 2 years 
and 6 

months 

Turkish 
Kurdish 

Pupil 2 
(15) 

8th grade 6th grade October 
2017 

1 month 2 years 
and 6 

months 

Turkish 
Kurdish 

Pupil 3 
(15) 

8th grade 6th grade August 
2018 

4-5 months 1 year 
and 8 

months 

Turkish 
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Pupil 4 
(13) 

6th grade 4th grade July 
2018 

12 months 1 year 
and 10 
months 

Turkish 
German 

Romanian 

Pupil 5 
(13) 

6th grade 6th grade August 
2019 

1 month 8 
months 

Turkish 
Arabic 

Pupil 6 
(12) 

5th grade 4th grade August 
2018 

12 months 1 year 
and 
9 

months 

Turkish 
Romanian 

   Pupil 7        
(14) 

5th grade 5th grade August 
2018 

3 months 7 
months 

Turkish 

Pupil 8 
(11) 

4th grade 4th grade January 
2019 

No 1 year 
and 
5 

months 

Turkish 

Pupil 9 
(12) 

4th grade 4th grade August 
2018 

3 months 7 
months 

Turkish 

 Pupil 10 
(11) 

4th grade 4th grade January 
2019 

No 1 year 
and 
5 

months 

Turkish 
Azerbaijan 

Russian 
English 

      Pupil 11 
(12) 

4th grade 4th grade September 
2018 

1 month 8 
months 

Azerbaijan 
English 

Pupil 12 
(12) 

4th grade 3rd grade May 
2017 

Yes 2 years Turkish 

Pupil 13 
(11) 

3rd grade 3rd grade August 
2018 

3 months 7 
months 

Turkish 

 
     Table 1: Background information about the participating pupils.                    
 
   The participating pupils were enrolled in 3rd, 4th, 5th, 6th, or 8th grade 
and had received prior education for varying lengths of time in countries 
that included Turkey, Azerbaijan, and Germany before they arrived in 
Sweden. Their grade placement was dependent on their age, and 
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performance during a survey9 of the pupil’s earlier schooling, knowledge, 
experiences, and interests. Many pupils spoke various first and second 
languages; however, their strongest language in an educational context 
was Turkish. Whether the pupils had participated in an introductory 
course, as well as its length,10 varied between different municipalities. 
While some of the pupils had participated in the introductory course for 
different lengths of time, some other pupils had never done so. Lastly, the 
amount of time pupils spend in Sweden was also varied, ranging from 
seven months to two and a half years; however, all the pupils had been 
contacted by a school organization as soon as they had arrived in Sweden. 
The time lost during the transition between the end of their education in 
their prior country of residence and the start of their education in Sweden 
was about three months on average. Table 2 presents some information 
about the tutors’ backgrounds. 
 

 
Table 2: Background information for participating tutors.        
 

 
9 Survey is the Swedish School Agency’s translation of the Swedish term kartläggning. 

The surveying process is an official procedure, where schools assess recently arrived 
pupils’ knowledge in different school subjects in order to place them in the appro-
priate grade once they arrive at schools in Sweden.  

10 The recently arrived pupils might receive the introductory course, where they are 
given knowledge in Swedish they need to be able to take part in instruction in regular 
classroom groups as early as possible (The Swedish National Agency for Education, 
2016).  

Tutors (age ) Work 
experience  

Science 
background  

Teaching 
legitimation  

Tutor 1 (34) 3 years yes yes 
Tutor 2 (34) 5 years yes yes 
Tutor 3 (40) 7 years yes yes 
Tutor 4 (50) 4 years yes yes 
Tutor 5 (43) 4 years yes yes 
Tutor 6 (68) 37 years no yes 
Tutor 7 (32) 3 years yes no 
Tutor 8 (64) 14 years  yes  yes 



Feyza Axelsson 

66 

   The participating tutors had between 3 and 37 years of work experience 
in the teaching profession. Almost every tutor had a science background, 
such as studying science at the university level. Only one tutor had no 
science background, but he had been teaching for 37 years. Similarly, 
most of the tutors had a teaching certification, either from Sweden or 
another country. Only one tutor had no teaching certification, but he was 
pursuing certification through on-the-job training. The tutors had various 
first and second languages; however, all of them had Turkish as a first 
language and Swedish as a second language. None of the tutors was a 
native Swedish speaker.     

5.2. Gathering multilingual and multimodal data        
I conducted my fieldwork in ten Swedish public schools distributed in 
seven different cities in southern Sweden. My observations of the study 
guidance sessions took place during the spring of 2020.   
   I videotaped 14 study guidance sessions as a way to capture the 
multilingual and multimodal interaction between the recently arrived 
pupils and their tutors. These video observation gave me access to 
detailed information (Robson & McCartan, 2016) about the study 
guidance sessions that enabled me to identify not only utterances and 
nonverbal vocalizations but also gestures, body postures, and facial 
expressions. During the fieldwork, I observed scaffolding and meaning-
making processes in their specific contexts. These observations allowed 
me to understand pupils’ and tutors’ actions in their unique environments 
(cf., Yıldırım & Şimşek, 2018). I consider observational data to be “live 
data” that is gathered directly from participants’ actions in real situations, 
in contrast to data gathered second-hand by asking participants to talk 
about their actions. It is for this reason that I focused on observations of 
scaffolding and meaning-making processes rather than interviewing 
pupils and tutors about their meaning-making and scaffolding processes, 
as participants themselves are unlikely to possess full insight into their 
own meaning-making behaviors (Cohen et al., 2011).  
   During the study guidance sessions, I took the role of observer in the 
classroom. In situations where the researcher (me) acts as an observer, is 
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called “observer as participant” (Robson & McCartan, 2016). The 
observer as a participant joins the classroom as a researcher; however, the 
researcher does not take part in the activities in the classroom (Cohen et. 
al., 2011; Robson & McCartan, 2016). Accordingly, I made all the video 
recordings in the classrooms, but did not do any teaching with either the 
tutors or the pupils during the sessions. I passively stayed in a corner and 
avoided eye contact with them. I rarely moved during the sessions to 
avoid drawing attention to myself. At times, other participants posed 
questions to me during observation: for example, one tutor asked me 
whether it would be possible to keep a flag flying on the moon. I avoided 
answering questions about the instructional content, because I did not 
want to affect pupils’ opinions about science subjects. 
   In my research project, the observed study guidance sessions took place 
in several ways, some taking place before the science subject class, others 
taking place after science class, and some occurring simultaneously with 
science class. Some sessions were one-on-one, while others were in a 
group format. These different forms of study guidance are representative 
of the most common forms that study guidance takes (Morgan, 2014). It 
was usually tutors and science teachers who chose the format to follow, 
depending on the pupils’ needs, the tutors’ competence in the content, 
and the school’s organization.   
   In total, I recorded eight individual sessions conducted after class, one 
individual session held in a separate room before class, and three 
individual sessions that occurred in the science classroom itself while the 
regular science lessons were taking place. I also observed one group 
session conducted before class and one group session held after class. The 
predominant session format in my data was individual sessions held after 
science class. Table 3 presents the numbers of each type of study 
guidance session included in my observational data.  
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Format  Before science 
class 

After science 
class 

During 
science class 

Individual 1 8 3 
Group 1 1 - 

 
Table 3: Different formats of study guidance sessions observed during the data 
collection processes.        
        
   In individual study guidance sessions held before the subject class, 
tutors prepared pupils for the upcoming subject class by going through 
the topic(s) to be covered (Morgan, 2014). In both individual and group 
sessions after class, tutors repeated the same content that the pupils 
learned in their regular class using both first and second languages and 
helped to cover the knowledge that these pupils may have missed in the 
subject class (Morgan, 2014).   

 
   Individual sessions took also place in parallel with the subject class. In 
these types of sessions, tutors generally sat near the pupil in the classroom 
and supported the pupil in following the instruction as it unfolded 
(Morgan, 2014). The aim of study guidance sessions paralleled the 

Picture 1: The picture on the left shows a group study guidance session, 
while the one on the right shows an individual session.   
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subject class is to support pupils by giving direct support connected to 
instruction, which facilitates pupils’ following the ongoing instruction 
(Morgan, 2014).         

 
   Depending on the classroom conditions, I used different tools to 
conduct observations. In subject classes I used two cameras and two audio 
recorders in order to capture a wider field of action and more clearly 
record the voices of all participants. I positioned the cameras so as to 
minimize disruption of the classroom: one oriented to capture interactions 
between pupils and tutors and the other focused on the science teacher’s 
whiteboard notes. I used a single camera and single audio recorder to 
record study guidance sessions held separately, as these usually took 
place in smaller rooms and involved fewer participants.  
   I also took field notes and conducted informal interviews to collect 
background information for the analysis. Although these data are not the 
focus of analysis, they do serve as a way for me to provide background 
information about participants’ education and experiences, clarify aspects 

Picture 2: An individual study guidance session taking place in parallel with a 
science class. The recently arrived pupil is in green t-shirt, and the tutor sits close 
to the pupil wearing black; the science teacher is standing with a ruler in her 
hand.  
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of participants’ behavior that are unclear in the records, replicate material 
from textbook, provide information about different types of study 
guidance, and so on. I also photocopied notes made by pupils, tutors, and 
subject teachers during sessions. I gathered additional data when I had the 
opportunity to do so: for example, through informal chats. I did not plan 
out or schedule the time or place when interviews would take place 
(Robson & McCartan, 2016). My data analysis of events included all 
these data sources.  

5.3 Analysis of multilingual talk alongside other resources 
used in the study guidance sessions           

5.3.1 Data transcription and translation       
All video data were entered into the MAXQDA11 software program, 
which was then used to transcribe all the recordings verbatim and make 
the categorizations in the software. I transcribed 14 hours of video 
recordings verbatim from study guidance sessions. Both verbal and 
nonverbal communications were reflected in the transcriptions in order to 
give a broader view of interactions between tutors and pupils with respect 
to general ideas of sociocultural theory on interaction. Although I made 
a detailed transcription of the data, a transcription alone is not sufficient 
for multimodal analysis. Thus, I use both the written transcripts and 
reviewing of the videos themselves to analyze examples through a 
multimodal perspective, because it would not be possible to capture every 
single interaction even in the detailed transcriptions.  
   The data were transcribed in their original language. Conversations in 
Turkish between tutors and recently arrived Turkish pupils were 
transcribed in Turkish, and conversations in Swedish between tutors, 
recently arrived Turkish pupils, and science teachers were transcribed in 
Swedish. An analysis was conducted considering the original languages 
of interactions, and thus translations of examples into English was 

 
11 MAXQDA is a data analysis program that can be used to support manual analysis to 

make transcription video files and categorizations; however, it is still the researcher 
who types all the transcriptions and also creates the categorizations.  
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undertaken after the data analysis. I then reviewed my analysis of the 
examples several times, considering both the original transcript and its 
translation. I avoided doing word-by-word translations and instead tried 
to translate from Swedish and Turkish into English in a way that captured 
the underlying meaning as much as possible. I provide any necessary 
clarifications for the translations in brackets.  

5.3.2 Categorizing the data material    
In this section, I described the process in which the data containing 
science-related multilingual talk alongside other resources in the study 
guidance sessions was categorized (figure 2). I began the data analysis by 
defining science-related communication and separating it from 
communication that was defined as non-science related. I then subdivided 
these science-related episodes into shorter segments that I call activities. 
Finally, I divided the activities into events that occurred within them 
(figure 2).   

 
            Figure 2: Breaking down the data into units of analysis.   
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   I continue by introducing analytical procedures for analyzing the data 
in detail in the following text.  
Science-related communication: I began my data analysis by using 
qualitative content analysis (Krippendorff, 2019) to identify interactions 
that involved science-related communication and to sort out other types 
of communication, such as instruction on other subjects, greetings, 
classroom management or pupils talk about subjects such as history or 
math, etc. About 10 hours of the 14 hours of recorded sessions were 
related to science, leaving 4 hours of recordings that were excluded from 
the analysis.    
Activities: I then inductively divided these 10 hours of recordings into 
activities, yielding 64 activity episodes in total, which I classified into six 
different types. The concept of activity was adopted from the research 
conducted by Wells (1996). Activities are socially organized actions in 
teacher-pupil interactions, in which verbal and nonverbal actions are 
interactionally connected (Wells, 1996). During the study guidance 
sessions, scientific dialog is presented alongside other resources to 
mediate different activities.   
   In this research, I consider an activity to be a bounded occurrence 
related to meaningful science content that engages resources for meaning 
making, such as texts, speech, models, and body language. I categorized 
activities based on participants’ actions and their use of resources for 
meaning making. Teachers and pupils varied their actions between 
different activities: for instance, a teacher might explain the water cycle 
by reading a text out loud, constituting a reading-aloud activity, or 
describe the anatomy of the eye using an eye model, constituting a 
modeling activity. Thus, participants’ actions shifted when switching 
from a modeling activity to a reading-aloud activity. The name of each 
type of activity is assigned looking for what participants are doing in an 
activity: for instance, if they are discussing (discussion activity) or if they 
are making models (modeling activity). The six different types of 
activities I identified are: reading aloud activity (21), discussion activity 
(11), demonstration activity (9), modeling activity (8), embodied 
experience activity (8), and video-watching activity (7). Picture 3 
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illustrates different activities that took place in the study guidance 
sessions.     

 
   Part 1 of this picture shows an embodied experience activity in which 
a tutor and pupil use their bodies to experience the scientific phenomenon 
of gravity. Part 2 shows a video-watching activity in which participants 
watch a computer video showing the organs of the human body. Part 3 
shows a modeling activity in which the participants use an eye model as 
a resource to visualize the structure of eye and also feel it by touching 
different parts of the model. Part 4 shows a discussion activity in which 
participants use different resources, including speech, to discuss 

Picture 3: Different activities that took place in study guidance sessions.  
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Newton’s laws of motions using examples from daily life. Part 5 shows 
a reading-aloud activity in which participants read from a textbook about 
the features of different materials in nature and discuss the reading.  
Lastly, part 6 shows a demonstration activity in which participants 
demonstrate the scientific phenomenon of free fall using physical 
artifacts.  
Teachers and pupils shift their focus on resources while changing their 
actions in different activities. That is, teachers and pupils may use a 
variety of resources in different activities; however, in general, certain 
resources are central to each activity type, and participants shift their 
primary resources when they change their actions to engage in different 
activities. For example, models and verbal speech are some of the 
resources used for modeling activities, while written and oral texts are 
some of the resources used for reading-aloud activities. Thus, activity 
types provide information about what resources teachers use for 
scaffolding the content and what resources pupils use to make meaning 
of it. A randomly chosen study guidance session was scrutinized in order 
to exemplify how a tutor and a pupil shift their focus on resources and 
their actions in different activities (table 4). The chosen example is from 
individual study guidance after science class that was recorded for this 
study.           
 

Activity Resources used in the activity 
Unrelated to science: Greeting  - 

Discussion  activity: a discussion on a 
picture in the science textbook to repeat 
previously studied content   

Verbal speech: multilingual conversation 
Written text: science textbook and picture 
Nonverbal: Gestures    

Unrelated to science: Moving to another 
room because of interruption 

- 
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        Table 4: An overview of various activities and resources.   
 
   As seen in table 4, activities include the use of multilingual and 
multimodal resources in study guidance interactions. Each activity can be 
further divided into events through a close analysis, with an explicit focus 
on interaction patterns.    
Events: Each activity is inductively divided into events. I searched for 
interaction patterns within each activity as a way to find representative 
interaction events. Events are tutor-pupil interactions within an activity 
that display a certain pattern of scaffolding and meaning making related 
to science content. Thus, it is also important to discuss how concepts of 
scaffolding and meaning making are used in events. I believe that it not 

Reading-aloud  activity: reading from 
science textbook  

Verbal speech: multilingual talk 
Nonverbal: body movements, gestures 

Embodied experience activity: 
experiencing scientific term    

Verbal speech: multilingual talk 
Nonverbal: body movements, gestures 

Demonstration activity: showing the 
different matters: metal, wood and gold     

Verbal speech: multilingual talk 
Nonverbal: gestures 
Models: table and paper  

Unrelated to science:  Talking about other 
school subjects 

-  

Reading-aloud activity: science textbook Verbal speech:  multilingual talk 
Written text: science textbook and pictures 
Nonverbal: Gestures, facial expression 

Unrelated to science: talking about earlier 
experiences that is not related the science 

-  

Reading aloud activity: reading science 
textbook.  

Verbal speech: multilingual talk 
Written text: science textbook and pictures 
Nonverbal: gestures   
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possible for me to know exactly whether or not pupils are making 
meaning of science content in a given context; however I can see signs of 
their meaning-making processes when they express their meanings 
through, for example, talking, drawing, gesturing, etc. I considered 
scaffolding to be tutors’ actions (e.g., giving the meaning of a scientific 
term in the pupils’ first language) that assist processes of making meaning 
of science content.  
   Each event type refers to a similar pattern of interactions through which 
scaffolding and meaning making take place: for example, through 
translations. I searched inductively for different patterns across all events 
to shed light on how scaffolding and meaning making take place in study 
guidance interactions. Three different types of events were identified in 
the data: namely, translations, reformulations, and questions & answers. 
The decision to choose only three types of events instead of including all 
the different types of events was made to provide a better representation 
of the whole dataset. I found—through an analysis focused on typical 
interaction patterns—that these three types of events (i.e., translations, 
reformulations, and questions & answers) recurred and were 
representative of all the identified events.  
   In the result section I focus on the three most common event types: 
translation, reformulation, and questions & answers. All the events 
related to translations put into the collection of translations (including 68 
examples of translation events). The collection of reformulations 
(including 60 examples of reformulation events) and the collection of 
questions & answers (including 59 examples of question & answer 
events) were also created in the same way. Within each collection—
translation, reformulation, and questions & answers—there were 
different ways how these events are manifested in the activity. 
Approximately 5–6 events were chosen from each collection as 
representative examples to be present in the results section. Each chosen 
event is representative of the collection and reflects the characteristics of 
the other examples in the same collection (Lindstedt, 2019). For example, 
from among the 68 translation events, I selected events that reflect 
different subtypes (e.g. joint translations, translations from the whole to 



 
  

 77 

the parts) and that were used in different activities (e.g. reading-aloud 
activities, modeling activities), as well as the different session formats 
(e.g. study guidance after science class or study guidance during the 
science class). Moreover, I strove to include examples from each 
observed study guidance session12 in order to maintain the 
representativeness of the whole dataset. In the results, I present these 
representative examples of translations, reformulations, and questions & 
answers to show how scaffolding and meaning-making processes take 
place in study guidance interactions.  
   At this point, it is essential to discuss how translations, reformulations, 
and questions are different from each other. One might consider 
translation to be the same as reformulation, since tutors or pupils rephrase 
text content while translating text content from one language to another. 
Furthermore, the use of multiple languages in both translation and 
reformulation can make them even more similar. However, translations 
and reformulations are studied separately in this research, as they are 
considered to differ from each other. Translation is defined as the “result 
of a linguistic textual operation in which a text in one language is 
reproduced in another language” (House, 2014, p. 1). Accordingly, in the 
data, I identified translation as a process that occurs when the participants 
try to find corresponding meanings in another language.    
   Unlike translations, reformulations involve more than uttering the same 
content in another language. Reformulation can be defined as a process 
of rephrasing text content as a way to scaffold meaning-making processes 
(Martin, 1987; Oliveira, 2015). Accordingly, in my data, reformulations 
were identified as a process in which science text content is reorganized 
using multiple languages. To be clear, science text content is reorganized 
through reformulations by changing the meaning of the content to some 
extent, in both Swedish and Turkish, alongside multimodal resources. For 
example, text content in Swedish might be reformulated in Turkish by 

 
12 There are exceptions. Interactions in all study guidance sessions were analyzed, but 

interactions in study guidance sessions with pupil 8, pupil 10, pupil 13, and tutor 4 
are not presented in the results.   
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expanding the text content, interpreting the text content, or making a 
broad description of the text content.  
   Questions refer to interactions where one seeks specific content to be 
revealed (Kawalkar & Vijapurkar, 2013). In my data, I identified 
questions when the tutor or pupil made a verbal or nonverbal statement 
that required an answer. In doing so, I not only include questions from 
tutors or pupils but also answers to their questions. Questions might be 
posed when further information about science content is required, when 
the pupils or tutors are interested in specific science content, when they 
are confused or surprised, or when they are waiting for confirmation 
about the correctness of science content. Differentiating questions, 
translation, and reformulation from each other does not mean that an 
example includes only either translation or reformulation, or questions. 
Instead, the focus is placed on only translation, reformulation, or 
questions in the chosen examples.  

5.3.4 Multimodal Analysis of Examples                                     
Each representative example of events was taken to be further analyzed 
through a multimodal analysis methodology. A multimodal analysis 
refers to a description of communication and representation to be more 
than about verbal language and attends to capture the full range of 
communication forms (Jewitt, 2014, p.15) including gestures, facial 
expressions, etc.  Accordingly, a multimodal perspective on data analysis 
was suitable for my research since study guidance interactions included 
multilingual conversations that take place together with a variety of other 
resources between recently arrived pupils and their tutors. Furthermore, 
the multimodal analysis provides opportunities to see the scaffolding and 
meaning making processes from a broader perspective including a variety 
of multimodal resources in tutor-teacher interactions. Multimodal 
analysis can be conducted at different detail levels depending on the aim 
of the analysis. In my research, I used multimodal analysis to analyze 
how different resources are coordinated together and play a central role 
in pupils’ meaning making process of science content.  
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5.3.5 Presentations of analysis   
In the results chapter, I present each example event following a three-part 
template consisting of an introduction, the transcript, and analysis (figure 
3).   

Figure 3: Three-part template   
 
Introduction: In the introduction part (figure 3), I present information that 
is necessary to understand examples. For example, background 
information might include the pupil’s grade, the type of study guidance, 
the type of activity, the available resources, the assignment from the 
science teacher, the application used by the tutor, and the pupils’ 
experiences in the science class before attending study guidance, etc. This 
information is helpful to get a general picture of the context where the 
conversation between the tutors and pupils takes place. In this way, some 
of the actions in the examples become clearer. The introduction does not 
include any analysis.  
Example: In the example (figure 3), I present a transcript of the example 
event that conveys both nonverbal and verbal ones, referencing the use of 
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physical artifacts, drawings, and handwriting from a multimodal 
perspective.  
Analysis: In the analysis (figure 3), I discuss the scaffolding and meaning 
making processes that the participants engaged in using the multimodal 
resources in the example: what happened in the example, how scaffolding 
and meaning making took place, and why they happened or how I 
interpret these processes. I begin the analysis with a sentence about what 
is happening in the example as a whole in terms of the activity and the 
scaffolding and meaning-making processes: for instance, the tutor 
provides scaffolding through reading aloud to assist the pupils' meaning 
making. Then I continue by describing how scaffolding and meaning 
making happen through the use of multimodal resources in the example. 
Lastly, I conclude why it happened or what I can get out of it. 
Furthermore, analysis is conducted considering both technical and 
conceptual precision. Technical precision is delivered, for example, using 
the precise line numbers that show scaffolding and signs of meaning 
making. Conceptual precision is provided in the analysis, for example, by 
using scholarly terminology to identify different gestures (e.g., beats or 
and iconic gestures), facial expressions (e.g., pursed smile and tongue 
display), vocalization (lexical vocalization, non-lexical vocalization), and 
physical artifacts.      

3.6 Symbols used in the transcripts  
The presentation of the examples and the instructions for reading all the 
examples in this text are the same throughout the whole results chapter. 
Below, an example is given to demonstrate the reading instructions. In 
the transcripts, each speaking turn in the dialog is numbered, as shown in 
the following example, and the voices are identified as pupil (P), tutor 
(T), video (V), or science teacher (ST). Moreover, each turn consists of 
two different parts. The first part is written in italics and contains the 
original text in Swedish/Turkish. Bold italic style indicates text spoken in 
Swedish (e.g., fritt fall), while non-bolditalic indicates text spoken in 
Turkish (e.g., serbest düşüş). The second part is set in Roman style and 
contains the text translated into English, using bold for text spoken in 
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Swedish (e.g., free fall) and non-bold for text spoken in Turkish (e.g., 
free fall). Additionally, information in square brackets refers to the 
researcher’s clarifications. The ellipsis symbol refers to incomplete 
statements. Hashes refer to speech that could not be deciphered and 
participants’ names in the conversation.    
         For example:  

1-T:         Bir de fritt fall denen bir şey var. Serbest 
düşüş diyebiliriz Türkçe´ de. 

                There is something that we call free fall. 
We call it free fall in Turkish. 

2- P:        Nasıl oluyor?   
                How is it? (As if the pupil gets confused).         

   
Instructions for reading all examples in this text are shown in the table 
below:                                 

 
   Table 5: Symbology used in the transcripts.   

5.4 Methodological discussion                  
In this section, I discuss the methodological limitations and strengths of 
this project, such as the limitations of the data collection tools I used. 
Observation, as a tool for data collection, is suitable for this type of 

Symbology Meaning 
Italic Original transcript 
Non-italic English translation 
Bold Text said in Swedish            
Non-bold The text said in Turkish 
() Author’s remarks 
… Incomplete statements    
### Unidentifiable speech                    
T Tutor 
P Recently arrived pupil                                      
ST Science teacher     
V Video                    
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research, but are still some limitations associated with it in a classroom 
setting. First, there is a risk that my presence as a researcher could alter 
what unfolds in the setting being observed. “How do we know what the 
behavior would have been like if it had not been observed?” (Robson & 
McCartan, 2016, p. 321). Fortunately, there are some strategies that 
researchers can adopt to reduce their impact: for example, by acting like 
a “one-way mirror” during observations—that is, by investing a 
significant amount of time allowing participants to become accustomed 
to their presence (Cohen et. al, 2011; Robson & McCartan, 2016).  
   I invested some time at the schools by making a few visits when it was 
possible and spending time with the pupils, tutors, and teachers in order 
to be familiar with them before the observations. During these visits, 
sometimes I participated in study guidance sessions for other subjects and 
sometimes participated in regular science classes. The pupils and tutors 
had opportunities to increase their acceptance of my presence at school 
through these visits. Moreover, talking with the pupils in their first 
language tended to make them feel more comfortable, giving them the 
opportunity to ask questions or make requests without having to deal with 
linguistic obstacles. Additionally, prior to the start of this study I provided 
help during some pupils’ intake assessment processes, which helped the 
pupils to see me as a part of the school rather than as an outside 
researcher. For instance, one pupil asked me for help with regard to an 
upcoming social science exam.    
   This research could have been conducted with recently arrived pupils 
regardless of their first language; however, I chose to include only 
recently arrived pupils and tutors whose first language was Turkish. The 
reason is that I have the same first language as they have and therefore 
might achieve a better understanding of the meaning-making process of 
these pupils. If I had included tutors and pupils with other first languages, 
the recordings and transcripts would have to have been translated into 
another language before analysis, and information could have been lost 
in the process. Also, indirect meanings of linguistic items, metaphors, 
exclamations, facial expressions, and gestures might be more 
understandable to a native speaker than to a non-native speaker. Choosing 
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participants who have the same first language as the researcher might 
facilitate a better interpretation of the research results; however, fully 
understanding pupils’ meaning-making processes might not be possible 
even for a native-speaker researcher.                      
   Using terms like generalizability, validity, or reliability was 
problematic in this research project, because the epistemological 
underpinnings of the research paradigm are quite different in order to be 
able to apply qualitative research methods. Instead, I prefer to use the 
term trustworthiness (Connelly, 2016; Williams & Morrow, 2009) in this 
research. The trustworthiness of my qualitative study was established, for 
example, by an articulation of its methods, such as documenting the 
observation, transcription, and data analysis procedures and the 
recruitment of participants and by providing direct quotes from the data.  
   Furthermore, every single interaction or behavior in a specific group of 
participants can mean many different things in a certain context (Tracy, 
2010); thus, illustrations, rich descriptions, and concrete details of direct 
quotes are provided in order to achieve trustworthiness. Moreover, the 
participants in this research consisted of a specific small group, and the 
results might be specific to this group. Accordingly, I merely argue for 
the results in each specific instance, avoiding general claims, because 
there is a possibility that different results could be found in another group 
of recently arrived pupils (c.f., Krippendorff, 2019). Every study is 
complementary to a general description (Lindstedt, 2019). Therefore, my 
results were a part of the general picture in the research on science 
education in a multilingual context.                 

5.5 Ethical considerations    
I followed the ethical procedures recommended by the Swedish Research 
Council (2017) throughout my project. For example, I strove to protect 
the identities of all participants and received permission from the 
principals of the participating schools, from participating tutors and 
science teachers, and from the participating pupils’ guardians. I informed 
participants in both written and oral form that their participation was fully 
voluntary and that they could chose to withdraw their participation at any 



Feyza Axelsson 

84 

time without giving a reason. In addition, I made sure to use continued 
consent throughout my whole data collection process. That is, I was 
observant in case any pupils or tutors showed signs of discomfort when I 
video-recorded the study guidance sessions, despite having submitted 
their written consent to participate in the study.    
   I also assured participants that if they chose to withdraw, that decision 
would not affect their future schooling. Because my sample included 
pupils under the age of 15, I sent consent letters to their guardians in both 
Swedish and Turkish (see Appendix II). I did not start recorded 
observations until consent was obtained from all participants, and I 
stopped recorded observations if any participant expressed a desire to 
withdraw from participation in the project. Pupils’ and teachers’ faces are 
obscured in the pictures presented in the results chapter. I also altered 
clothing, hairstyles, and other background visual details to ensure 
anonymity. All the data have been stored securely in accordance with 
Linköping University’s Privacy Policy to prevent access by unauthorized 
persons (https://liu.se/artikel/integritetspolicy-liu).   
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Chapter 6: Results      
In this chapter, I outline the results of my research project with a focus 
on science study guidance interactions. The results have shown three 
different ways of scaffolding by the tutors with regard to recently arrived 
pupils´ meaning making processes through the use of multilingual and 
multimodal resources. Accordingly, the results chapter is divided into 
three parts namely translations, reformulations, and making questions 
and answers.  
   Below in Part I, translations of science content were investigated 
through interactions between the tutors and the pupils. I showed how 
tutors provide scaffolding through translations from Swedish to Turkish 
or vice versa in order to assist the recently arrived pupils´ meaning 
making processes in science using a variety of resources, such as verbal 
and written texts, images, and models. In Part II reformulations of science 
content were explored in the study guidance interactions. I presented 
different ways of reformulations that were used as a way to provide 
scaffolding by the tutors to assist recently arrived pupils’ meaning 
making processes using different multimodalities.  
   While Parts I and II focus on translated and reformulated science 
content, Part III focuses on science content to be discovered through 
questions and answers. In part III, I investigated questions regarding 
science by the tutors or pupils and answers to these questions in the study 
guidance interaction. I revealed how tutors scaffold through questions in 
multimodal and multilingual interactions in relation to recently arrived 
pupils’ meaning making. In all parts, due to the highly multimodal nature 
of science, the pupils need to make use of a variety of resources, such as 
spoken (Turkish and Swedish) and written words, images, tables, graphs, 
diagrams, gestures, and facial expressions in combination with different 
ways of scaffolding in order to make meaning of science content in the 
study guidance sessions. Around 5-6 representative examples of 
translations, reformulations, and questions & answers were chosen to be 
presented in part I, II and III.      
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6.1 Translations of science content  
Translations of science content using the first and second language 
alongside other multimodal resources in the interactions during the 
study guidance              
In this part, recently arrived pupils’ meaning making of science and 
tutors’ scaffolding through translations was illustrated in examples and 
screenshots extracted from the dialogues transcribed from the video 
recordings of study guidance sessions. The study guidance interactions I 
observed were rich in their use of different languages. Conversations 
between pupils and tutors were mainly in Turkish; however, they also 
frequently used scientific terms, phrases, and sometimes whole sentences 
in Swedish. In addition, the science teacher spoke only in Swedish. Most 
teaching materials were in Swedish, but in some instances, participants 
also used materials in Turkish. Due to the use of different languages to 
find the meaning of the science content, translation was a significant part 
of the sessions. It was most often tutors who provided these translations, 
but pupils also sometimes engaged in translation.       
   Translations were used in the context of different activity types, such 
as reading aloud activity, discussions activity. For instance, in reading-
aloud activities, translations in scaffolding and meaning making 
processes occurred using various multimodal resources in different types 
of interactions. Translation was not simply a matter of stating the 
meaning of a term in another language but also drew on different 
resources such as textbooks, diagrams, videos, models, gestures, or facial 
expressions. In my analysis I identified six different ways that tutors used 
translation to scaffold pupils’ meaning making of science content: (1) 
translation using dictionaries, (2) making translations from the first 
language to the second language and vice versa, (3) translations from 
whole to the parts, (4) translation strengthened through the use of 
physical artifacts, (5) translations in different contexts, and (6) challenges 
with word-by-word translations will be presented.     
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6.1.1. Translation using dictionaries                            
The example was taken from a reading aloud activity in an individual 
science study guidance session after science class with a 5th-grade 
recently arrived pupil and her tutor13. The study guidance took place after 
science class. The topic was hibernation which the pupil studied in 
regular science class with her science teacher. Before the conversation 
started, the pupil read aloud the text entitled “hibernation” [Swedish: 
Dvala] in the science textbook and then continued by reading aloud a 
question “What does hibernation mean?” about the text. Resources in the 
session included the science textbook, the digital Swedish-Turkish 
dictionary application on the tutor’s mobile phone, and a physical 
Swedish-Swedish dictionary in the room.      
            

1-P:          Vad menas med dvala?     
                 What does hibernation mean? (reads the question aloud).     
 
2-T:          Dvala, hani, o kelime geçti ya! Dvala ne demekti bilmememiz 

lazım.  
                 Hibernation, actually, this word came to pass, you know! 

(meaning that they have previously read the term in a text). We 
should know what hibernation means.    

 
3-P:          Hhhhh (a vocalization indicating that it’s hard for her)     
    
4-T:          Bakalım Dvala´ya. Dvala, dvala, dvala. Bakalım çıkacak mı! 

Zannetmem ama yine de bakayım.     
                 Let’s look up hibernation.  (tries to take out his mobile phone 

from his pocket). Hibernation, hibernation, hibernation. 
(repeats it as if trying to remember something while taking out 
his mobile phone). Let´s see if it comes up. (first types the 
term in the Swedish-Turkish translation app and then waits to 
see if any results to appear). I don’t think so but I will look it 
up anyway.    

 
  
 

 
13 See pupil 7 in table1 and tutor 6 in table 2 in the methods chapter for more detailed 

information about participants.      
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5-P:          Dvala. Bakayım! Bizim burada sözlük var mı?    
                 Hibernation. Let me see! Do we have a dictionary here? (As 

if she talking to herself rather than asking a question). (finds 
the dictionary and checks the word in the dictionary)     

 
6-T:          Yok, Türkçe de tam karşılığı yok. Bak!  
                 There is no, there is no exact equivalent in Turkish (shows his 

mobile phone to the pupil). Look!  
 
7-P:          Ne diyor?    
                 What does it say? (Leans towards the mobile phone). 
 
8-T:          İstirahat. İstirahat istendiğini belirten bir kelimedir.  
                 Rest. It is a word that indicates that rest is desired. 
 
9-P:          Nasıl ya! Allah! Ne zormuş. Ama alfabe bitti, e harfine geçti.  
                 How so! (seems confused and turns her attention to the 

physical dictionary and leans towards it).  God! This is so 
difficult. It ends here, and the letter E starts (finds it hard to 
search the term in the dictionary).            

 
10-T:        Bir bakayım. Duymadım o kelimeyi gerçekten.   
                 Let me check (takes the physical dictionary). To be honest, 

I  have never heard it.   
 
11-P:        Ben de bakacağım, çok merak ettim. Hayır birde hiç kimse 

göstermiyor. Dvala.  
                 I will also look it up, I am very curious. (takes the tutor’s 

mobile phone and tries to find the term the translation app). 
Nobody has shown it. Hibernation.        

 
12-T:        Dvala. Burada! Bedövning, domning, uyuşturma ve yahut ta 

djurens vintersömn. Hayvanların kış uykusuna diyor.    
                 Hibernation. Here it is! (finds the term in the physical 

dictionary). Anesthesia, numbness (reads entry aloud), 
numbness, or winter sleep for animals (reads aloud). It says 
winter sleep for animals. (points out the term).     

 
13-P:        Aha! Hatırladım. Aha! yazalım o zaman bunu. Dvala.    
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                 Aha! (smiles). I remembered, Aha! Let’s write this down. 
Hibernation.     

 
14-T:        Djur…djuren sömn. Ne sormuş orada? Vad…   
                 Animal…animal sleep. What did it ask here? What…   
 
15-P:        Dvala, Aaaa…  şey… ne dedi?     
                 Hibernation, Aaaa (interrupts the tutor)… well… what does it 

say?  (points to the dictionary).     
 
16-T:        Hayvanların kış uykusu   
                 Winter sleep for animals  
 
17-P:        Hah! (snaps her fingers as if she has gotten the answer that she 

wants and then writes down the following in Turkish 
“Hayvanların kış uykusu” It means winter sleep for animals.)       

 
   This example shows how the tutor scaffolds the science content using 
translations (lines 12 and 16) in response to the pupil’s confusion about 
the scientific term “hibernation” (lines 3 and 9).     
 

 
Picture 1: On the left, the original Swedish text about hibernation, and on the 
right, the translation of the same text.    
   
   The interaction in lines 1-9 illustrates the gap in the participant’s 
knowledge of the Swedish term “hibernation” and the tutor’s translation 
of the term from Swedish into Turkish using a dictionary app as a way 
to assist the pupil’s meaning making of the term. The pupil first read a 
question aloud (line 1) asking about the meaning of the Swedish term 
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“hibernation”. The tutor indicated a need for a translation of the term 
(line 2); however, he did not provide any translation himself. The pupil 
makes a non-lexical vocalization 14 “hhhh” (line 3) as if to indicate that 
was hard for her too.  That is, it was hard for both participants to grasp 
the meaning of the term (lines 3, 10, and 11), even though they had read 
a text aloud that contained information about hibernation earlier in the 
session (picture 1).    
   As a result, the tutor turned to the Swedish-Turkish digital dictionary 
as resource to increase opportunities for making meaning of the term. 
When the tutor found the term in the digital dictionary, he stated that it 
did not exactly corresponding to the meaning in Turkish (line 6). The 
pupil turned her body towards the phone screen (see the image positioned 
to the left-hand side in picture 2) and implied that she still wanted to 
know the Turkish translation (line 7). In response to the pupil’s request 
(line 7), the tutor read the translations aloud from the dictionary entry for 
rest in Turkish (line 8) as a way to create an opportunity for meaning 
making. The tutor then showed the translation to the pupil (see the image 
positioned to the left-hand side in picture 2), but the pupil remained 
confused: “how so!” (line 9) and turned her attention to the physical 
dictionary instead (see the image positioned to the right-hand side in 
picture 2).       

 
14 See Ward (2004/2006) and Girgin (2018) for more information about non-lexical vo-

calization.     

Picture 2: On the left, the pupil looks at the translation of the tutor’s mobile 
phone while the tutor makes eye contact with the pupil. On the right, the pupil 
checks the physical dictionary on the chair.    
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   That is, it was hard for the participants to grasp the exact meaning of 
the term “hibernation” (lines 6 and 9), although the tutor made an 
attempt to scaffold the pupil’s meaning making by using written text and 
the digital Swedish-Turkish dictionary as resources. The reason neither 
the tutor nor the pupil was satisfied with the translation may have been 
a mismatch between information in the digital dictionary and the 
information that they read in the text. Still, using different resources 
(text and digital dictionary) increased the pupils’ opportunities for 
meaning making. In other words, these resources provided a range of 
meaning for what the Swedish term hibernation might encompass in 
Turkish. Also, when the participants attempted to make meaning using 
a resource that did not provide information that was applicable to the 
context of the science term, they turned to a different resource.      
   Tutor-pupil interaction displays how the pupil made meaning of the 
scientific term “hibernation” (lines 13 and 17) when the tutor scaffolded 
science content through translation using a physical Swedish-Swedish 
dictionary as another resource (lines 12 and 16). In the dictionary, the 
Swedish term “hibernation” was linked to other Swedish terms 
“anesthesia”, “numbness”, and “winter sleep for animals”. The tutor 
then translated the Swedish dictionary entry, first reading entry aloud in 
Swedish and then offering the corresponding terms in Turkish (line 12). 
In this translation, the tutor emphasized the phrase “winter sleep for 
animals”, which was most closely related to the text in the science 
textbook. The tutor looked at the pupil (see the image positioned to the 
right-hand side in picture 2) and used a deictic gesture15 by pointing out 
the term in the dictionary. He further emphasized the translation by 
stating “it says winter sleep for animals” (line 12), which was a way of 
providing scaffolding in the study guidance interaction.    
   Translations using both languages provided opportunities for the pupil 
to expand her scientific vocabulary since she had access to the same term 
in both Swedish (line 13) and Turkish (line 17).  The tutor’s translation 
“winter sleep for animals” sounds like the everyday terms of the Swedish 

 
15 See Kendon (1980/1996), McNeill(1992) and Roth (2011) for more information 

about deictic gestures.    
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term “hibernation”, however, it is not the case in this example. This 
biological phenomenon is taught as “Winter sleep” in Turkish. While the 
tutor translated, the pupil showed her attention by carefully listening to 
the tutor and then glancing at the dictionary that the tutor was holding 
and pointing to the term (see the image positioned to the left-hand side in 
picture 3). The pupil reacted to the tutor’s translation by using the non-
lexical vocalization “Aha!” (line 13) as if the pupil discovered something 
and made a happy facial expression by saying that she remembered (see 
the image positioned to the right-hand side in picture 3). This means that 
the tutor’s scaffolding through the use of different resources to translate 
led the pupil to recall her previous knowledge about winter sleep in the 
interaction with her tutor (line 13).   

   
   The tutor chose to emphasize one certain translation that was related 
to the content of the textbook passage that they read previously. It means 
that the participant’s use of different resources was not separate from 
each other. To contradictory, using one resource in a way linked it to the 
other as a way to arrive at a scientifically correct translation for the 
context. The previously read text, imbued with broad information about 

Picture 3: On the left, the pupil glances at the dictionary the tutor holds and 
points to the term hibernation, while the tutor makes eye contact with the 
pupil. On the right, the pupil makes eye contact with the tutor and smiles.     
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hibernation (picture 1) was not sufficient for the participants to grasp 
the meaning of the term (lines 3, 10, and 11). However, the text played 
a role when tutors later chose to focus on only one translation that was 
related to the text (line 12) from among the various other translations in 
the two dictionaries consulted. That is, all the resources worked together 
to pave the way to a scientifically correct translation.              
   The pupil drew on this translation to continue to make meaning of the 
term instead of trying to answer the question. The tutor alluded to the 
science textbook’s question (line 14), but the pupil interrupted the tutor 
with a non-lexical vocalization “aaaa” (line 15). The pupil was not 
interested in the tutor’s question at that moment and instead repeated the 
term “hibernation” in Swedish and requested for the tutor to translate it 
again by pointing to the dictionary (line 15). The tutor repeated the 
translation in Turkish: “Winter sleep for animals” for a second time (line 
16). The repeated translation of the same scientific term reinforced the 
scaffolding science content about the meaning of the term in the pupil´s 
first language. In response to this scaffolding, the pupil used beat 
gestures16 while snapping her fingers to signal that she had received the 
information she needed from the tutor (line 17). Then, the pupil wrote 
the term in Turkish (picture 4) and also vocalized the term in Swedish 
several times, a sign of the pupil's meaning making of the term 
“hibernation” (line 17).    

 
16 See Kendon (1980/1996), Mc Neill (1992) and Roth (2001) for more information 

about beat gestures.   

Picture 4: Pupil’s handwritten response in the textbook. 
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   It was only the tutor who provided translations (lines 8, 12, and 16); 
however, both the pupil and tutor were seeking for translations (lines 2, 
7, and 15), which means that the tutor’s translations were produced in 
response to either the tutor’s stated need (line 2) or the pupil’s stated 
requests (lines 7 and 15). This might be interpreted as the participants 
used these translations to understand the term better.  
   In conclusion, the use of various resources for meaning making to 
translate the scientific terms -such as Swedish written text, Swedish-
Turkish dictionary, and Swedish-Swedish dictionary- increased the 
opportunities for meaning making of science content. Each of these 
resources has its unique potential for meaning making and, hence, the 
different resources gave different opportunities to make meaning of the 
term hibernation in Swedish or Turkish. This is why, different 
dictionaries led to different translations of the same term such as “rest” 
(line 8), “anesthesia”, “numbness”, and  “winter sleep” (line 12). Once 
the participant’s use of a certain resource did not assisted them in their 
meaning making of the science content (e.g., Swedish-Turkish 
dictionary), they tended to move on to another resource (e.g., Swedish-
Swedish dictionary). The tutor’s scaffolding of science content through 
translation using a physical Swedish-Swedish dictionary as another 
resource (lines 12 and 16) supported the pupil to make meaning of the 
scientific term “hibernation” (lines 13 and 17). Furthermore, scaffolding 
processes provided opportunities for the pupil to expand her scientific 
vocabulary since she had access to the same term in both Swedish (line 
13) and Turkish (line 17).          
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6.1.2 Making translations from the first language to the second 
language and vice versa      
Another example of translation was applied focusing on a science 
textbook as a main resource during a reading-aloud activity. The 
conversation below was extracted from a group study guidance session, 
where interactions between a tutor and two 8th-grade pupils17 were 
observed. The session took place after a science class, and both pupils 
had already studied the text with their science teacher in Swedish in their 
science class. The tutor’s reasoning for the aim of the study guidance 
session was to revise the topic of organic chemistry before the upcoming 
written science examination. The tutor and the pupils had a conversation 
about amorphous carbon which is a subject related to organic chemistry. 
The resources in the session included a science textbook and a computer 
for each pupil and also the tutor.          
                       

1-T:          Vad skiljer amorft kol från de övriga formerna av kol?   
                 What distinguishes amorphous carbon from the other 

forms of carbon? (reads the text from the science textbook 
aloud as pupils follow along).                       

  
2-P2:        Türkçesi?   
                (Both pupils are silent for a while and then P2 asks the 

question) In Turkish?      
 
3-T:          Şimdi! Vad skiljer amorft kol. Ne farkı var diyor. Från de 

övriga formerna av kol. Karbonun diğer formlarından ne farkı 
var diyor.      

                 Now! What distinguishes amorphous carbon (reads aloud 
from the science textbook). It says what is the difference. 
From the other forms of carbon (continues to read aloud). It 
says what is the difference from other types of carbon.          

 
4-P1:        Aha! Amorft kol. İşte şeydi….. Neydi onlar?  Düzenli değildi.   

 
17 See pupil 1 and pupil 2 in table1 and tutor 1 in table 2 for more detailed information 

about participants.  
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                 Aha! Amorphous carbon. It is well…What were they? (as if 
the pupil is trying to remember). They are not regular. (P1 and 
P2 speak almost at the same time in lines 4 and 5). 

 
5-P2:        Düzensizdi.    
                They are irregular (cross-talk with P1).    
 
6-T:          Evet, ama iste bunu İsveççe nasıl söyleyeceksiniz? Soruda ifade 

ederken.   
                 Yes, but how are you going to say this in Swedish? When you 

express in a question (means if a question comes up about it).    
 
7-P2:        Amorfkol inte…    
                Amorphous carbon does not…    
 
8-P1:        De sitter inte ordnade, çok bilmiyorum    
                They are not placed in order, I do not know much.     
 
9-T:          Güzel! Öyle söyleyebilirsin. Şimdi, diğerlerinde neydi? De 

sitter ordnade i regelbundna men amorft´da de sitter inte diye 
direk söyleyebilirsiniz. Tamam!      

                 Nice! You can say so. Now, what about the others? You can 
directly say that they are regularly placed in order but for 
amorphous carbon, they do not sit. Ok!         

 
10-P1:      Amorfkol’da şeydi….   
                Amorphous carbon well… (seems confused and points at the 

text) 
 
11-T:        Düzensiz, şekilsiz. Tamam!    
                 Irregular, shapeless. OK! (raises both hands with palms facing 

the pupils)  
                  
12- P1:     Hah!  Evet!        
                 Hah! (as if she agrees). Yes! (puts her hand up with palm 

facing the tutor).     
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   The conversation above illustrates how the pupils struggled to answer 
a question in Swedish (line 1) and the tutor’s scaffolding (line 3) using 
the translations to assist the pupils’ meaning making about the structural 
order of amorphous carbon (lines 4 and 5).       
   The tutor read the question aloud in Swedish as the pupils followed 
along in their own science textbook (line 1). The pupils remained silent 
for a while in response to the tutor’s reading. The tutor made an attempt 
at eye contact with the pupils, as if waiting for an answer from them, 
however, the pupils avoid eye contact with the tutor (picture 5). It is not 
possible to know exactly why the pupils did not give an answer to the 
question. However, one possible reason was perhaps that the pupils did 
not understand the question in Swedish since pupil 1 requested to 
translate the text into Turkish (line 2).  

Picture 5: The tutor attempts to make eye contact with the pupils while both 
pupils look down.   
 
   As a response to pupil 1’s request, the tutor scaffolded science content 
by reading once again parts of the same text aloud in Swedish and then 
directly translating it into Turkish (line 3). The tutor skipped the term 
amorphous carbon while translating the text. That is, the translations of 
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everyday words to the first language were primarily performed rather 
than the translation of scientific terms. The reason might be that the tutor 
encouraged them to use Swedish terms instead, or maybe the science-
related terminology was hard to translate on the fly. Either way, the 
tutor’s translating the sentence into Turkish gave opportunities for the 
pupils to feel comfortable with the content by enabling them to answer 
the question in Turkish, putting forward their scientific reasoning for it. 
The pupils’ answers “not regular” and “irregular” (lines 4 and 5) 
displayed signs of the pupils’ meaning making of the characteristics of 
amorphous carbon. The tutor agrees with these answers by responding 
“yes” (line 6).   
   This time, the translation was requested by the tutor and he requested 
the translation in the opposite direction that is from Turkish to Swedish 
(line 6). The tutor asked the pupils to provide the same science content 
in Swedish in case a question regarding this content comes in the test 
(line 6). In response to the tutor’s request, both pupils made a joint 
translation. Pupil 2 started with the translation “Amorphous carbon does 
not….” (line 7) and the other pupil completed it “They are not placed in 
order” (line 8). The pupils’ answers signified a sign of their meaning 
making in Swedish. Through the joint translation, the pupils helped each 
other by adding meaning to other’s meaning making. In this way, they 
had the opportunity to improve more than only one pupil could do by 
herself alone.  
   The tutor showed his appreciation for the pupils’ answers by saying 
“nice! You can say so” (line 9). Encouraging a translation into the 
pupils’ second language led them to put forward science-related 
reasoning in their second language, which increased their lexicon since 
they displayed the sign of meaning making of science content regarding 
the shape of amorphous carbon not only in Turkish but also in Swedish.  
In this way, the tutor scaffolded the science content about the shape of 
amorphous carbon in Swedish by requesting translation and approving 
their translations.   
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   Afterward, the tutor elaborated on the pupil’s translation by 
comparing amorphous carbons and other regular carbons in Swedish: 
“they are regularly placed in order but for amorphous carbon, they do 
not sit” (line 9). However, the tutor’s action did not receive approval 
from the pupils. Pupil1 repeated amorphous carbon while pointing at the 
text using a deictic gesture and was thinking “well” (line 10). Based on 
the information in the example, it was not clear why the pupil was 
doubtful about amorphous carbon (line 10). Maybe the tutor’s 
explanation was too fast to catch or maybe it was too much information 
in the second language at once. In a response to pupil1’s action, the tutor 
completed pupil 1’s utterance by saying: “Irregular, shapeless. ok!” (line 
11), and used a beat gesture by putting his both hands up by facing his 
palms towards the pupil (picture 6) as if he trying to be clearer. Pupil1 
also used a beat gesture putting her hand up facing her palm towards the 
tutor (picture 6) and exclaiming as if she got the answer that she 
expected. Immediately after,  she showed agreement by saying: “yes” 
(line 12). The tutor expanded on the pupils’ translation (line 9), 
however, this did not lead the pupils’ to make meaning of it.        

Picture 6: The tutor and Pupil 1 make eye contact while Pupil 2 checks the 
science textbook. The tutor raises both hands up with his palms facing the 
pupils. Pupil 1 similarly lifts one hand up with the palm facing the tutor.  



Feyza Axelsson 

100 

   In conclusion, translations were demanded and also made by both the 
pupil and tutor (lines 2, and 6) in this pupil-teacher interaction. While 
the pupil required a translation from Swedish to Turkish, the tutor 
required a translation from Turkish to Swedish. One possible reason for 
the pupils required a translation to Turkish might be to understand the 
question so they could answer it. Interactions in the conversation 
illustrated that the pupils had struggled to answer a question in Swedish 
(line 1). The tutor’s scaffolding (line 3) through the translations of the 
question assisted the pupils’ meaning making about the structural order 
of amorphous carbon in Turkish (lines 4 and 5).  The translation of the 
sentence into the pupils’ first language that they feel comfortable 
communicating led the pupils to make meaning of science content in 
Turkish. A possible reason why the tutor required a translation to 
Swedish might be to extend the pupils’ vocabulary in Swedish to 
prepare them for the coming examination. The tutors’ scaffolding 
through the translation led the pupils to make meaning of the same 
science content in Swedish (lines 7 and 8).            

6.1.3  Translations from whole to the parts         
The example below took place in an individual study guidance session 
between a 4th grade recently arrived pupil and a tutor18 after science 
class. The tutor repeated the same content that the pupil had studied in 
his science class. The topic was the water cycle. The pupil and tutor had 
a conversation about how water is transported in plants to contribute to 
the water cycle using resources that included the science textbook. The 
conversation was extracted from a reading-aloud activity, and the 
resource in the session included the science textbook.          

 
1-T:          När en växt blir torrare än jorden, sugs vatten in till växten 

genom rötterna. Diyor ki, bir çiçek susadığı  zaman, kökleri 
vasıtasıyla topraktan….ne yapıyor? suyu emiyor.   

                When a plant becomes drier than the soil, water is sucked 
into the plant through its roots (reads aloud). It says that 

 
18 See pupil 9 in table1 and tutor 6 in table 2 for more detailed information about par-

ticipants.   
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when a flower is thirsty, via its roots… What is it doing? (asks 
a rhetorical question to draw the pupil’s attention, rather than 
expecting to receive an answer from the pupil). it absorbs 
water.          

 
2-P:          Nods.  
  
3-T:          Rötter kök. Kök  demektir.    
                 Roots root. It means root.      
 
4-P:          Tamam!  
                 Ok! 
 
5-T:          Burada başka kelime geçti mi? Suger. Sugs. Emmek.      
                 Is there any other word? (sounds as if he is thinking of 

another word) Sucks. Sucked (first read aloud and then, folds 
his left hand as if it were a root and lifts it to his mouth while 
making a sound like a vacuum cleaner). To suck.         

 
6-P:           Aha! Çiçek suyu emiyor. Aynen!       
                 Aha! (as if the pupil has figured out something). The flower 

sucks water. Exactly!          
 
7-T:          Ja. Ne yapıyor? Hayat veriyor çiçeğin dallarına.     
                 Yes.  What is it doing? (poses rhetorical question to draw the 

pupil’s attention). It brings the branches of the flower to life.   
 

                  

Picture 7: On the left, the original Swedish text about water transportation in 
plants, and on the right, the translations of the text.  
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   As a difference from the previous examples, translations were not 
requested from the participants. Instead, the tutor offered all translations 
as a part of his own way to assist the pupil. The tutor first read the 
sentence aloud from the text in the science textbook (picture 7) and then 
made an attempt at scaffolding by directly translating it from Swedish 
to Turkish (line 1). When the tutor skipped comparisons in the 
translation of the term “drier” (line 1), the science content which is the 
condition for the absorption that happens when a plant becomes drier 
than the earth was missed. This made the translated science content 
simpler since the tutor’s translated content implied that a flower absorbs 
water when it is thirsty (line 1).          
   The tutor’s translation into Turkish also did not align exactly with the 
Swedish original but was more of a paraphrase using everyday 
equivalents in Turkish (line 1). Instead of “plant”, the tutor used the 
“flower” (line 1) in the everyday sense of a plant with flowers rather 
than the scientific sense of a plant’s reproductive organs, since in 
Turkish, as in English, “flower” can be used to refer to the whole plant. 
Similarly, the tutor used thirsty instead of dry (line 1), a phrasing that in 
Turkish is more typical of everyday discussions of plants and would not 
normally be used in a scientific context. Thus, the tutor translated the 
text not only from Swedish into Turkish but from a more scientific 
language into more familiar, everyday words while preserving the 
science content regarding water transportation in plants. (line 1). Doing 
so gave the pupil the opportunity to make meaning in Turkish of the 
science content. However, the pupil then repeated the everyday word 
(flower) in his own formulation of the scientific process (line 6).   
   The pupil reacted positively to the tutor’s demonstration by nodding 
(line 2). Subsequently, the tutor continued the scaffolding by elaborating 
on the previous translation (line 3). That is to say,  the tutor picked up 
the Swedish word “roots” from the sentence that he already translated 
into Turkish (line 1) and then translated single Swedish words again into 
Turkish (line 3). By doing so, the tutor supplied the translation of the 
same word for the second time (line 3). The pupil’s reaction to the 
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tutor’s translation was “ok” which indicates the pupil´s receiving the 
information (line 4).               
   Following this, the tutor asked if there is another word to translate. 
Without waiting for an answer from the pupil, the tutor picked another 
Swedish word “sucked” from the sentence. The tutor emphasized the 
term “sucked” in the same sentence by reading it aloud (line 5). This time, 
the meaning of the word “sucked” was strengthened by the tutor’s iconic 
gesture19 in tutor-pupil interactions. The tutor folded his left hand to 
represent a root and lifted it to his mouth while making a sound like a 
vacuum cleaner (picture 8) and straightaway translated it into Turkish 
(line 5). Reading aloud the written word “sucked” in Swedish (line 5), 
then demonstrating the same word using gestures (picture 8), and lastly 
orally translating the word into Turkish strengthened the tutor’s 
scaffolding science content by increasing the opportunities for the pupils 
to make meaning (line 5). This is because the use of each resource, 
namely written text, gestures, and oral text, created various opportunities 
for meaning making in tutor-pupil interactions. The pupils had an 
opportunity to make meaning of the scientific content in these 
multimodal interactions. In this way, the tutor provided scaffolding by 
making translation the term “sucked” for the second time and also 
strengthening the meaning of the word with gestures (line 5).    
   In response to the tutor’s translation using gestures, the pupil 
immediately interacted with the tutor using non-vocalization “Aha!” as 
if the pupil had discovered something (line 6). The pupil further 
interacted by stating that “flower sucks water” in Turkish which shows 
signs of the pupil’s meaning making (line 6). The tutor elaborated on the 
pupil’s meaning making by stating that “it brings the brunches of a flower 
to life” (line 7).           
 

 
19 See Kendon (1980/1996), McNeill (1992) and Roth (2002) for more information 

about iconic gestures. 
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   In a conclusion, the tutor employed translations (lines 1, 3, and 5) 
using gestures as well as other resources as a way to scaffold the science 
content, which led the pupil to make meaning of science content 
regarding water transportation in a plant (line 6). The tutor applied the 
translation of the whole sentence to its minor pieces from Swedish to 
Turkish. The translation of the sentence about how water is transported 
in plants gave an opportunity for the pupil to draw an overall picture of 
scientific reasoning in a context (line 1). Later, the tutor elaborated on 
his translation by making two other translations to expand the first 
translation. First picking two words “roots” and “sucked” that were 
previously translated in a scientific context, and later separately 
translating these two words into Turkish was a way to provide 
scaffolding by the tutor (line 5). That is to say, the tutor first supplied 
the context the two words belonged and then translated these words. 
This chain of translations facilitated the pupil’s meaning making 
processes and triggered the pupil to use one of these words in a context 
by constructing his own scientific reasoning regarding absorption and 
water transportation in a plant (line 6).            

Picture 8: On the left, the tutor begins to fold his hand while trying to 
make eye contact with the pupil. On the right, he lifts his hand to his 
mouth and succeeds in making eye contact with the pupil.  
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6.1.4 Translation strengthened through the use of physical artifacts            
The following conversation was taken from an individual study guidance 
session between a 6th-grade recently arrived pupil and a tutor20 after the 
science class.  The aim of the whole study guidance session was to repeat 
the topic of motion that the pupil had already studied previously in a 
science class in preparation for an upcoming written science 
examination. In this example, the tutor reviewed the text title before 
reading the running text, so there was no reading aloud in this 
conversation. The conversation below was extracted from a modeling 
activity. The resource in the session included a science textbook, a tutor’s 
computer, the science teacher´s note paper, and an eraser.      
             

1-T:          Haa! Bir de fritt fall denen bir şey var.   
                 Haa! (points to the text and uses non-verbal vocalization as if 

he discovers something). There is something called free fall.   
 
2-P:          (The pupil sticks out her lower lip and shakes her head, as if to 

say she does not know).   
 
3-T:          Serbest düşüş diyelim Türkçe’ de.    
                 Let’s call it free fall in Turkish.     
 
4- P:         Nasıl oluyor?  
                 How is that? (seems unsure).    
    
5-T:          Bu!      
                 This! (takes the eraser, raises it up, and immediately lets it fall 

down).   
                  
6-P:          Hmmm (makes a sound as if she gets what the tutor means).   
 
7-T:          Yani, bir şeyi, bir cismi ya da herhangi bir şeyi, bir yerden, 

yukarıdan, belli bir mesafeden, yükseklikten, hiç dokunma 
olmadan,  atmıyorum bak,  serbest bırakmak. Yani, bu serbest 
düşüş.       

 
20 See pupil 5 in table1 and tutor 2 in table 2 for more detailed information about par-

ticipants.  
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                 So, to let something, an object, or something else fall down 
from somewhere, above, from a distance, from a height, 
without any touch, look I'm not throwing. (lets the eraser fall 
one more time). This is free fall.      

 
8- P:        Hm hmm              

 
   This example displayed how the tutor provided scaffolding through the 
translation of the scientific term “free fall” using a physical artifact- an 
eraser, in tutor-pupil interactions.  

 
   The tutor used a deictic gesture by pointing to the text titled “free fall” 
in Swedish (picture 9) at the same time as stating that there is something 
called free fall (line 1). The tutor then made eye contact with the pupil 
and squinted as if waiting for the pupil’s reaction. In a response to the 
tutor, the pupil made a facial expression with the protruded lower lip and 
shook her head once (picture 10), which can be interpreted as indicating 
that she did not know or was confused about the term “freefall”.   

Picture 9: On the left, original Swedish text about free fall, and on the right 
the translation of the same text.      
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   The pupil’s confusion about the term “free fall” triggered a need for a 
translation. The tutor then provided scaffolding by translating the term 
free fall “We call it free fall in Turkish” (line 3). However, the tutor’s 
translation of the science content through verbal text was not enough for 
the pupil since she seemed unsure, and asked the question “How is that?” 
(line 4).       
   In response to the pupil´s hesitation, the tutor used another type of 
resource- a physical artifact-to demonstrate translated the term. The tutor 
took the eraser, lifted it up, and immediately let it fall down as the pupil 
watched him (see the image positioned to the left-hand side in picture 11) 
which was a way to demonstrate the scientific phenomenon of “free fall”. 
He then linked the demonstration to the translation by saying “this!” (line 
5). In this way, the tutor not only provides a verbal translation in Turkish 
but reinforced it by allowing the pupil to see the phenomenon of free fall 
using a physical artifact as a resource. The pupil made a sound as if she 
caught what the tutor means and interacted by agreeing with the tutor. 
The pupil moved her head up and down as a way to confirm (see the 
image positioned to the right-hand side in picture 11). It can be 
interpreted as the pupil receiving the information from the tutor.    

Picture 10: The tutor squints while the pupil sticks out her lower lip.  
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   Furthermore, the tutor elaborated on the translation by implying that 
freefall is when something falls down rather than being thrown (line 7).  
Following this, the tutor made the demonstration again and provided the 
same translation one more time (line 7). The meaning of translation was 
strengthened using an eraser as a way to make the scientific phenomenon 
concrete for the pupil (line 7). The pupil approved the tutor’s 
demonstration by stating “hm hmm” (line 8).         
   In conclusion, the pupils interacted with different resources used to 
help translate the scientific term. When the translation of the scientific 
term using verbal text did not lead the pupil to show a sign of her meaning 
making, the tutor used another resource, namely physical artifacts. In this 
way, the translations were strengthened by the use of other resources 
during the study guidance sessions. Making translations utilizing 
different resources scaffolded science content in interactions, where the 
pupil’s meaning making process was engaged.    

Picture 11: On the left, the tutor lets the eraser fall while the pupil watches. On 
the right, the pupil nods her head.    
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6.1.5 Translations in different contexts       
The following example was taken from individual study guidance held 
during the science class, and involved interactions between a 4th grade 
recently arrived pupil and a tutor21 were observed. The example below 
was extracted from the video-watching activity. In the science class, the 
science teacher played a video from the school’s private portal that was 
18 minutes and 38 seconds long. The video was entitled “little friends in 
our garden” and showed different types of insects as friends of the 
gardener during the spring and summer seasons. The pupil and the tutor 
sat at the desk in the first row very close to the door of the classroom.  
Unlike the other study guidance in the science class, in this particular 
classroom session the science teacher played a relatively minor role, 
because the entire class first watched the video, followed by a classroom 
discussion. During the study guidance session, the pupil watched the 
video, wrote notes from the video, and discussed the video content with 
the tutor on a few occasions. The conversation below between the pupil 
and the tutor concerned lice. The resources in the session included the 
video chosen by the science teacher and the pupil’s notepaper.        
 

1-V:          Så dom här rovsteklarna är också trädgårdsmästarens 
vänner. Den här, har just kläckts ur en bladlus som 
mamman la sitt ägg i. Det är faktist bra för, bladlöss ställer 
till stor skada. 

                 So these predatory plants are also the gardener's friends. 
This one, has just hatched from an aphid that the mother 
laid her egg in. It's actually good because aphids cause a 
lot of damage.   

 
2-T:          Löss. BUt dUyoruz Türkçede, yaprak bUtU burada da.  
                 Lice. We call it louse in Turkish (looks at the video scene), 

while here it is aphids.        
  
 
 

 
21 See pupil 12 in table1 and tutor 8 in table 2 for more detailed information about par-

ticipants.   
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3-P:          Hm hmm. Bladlöss bUzde de oluyor değUl mU?       
                 Hmm.  We get Aphids too, right? (runs his fingers through his 

hair)  
 
4-T:          Evet, oluyor.   
                 Yes, it happens.        

                               
   The example above showed how the tutor supplied scaffolding through 
translations of science content in a video to assist the pupil’s meaning 
making processes in interaction.       

 
   The video scene showed several aphids around a predatory egg on a 
plant leaf (picture 12), as the narration gave information on how mother 
wasps laid their eggs inside the aphids and how aphids cause a lot of 
damage to gardens (line 1). After the pupil watched the video scene 
showing aphids on a plant, he held his pencil but did not take any notes 
about the aphids. In response to the pupil’s hesitance, the tutor scaffolded 
science content by translating the “aphids” from Swedish to Turkish (line 
2).        
   The Swedish word for aphids [Swedish: bladlöss] is a portmanteau 
word that consists of two words “leaf” and “lice”. Accordingly, the tutor 
provided two translations. The tutor first translated only “lice” into 
Turkish “we call it lice in Turkish” (line 2). Then, the tutor looked at the 
scene (see the image positioned to left-hand side in picture 13) and 
translated the whole term “aphids” into Turkish “while it is aphids here” 

Picture 12: Scene from the video about aphids.  
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(line 2). By doing so, the tutor not only verbally translated the term 
“aphids” from Swedish to Turkish but also, pointed at the aphids in the 
video (see the image positioned to left-hand side in picture 13). By 
referring to another resource for meaning making, the tutor increased the 
opportunities for the pupil to make meaning of the same biological term. 
The pupil not only heard the meaning of the “aphids” in another language 
and also had the opportunity to see what aphids look like, how they move, 
their population, and their relationship to their surroundings.           
   The tutor did not only provide a translation of these two words but also 
related the translations of the everyday word “lice” to the translations of 
the biological term “aphids” considering the context that these words 
were used (line 2). That is to say, she made explicit that these two words 
were used differently depending on the context that the words took place 
by showing the context in the video scene, where the biological term was 
used. The Turkish word for “lice” is used in general such as lice in the 
hair, on animals as a type of insect, or on plants, however, the Turkish 
term for “aphids” is used in a context such as shown in the video scene.   

Picture 13: On the left, pupil and tutor watching the video. On the right, pupil 
running his fingers through his hair.    
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   Thanks to the translations of the term, the pupil had access to the same 
term in two languages, which offered an opportunity for the pupil to bring 
out his previous experiences with terminology. The pupil used iconic 
gestures by running his fingers through his hair (see the image positioned 
to right-hand side in picture 13) as if showing an infestation of the hair. 
Then, the pupil drew on the tutor’s translation asking “we get Aphids too, 
right?” (line 3). The tutor approved the pupil’s statement “yes, it happens” 
(line 4).        
   In conclusion, science content was translated through the use of 
Swedish and Turkish as linguistic resources and videos as virtual 
resources alongside other resources as a way to scaffold science content 
in the study guidance session. The pupils’ meaning making processes 
were engaged with these scaffoldings in interaction with the tutor. 
Making explicit the context, where the more frequently used term lice 
and the less frequently encountered term are used might make the pupil 
aware of how these words are used in different contexts. Even though the 
wording is similar, one word might have different meaning in the context 
of science or a particular field of science. In this example, lice were quite 
different from aphids on a plant. In response to the tutor’s scaffolding the 
science content, the pupil related aphids to his own experience with lice, 
a sign that he was making meaning of the subject.   
   In this example, providing individual translations of the words “lice” 
and “leaf” that are combined to form the Swedish word for aphid allowed 
the pupil to grasp the correct Turkish term “yaprak biti”, which combines 
the words for leaf and lice in exactly in the same way as the Swedish 
word does. However, word-by-word translations do not always function 
as smoothly as they did in this example. In the example below,  there is 
an example of how to word by word translation causes challenges.              
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6.1.6 Challenges with word-by-word translations         
The example took place in an individual science study guidance session 
after science class with a 5th-grade recently arrived pupil and her tutor22. 
The study guidance was mainly based on text reading from a science 
textbook, and the conversation below was also extracted from a reading 
aloud activity.  The topic was “danger” that the pupil studied in regular 
science class with her science teacher. Below, the pupil and tutor had a 
conversation about the term “concussion” described in the science 
textbook. Resources used in the session included the science textbook.    

 
1- P:         Hjärnskakning      
                 Concussion (reads aloud).  
 
2-T:          Evet, ne diyoruz? hjärnskakning?   
                 Yes, what is it called? Concussion?  
 
3-P:          Beyin Hjärna mı oluyor?    
                 Is brain Brain? 
 
4-T:          Beyin kanaması ya da beyin…   
                 (Nods) Brain hemorrhage or brain …   
 
5-P:          Aha doğru!   
                Aha right! 
 
6-T:          Hani, skaka. Ne diyoruz?  
                 You know, shake (moves his pencil back and forward). What 

do we call it?  
 
7-P:          Titremesi? 
                 To vibrate? (smiles as if she is embarrassed).    
 
8-T:          Mesela bir su içiyoruz ve yahut bir şey diyoruz ki içmeden 

önce çalkala onu diyoruz   

 
22 See pupil 7 in table1 and tutor 6 in table 2 for more detailed information about par-

ticipants.  
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                 For example when we drink water or we say that shake before 
you drink something (makes the same movement again with 
the hand).      

 
9-P:          Beyin çalkalanması  
                 Brain shaking   
 
10-T:        Evet!  
                 Yes! 
 
11-P:        O nasıl oluyor?  
                 How is that? (The pupil seems confused).   
 
12-T:        Beyin çalkalanması değildi, beyin… Biz bir kelime 

kullanıyoruz. Ne diyoruz?  
                 It is not brain shaking, brain… We use a term for it.  What do 

we call it? 
 
13-P:         Beyin kanaması oluyor.    
                  There is brain hemorrhage.      
          
14-T:        Beyin kanaması diyoruz ona. Ondan başka. Fakat tıpta belki 

kullanabiliriz başka ama konuştuğumuz zaman beyin geçirdi 
diyoruz.     

                 We call it a brain hemorrhage. Other than that. But maybe we 
can use it in medicine, but when we talk, we say he had a 
brain.      

          
   The following example shows how the tutor´s translation of the 
scientific term “concussion” caused challenges regarding its meaning in 
a scientific context.   



 
  

 115 

 

 
   The interactions (lines 1-5) indicated how the translation of the term 
“concussion” from Swedish led to the different scientific terms “brain 
hemorrhage” in Turkish. The pupil read the text titled “concussion” aloud 
(line 1) from the science textbook (picture 14). In response to reading 
aloud, the tutor demanded a translation by asking about the meaning of 
the term “concussion”. The Swedish term for a concussion [Swedish: 
hjärnskakning] is a portmanteau word that consisted of two different 
words (1) “brain” and (2) “shaking”. At first, the pupil could not provide 
a translation of the whole term “concussion” but she started to translate 
the first part of the term “brain” by trying to grasp the meaning of the 
brain and asked the tutor “Is brain [Swedish: hjärna] brain?”(line 3). The 
tutor reacted by nodding as a way to affirm the pupil (line 4). Thus, the 
pupil had access to the translation of the first part of the term “brain”. The 
tutor made attempts to complete the translation of the whole term (line 4). 
The tutor´s first attempt was “brain hemorrhage” and following he made 
an incomplete attempt. The pupil seemed to be convinced by the tutor’s 
first translation of brain hemorrhage since she stated, “Aha right!” (line 
5) but this was not an accurate translation of the Swedish term concussion. 
Next, the tutor made another attempt at translation.                                   
   The subsequent interactions (line 6–12) show that the tutor’s new 
attempt to translate the term yielded a completely different meaning—

Picture 14: On the left, the original Swedish text about concussions and on 
the right, the translation of the same text.   
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brain shaking—in Turkish, which was challenging for the pupil. The tutor 
moved his pencil back and forward as if demonstrating shaking (picture 
15) and he requested the translation of the second part of the term shaking 
[Swedish: skakning] by asking the meaning of the term to the pupil. The 
pupil’s suggestion for the second part of the term was “vibration” (line 
7), which is not the correct corresponding word in Turkish.   

 
   The tutor made an attempt at scaffolding by associating the second part 
of the term with an example from daily life “For example when we drink 
water or we say that shake before you drink something” (line 8). In 
response to the tutor’s association, the pupil offered the word-by-word 
translation “brain shaking” (line 9). with each word the pupil uses in 
Turkish being a correct equivalent to the words the tutor uses in Swedish- 
“hjärna -brain” and “skaka-shake”. Although, each word was translated 
correctly corresponding word in Turkish, the word-by-word translation 
using everyday language does not yield the correct scientific term for 
concussion in Turkish “beyin sarsıntısı”.  This translation in a scientific 
context sounds odd in Turkish since the translation of the term concussion 
to brain shaking gave more informal language in Turkish. It was 
challenging for the pupil as she seems confused (picture 16) and asked 
the question “How is it?” immediately after (line 11). This English phrase 
might lead us to think this question reflects a request for further 

Picture 15: The tutor moves his pencil back and forward.   
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information; however, the way that the pupil constructed the question in 
Turkish is a sign of confusion rather than a request for more information. 
In response to the pupil’s confusion about the translation, the tutor gave 
up on the translation “brain shaking” (line 12).  

    Picture 16: Tutor and the pupil have eye contact. 

   The tutor and the pupil used the term “brain hemorrhage” instead of 
“brain shaking” (lines 13 and 14). However, this was still not the correct 
Turkish equivalent of the term “concussion”. The term concussion was 
repeated a few times in the rest of the text. The participants continued to 
translate the text using the term “brain hemorrhage” instead of the 
Turkish term for “concussion”. This use of the wrong scientific term may 
affect the pupil’s use of this content with respect to topic of danger during 
her meaning making process. 
   In conclusion, there were some challenges with translations observed 
during the study guidance sessions. Not every scaffolding attempt leads 
to successful acquisition of the content. The tutor demanded the 
translation and afterward, they made several attempts to translate the 
term concussion from Swedish to Turkish (lines 3, 4, 9 & 13), however, 
they wound up using a term in Turkish that did not match the term in 
Swedish. Data analysis showed that translations from one language to 
another caused sometimes challenges when the meaning of translated 
linguistic items did not fit in the science context in the target language. 
Word-for-word translation was conducted considering translating each 
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word in the term separately. Translations that were made considering the 
everyday meaning of each word or component in a linguistic item 
unsurprisingly often led to translations whose everyday meaning did not 
fit in a scientific context and created a risk that the meaning pupils made 
of the science content did not align with the science being taught. 
Furthermore, this translation might lead the pupil to make meaning of a 
content that is not in line with science. 
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6.2 Reformulations of science content    
Reformulations of science content using the first and second 
languages alongside other resources through interactions during the 
study guidance sessions                    
In this chapter, the reformulation of science content was illustrated in 
examples and screenshots extracted from the dialogues transcribed from 
video recordings of study guidance sessions. The reformulations of 
science content were employed using Swedish and Turkish alongside 
other resources such as written texts (e.g., science textbooks) in 
interactions during the study guidance sessions. Reformulation of science 
content during study guidance sessions was a complex situation. The 
complexity was due to the variation in the use of multimodal resources 
and different languages through different types of interactions to 
reformulate the science content. In other words, reformulations were not 
just simply conducted through rephrasing the meaning of a text but also 
through rediscovering the meaning of the text using different 
multimodalities such as written text, models, and gestures in the pupil-
tutor, and pupil-pupil-tutor interactions.  
   There were also some challenges with reformulations observed during 
the study guidance sessions. The results revealed that reformulations 
using multiple languages caused sometimes challenges when the 
meaning of reformulated text did not fit in the science context in the 
target language. Also, reformulations made by misinterpreting science 
content, simplifying the science text content, and making up new science 
content caused challenges in the study guidance session.  
   In the subsequent paragraphs, five different ways of using a 
reformulation of science content in the interaction between study 
guidance teacher and pupils are accounted for; (1) making a scientific 
discussion through the use of first language, (2) sequential reformulation, 
(3) reformulation from written text to first-hand experience, (4) 
reformulations moving to more scientific descriptions, and (5) challenges 
with the reformulation of a scientific phenomena.       
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6.2.1 Making a scientific discussion through the use of first language       
The example took place during an individual science study guidance 
session with a 5th-grade recently arrived pupil and her tutor 23 that took 
place after regular science class. They reviewed a text that the pupil had 
already studied in Swedish previously in science class. The text was 
located in the science textbook and entitled “Sleep” in Swedish. The 
conversation below was extracted from the activity of reading aloud from 
the science textbook and discussing its content. The resources used in the 
session included the science textbook. The dialogue below starts with the 
tutor reading the first sentence of the passage about sleeping aloud, 
followed by a discussion.    
 

1-T:          Vi människor måste sova för att överleva, doğru mudur?    
                 We humans must sleep to survive (Points at the textbook 

and reads the first sentence aloud), is it true?  (makes eye 
contact with the pupil).     

 
2-P:          Bilmiyorum   
                 I don't know  
 
3-T:          Sen bazen şikâyet ediyorsun, yatamıyorum.   
                 Sometimes you complain, you can't sleep.  
 
4-P:          Aynen  
                Exactly                      
 
5-T:          Onun için ertesi gün sorunluların oluyor, onun için biz 

insanların…   
                You have problems the next day because of it, that's why we 

people…  
 
6-P:          İyi uyumamız lazım     
                We need to sleep well    
 
7-T:         Rahat ve elverişli olması için uykumuzu almamız gerekli!  
                We need to get to sleep to be comfortable and productive!                   

 
23 see pupil 7 in table1 and tutor 6 in table 2 for more detailed information about partic-

ipants.   
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   In this tutor-pupil interaction, the science content about sleeping was 
reformulated into Turkish (lines 5 and 7) as a way of scaffolding when 
the pupil had difficulty answering a question about the Swedish textbook 
content (line 2).    

 
   The participants discussed the first sentence of the text (picture 1), 
which the tutor first read aloud (picture 2) and then asked the pupil in 
Turkish if the content he just read was correct (line 1). The pupil’s 
response did not include an assessment of the text content (line 2); 
perhaps she didn’t answer due to language difficulties, since the text is in 
Swedish, or perhaps she understood but didn’t know the answer. In any 
case, the pupil’s response indicated her difficulty answering the question.   
 

Picture 1: On the left, the original Swedish text about sleep from the science 
textbook, and on the right, the translations of the same text.     
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   As a way of scaffolding in response to the pupil’s struggle, the tutor 
reformulated written science content by associating it with the pupil’s 
daily life experience (lines 3 and 5). The tutor first stated in Turkish that 
the pupil sometimes suffered from insomnia (line 3) and then continued 
in Turkish by noting that problems can occur the next day due to 
insomnia (line 5). In doing so, he reformulated the text content as 
implying that insomnia can cause problems (lines 3 and 5). The tutor then 
drew the pupil into the dialog by inviting her to complete his incomplete 
statement “Problems may occur the next day because of it; that's why we 
people…” (line 5).  
   The pupil completed the reformulation that the tutor initiated, a 
response that signaled the pupil’s meaning making about the importance 
of good sleep to avoid problems due to insomnia (line 6). At first the 
pupil was not able to answer the question (lines 1-2); however, she was 
able to make meaning of the science content (line 6) when it as 
reformulated into her first language. The tutor responded to the pupil’s 
answer by adding to the reformulation, elaborating on the scientific 
meaning of the text by stating, “people need to sleep to be comfortable 
and productive” (line 7). In this way, the tutor reformulated the Swedish-
language written science content into Turkish as a way to provide 
scaffolding.  

Picture 2: The pupil has focused on the text while the tutor reads it aloud.   
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   In conclusion, the tutor scaffolded the pupil’ meaning making 
processes by engaging her in conversation in Turkish, using 
reformulations (line 6). Except for written text that was read aloud, the 
entire dialogue between the pupil and tutor was in Turkish. The tutor 
supplied scaffolding by reformulating the Swedish science content into 
Turkish (lines 3 and 5) and elaborated on this reformulation again in 
Turkish (line 7). In this way, the tutor eliminated the pupil’s linguistic 
barriers, and the pupil engaged in conversation, showing signs of 
meaning making with respect to the need for sleep to avoid problems 
from insomnia (line 6). Perhaps she was able to make meaning because 
she felt more comfortable discussing the science content in her first 
language rather than her second language.   
   On the one hand, reformulating the science content allowed the pupil 
to engage in scientific conversation in Turkish. On the other hand, this 
reformulation might have also led to a mismatch, because the 
reformulated science content in Turkish that insomnia causes some 
problems and people need to sleep well to be comfortable and productive 
(line 1), shifts the meaning from the actual Swedish text, which states 
that people need to sleep to survive (line 7). The tutor’s scaffolding the 
Swedish science content might have helped the pupil by giving her a 
chance to take part in a scientific discussion, but it might also have risked 
confusing the pupil if she were to associate the Swedish term survive 
with being comfortable and productive. The pupil might believe the 
reformulated content in Turkish had the same meaning as the Swedish 
science content since she was not fully able to differentiate the scientific 
words in Swedish.   
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6.2.2 Sequential reformulation         
The following conversation was excerpted from a discussion activity 
between an 8th-grade pupil and her tutor24 that took place during a study 
guidance session held concurrently with science class. The topic was 
brain anatomy. The tutor located the text about brain anatomy and placed 
it in front of the pupil. The pupil and tutor sat at the very back of the 
classroom, partially isolated from the rest of the class, so they could 
freely discuss the lesson content without distracting the other pupils. The 
science teacher’s lecture was addressed to the whole class and not just 
the recently arrived pupil, with the tutor being responsible for discussing 
the science content with the recently arrived pupil. The science teacher 
discussed the key content from the textbook and wrote on the whiteboard. 
Although the pupil did not verbally engage with the science teacher, she 
listened to the teacher and watched as he wrote notes on the whiteboard. 
The tutor also took notes during class and provided her notes to the pupil 
at the end of the lesson. The resources in the session included the science 
textbook, the tutor’s computer, the pupil’s notes, and the tutor’s notes in 
her notepad, and the science teacher’s notes on the whiteboard. 
 

1-ST:        De här tre delarna har förstås hand om olika saker när det 
gäller vårt liv och den här stora delen som kallas stor 
hjärnan. 

                 Of course, these three parts deal with different things 
when it comes to our life and this big part is called the 
cerebrum.  

 
2-P:          (Pupil writes this down in Turkish as “brain can consist of 

three-part: cerebrum”).      
   
3-T:          (Tutor writes this down in Turkish as “brain in three-part: 

cerebrum”).             
 

 
24 see pupil 3 in table1 and tutor 3 in table 2 for more detailed information about 

participants.  
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4-ST:        Den tar hand om våra medvetna rörelser så när man nu vill 
idrotta eller vad man gör nånting. Det är storhjärnan som 
har hand om det. 

                 It takes care of our conscious movements so when you 
want to do sports or whatever you do, it’s the cerebrum 
that takes care of that.    

 
5-T:          Beyinin büyük bölümü bilinci yönetiyormuş.  

The cerebrum was controlling consciousness. (using a certain 
form of past tense in Turkish that indicates she is presenting 
second-hand information and writes “the consciousness” in 
Turkish).        

 
6-P:          Hm hmm.     
                 Hm hmm (writes this down in Turkish “controlling 

consciousness ”).        
 
7-ST:        Men även upplevelser hanteras av storhjärnan. Tankar 

hanteras av storhjärnan. Vi har känslor och minnen. Allt 
det här hanteras av storhjärnan. 

                 But experiences are also handled by the cerebrum. 
Thoughts are handled by the cerebrum. We have feelings 
and memories. All this is handled by the cerebrum.   

 
8-T:          Düşünceler, hisler, hafıza…    
                 Thoughts, emotions, memory… (writes down “thoughts” in 

Turkish and “emotions- memory” in Swedish)    
 
9-P:          Hafıza                  
                 Memory (writes down “memory” in Turkish).   
 
10-T:        Evet.       
                 Yes 
 
11-P:        Yani, biz beynimizi çarptığımızda, hafıza kaybı oluyor o 

zaman. Orada bir şeyler yolunda gitmiyor.  
                 So, there is memory loss if we crash the brain. Something is 

not right there.    
 
12-T:        Nods           
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                 (crosstalk between the science teacher and the tutor in lines 13 
&14).  

 
13-ST:      Sen har vi lillhjärnan. Den tar hand om balansen. Den läser 

av alla våra sinnesintryck. Hur saker och ting är just nu i 
kroppen och ser till att vi får ordning ordning på balansen.  
Den tar intryck från alla dina sinnen. Men den är den som 
styr. 

                 Then we have the cerebellum. It takes care of balance. It 
reads all our sensory input. How things are right now in 
the body and making sure we get the balance right. It 
takes input from all your senses. But it’s the one in 
control. 

 
14-T:        Şimdi, şu küçük bölümü, burası. Beyin büyük kısmı burası 

ama şu küçük olan.  Hani, vurunca bayılıyor ya böyle insan 
küt diye.     

                 Now, this is cerebellum, here. Here is cerebrum but this is 
small one (the tutor points out the brain picture in the science 
textbook). You know, one faints if hit the cerebellum.  

 
15-P:        Filmlerdeki gibi.   
                 Like in the films.  
 
16-T:        Yani!  
                 A kind of!             

 
   This example shows how first the science teacher (lines 1, 4, 7) and 
then tutor (lines 5, 8) interactively reformulated the content from the 
science textbook in turn, in a discussion activity provided scaffolding the 
pupil’s meaning making about brain anatomy using both Swedish and 
Turkish as well as other resources in interactions.    
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   The science teacher first reformulated the content from the textbook in 
Swedish. The text (picture 3) includes the information that the brain 
consists of the cerebrum, cerebellum, midbrain, brainstem, and medulla 
oblongata, as well as information about the function of these different 
parts of the brain—for example, that the cerebrum controls deliberate 
movements, conscious experiences, and thoughts. The science teacher 
reformulated this content by saying, “The brain consists of three parts 
and the first part is the cerebrum” (line 1) while at the same time writing 
down keywords on the whiteboard in Swedish (picture 4).    
 
 
 
 
 
 
 
 
 
 

Picture 3: On the left, the original Swedish text about parts of the brain, and 
on the right, the translations of the same text.      
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   The pupil and the tutor wrote down the science teacher’s 
reformulations from the whiteboard in Swedish (lines 2-3). The pupil 
wrote down “brain can consist of three-part: cerebrum” (picture 5), and 
the tutor wrote down “brain in three-part: cerebrum” (picture 6). The 
tutor and pupil’s notes (lines 2-3) were not an attempt at reformulating 
the science teacher’s notes, since they copied them directly from the 
whiteboard. However, they indicated that both pupil and tutor received 
the science teacher’s oral and written reformulation from the science 
textbook.      

Picture 5: On the left, the pupil’s original notes, and on the right translation 
of the same text.  

Picture 4: Engagement between the tutor, pupil, and science teacher.    
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   After the science teacher introduced the cerebrum as “a big part of the 
brain,” he continued to talk in Swedish about its function, such as 
controlling humans’ conscious motions when they want to play, do 
sports, or do anything else (line 4). In response to the science teacher, the 
tutor scaffolded the science content by uttering a reformulation of the 
science teacher’s reformulations in Turkish—“the cerebrum controls 
consciousness” (line 5)—and then writing “the consciousness” in 
Turkish in her notebook (picture 7). The tutor constructed this 
reformulation using a particular form of the past tense in Turkish that 
indicates she is presenting second-hand information. The tutor’s 
reformulations served to simplify the science teacher’s reformulations. 
The science content became available for the pupil when the tutor 
reformulation of the Swedish complicated phrases into simpler ones in 
Turkish.          

Picture 6: On the left, the tutor’s original notes, and the right translation of the 
same text.  
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   Thus, the tutor provided scaffolding by reformulating the content from 
the textbook that had already been reformulated by the science teacher 
(line 5). In response to the tutor’s scaffolding, the pupil affirmed the tutor 
using the non-lexical vocalization “hm hmm” (line 6) and wrote down 
the tutor’s reformulation of “controls consciousness” in Turkish next to 
the science teacher’s reformulation of “the cerebrum” in Swedish as a 
part of the brain (picture 7). The pupil’s notes showed a sign of her 
making meaning of the concept that the cerebrum is a part of the brain 
that controls consciousness (line 6).   

 
   The science teacher continued to reformulate by stating, “experiences 
are also controlled by the cerebrum. Thoughts are controlled by the 
cerebrum. We have feelings and memories. All this is controlled by the 
cerebrum” (line 7). The tutor then reformulated the science teacher’s 
statement in the form of a list of keywords “thoughts, emotions, and 
memory” rather than reformulating the teacher’s entire utterance (line 8). 
While the science teacher provided reformulations in Swedish (lines 1,4, 
and 7), the tutor made them in Turkish (lines 5, 8). This reformulation of 
the science content in Turkish might allow the pupil to make meaning of 
science in spite of the linguistic barriers. 
   After the tutor scaffolded the content by reformulating the science 
teacher’s utterance, the pupil repeated the tutor’s last word, “memory”, 
and immediately noted it down (line 9). Doing so signified her meaning 

Picture 7: The tutor and the pupil take notes during the science class lesson.   
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making of the science content, as she related memory to the cerebrum. 
The tutor approved of the pupil’s response by stating “yes” (line 10). The 
pupil then further reformulated the science content already reformulated 
by the science teacher and tutor, expanding on it by saying “so, there is 
memory loss if we crash the brain. Something is not right there” (line 11). 
The tutor approved of the pupil’s statement by nodding (line 12). 
   The science teacher continued to talk about the cerebellum and how it 
functions in the human body (line 13). At the same time as the science 
teacher was talking, the tutor also expressed her knowledge about the 
cerebellum (line 14) by pointing out the brain picture in the science 
textbook (picture 8).    
 
 
 
 
    
 
 
 
 
 
 
   The interactions show that there was a risk for the pupil to miss some 
of the science content because the tutor and teacher were talking at the 
same time (lines 13 and 14). Once the science teacher stated his 
reformulation about the cerebellum (line 13), the tutor and the pupil 
started to talk about the same content at the same time (line 14). The pupil 
might have missed the science teacher’s reformulations because she was 
busy discussing the topic with her tutor. The tutor stated, “Now, there is 
a cerebellum and cerebrum. You know, you faint if you hit the 
cerebellum” (line 14). The pupil reacted to the tutor by saying that it is 
like in the films (line 15). When the conversation was over between the 
tutor and the pupil, the science teacher continued to talk about the 
brainstem.   

Picture 8: Brain picture in the science textbook.  
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   In conclusion, the science content was reformulated in a series of turns, 
as the science teacher first reformulated the textbook content (line 4) and 
wrote on the whiteboard and then the tutor reformulated the content that 
science teacher had already reformulated (line 5), and finally the pupil 
reformulated the content that the tutor had reformulated (line 11). That 
is, the textbook content was reformulated three times in succession by 
different participants (lines 4, 5 & 11). While the science teacher and the 
tutor reformulated the content from a more complicated phrasing to more 
basic terms, the pupil’s reformulation went in the opposite direction. This 
Series of reformulations, using both Swedish and Turkish, served to 
scaffold the pupil to make meaning of the content by drawing on both the 
tutor and the teacher’s reformulation (line 11).                                 

6.2.3 Reformulation of written science content to first-hand 
experience          
The following activity, which took place in an individual study guidance 
session between a 6th-grade pupil and a tutor 25. In this session the pupil 
and tutor were reviewing the topic of friction that was presented 
previously in science class, in preparation for an upcoming test. The 
session was mainly focused on reading the text; however, the 
conversation below was part of an embodied experience activity. The 
resources in the session included a science textbook, a computer, and the 
science teacher’s notepaper.   
 

1-T:          Bak! När kontaktytor rör sig…Hareket ettiği zaman,  
varandra birbirleriyle…Omvandlas friktionen till energi…   

                 Look! (points to text and then reads aloud) When contact 
surfaces move… When move, to each other (continues to 
read aloud) to each other.. Friction is converted into 
energy… (continues to read but does not complete the 
sentence).      

  
2-P:          Sürtünme…  
                 Friction…  (incomplete statement).    

 
25 see pupil 5 in table1 and tutor 2 in table 2 for more detailed information about 

participants.   
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3-T           Şimdi, sürtünme! Şöyle yapar misin?        
                 Now, friction!  Can you please do this? (starts to rub his hands 

together).      
 
4-P:          Sıcak olmaya başlıyor.    
                 It is getting warmer (rubs her hands). 
 
5-T:          5 dakika sonra elin… haah edersin! Böyle elin yanar.   
                 After 5 minutes your hand…you are like haah! As if your 

hands burn.    
 
6-P:          Evet  
                 Yes  
 
7-T:          Uzun bir sure yap, yani ya elin kazınmaya baslar, ısından 

böyle yanacak hale gelir. Yani, dayanamazsın. Bak basit bir 
şey değil mi?  

                 If you do it for a long time, your hands become warm and feel 
the burn because of the high heat. So, you can’t stand. See, it 
is something easy, is not it?  

 
8-P:          Ormanda da mesela şey de kullanıyorlar, ateş yakmaya 

çalıştığında.   
                 For example, they use something like this (describes the 

process of making fires using iconic gestures) in the forest 
when they want to make a fire.    

 
9-T:          Ne kullanıyorlar? Evet, güzel!  
                 What do they use? Yes, nice!     
 
10-P:         Ağaçtan bir şey getiriyorlar sonra altına böyle yakacakları 

şeyi kullanıyorlar. Taşlarla böyle böyle  sürtünmeyi yapınca 
ateş çıkıyor.   

                They bring something from the tree and then they put things 
together that they want to burn. With stones like this 
(continues to describe using iconic gestures), it becomes fire, 
when they do like.       

 
 



Feyza Axelsson 

134 

11-T:        Aynı şey! Ne yapıyor biliyor musun? Sürtünme hareket 
enerjisini çeviriyor. Hareket enerjisi ile birleşince… hareket 
enerjisini çevirince artık ateş çıkmaya başlıyor. Isı ortaya 
çıkıyor, bir enerji ve ısı artık yanmasını sağlıyor. Form 
değiştiriyor.     

                 Same thing! (points at the text).  Do you know what is 
happening? (the tutor starts to rub his hands together again). 
Friction converts kinetic energy. Together with kinetic 
energy… a fire occurs once it is converted from kinetic 
energy. Heat occurs, energy and then heat makes it burn. It 
changes form.        

 
12-P:        Hmm hmmm (nods her head).            
   

   This is an example of written science content from a textbook (lines 1-
3) being reformulated through a first-hand experience of the phenomena 
(lines 3, 8) in response to the pupil’s incomplete statement (line 2).  
 

Picture 9: On the left, the image from the textbook and the original 
Swedish text about friction, and the right translation of the same text.  
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   The tutor used dietic gestures, pointing to the first sentence in the 
textbook as he read “when contact surfaces move against each other, 
friction is converted into energy in form of heat” (picture 9). The tutor 
first read aloud two phrases from the sentence “to move” and “each 
other” and then translated them in Turkish (line 1). He then continued 
reading aloud “converted into energy” (line 1) but did not complete the 
sentence. The pupil makes an attempt to contribute by starting to say 
“friction…” (line 2) but did not complete the statement.    

 
   In response, the tutor then reformulated the content instead of 
continuing to translate (line 11). In this reformulation, the tutor used an 
metaphorical gestures 26 by rubbing his hands together (picture 10)—a 
way of producing friction—and asked the pupil to do the same (line 3). 
In response, the pupil also started to rub her hands together (picture 10). 
The tutor thus reformulated the spoken content into metaphorical 
gestures, giving the pupil an opportunity to experience the scientific 
phenomenon of energy conversion. The pupil not only had read and heard 
about energy conversion but also experienced and felt the process of 
converting kinetic energy to heat through friction. The pupil stated that 
she felt warmer (line 4) because of the conversion of kinetic energy to 

 
26 See Kendon (1980/1996), McNeill (1992) and Roth (2002) for more information 

about metaphorical gestures.  

Picture 10: Both the pupil and the tutor rub their hands.   
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heat energy by rubbing her hands. In this way, the tutor provided 
scaffolding by reformulating the written text into a metaphorical gesture 
(lines 3-5).       

 
   Furthermore, the tutor’s reformulation triggered the pupil’s earlier 
experiences. The pupil expanded on the reformulation by associating it 
with an example of energy conversion in making a fire (lines 8 and 10). 
The pupil showed how people make fire in the forest, using iconic 
gestures (picture 11). The tutor encouraged the pupil to keep talking by 
saying she is correct and signaling her to continue (line 9). In response to 
the tutor’s encouragement, the pupil stated that fire occurs by friction 
(line 10), a statement that alluded to her making meanings of the concept 
of energy conversion.           
   The tutor then pointed to the same Swedish text, exclaiming “same 
here!” (line 11), which is associated with the pupil’s making meaning of 
the text. The tutor then emphasized the science content again by rubbing 
his hands together one more time, further elaborating on his 
reformulation of the science content (line 11). The tutor implied that 
kinetic energy is converted to heat through friction (line 11). The pupil 
nodded her head as if in agreement (line 12).      
   In conclusion, the tutor reformulated the written science content from 
the science textbook—“when contact surfaces move against each other, 

Picture 11: The pupil’s gestures while talking about the process of making 
fire.  
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friction is converted into energy in form of heat”—as a way to scaffold 
the pupil’s meaning making process (line 11). The tutor associated the 
written content with the pupil’s first-hand experiences related to the topic 
of friction using metaphorical gestures.  In this way, he provided 
scaffolding by reformulating the written text into gestural resources for 
meaning making. Following the tutor’s reformulation, the pupil 
converted motion into heat by rubbing her hands together (line 4), which 
allowed her to access the science content not only through the verbal 
exchange with her tutor but also through her gestures. The pupil 
experienced and felt the scientific process in these interactions. 
Furthermore, the tutor’s reformulation triggered the pupil’s earlier 
experiences, and she expanded on the tutor’s reformulation by 
associating it with her knowledge of how kinetic energy is converted into 
heat in the process of making fire by rubbing sticks together. This 
contribution signals that with the help of her tutor’s efforts at scaffolding 
the content, she showed a sign of her meaning making of the concept of 
energy conversion.     

6.2.4 Reformulations moving to more scientific descriptions              
In the following example, which took place during a group study 
guidance session held after science class, a tutor and two 8th-grade 
recently arrived pupils27 engage in a modeling activity. The study 
guidance session was intended to allow the pupils to review the topic of 
organic chemistry in Turkish prior to an upcoming test. Both of the 
pupils had already gone over the same science content in their science 
class. Prior to the example below, the participants had been talking 
about the different lengths of the methane series. In this example of a 
modeling activity, the tutor and pupils talked about methane’s 
hydrocarbon structure and use a pencil sharpener and erasers to 
interactively make a model of a methane molecule. The resources in the 
session included a science textbook, a computer for each pupil, the 
tutor’s computer, a pencil sharpener, and erasers.   

 
27 see pupil 1 and pupil 2 in table1 and tutor 1 in table 2 for more detailed information 

about participants.  
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1-P1:        Hocam! BUr de… Metan da CH4 dUyor ya. İşte… böyle bUr de 

böyle değUl mU?  
                 Sir! Meanwhile…(starts to draw a methane molecule). You 

know, it is written methane CH4. Well... It is like this and 
something like that right?         

 
2-P2:        Sınavda bunu çUzersen kesUn kalırsın   
                 You won’t pass if you draw this on the exam. 
 
3-P1:        O zaman…  
                 Then…  
 
4-T:          Evet, bu şekUlde ama UkU boyutlu değUl.   
                 Yes, it is like this but it is not two-dimensional.  
 
5-P2         Böyle…. hah böyle Uşte     
                 Like this…. huh it like this (points a picture in the science 

textbook). 
 
6-T:          Hah evet! Dört tane bağlandığını bUleceksUnUz ama tam, 

hanU….hepsU dördü bUrden önünde bağlanmıyor Uste. O 
bağlantısını şey yapalım…. ŞUmdU o şeyde var ya….   

                 Huh yes! You will know that four of them are connected, but 
exactly, you know….not all four are connected on the front 
side. Let's make the connection…. Now, there is that thing…  

 
7- P1:        O zaman….        
                  Then…. 
 
8-T:           Bak! Bu ne? 
                  Look! (shows a sharpener) What's this?   
 
9-P2:         Açacak  
                 Sharpener  
 
10-T:        Hayır! Bu kol atomları tamam mı? Kol atomları. De bindlar 

med andra fyra. Bunlar ne? Vad är de? Bunlar ne o zaman?  
                 No! These are carbon atoms ok? (They all laugh) Carbon 

atoms. They bond with another four. What are these? What 
is it? What are these then? (shows an eraser).  
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11-P2:       Väte     
                  Hydrogen    
 
12-T:        Evet, väte  atomları. Böyle… Uşte ne bUleyUm….şu şurada, şu 

şurada  ve şu da şurada bağlandı. Tamam mı? Ama yuvarlak 
oldukları UçUn böyle köşelU olmadıkları UçUn şey yapabUlUrsUnUz 
bunu… daha güzel hayal edebUlUrsUnUz. You can UmagUne better. 
Tamam mı? Böyle! Bunlar bu şekUlde bağlanıyor ve bu metanı 
oluşturuyor.       

                 Yes, hydrogen atoms (starts to make a methane molecule). 
Like this… well, I don't know… this was connected over 
here, that was connected over there, and this one was 
connected there. Ok? But they are round, so not angular, so 
you can do… you can imagine it better. You can imagine 
better. Ok? Like this. They bond like this and that structures 
methane.   

      
13-P2:      hm hmmm        
 
14-P1:      (draws a new methane molecule)             

 
   This example includes several different reformulations of methane’s 
structure using a picture (line 5), speech (line 10), modeling (line 12), 
and drawing (line 14), which led the pupil to move to more scientific 
content.       
 
 
    
 
 
 
 
 
 
 

Picture 12: Pupil 1’s first (left) and second (right) drawings of a 
methane molecule.   
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   Pupil 1 drew a methane molecule on paper (see the drawing on the 
right-hand side in picture 12) that reflects the science content that is then 
reformulated by pupil 2, followed by the tutor, and finally by pupil 1 
herself. After she made the drawing, pupil 1 asked the tutor if her drawing 
of a methane molecule (CH4) is correct (line 1). The tutor agreed, but 
also added that the molecule is not two-dimensional as in the drawing 
(line 4). In this way, a need for reformulation of science content occurred 
to eliminate a misunderstanding of a methane molecule as two-
dimensional.              
   In response to pupil 1’s drawing, pupil 2 used a deictic gesture, pointing 
to a picture of a methane molecule in the textbook (picture 13). By doing 
so, a methane molecule was first presented by pupil 1 with the methane 
molecule as four outer circles connected to another circle in the middle. 
Then the science content was reformulated by pupil 2 into a more 
scientific one by presenting the textbook picture, in which the atoms are 
round shapes connected to each other from different angles (line 5). All 
the participants paid attention to the picture for a while.  
 
 
 
 
 
 
 
 
 

Picture 13: Textbook representation of a methane 
molecule.  
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   The tutor was not completely satisfied with the science content 
presented by both pupils, because neither of them was three-dimensional 
representations of a hydrocarbon molecule. He made the statement that 
there are four carbons connected, but that not all four are connected in 
the front (line 6). Then, he reformulated the science content (lines 8-12) 
by making a methane molecule modal using four erasers and one pencil 
sharpener (picture 14).  

 
   First, the tutor showed the pencil sharpener and asked what it is (line 
8). Pupil 2 said, in Turkish, that it is a pencil sharpener (line 9), then the 
tutor corrected her, saying it’s a carbon atom (line 10). The tutor uttered 
only the term “carbon” in Swedish. In the same way, he showed them an 
eraser and then asked the pupils in Swedish what it is (line 10). Pupil 2 
answered in Swedish that it is a hydrogen atom (line 11). In this way, a 
sharpener was no longer a sharpener but a model of a carbon atom, and 
similarly, the eraser was no longer an eraser but a hydrogen atom. All the 
pieces were ready to assemble a methane molecule. The tutor built the 
methane model using one pencil sharpener (representing a carbon atom) 
and four erasers (representing four hydrogen atoms) (picture 14).   

Picture 14: The tutor’s model of a methane molecule.    
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   The tutor associated these representations with the names of the 
elements in Swedish rather than Turkish. During the modeling process, 
the tutor verbalized the content presented in the model, in Swedish” “they 
bond with another four” (line 12). This meant that while the conversation 
during the modeling process was in Turkish, the tutor inserted specific 
scientific terms (carbon, hydrogen) in Swedish. That is, the tutor tended 
to use Turkish for everyday terms and Swedish for scientific ones. This 
might help the pupils to associate the components of the model (atoms) 
with their Swedish terms. Both pupils had been introduced to this topic 
in Swedish earlier in science class, and so the tutor’s use of Swedish for 
specific scientific terms made it easier for the pupils to connect the 
current science discussion with the previous lesson. 
   The tutor provided scaffolding by reformulating the science content 
into a three-dimensional format that shows how the hydrogen atoms bond 
to a carbon atom to create a methane molecule. In response to the tutor’s 
scaffolding, pupil 2 made a non-lexical vocalization (line 13) as if she 
agreed with the tutor. Pupil 1 then makes a second drawing (see drawing 
positioned to the left-hand side in picture 12), which is at a more 
advanced level compared to her first drawings. Pupil 1’s second drawing 
showed how the carbon atom made bonds with four hydrogen atoms, 
signaling her meaning making regarding the structure of the methane 
molecule. In this way, the pupil reformulated her original drawing into a 
more precise one in response to the tutor’s use of modeling as a tool for 
scaffolding.   
   In conclusion, in this example the series of reformulations moved from 
a basic level to a more advanced level through the use of various 
resources for meaning making, namely drawings, pictures, speech, and 
models. The tutor provided scaffolding by reformulating the science 
content from drawings into a three-dimensional model. Once the science 
content delivered through drawings was reformulated into the model, 
information about other features of a hydrocarbon molecule (e.g., the 
direction of bonds) was supplied. Besides the model, the tutor scaffolded 
science content, regarding a carbon atom bond with 4 hydrogen atoms in 
different directions through, oral speech in Swedish. The tutor’s use of 
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everyday language in Turkish and scientific language in Swedish gave an 
opportunity for the pupils to associate components (e.g., carbon atoms) 
of modal to Swedish terms. The tutor’s scaffolding led pupil 1 to draw a 
more advanced drawing of a methane molecule, which signals her 
meaning making regarding the structure of the methane molecule.   

6.2.5  Challenges with the reformulation of a scientific phenomena           
The following example unfolded during the same group study guidance 
as the previous example. Here, a tutor and two 8th-grade recently arrived 
pupils28 engaged talk about the process of producing charcoal as part of 
a reading-aloud activity. The resources used in the session included a 
science textbook, a computer for each pupil, and the tutor’s computer.    
 

1-T:          Träkol som vi numera mest använder när vi grillar, 
tillverkas genom att man hettar upp trä utan syretillförsel. 
Då drivs vatten, tjära och brännbara gaser ut ur träet och 
det som blir kvar kallas träkol. Metoden att hetta upp ämnen 
utan syretillförsel kallas torrdestillation. ŞUmdU, bunu 
oluşturmak UçUn mesela toprağın altında, şeyden kesUyorlar, 
oksUjen Ule temasını keserek yapılması lazım, tamam? Bunu 
zaten toprağa şey yapıyorlar…… yaktıktan sonra şeyler 
çıkıyor, yanU bu şey…  

                 Charcoal is nowadays mostly used for barbecuing; it is 
produced by heating wood without supplying oxygen. 
Water, tar, and combustible gases are removed from the 
wood during the process and the remnant is called 
charcoal. The method of heating a substance without the 
presence of oxygen is called dry distillation (reads aloud). 
Now, to create this, for example, they cut things under the 
ground, it has to be done by cutting off their contact with 
oxygen, ok? They're already doing this in the ground… things 
come out after burning, I mean this thing…        

 
2-P2:        Duman    
                 Smoke  
 

 
28 see pupil 1 and pupil 2 in table1 and tutor 1 in table 2 for more detailed information 

about participants.  
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3- T:         Gazlar çıkıyor üzerUnden. Nerede? Tjära och brännbara 
gaser, yanıcı gazla onlar çıkıyor. GerU kalan bUze träkol 
verUyor tamam mı? Bu şekUlde üretUyoruz. Buna da 
torrdestillation denUyor tamam mı? Unutmayın bunu. 
Torrdestillation nedUr buradan öğrenUyoruz.     

                 Gases are coming out. Where? Tar and combustible gases 
come out with flammable gas. The rest gives us charcoal, ok? 
This is how we produce. It's called dry distillation, ok? Don't 
forget this. Here we learn what dry distillation is.   

 
4- P2:       Ben anlamadım.  
                 I do not understand  
 
5- T:          ŞUmdU, bak!. Bu… oksUjenle bağını keserek  yapıyor ya bunu. 

Daha doğrusu oksUjenle bağını kestUkten sonra yakıyor. ŞUmdU, 
tahtayı yakıyorsunuz, yandığı zaman o gazlar çıkıyor ya, 
duman çıkıyor. Onunla beraber bu gazlar çıkıyor. GerU kalan 
o kömürleşen kısmı, toprağa gömüyorlar. OksUjen Ule 
bağlantısını kesUyorlar, tamam?       

                 Now, look! It…  does it by cutting its connection with 
oxygen. More precisely,  it burns after cutting its connection 
with oxygen. Now, you burn the wood, when it burns, these 
gases come out, smoke comes out. These gases come out with 
it. The rest, that charred partial, they bury in the ground. They 
cut off its connection with oxygen, Ok?   

 
6-P2:         Hmmmm 
 
7-T:          BellU bUr süre sonra da bunu kömür olarak, ağaç kömürü 

olarak kullanıyoruz, tamam?  
                 After a certain period of time, we use it as coal, as charcoal, 

ok?     
 
8-P2:        Hm hmm! İlk başta yanU taş kömürü olarak kullanıyorlar.  
                 Hmm hmm! At first, they use it as hard coal.    
 
9- T:         Yok normal ağacı   
                 No regular tree  
 
10- P2:     Sonra, yUne aynısını kullanıyorlar, öyle değUl mU? 
                 Then, they use the same thing again, is not it? 
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11-T:        Nasıl?  
                 How? (does not hear the pupil).  
 
12- P2:     HanU dedUnUz ya, ağaç değUl de odun kömürünü Ulk başta 

yaktılar. Sonra toprağın altına koydular ve sonra tekrar mı 
odun kömürü oluyor?    

                 You know as you said, at first they burned the charcoal, not 
the tree. Then they put it under the ground, and then does it 
become charcoal again?  

 
13- T:       Evet, sonra odun kömürü olarak satıyorlarmış bu Uşlemden 

sonra.   
                 Yes, then they sell it as charcoal after this process. 
 
14-P2:      Hmmm    
    

   In this example, the tutor’s reformulation of a Swedish written text 
(lines 1, 3, and 5) caused confusion (lines 4 and 10).       
 

 

 
   The tutor first read the Swedish text from the textbook aloud, then 
started to reformulate it (line 1). The text concerns a method for dry 
distillation, stating that when wood is heated without adding oxygen, 
water, tar, and combustible gases are driven out of the wood, and charcoal 
(such as that used for grilling) remains (picture 15).       

Picture 15: On the left, original Swedish text on making charcoal using dry 
distillation, and the right translation of the same text.  
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   The tutor reformulated the Swedish text using both Turkish and 
Swedish (lines 1 and 3). In his reformulation, he implied that contact with 
oxygen is cut off by putting the wood under the ground and burning it 
until some gases come out, leaving behind charcoal—a process known 
as dry distillation (lines 1 and 3). This reformulation added new 
information about graving into the ground as a way to cut off its 
connection to oxygen. This is one traditional way for manufacturing 
charcoal. This information might help the pupils imagine how to cut off 
the connection to oxygen to produce charcoal. Moreover, the tutor 
reformulated the textbook content “heating up the wood without adding 
oxygen” to “burning by cutting off the oxygen connection in the ground”. 
The tutor’s reformulation was not in line with scientific facts, since a 
substance cannot burn without oxygen, and in the dry distillation process 
the charcoal is heated rather than burned.   
   In response to the tutor’s reformulation, pupil 2 said she did not 
understand (line 4). So the tutor put forth his second reformulation, 
implying that first the wood is burned, and then smoke comes out, and 
finally the charred part is buried in the ground to cut its connection with 
oxygen (line 5). Pupil 2 responded to the tutor with the non-lexical 
vocalization “hmm” (line 6), as if she is waiting for the tutor to come to 
a conclusion. The tutor concluded his reformulation by adding that 
people use charcoal after this process (line 7). The tutor’s second 
reformulation also was not in line with scientific facts, because the dry 
distillation process included heating up the wood until it becomes 
charcoal, instead of burning the wood and burying it in the ground, as the 
tutor stated.  
   Pupil 2 seemed confused and starts to reformulate the tutor’s 
reformulation: “at first, they use it as hard coal” (line 8). The tutor 
corrected pupil 2’s reformulation, stating, “No, it’s a normal tree” (line 
9). Pupil 2 completed her reformation by implying that they burn the tree 
first, then put it under the ground, and later use the charcoal again (line 
12). Pupil 2’s reformulation consisted of science content similar to that 
found in the tutor’s reformulation rather than the content from the 
textbook. She may have made this type of reformulation because she 
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wanted to check to see if she understood the tutor correctly. The tutor 
approved of the pupil’s reformulation and says that they sell it as charcoal 
after this process (line 13). Pupil 2 showed agreement with the tutor using 
the non-lexical vocalization “hm” (line 14). As a result, pupil 2 also made 
a reformulation that does not align with the science content.   
   In conclusion, the tutor made two attempts to scaffold the science 
content from textbook through reformulation; however, these attempts 
did not lead to a successful recovery of the content. The tutor delivered 
scientifically incorrect content in both reformulations. It is possible that 
the tutor did so because reformulating the science content while juggling 
two languages was not an easy task. In response to the tutor, Pupil 2 made 
her own reformulation based on the tutor’s reformulation instead of the 
textbook. Pupil 2’s reformulation provided evidence that she has made 
meaning of the content on dry distillation that was not aligned with 
scientific facts.  
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6.3 Questions and answers about science 
Asking and answering questions about science content using the 
pupils’ first and second languages alongside other multimodal 
resources  
In this section, I provided examples of study guidance interactions in 
which pupils and tutors asked questions and answers about science 
topics. Sometimes tutors posed questions to pupils, sometimes pupils 
posed questions to their tutor, and sometimes science teachers posed 
questions to the whole class followed by discussion between the pupil 
and the tutor in Turkish to help the pupil answer the question. In other 
cases, tutors and pupils discussed exercise questions from the science 
teacher or the textbook. Tutors posed questions to pupils more often that 
pupils posed questions to their tutors. Indeed, in some instances, pupils 
only asked a couple of questions during the entire study guidance session. 
In some other cases, pupils asked series of questions. In this way, 
questions and answers became an important part of the study guidance. I 
thus presented how pupils come to ask questions about scientific issues 
and how the tutors handle the pupils’ questions in tutor-pupil 
interactions.   
   I observed no clear boundaries between the use of different languages 
and or different resources in process of asking questions and answering 
them. Instead, participants moved back and forth between Turkish, 
Swedish, and other resources depending on their needs. This led to a wide 
variation in the resources and languages used during question-and-
answer interactions. That is, questions were not only framed to scaffold 
science content in written texts but also questions were formulated using 
different multimodalities such as videos, models, gestures, and different 
languages Swedish and Turkish in study guidance interactions. Question 
and answer did not always work smoothly; in some cases, the questions 
were challenging and entailed a risk of the pupil making meaning that 
did not align with the science content.      
   Five examples of questions and answers about science content were 
taken from various activities (e.g., reading aloud). These examples 
illustrate five different ways that participants used questions about 
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science content in their interactions: (1) asking for science content 
beyond the science textbook, (2) uncovering earlier experiences, (3) 
making wild guesses, (4) asking questions about a scientific text, and (5) 
guiding through questions.       

6.3.1 Asking for science content beyond the science textbook               
In interaction, both the pupil and the tutor posed questions about the 
science content during a reading-aloud activity. This example took place 
during an after-class individual study guidance session with a 5th-grade 
recently arrived pupil and her tutor29. In the session the participants 
reviewed a textbook passage titled “You dream every night” that had 
been discussed in Swedish during the regular science class. The text was 
located in the science textbook. To start off, the tutor read a sentence 
from the text aloud, followed by discussion. The conversation below was 
extracted from the reading-aloud activity and the resources used in the 
session included the science textbook.    
 

1-T:          Du drömmer varje natt dröm. Dröm ne idi?   
                 You dream every night (reads aloud from the science 

textbook). What was dream? (this question is asked in the 
past tense. Tutor looks at pupil as if waiting for an answer).     

 
2-P:          Drömmm! Burada mıydık?      
                 Dreamm! Were we here? (has not realized where the tutor is 

reading from in the text and tries to find the term “dream” in 
the textbook).           

 
3-T:          Geçti mi dröm? Burada geçti bir yerde zannedersem. Hayal 

görmek ve yahut ta rüya görmek.  
 Was “dream” written here? (checks whether the term 
“dream” was mentioned earlier in the text). I think it was 
written here somewhere. To imagine or to dream.        

  
4-P:          Hmmm (sounds as if she understands).   
        

 
29 see pupil 7 in table1 and tutor 6 in table 2 for more detailed information about partic-

ipants.   
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5-T:          Sen her gece diyor rüya görüyorsun ve yahut ta…  
You are dreaming every night or…      

 
6-P:          Ama! ## bey, ben niye hatırlamıyorum gördüğümü? Ben bir 

kere bile hatırlamıyorum ne gördüğümü. 
                 But! ## sir, why can't I remember what I dreamed? I’ve never 

once remembered what I dream.       
 
7-T:          İhtiyarlayınca olur                   
                 It happens when you get old (joking)    
    
8-P:          Haha! Hayırrrr! 
                 Haha! (laughs) Noooo!      
 
9-T:          Ve yahut ta çok hayaller görüyorsun. Her gün gidiyorsun 

Türkiye’ye, geri geliyorsun, unutuyorsun. 
Or you dream a lot. Every day you go to Turkey and come 
back, you forget.      

   
10-P:        Hm hmmm. Mesela uyurgezerlik nasıl oluyor?   
                 Hmm hmmm (as if she agrees). For example, how can 

sleepwalking happen?  (has a curious facial expression).     
 
11-T:        Şimdi! Uyurken derin uykuya girebilmen gerekiyor ki rüya 

göresin. Yoksa normal uyanıksın  ya da yarı uyanıksın. Ama 
derin uykudayken uçakla uçtum Göteborg, Göteborg’dan 
İngiltere ve İngiltere’den Türkiye gittim.     
Well! You need to sleep deeply so that you can dream. 
Otherwise, you are awake or half-awake. But when you’re 
sleeping deeply, you dream that you flew by plane to 
Gothenburg, from Gothenburg to England, and from England 
to Turkey.  

 
12-P:        ## bey sen burada ne dedin? Bir şey vardı. Bir sesle mesela… 

bir ses olduğunda hemen uyanıyorsun ya.  
                ## sir, what did you say there? There was something. For 

example  a sound…you wake up when there is a sound.       
 
13-T:        Bir ses olduğunda. Şimdi, beyin çalışıyor gece gündüz. 
                 When there is a sound. Now, the brain is working day and 

night (reminding the pupil what they have discussed earlier).       
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14-P:        O zaman benim beynim çalışmıyor.  

My brain is not working if that’s the case. 
 
15-T:        Jo! çalışıyor fakat… 
                 Yes! It is working but…     
 
16-P:         Ama! Ben niye ses olduğunda duymuyorum hiçbir zaman? 

Ben her gün alarm kuruyorum hiçbirine uyanmıyorum.  
But! Why have I never heard a sound? I set an alarm every 
day, but I never wake up.    

  
17-T:        Onu anneye babaya soralım. Neyse, burada uyku dediğimiz 

zaman uyku bizi istirahate çeken bir harekettir. Fakat beyin 
her zaman hareket halindedir yani beyin uyumuyor.  

                 We should ask your mother and father (joking). Anyway, 
when it comes to sleeping, sleep is an action that makes us 
rest. However, the brain is always in function, so the brain 
does not sleep.  

 
18-P:        Kalp gibi        
                 Like the heart  
 
19-T:        Kalp de devamlı çalışıyor.    
                 The heart always works.               
 

   In this example, the participants have a conversation about the text title. 
The tutor-pupil interactions show that the pupil poses questions beyond 
the science content in the written text while the tutor poses a question 
about the meaning of a single word.   
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   The tutor asked a question and answered it himself (lines 1 and 3). To 
do this, the tutor first read aloud the title of the text in Swedish (picture 
1) and then posed a question about the meaning of a single word— “What 
was ‘dream’?” (line 1)—focusing on the meaning of term rather than 
science content of the whole text. Asking about this term drew the pupil’s 
attention and led her to think about the Swedish term “dream”.  The 
question was asked in the past tense, which means that either they had 
discussed the term before, or the tutor expected the pupil to know the 
term. The tutor then looked at the pupil as if waiting for an answer. The 
pupil first tried to find the term “dream” in the text so she could answer 
the tutor’s question; however, she did not provide an answer (line 2). In 
response, the tutor answered his own question by giving the meaning of 
the Swedish word dream in Turkish: dreaming and imagination (line 3). 
The pupil used the non-lexical vocalization “hmmm,” which can be 
interpreted as a sign that she has received the information about the term 
“dream” (line 4).    
   The participants’ subsequent discussion in Turkish went beyond the 
science textbook (lines 5-10). The tutor’s providing the meaning of the 
passage title in Turkish— “You dream every night” (line 5)—triggered 
the pupil to ask her first question (line 6), wondering why she was unable 
to remember her dreams. This question, which moved beyond the science 

Picture 1: On the left, original Swedish text about dreaming, and the right 
translation of the same text. 
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content at hand, was not simple to answer. The tutor thus first made a 
joke, saying that this is what happens when you get old (line 7). This joke 
served as a way to amuse the pupil and tutor rather than providing a 
scientific answer to the question. Then the tutor put forward a scientific 
explanation in response to the pupil’s question: that she must dream a lot 
but doesn’t remember her dreams (line 9). This explanation was not an 
exact answer to the pupil’s sophisticated question. Nevertheless, it still 
provided scaffolding by implying that one might not remember their 
dreams even if one dreams and that the pupil is not alone in failing to 
remember her dreams. In response to the tutor’s scaffolding, the pupil 
made a sound that indicates agreement (line 10).      
   The pupil then seemed curious and made eye contact with the tutor 
(picture 2). She used beat gestures by lifting her hand (picture 2) and 
posed her second question: “how can sleepwalking happen?” (line 10). 
This question indicated the pupil’s curiosity about the phenomenon of 
sleepwalking and her interest in discovering scientific knowledge not 
contained in the textbook they have at hand. It was not simple to answer 
this question, but the tutor offered the explanation that people need to 
sleep deeply in order to be able to dream about different things, such as 
flying from Gothenburg to England (line 11). Again, the tutor’s response 
did not offer a direct or detailed response to the pupil’s question, but it 
still provided scaffolding by stating that one needs to sleep deeply and 
dream as an explanation for why sleepwalking occurs.       

 
 
 
 
    
 
 
 

 

Picture 2: The pupil lifts her hand and makes eye contact with the tutor.  
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   Next, the pupil posed another question based on the previous discussion 
of the science textbook (line 16), and the tutor answered in a way that 
scaffolds the science to help the pupil make meaning of the content being 
discussed (line 18). The pupil first tried to remember something they had 
previously discussed, about how a loud sound can wake people from 
sleep (line 12). The tutor recalled this discussion and started to repeat the 
topic, stating that the brain is always working (line 13). The pupil 
responded that her brain must not be working if a sound can wake people 
from sleeping. The tutor repeated that the brain is working even when 
one is sleeping.  As a result of their discussion on the current text in 
relation to the former text that they previously discussed, the pupil posed 
her third question, asking why she can’t hear sounds when she’s asleep, 
if the brain is still working (line 16). This question emerged from the 
contradiction between the pupil’s own experiences and the textbook 
content. The pupil’s previous experiences were exactly the opposite of 
what they discussed before about sleeping. For the second time, the tutor 
first responded to the pupil’s question with a joke, saying she should ask 
her parents (line 17). Then, the tutor provided a scientific explanation: 
that sleep is an action that makes us rest but that the brain is always 
working even during sleep. Again, the tutor’s explanation did not directly 
answer the pupil’s question, but it provided information about how brain 
functions during sleep. The tutor thus supplied scaffolding in answering 
the pupil’s question (line 17). In response to this attempt at scaffolding, 
the pupil added that the brain is always working, just as the heart is (line 
18). This statement was a sign that the pupil is making meaning about the 
similarity between how the brain and heart function.         
   In conclusion, although in general I found that tutors asked more 
questions than pupils during study guidance sessions, in this exchange 
the pupil’s questions were foremost.  In tutor-pupil interactions, while 
the tutor posed one question about the meaning of the Swedish term for 
“dream” (line 1), the pupil posed several questions in a row that move 
the discussion beyond the content of the textbook (lines 6, 10, and 16). I 
can take this to mean that the pupil was interested in the science content 
to an extent that transcends the textbook content, while the tutor was 
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focused on questions regarding the meaning of the terms in the textbook 
content. The tutor’s question drew the pupil’s attention to the topic of 
dreaming and increased her opportunities for meaning making, giving her 
space to think about the meaning of “dream” (line 1). The pupil’s 
questions were not easy for the tutor to answer, and the tutor handled 
these difficult questions by first making jokes to ease the tension. 
Additionally, offering scientific explanations in Turkish (lines 9, 11, and 
17)- even though these were not necessary to answer the pupil’s 
questions (lines 6, 10, and 16)- made the content available to the pupil 
and served as a form of scaffolding. When the pupil was given the chance 
to ask questions and get answers, she is able to make meaning of the 
science content (line 18).                                 

6.3.2 Uncovering earlier experiences                                
The following two excerpts illustrate a tutor using questions to uncover 
a pupil’s prior experiences related to a written science text content in 
study guidance interactions. This dialogue between a tutor and a 6th-
grade recently arrived pupil30 took place after the science class. The pupil 
studied the topic of fiction in Swedish as part of their regular science 
classes with her science teacher. The science teacher and tutor stated that 
the aim of study guidance was to prepare the pupil for an upcoming 
science test on the topic of motion. Examples were extracted from the 
reading-aloud activity.   
   The teaching material used in the interactions was the Swedish science 
textbook that the pupil used in her science class. In the first example, the 
conversation starts with the tutor asking questions about the pupil’s 
experiences with ice skating.   
 

1-T:          På is glider du lättare. Buzda rahat kayarsın. Med 
skridskor... Okulda gittiniz değil mi?   

                 You glide easier on ice (reads aloud). You glide easily on ice. 
With Ice-skates (reads aloud)… You have tried it at school, 
right?     

 
30 see pupil 5 in table1 and tutor 2 in table 2 for more detailed information about 

participants.    
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2-P:          Ben gitmedim. 

I have not.      
 
3-T:          Çok incecik onlar, profesyoneller yapıyor. Ama sizin için 

olanlar… buzun üzerinde rahat gidip gelesiniz diye, böyle.  
Dikkatini çekerse, temas az ve rahat kayıyor. 

                They are very thin, professionals make them. But the ones for 
you…in order to easily glide on the ice, like this. If you have 
ever noticed, there is much less contact, and they glide easily.  

 
4-P:          Evet    
                 Yes    
 
5-T:          Dikkatini çekerse, video falan da var aslında, sınıfta bazen 

izletiyorlar öğretmenler. Kontaktytan  yere temas ettiğin 
yüzey…irtibata geçtiğin temas ettiğin yüzey… med isen blir 
mycket mindre med skridskorna blad, och dessutom är 
skridskorna är blankt och hårt. Tatbikî sert oluyor. Yumuşak 
plastik olursa ne olur? Buz patenin altı mesela. Bastığın 
yerler sert plastik olursa ne olurdu? Yumuşak plastik 
olduğunu düşün.     

                 If you have ever noticed, there are actually videos that 
teachers sometimes show in the classroom. The contact 
surface  (reads aloud) the contact surface that touches the 
ground… the surface comes into contact …. with ice 
becomes a lot smaller in the case of the blade of the ice 
skates, and the blade is also smooth and hard (reads aloud). 
It is of course hard. What would happen if it was soft plastic? 
For example, the bottom of the ice skates.  What would 
happen if the contact surface were made of hard plastic? 
(corrects himself) Think of it as soft plastic.         

 
6-P:          Silence   

     
7-T:          Kayıyorsun ya hani böyle. Onların neden yapılıyor altı?  
                 You glide like that (moves his hand smoothly from one point 

to another point as if it is gliding). What is the underside made 
of?   

 
8-P:          Silence    
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9-T:          Hiç dokundun mu buz patenine?  

Have you ever touched an ice skate? 
 
10-P:        Shakes head as if to say no.      
     
11-T:        Demir! 

Iron.        
 

   In this interaction, the tutor asked questions in Turkish about the pupil’s 
experiences, as well as other questions related to the science content 
(lines 1-11). However, the pupil did not answer the questions about the 
science content (lines 6 and 8) when she did not have previous experience 
with the concrete example referred to in the textbook (line 10).     

 
   The textbook uses the surface of ice skates to illustrate a reduction in 
friction (picture 3). The tutor read a part of the text aloud in Swedish “you 
glide easier on ice” and provided the meaning in Turkish with a small 
change “you glide easily on ice” (line 1). The tutor then focused on the 
word “ice skates”, emphasizing it by repeating it in Swedish while the 
pupil kept her eye on the textbook. The tutor then asked the first question 
in Turkish, whether the pupil had ever been ice skating at school (line 1). 
The tutor was seeking to uncover the pupil’s previous experiences with 
ice skating. The pupil responded by shaking her head and stating that she 
had not tried ice skating at school (line 2). Thus, the attempt to scaffold 
the content by drawing on the pupil’s experience with ice skating did not 

Picture 3: On the left, original Swedish text about friction that the 
conversation was based on, and the right translation of the same text.     
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help her make meaning of the topic of friction because she had never tried 
ice skating.   
   The tutor then elaborated further in Turkish on how skates were made 
to glide easily on ice, and used iconic gestures to help the pupil imagine 
how ice skates are thin (picture 3). He then asked if the pupil had ever 
noticed this (line 3).   

 
   This time, the pupil answered affirmatively: she noticed that they glide 
easily (line 4). The tutor stated that teachers sometimes show videos 
about ice skating in the classroom (line 5), which might be one 
opportunity where the pupil might have seen how ice skaters glide easily. 
The pupil’s positive response, and the pupil’s opportunity to see ice 
skating in a classroom video, led the conversation to continue to explore 
the textbook content linking friction to ice skating. The tutor continued 
to read the first part of the next sentence of the text aloud, in Swedish—
“the contact surface”—and subsequently clarified in Turkish: “the 
surface that touches the ground” and “the surface comes into contact.” 
Afterward, the tutor finished reading the sentence aloud in Swedish and 
indicated his agreement with the information in the text: “It is of course 
hard” (line 5). Following this, the tutor asked an open-ended in Turkish 
that implied what would happen if it was soft plastic (line 5). This 

Picture 3: The tutor shows how ice skates are thin.     
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question concerned the skating example from the textbook regarding the 
effect of friction on the surface of the skate. However, the pupil remained 
silent and did not verbalize an answer to the question (line 6).   
   In response to the pupil’s silence, the tutor first stated in Turkish “you 
glide like that” and used an iconic gesture, moving his hands smoothly 
from one point to another point as if it is gliding (picture 4). Then, the 
tutor asked another question in Turkish: “what is the underside made of?” 
(line 7). However, the pupil remained silent and did not give a verbal 
answer to this question (line 8). The tutor then asked if the pupil has ever 
touched a skate before (line 9). The pupil shook her head as if answering 
no (line 10). The tutor then answered his own question: “iron” (line 11).  

Picture 4: The tutor moves his hands smoothly from one point to another 
point as if it is gliding.     
 
   In conclusion, the tutor made an attempt to scaffold the meaning 
making processes by relating the term friction from the textbook to the 
pupil’s earlier experiences, using questions. Asking questions about the 
pupil´s earlier experiences with ice skating related to knowledge about 
friction in the science textbook would scaffold the pupil´s meaning 
making process. However, the pupil’s opportunities for meaning making 
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were limited: it was hard for her to imagine how friction works with ice 
skates because she had never used them before.   
   Later in the session, the tutor asked a question about the term friction 
again, but this time relating it to the pupil’s experiences in her hometown.  
 

1-T:          Kapı! Kapıyı açtığın zaman, bazen takılıyor değil mi kapı?  
                 The door! (points to the door). When you open the door 

sometimes it gets stuck, right?      
 
2-P:          Evet  
                 Yes     
 
3-T:          Bak! Metaller birbirine değiyor ve sürtünme artmış. Ne 

yaparsın sen? Bu kapı çok ses çıkarıyor ve zor açılıp 
kapanıyor. Ne yapar anne babalar? 
See! The metals touch against each other and friction is 
increased (pinches his fingers) What are you supposed to do 
in this case? The door makes a lot of noise and it is hard to 
open and close the door. What do your father and mother do 
in this case?  

 
4-P:          Yağ koyuyorlar.   

They pour oil.       
 
5-T:          Güzel! Yağ koyuyorlar değil mi? Ne alaka yağ? Yemeye yağ 

konulur. Oraya mi yağ konulur? Ne, amacı ne burada? 
Nice! They pour oil, right? What does this have to do with 
oil? Oil is generally used in cooking. Do they pour oil in 
there? (seems surprised). What, what is its purpose here?    

 
6-P:           Sürtünmeyi azalmak.   

 To reduce the friction     
 
7-T:          Sadece ses değil, daha rahat yumuşak gidip gelmesini 

sağlamak. 
                 (nods as if he agrees with the pupil). Not only noise but also 

trying to make it easy to open the door.      
 
8-P:          Evet 
                 Yes. 
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9-T:          O zaman kapı rahat açılıp kapanıyor. 
                 Then, the door easily can be opened and closed easily.        
 

   In the interaction, the tutor provided scaffolding to help the pupil make 
meaning of the phenomenon of friction by asking a series of questions 
that try to uncover the pupil’s earlier experiences related to the science 
content (lines 1, 3, and 5). In this example, it is the tutor who asked all 
the questions and the pupil who provided the answers.  
   The first question linked the content to the pupil’s previous experiences 
with door hinges (line 1), which quickly rust in humid environments and 
cause doors to get stuck and create noise. In this study guidance session, 
the tutor uses a dietic gesture, by to the room’s door (see the image 
positioned to the left-hand side in picture 5) and asked if sometimes doors 
get stuck while opening (line 1). It was a rhetorical question and the tutor 
actually looked for agreement from the pupil. In response to the tutor’s 
rhetorical question, the pupil’s answer was “yes” (line 2), which means 
that the pupil experienced such a problem with the door. The pupil’s 
positive answer gave space for the next question about the pupil’s 
experiences with the rusty screws in the door.   
 

Picture 5: On the left, the tutor points to the door, and on the right, the teacher 
pinches their fingers together to demonstrate the motion of two metals rubbing 
against each other.    
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   The tutor used a rhetorical question to initiate the conversation but 
continued with open-ended questions to elaborate on the science content 
and draw on the pupil’s earlier experiences (lines 3 and 5). The tutor 
asked the pupil what she would do when metals move against each other, 
thus increasing the friction (line 3). The question was strengthened by the 
tutor’s iconic gesture of pinching his fingers as if they were metals 
moving against each other (see the image positioned to the left-hand side 
in picture 5). The tutor then extended the question by asking what the 
pupil’s parents do when doors make noise and are hard to open (line 3). 
Through this series of open-ended questions, the tutor was attempting to 
scaffold the content for the pupil. The pupil then stated that her parents 
would pour oil on it (line 4), an answer that indicated that the pupil has 
experienced a rusted door hinge with high friction and has seen how to 
deal with a noisy door.    
   Considering the pupil’s experiences with rusty door hinges, the tutor 
continued to pose open-ended questions, asking the pupil to explain why 
pouring oil on the door relates to friction, during the interactions (lines 
5). Subsequently, the pupils’ reasoning was that she did so to reduce the 
friction (line 6). The pupil explained that doing so reduces friction (line 
6), a statement that revealed a sign of her meaning making about friction. 
The tutor nodded in response to the pupil and elaborated on her answer: 
“not only noise but also trying to make it easy to open the door” (line 7), 
and then continued to elaborate, stating “then, the door easily can be 
opened and closed” (line 9).  
   In conclusion, the tutor provided the pupil with opportunities to make 
meaning of friction by uncovering her earlier experiences in her home 
country. The pupil experienced how the rusty screws in the door create 
noise because of the high humidity in their home country and could relate 
it to the scientific phenomenon of how friction works on rough surfaces, 
which signified her meaning making. In this series of tutor-pupil 
interactions, the tutor first asked a rhetorical question, and once the pupil 
positively answered the tutor’s rhetorical question, he continues to 
interact with the pupil through open-ended questions. These questions 
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could be a bit harder for the pupil to answer compared to the rhetorical 
one, since the pupil was supposed to provide a scientific explanation 
rather than a simple yes or no. I might take this to mean that the tutor 
started with easier questions and continued with the harder ones based on 
the pupil’s response. 
   In these two examples, I illustrated interactions in which a tutor 
provided scaffolding by asking questions about a pupil’s earlier 
experiences and how using these prior experiences gave opportunities to 
make meaning. In the first example, asking questions about the pupil’s 
experiences did not lead to meaning making because the pupil did not 
have prior experience with ice skating. However, in the second example, 
the pupil is provided with opportunities to make meaning of friction by 
discovering her experiences of how the rusty screws in the door create 
noise because of high humidity in the home country and related it to the 
scientific phenomenon of friction, which signified her meaning making.   

6.3.3 Making wild guesses           
The following example was taken from a discussion activity that took 
place during an in-class study guidance session between an 8th-grade 
pupil and her tutor31. The topic was the nerve system. As the science 
teacher discussed science content on the topic of the nervous system with 
the whole class, the pupil often discussed the content with the tutor. 
Before the excerpt below, the science teacher had provided information 
about how nerve cells are linked to each other, creating dendrites, and 
how signals travel inside these dendrites: for example, from the brain out 
to the muscles. The resources in the session included the science 
textbook, the tutor’s computer, the recently arrived pupil’s notes, and the 
science teacher’s notes on the whiteboard.   
 
 
 

 
31 see pupil 3 in table1 and tutor 3 in table 2 for more detailed information about 

participants.   
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1-ST:        Det är ljus som går i signalen som går i fibern. Vad är det 
som går i fibern i våra kroppar? Vad är det som går i 
cellerna när signalen går?  När jag klappar till dig här, Aj 
säger du. Vad är det för signal som går upp till hjärnan och 
skriker aj vad ont det gjorde?  
  

                 It is light that goes in the signal that goes in the fiber. 
What goes into the fiber in our bodies? What is going on 
in the cells when the signal goes? When I pat you here, you 
say ouch. What kind of signal goes up to the brain and 
screams ouch how hurt it was? 

 
2-P:          Silent  
 
3-T:          Sinir hücrelerinde ne gidiyor?   
                 What goes in nerve cells? 

                          
4-P:          Işık hızıyla gidiyor. 
                 It goes with the speed of light. 
 
5-T:         Işık mı gidiyor oradan?   
                Is this the light that goes in there?   
 
6-P:          Hayır 
                 No 
 
7-T:          Nasıl bir sinyal? At kafadan. Tahmin et! 
                 What kind of signal? Take a wild guess. Guess!  
 
8-P:          Elektronik mi? Bilmiyorum!   
                 Is it electronic? I do not know!  
 
9-ST:        Vad är det för signal? Vad består signalen av? Går det en 

ljussignal som med fibern? Det går en elektrisk signal. Vi är 
elektriska! 

                 What kind of signal is it? What does the signal consist of? 
Is there a light signal like with the fiber? There is an 
electrical signal. We are electrical!    

 
10-P:        Demiştim elektrik diye. Böyle bir şeyler oluyor.  
                 I said electric. Something like this is happening.  
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11-ST:      Det går en elektrisk signal i våra kroppar, i våra nerver.  
                 There is an electrical signal in our bodies, in our nerves.  

 
12-T:        Biliyorsun ama emin olmuyorsun   
                 You know it but you are not sure.          
 

   In this example the tutor provided scaffolding by encouraging the pupil 
to guess the answer to the science teacher´s question about the nerve 
system.         
   The science teacher posed a discussion question to the whole class. 
This question concerns what is going on in the fibers of our bodies, like 
light passing through them (line 1). The teacher’s discourse hinted at the 
answer by associating the signals that pass through the nerve dendrites 
with something that the pupils may be familiar with: light passing 
through fiberoptic cables, making the content less abstract. The teacher 
then asked a different question about the same content that again frames 
in the context of an everyday situation: “When I pat you here, you say 
ouch. What kind of signal goes up to the brain and screams ouch, that 
hurt?” (line 1). However, the science teacher’ association of nerve 
signaling with something familiar and linking it to a real-world situation 
did not lead the pupil to answer the question (line 2).  
   Seeing that the pupil did not provide an answer to the question (picture 
6), the tutor provided scaffolding by asking about the same science 
content in Turkish: “what goes on in nerve cells?” (line 3). In this way, 
the science teacher asked his question and answered it in Swedish, while 
the tutor and pupil discussed the question and answer in Turkish. This 
removed the language barrier, letting the pupil think about the question 
without distracting by language obstacles and giving the pupil an 
opportunity to answer the question in Turkish. The tutor asked the same 
content in Turkish rather than giving the answer, which led the pupil to 
solve the problem herself, answering “It goes at the speed of light” (line 
4).    
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   The pupil’s answer might reflect the science teachers association of 
nerve dendrites and their signals with fiberoptic cables that transmit 
signals in the form of light. However, while signals do travel at light 
speed through fiberoptic cables, this was not the case with nerve cells. 
Thus, the pupil’s answer was not entirely correct, since nerve signals do 
not travel at light speed. At this point, instead of correcting the pupil, the 
tutor asked another question elaborating on the concept: “Is this the light 
that goes in there?” and sounding surprised (line 5). This question led the 
pupil to realize that nerve signals do not travel at light speed, and she 
answered “no” (line 6).      
   The tutor continued to ask about the same science content—“What kind 
of signal?”—but this time she encouraged the pupil to make a wild guess 
(line 7). By doing so, the tutor led the pupil to her own potential and 
uncovers the science content herself. The pupil sounded unsure and asked 
“Is it electronic? I don’t know!” (line 8), which signaled her meaning 
making. This was a rhetorical question, where waited for confirmation 
from the tutor. The tutor was satisfied with the pupil’s answer and 
stopped asking questions, allowing the science teacher to continue. The 
science teacher said, “There is an electrical signal. We are electric” (line 
9). He then further elaborated by stating there is an electrical signal in 
our bodies, in our nerves. At this point, the pupil seemed happy  (picture 
7) and proud of her answer, stating “I said electric. Something like this is 

Picture 6: The tutor and the pupil interactions with each other.    
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happening” (line 10). The tutor encouraged again the pupil, implying that 
the pupil knows the answer and just feels just unsure.  

  
The science teacher showed an electrical signal in his drawing on the 
whiteboard (picture 8), stating “there is an electrical signal in our bodies, 
in our nerves” (line 11). He then drew an electrical signal on the white-
board, which the pupil copied down (picture 9).       
 

Picture 8: On the left, the science teacher’s original notes on the whiteboard, 
and on the right, the translation of the same text.   

Picture 7: The pupil similes.     
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Picture 9: On the left, the pupil’s original notes, and on the right, the translation 
of the same text.    
  
   In conclusion, the tutor supplied scaffolding by asking the same science 
content in Turkish rather than answering the question herself; this led the 
pupil to think about the question. Even though the pupil’s first answer 
was not scientifically correct, the tutor encouraged the pupil to continue 
thinking, even if she had to make a wild guess, rather than providing the 
answer.  Giving her additional opportunities to think about the question 
allowed the pupil to realize her potential. By encouraging the pupil to 
gave an answer and patiently waiting for the pupil to correct her initial 
answer allowed her to show the sign of meaning making of the electrical 
signal that goes in the cells.      

6.3.4 Asking questions about a scientific text          
This example was extracted from a group study guidance session 
between a tutor and two 6th-grade pupils 32 before the science class. The 
session dealt with the topic of the universe, because the pupils had a 
personal interest in astronomy; in this, it was different from other study 
guidance sessions that I observed. The pupils chose texts from their 
textbooks based on their interests and read them aloud. In the following 
excerpt, it is Pupil 1’s turn to read the chosen text, about space travel. 
The tutor then posed questions about the text. The conversation below 

 
32 See pupil 4 and 6 in table1 and tutor 5 in table 2 for more detailed information about 

participants.    
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was extracted from a reading-aloud activity. The resources in the session 
included a science textbook, an iPad for each pupil, and a computer for 
the tutor.   

 
1-T:          Ne anlatıyor burada?   
                 What does it say here? 
 
2-P4:        Burada insanların ya da bir canlının ilk uzaya çıkışını 

anlatıyor. Ondan sonra iki ülke arasındaki çekişmeyi 
anlatıyor.   

                 Here, the text is about the first ascent into the space of 
humans or living things. After that, the text is about the 
conflict between two countries.   

3-T:          Yarış varmış. Hangi ülkeler arasında?  
There is a race. Between which countries? 

 
4-P6:        Soğuk savaş.  
                 The cold war 
 
 5-P4:       Şimdiki adı ile Rusya ve Amerika.  

Russia and America as it is now called.   
 
6-T:          Orada isimleri geçiyor mu? Kimler mesela çıkmışlar uzaya? 
                 Are their names listed there? Who was, for example, sent to 

space?   
 
7-P4:         İlk çıkan kişi yani ilk çıkan canlı köpek, bir köpekmiş ve onun 

adı da Layka’mış. Ondan sonra bir adam da, yok kadın mı? 
Yok adam. Bir adam da bir rokete bindirilip dünyanın 
etrafında 108 dakikada bir tur atıp yere inmiş. Orada bitiyor 
diye hatırlıyorum.     

                 The first person to go into the space, that is, the first living 
dog, is a dog and his name is Laika. After that, a man or a 
woman? No, man. A man went around the world in a rocket 
in 108 minutes and landed. That is all.     

  
8-T:          Şu aşağıdaki cümleleri de bir oku! Bazıları önemli olabiliyor.       
                 Read the sentences below! Some of them can be important.         
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9-P4:        År 2006 var den första svensken uppe i rymden, Christer 
Fulesang. Han skickades upp till rymdstationen 
ISS(Internationella rymdstationen). Han var uppe i rymden 
i 26 dagar och 17 timmar.  Yani, ilk İsveçli kişide 26 gün 17 
saat şeye gitmiş uzay çıkmış. Christer Fuglesang.  
In the year 2006, Christer Fulesang was the first Swede up 
in space. He was sent to the space station ISS  
(International Space Station). He was in space for 26 days 
and 17 hours. I mean, the first Swedish person went to space 
for 26 days and 17 hours. Christer Fuglesang.      

 
10-T:        Orada yazıyor mu hangi yıl gitmiş diye? 
                 Does it written what year he went there?   
 
11-P4 :     2006 
 
12-T:        2006 senesinde. Demek ki İsveç de bu yarışa katılmış geç de 

olsa, değil mi? 
The year 2006. It means that Sweden also participated in this 
race, albeit late, right?    

 
13-P4:      Yok! Bu yarış değil hocam! 
                 No! This is not a race, sir! 
 
14-P6:      Yarış değil ki bu.  

This is not a race. 
 
15-P4:      Sadece çıkmış. 

He just went.  
 
16-T:        Evet diğer sayfaya geçelim. Anlamışsınız Aferin! 
                 Yes, let's go to the next page. You got it. Well done!           
  

   In this interaction between two pupils and a tutor, the written science 
content was scaffolded through questions to facilitate their meaning 
making processes, using Swedish and Turkish alongside other resources. 
The tutor first asked questions about the content contained in a textbook 
passage and then poses another question that leads the pupils to critique 
the content.     
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Picture 10: On the left, original Swedish text about rocket launches and 
space travel, and the right translation of the same text.    

Picture 11: Science textbook picture and its caption about Sweden’s first 
astronaut. The translation of the Swedish text is placed below the caption.  
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   The conversation started after Pupil 4 read the text about space travel 
aloud (picture 10 and 11). The tutor posed the first question: “What does 
it say here?” (line 1). This open-ended question gave the pupils space to 
recap the main theme of the text. Pupil 4 signified his making meaning 
of the text by stating that the text concerns the first ascent of a living 
being into space, and the conflict between the two countries (line 2). The 
tutor approved the pupil’s answer by stating, “There is a race” (line 3).    
   The tutor then continued to ask questions about the text, this time in 
regard to specific details in the text rather than the general topic (lines 3, 
6 & 10). He first asked which countries took part in the race (line 3), then 
asked about name of the first person who went to space (line 6) and what 
year the first Swedish astronaut went to space (line 10). The pupils 
answered all of the questions, stating that the race was part of the cold 
war (line 4) and was therefore between Russia and America (line 5), 
naming the first living thing that went to space as a dog named Laika and 
afterwards a man went around the world in a rocket for 108 minutes and 
landed successfully (line 7). Finally, they correctly named the year that 
the first Swedish astronaut went to space, 2006 (line 11). Through this 
series of questions, the tutor guided the pupils through the text, and their 
answers revealed that they have made meaning of the science content it 
contains.  
   The tutor then asked a question that transcended the science textbook 
and required the pupils to instead interpret the science content it presents 
(lines 12): a rhetorical question on whether Sweden also participated in 
this space race, albeit a bit late. Unlike in the case of the tutor’s earlier 
questions, here the text did not provide an answer, and the pupil instead 
need to interpret the information in the text to answer whether Sweden 
also participated in the space race. The way this question framed also 
made it a trick question, since it took the form of a statement that Sweden 
did participate in the space race—even though the tutor agreed that 
Sweden did not. This framing allowed the tutor to determine whether the 
pupils were uncritically agreeing, because pupils might tend to believe 
that their teachers are speaking the truth and thus that they should agree 
with when asked whether they agree with a teacher’s assertion. In this 
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case, both pupils rejected the tutor’s assertion, pointing out that Sweden 
did not participate in the race by sending its first astronaut into space. 
This was the answer the tutor had hoped for, since he was satisfied, he 
continued on to the next text.     
   In conclusion, the tutor scaffolded the content in the science textbook 
by asking questions about it that give them an opportunity to think about 
the content. This series of questions further guided the pupils through the 
text and checked their comprehension at different levels. The first 
question asked the pupils to identify the overall topic (line 1), the follow-
up questions asked for more details on the content, and last question—a 
trick question (line 12)  that asked whether the pupils agree with an 
incorrect statement—required the pupils to read between the lines and 
arrive at their own conclusion. In this way, the tutor can check whether 
the pupils were agreed with the tutor automatically, without really 
knowing the content. The pupils’ answers to all these types of questions 
signified the pupil’s meaning making of the topic of the universe.             

6.3.5 Guiding through questions    
The following dialogue took place during an individual study guidance 
session after science classes, where a 4th-grade recently arrived pupil 
and this tutor33. In the study guidance session, the tutor and the pupil 
received a duty from the science teacher to discuss these machines in 
Turkish. They repeated the same content that the pupil had learned in 
their science class. The example was extracted from a discussion 
activity. The resource used in the session included the science teacher’s 
notes.  
 
 

1-T:          Tekerlek ne yapıyor mesela örnek verebilirsin?   
                 Can you give an example of what the wheel does?   
 

 
33 See pupil 11 in table1 and tutor 7 in table 2 for more detailed information about par-

ticipants.    
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2-P:          Bir eşya… bir arabanın ya da bisikletin daha hızlı gitmesine 
izin veriyor.   

                 An item… lets a car or bike go faster.   
 
3-T:          Daha hızlı gitmesine yardımcı oluyor.  
                 It helps them go faster (sounds like he approved of the pupil’s 

answer).   
 
4-P:          Hm hmm! Çünkü mesela tekerlek olmasaydı. Sadece şöyle ite 

ite gitseydi. O zaman şöyle friktion olurdu. Adını bilmiyorum.   
                 Hm hmm! Because, for example, if there were no wheels. If it 

just went like (use gestures as if he pushes something) 
pushing and pushing. Then, it would be friction. I do not 
know its name.      

 
5-T:         Mesela nasıl olurdu anlat bakalım? 
                (Nods). Can you tell me how it would be like? (asking the 

pupil to talk more about friction)   
 
6-P:          Şöyle mesela tekerlek olmasa kendini çeke çeke zor zor. 20 

kiloyu falan çekiyorsun ama tekerlik olunca o çok daha kolay 
oluyor.   

                 For example, it is difficult to pull by yourself without wheels. 
You can pull around 20 kilos, but it is a lot easier with wheels. 

 
7-T:          Üzerindeki yükü ne oluyor? 
                 What happens to the load on it?       
 
8-P:          Silent 
 
9-T:          Üzerindeki yükü hafifletmiş oluyor tekerlek olunca ve daha da 

hızlı gitmeye başlıyor değil mi?    
                 The load on it becomes lighter with wheels and starts to go 

even faster, right?  
 
10-P:        Bir de kendi kendine gitmeye başlıyor. Mesela eğer onu 

itersen, itmeyi durdurunca gitmez ama tekerlekli olunca, 
itmeyi durdurunca gider, devam eder.   

                 (Pupil seems confused and does not elaborate on the tutor’s 
question) Additionally, it can go on its own. For example, if 
you push it (tries to push the table), it won't go when you stop 
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pushing, but when it has wheels, it goes even when you stop 
pushing; it continues.  

 
11-T:        Tamam!    
                 Ok!     
 

   The discussion between the tutor and pupil was based on the science 
teacher’s notes (picture 12), which read: “To do: I want that you explain 
the five basic machines in Turkish. What are they? What do they do?”  In 
the discussion, the tutor guided the pupil using questions, and the pupil 
tried to answer them. However, this question-and-answer process led to 
some challenges and there was a risk that the meaning the pupil made 
would not align with the class content.    

 
   The discussion was guided toward a certain topic, using several 
questions (lines 1, 5, 7, and 9). The tutor brought the wheel (one type of 
basic machine) into the discussion by asking an open-ended question that 
required the pupil to talk about the function of the wheel (line 1). The 
pupil’ answer implied that wheels make something go faster (line 2). 
Then, he extended his answer by associating it with friction (line 4), and 
important scientific phenomenon, which explains why circular bodies go 
faster. The tutor then drew on this topic, friction, by asking another open-
ended question that required the pupil to give an example of how the 
wheel's speed can be affected by friction (line 5). In response, the pupil 

Picture 12: On the left, science teacher’s notes in Swedish, and on the right, 
the translation of them into English.     
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offered an example: “it is difficult to pull by yourself without wheels. 
You can pull around 20 kilos, but it is a lot easier with wheels.” (line 6). 
In the first part of this interaction, the tutor’s questions guided the pupil 
to think and talk about certain science topics (lines 1-6). However, in the 
second part of this example, the tutor guided the pupil towards a science 
content that was not scientifically accurate (lines 7-11).      
   The tutor drew the pupil’s attention to the question of weight, asking 
what happens to the load in relation to friction in the wheels the pupil 
referred to (line 7). The pupil remained silent for a moment—perhaps he 
found it hard to make the connection between friction and weight (line 
8). In response to this silence, the tutor asked a rhetorical question on 
whether the load becomes lighter when it has wheels and starts to go even 
faster (line 9).  
   In the dialogue, it was not clear if the tutor made this question as a 
metaphor or if he really did mean to ask the question as it is. In any case, 
the question sought an approvement of information that is not 
scientifically correct. The pupil seemed confused (picture 13) and did not 
show agreement or disagreement with the tutor’s rhetorical question (line 
10). Instead, the pupil continued with another scientific relation 
movement of the wheel and force (line 10), which the tutor agreed with 
(line 11). 

 
Picture 13: Pupil appears confused by tutor’s question.   
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   In conclusion, it is the tutor who asked all the questions, as a way of 
scaffolding the content and guiding the pupil to think and talk about a 
certain topic in this discussion. The discussion mostly consisted of open-
ended questions that asked the pupil to talk about the topic (lines 1 and 
5). At the point where the pupil responded with silence to an open-ended 
question (line 8), the tutor shifted to a rhetorical question (line 7). He may 
have done so because answering a rhetorical question did not require the 
pupil to verbalize any science content and instead required only 
agreement or disagreement, which may have been easier for the pupil to 
handle. This series of open-ended questions successfully led the pupil to 
engage in the scientific discussion using statements that aligned with the 
facts of the matter. However, the tutor’s other questions were framed in 
a way that was counterfactual (lines 7-11), which risked the pupil being 
confused and leading him to make meaning that was not scientifically 
correct.   
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Chapter 7: Discussion  
In this chapter, I discuss the most important results of my research project 
related to science teaching practices and meaning making in a 
multilingual context. I first discuss whether the science content was 
scaffolded through study guidance interactions, as the literature often 
argues it is. I then focus on the multimodality and different languages 
used in the interactions and discuss how the use of multimodal resources 
supports pupils in making meaning of the science content. Next, I discuss 
the role of tutor-pupil interactions and pupil-pupil interactions in 
supporting the development of the pupils’ scientific knowledge. Finally, 
I debate whether study guidance, in practice, functions in the way that 
national steering documents envisage it.      

7.1 Is science content scaffolded in a multilingual context 
or not?     
In classes, science content is scaffolded through interactions between the 
teachers and pupils, and pupils make meaning of it by actively 
participating in science talks (e.g., Lemke, 1982; Scott et al., 2006). The 
science content communicated in the study guidance sessions was often 
limited to what was presented in the science teachers’ speech, in 
classroom videos, in texts such as whiteboard notes produced by the 
science teacher, and in the Swedish science textbook. The science 
content was then extended, simplified, and associated with the pupils’ 
earlier experiences, and was also misconceived in tutor-pupil 
interactions. Accordingly, I discuss my results related to the scaffolding 
of science content in a multilingual context in relation to other results 
from the literature in the following section.                               
   Pupils may extend their scientific knowledge and vocabulary when 
they are given access to the meaning of the science content in both their 
first and second languages through translation. Translation of science 
content can be seen as one way of using the pupils’ available languages 
to scaffold their meaning making processes (Karlsson et al., 2020; 
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Urmeneta & Evnitskaya, 2014; Ünsal et al., 2018a) in study guidance 
interactions between tutors and pupils. Providing translations of the 
meanings of terminology broadens pupils’ vocabulary (Collier, 1995) 
and helps them to see how scientific terms are used in other contexts 
(Karlson et. al., 2018). In study guidance, scaffolding science content 
through translations, using various resources such as dictionaries, 
supports pupils’ making meaning by giving them access to the same 
terminology in both Swedish and Turkish. What is more, translating 
scientific terms into Turkish prompts pupils to recall their previous 
knowledge of the translated term.   
   Reconstructions of science content from a more basic level to a more 
advanced level through the use of various resources, such as drawings, 
pictures, speech, and models, also extends pupils’ scientific knowledge. 
This result supports common outcomes from previous studies that 
looked at the reformulation of scientific content in multilingual contexts 
using alternation between everyday language and scientific language 
(e.g., Axelsson & Jakobson, 2020; Nikula, 2015; Ünsal et al., 2018b). 
Teachers provide pupils with terms that are relatively more sophisticated 
than the ones used in textbooks (Glass & Oliveira, 2014). Tutors’ 
scaffolding facilitates meaning making processes by conveying more 
advanced science content: for example, by reformulating the science 
content in the pupil’s drawing of a methane molecule into a more 
advanced verbal explanation and model in multilingual and multimodal 
interactions between the tutors and the pupils. The science content 
becomes clearer when teachers make the context explicit, where the 
scientific everyday word and the scientific term are used. This leads 
pupils to make meaning of a more advanced level of science content. 
Extending the science content is evident in my research and also in 
previous research, but the opposite is also the case in multilingual 
interactions.   
   In multilingual interactions science content can be also simplified by 
describing it using simpler, everyday words, that pupils likely to be more 
familiar with (Karlsson, 2016; Karlsson et al., 2020; Ünsal et al., 2018). 
In study guidance interactions, science content is simplified through 
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reformulations from the advanced level to the primary level using 
simpler, everyday words. Tutors provide the Turkish everyday 
equivalents of terms from Swedish science textbooks using translation. 
And when pupils ask advanced level questions, tutors provide what they 
know about the topic using more basic words rather than giving 
explanations using precise scientific language. One surprising finding in 
my study was that tutors often reformulated content from the complicated 
to the basic, while pupils often reformulated content in the opposite 
direction. One reasonable explanation for this fact may be that tutors 
simplified content using simpler, everyday words that the pupils probably 
were more familiar with in order to give them access to understanding it. 
These efforts at scaffolding science help pupils make difficult content 
more accessible and give them a chance to participate in discussions as a 
way to make meaning of the content.               
   However, simplifying in this way entails a risk of confusing pupils 
rather than scaffolding their meaning making processes. In study 
guidance sessions, simplification could lead to a mismatch if the 
simplified content presented in Turkish was not linked back to the content 
in Swedish, because the pupils might believe the simpler, reformulated 
content in Turkish had the same meaning as the Swedish science content, 
since they were not fully able to differentiate the scientific words in 
Swedish. Using mostly everyday language in scientific explanations also 
leads pupils to commonly use everyday words to make their own 
scientific reasoning (cf., Nikula, 2015) and difficulties understanding the 
language of instruction might arise (Karlsson et al., 2020).      
   Associating science content with pupils’ daily experiences is one way 
to expand science content into different contexts. The pupils’ earlier 
experiences are uncovered using questions. Translating or reformulating 
of science content into Turkish triggered pupils to bring in earlier 
experiences related to the science content. Bringing earlier experiences 
to bear on a new situation in line with science (Axelsson et al., 2017a) 
serves as a way of explaining the meaning of scientific terms and 
extending pupils’ content knowledge as they make meaning of the 
content (e.g., Axelsson et al., 2017a; Axelsson & Jakobson, 2020; Nikula, 
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2015; Siry & Gorges, 2020). Such associations scaffold meaning making 
processes by moving from more abstract conceptualizations to more 
concrete ones (Urmeneta & Evnitskaya, 2014).     
   One interesting outcome is that relating science topics to everyday 
experiences did not always successfully scaffold pupils’ meaning making 
and instead sometimes complicated it if they did not have appropriate 
prior experiences. This was the case in the session where a tutor asked a 
pupil questions about their earlier experiences with ice skating as a way 
to elucidate a passage on friction in the textbook and scaffold the pupil’s 
meaning-making process. In this case, the pupil’s opportunities for 
meaning making were limited because she had no experience with skating 
and therefore were unable to imagine how friction works between ice 
skates and the ice surface. These findings corroborate the work of 
Karlsson et al. (2020), in which the researchers discuss a case where one 
pupil attempted to explain the concept of a coniferous forest and the trees’ 
needles by relating them to a Christmas tree. In that case, the attempt to 
draw on prior experience failed because the pupil had only been in 
Sweden for four months and had probably never seen a Christmas tree 
(Karlsson et al., 2020). So, my research aligns with previous research in 
finding that references to everyday experiences can obscure 
understandings of content if the pupil has not, in fact, had these same 
experiences.    
   In study guidance sessions, science content is elicited through 
questions, giving pupils wider opportunities to think about the content 
being discussed. In these interactions, pupils are asked to think about the 
meaning of the classroom content at different levels. For example, asking 
pupils to draw general conclusions about a text passage, asking them to 
repeat specific key points from the passage to check their understanding 
of them, or asking them to extend the content by reading between the 
lines and interpreting it. It was surprising that tutors often asked pupils 
about specific points of the content contained in the reviewed text, while 
pupils asked questions that transcended the content in the science 
textbooks. One possible explanation for this finding is that while the 
tutors were trying to make the Swedish texts accessible to pupils, the 



 
  

 183 

pupils were trying to extend their understanding of the content. Thus, 
tutors’ scaffolding through questions led pupils to think about and talk 
about science content, and each new question helped them look at the 
content from a different perspective, giving them an opportunity to 
engage in scientific discussion and solve problems themselves in their 
making meaning processes.        
   Scientifically incorrect translations, reformulations, and questions can 
lead to misunderstanding of science content. Tutors’ attempts to scaffold 
content from Swedish textbooks using translations, reformulations, and 
questions did not always lead to successful acquisition of that content. 
For example, word-by-word translations of scientific terms did not 
always work smoothly. When the Swedish scientific term as a whole was 
formulated differently in Turkish, a translation made by translating each 
individual component of the term into a corresponding word in Turkish 
led to odd-sounding or incorrect equivalents. When this happened, it ran 
the risk of confusing pupils and leading them to make meaning of the 
content in ways that were not scientifically correct. In such cases, pupils 
at times made their own reformulations based on the tutor’s 
reformulation, instead of the science textbook, with the resulting 
statements failing to align with the scientific facts.       

7.2 Is the use of resources a way to deal with language and 
scientific knowledge in multilingual interactions?    
Communicating about science is highly multimodal in nature, and thus in 
science classroom interactions, various resources mediate pupils’ 
meaning making processes (Lemke, 1998). Multimodal resources, such 
as physical artifacts, drawings, textbooks, speech, and gestures, were 
used as a way to deal with the lack of language and science content 
knowledge. Accordingly, I discuss how the use of multimodal resources 
supports science content in interaction.    
   The use of different resources was not always directed toward the 
associated science content. As a result, there was a tendency to move from 
one resource to another for meaning making (cf., Ünsal et al., 2018a). This 
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lent continuity to interactions and helped pupils engage in multilingual 
interactions (Siry & Gorges, 2020). My study contributes to the existing 
literature in showing that participants’ use of different resources was not 
independent of each other. To the contrary, the use of different resources 
was connected to each other in arriving at scientifically correct content. 
For example, even if a written text did not give a satisfactory definition of 
a scientific term, the text later helped the pupil choose the most accurate 
translation from among various possible translations found in different 
dictionaries with respect to the particular topic at hand. That is, all the 
resources used pave the way to arriving at scientifically correct content. 
Using such a variety of resources reinforces the science content and assists 
pupils’ meaning making processes when they are unfamiliar with the 
science content. However, when participants were dealing with unfamiliar 
content without turning to multimodal resources, they experienced 
challenges regarding the scientific meaning of unfamiliar terminology. 
Thus, using multimodal resources might help tutors if the tutors 
themselves are not sure about the topic at hand.  
   The use of multimodal resources to translate, reformulate, and ask 
questions increases pupils’ opportunities for meaning making (cf., 
Axelsson & Jakobson, 2020; Danielsson & Uddling, 2022). Each 
resource used in tutor-pupil interactions has a different potential for 
meaning making and thus gives different opportunities for meaning 
making (Säljö, 2000; Vygotsky, 1978). Translations, reformulations, and 
questions are strengthened when different resources are used in 
interactions. Reformulation is often defined as reframing classroom 
content into either simpler or more sophisticated formulations (Glass & 
Oliveira, 2014). However, I found that reformulations, translations, and 
questions were more than a simple move from one utterance to another. 
In one example, the tutor reinforced the reformulation of the scientific 
phenomenon of energy conversion by using iconic gestures as a resource. 
The tutor first reformulated the Swedish written text into an oral Turkish 
text. At the same time, the tutor encouraged the pupil to rub her hands 
together to experience energy conversion, another mode of 
communication that, in this case, reformulated the written text into a 
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gesture. In this way, the repeated reformulation of the same scientific 
term reinforced the meaning of the science content in the pupil´s first 
language. Such an approach gives pupils opportunities to make meaning 
of content not only by reading and listening but also by feeling the process 
of kinetic energy being converted into heat via friction.  
   The use of pupils’ first language as a resource in communicating science 
content removes the language barriers for them and engages them to 
engage in scientific conversation. The Turkish language dominated tutor-
pupil interactions in my study, although both Turkish and Swedish were 
used in study guidance interactions. Language choice followed more or 
less the same pattern whether interactions involved translation, 
reformulation, or questions. The majority of translations and 
reformulations were from Swedish to Turkish. Similarly, the majority of 
questions used Turkish, as did the ensuing discussions. This might be due 
to the fact that pupils had not spent enough time in Sweden to be able 
familiar with the language. and thus the pupils and tutors might have felt 
more comfortable discussing science content in Turkish rather than 
Swedish. By using Turkish primarily, tutors eliminated linguistic barriers 
and helped pupils to engage in conversation on scientific topics. This led 
pupils to think about the science content without the distraction of 
linguistic challenges and to show sign of making meaning about the 
science content (cf., Ünsal et al., 2018a; Ünsal et al., 2018b).                    
   Scientific concepts and words were often expressed in Swedish, while 
the explanatory, descriptive, and interconnecting words and phrases used 
to make semantic relations were often expressed in Turkish (cf., 
Karlsson, 2016; Karlsson et al., 2018; Karlsson et al., 2020). For 
example, tutors often left scientific terms in Swedish rather than 
translating them into Turkish, but participants were more likely to 
translate everyday words. This increased opportunities for the pupils to 
use Swedish terms and associate Swedish scientific terms with the 
science content learned earlier in Swedish class. Also, the tutor’s 
translation of mainly everyday language was enough for pupils to be able 
to put forward scientific reasoning to the question. The use of their first 
language led the pupils to put forward their explanations of the content 
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in their first language. However, encouraging pupils to mainly use their 
first language in everyday contexts can lead to difficulties understanding 
the language of instruction (Karlsson et al., 2020).         
   Translation from Swedish into Turkish led pupils to make meaning of 
the science content using Turkish, while translations from Turkish into 
Swedish led pupils to make meaning of the science content in Swedish. 
Thus, Swedish as a second language also played a significant role in tutor-
pupil interactions, but it was not a sufficient resource to allow pupils to 
fully make meaning of the content. I observed only one instance in which 
a tutor asked a pupil to translate from Turkish into Swedish, perhaps doing 
so to expand the pupil’s vocabulary in Swedish and to prepare them for 
an upcoming test in Swedish. The translation led the pupils to make 
meaning of the same science content in Swedish. Communicating science 
content in Swedish might allow pupils to make meaning of science in 
Swedish and make stronger links to the content of their science textbooks 
in Swedish.  

7.3. The role of one-on-one and group interactions during 
the science study guidance         
Knowledge is situated in social interactions (Vygotsky, 1978; Wertsch, 
1997). Pupils’ interactions with science teachers and other pupils helps 
them make meaning of science by providing scaffolding in the form of 
explicit clarification of issues they are not familiar with (Scott, 1998). 
The study guidance setting provides a unique combination of social 
interactions, as tutors interact with only one or two pupils at a time using 
a variety of resources. In this section I discuss the role of tutor-pupil 
interactions and pupil-pupil interactions in supporting pupils’ 
development of scientific knowledge.   
   Tutors dominated interactions during study guidance, serving as 
coaches who assisted pupils’ meaning making. In these interactions, 
tutors posed the majority of questions and offered the majority of 
translations as a way to scaffold pupils’ meaning making processes. 
Tutors interacted using translation, reformulation, or questions in 
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response to pupils’ lack of knowledge or struggles to understand the 
content being discussed. Sometimes tutors offered all translations and 
reformulations in Turkish as part of their own way to assist the pupil 
without noticing pupils’ struggles. In any case, tutors were in a guiding 
and leading position, as the aim of study guidance is to guide recently 
arrived pupils. This is consistent with Scott’s findings (1998) that science 
teachers act as coaches, supporting pupils in making meaning of science 
content by providing scaffolding in the form of explicit clarification of 
issues that pupils are not familiar with. However, I also found that in some 
study guidance sessions, pupils almost never asked questions. This leads 
to the question of whether the pupils were interested in the content being 
discussed and were engaged in the sessions. Tutors had a better chance 
of including pupils when they used reformulations, since reformulations 
were more likely to lead pupils to make comparisons than translations 
and questions were. This might mean that interactions would work more 
smoothly when science content is reformulated.  
   There is a better chance of developing knowledge in interaction with 
tutors and other pupils in a group than in interaction with just a tutor. 
When pupils had a chance to interact with other pupils, they jointly 
worked out the meaning of scientific terms in both Turkish and Swedish, 
helping each other as each added meaning onto the other’s meaning 
making (cf.,Vygotsky, 1986). In pupil-pupil interactions, pupils were 
confident about helping each other to make translations. This gave them 
the opportunity to improve more than they would have if only one pupil 
was working alone. Thus, group discussions might give increased 
opportunities for pupils to make meaning.   

7.4  Study guidance in theory and practice    
One matter of debate is whether study guidance functions in practice in 
the way it is envisaged in national steering documents. To answer this 
question, I will first discuss how study guidance functions in terms of 
collaboration between tutors and science teachers and how the practice is 
enacted in different types of study guidance. I then discuss the role of 
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teaching materials and languages as resources. Lastly, I discuss the 
competences that tutors need for conducting study guidance.   
   Collaboration between tutors and science teachers was weak. In most 
cases, science teachers and tutors even did not get a chance to discuss the 
topic covered in study guidance sessions. This finding aligns with a 
previous study that found that the degree of collaboration between tutors 
and teachers was not sufficient to allow study guidance to function as 
intended (Avery, 2016). National steering documents envisage study 
guidance as including cooperation and discussion between tutors and 
classroom teachers to prepare planning to cover the topics in question 
(Swedish National Agency for Education, 2022). Furthermore, teachers 
provide tutors with information about what the session should focus on, 
how the planning is laid out, and which teaching materials are being used 
(The Swedish National Agency for education, 2022). However, my 
research observations showed that collaboration regarding classroom 
content consisted mainly of short written notes from science teachers 
about what topic to cover. Tutors often received this information about 
the topic to cover immediately prior to the study guidance session. 
   Pupils missed other opportunities to make meaning of science in their 
classrooms in exchange for being able to participate in study guidance 
before or after regular classroom lessons. The schools I observed used 
three different formats of study guidance, a finding that confirms the 
work of other researchers (e.g., Morgan, 2014). Study guidance sessions 
offered before science classes gave pupils a chance to build up their 
understanding of the topic and make meaning of scientific terms (cf., The 
Swedish National Agency for Education, 2022). Study guidance sessions 
held after class allowed pupils to review topics and deepen their 
understanding of what had been taught in class (The Swedish National 
Agency for education, 2022). However, I also found that the pupils 
missed other opportunities to make meaning of science (e.g., group work 
and hands-on activities in the regular classroom) to make time for study 
guidance. This is because study guidance often took place during the 
regular school day. One way to handle this was to incorporate study 
guidance directly into the regular science classroom session.   
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   Study guidance during class helped pupils to interact with both tutors 
and subject teachers. Additionally, tutors had the opportunity to address 
pupils’ needs directly. Tutors focused on helping pupils make meaning 
of terminology as the science teacher went over the topic (cf., Swedish 
National Agency for Education, 2022). However, this format created a 
risk that pupil might miss some content when the tutor and the science 
teacher were talking at the same time. For example, in one session the 
science teacher was talking about the cerebellum and how it functions in 
the human body, while at the same time the tutor stated her knowledge 
about the cerebellum.      
   Now, I will further discuss the use of resources in study guidance 
sessions. Text was one of the most commonly used resources; however, 
in the sessions I observed participants did not have access to bilingual 
texts to assist pupils’ meaning making of science content. Science 
textbooks were an important resource, as tutors often used them to help 
pupils to make meaning of the content in question. Other types of texts 
were also used in tutor-pupil interactions, such as texts provided by 
science teachers or online texts. This finding was also reported in the 
latest articles published by the Swedish National Agency for Education 
(Rosen et al., 2020; Wedin et al., 2017). Study guidance is thus a 
pedagogical practice in which tutors use textbooks, digital texts of 
various kinds, and whiteboards (Wedin et al., 2017), along with texts 
created by other tutors or teachers (Rosen et al., 2020). Thus, it might be 
helpful to develop specific written teaching materials for use in study 
guidance sessions that can provide linguistic support for newly arrived 
pupils’ meaning making in scientific terminology, scientific phenomena, 
and scientific processes.   
   In my observations, the majority of texts used were written in Swedish, 
and in only a few instances did participants employ teaching materials 
written in Turkish, with almost no bilingual resources available. 
Incorporating more bilingual text resources could give opportunities for 
pupils to acquire science content in both their first and second languages. 
My findings are in line with other studies that have shown that the pupils 
and tutors made their own bilingual texts when these were not available 
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(Rosén et al., 2017). Bilingual materials might be useful for the pupils, 
especially those who are new to the country, and might also reduce tutors’ 
workload.  
   The sessions I observed were rich in the use of terms in both Turkish 
and Swedish in tutor-pupil interactions. This result is consistent with the 
Swedish National Agency for Education’s steering document. 
Accordingly, effective study guidance takes place by shifting back and 
forth between pupils’ first language and Swedish, a practice that develops 
pupils’ knowledge of both the subject and the Swedish language 
(Swedish National Agency for Education, 2022). Beyond the national 
steering document description of language use in study guidance 
sessions, my research project showed that language use in science study 
guidance sessions was much more complicated than a gradual transition 
from Turkish-dominated conversation to Swedish-dominated 
conversation. Language use in study guidance sessions did not evidence 
a gradual transition from Turkish-dominated discussion to Swedish-
dominated discussion depending on the pupils’ time in the Swedish 
school system. Instead, pupils’ first language, Turkish, was always used 
as the primary speech resource to facilitate their meaning making. 
Nevertheless, they often used specific scientific terms, phrases, and 
sometimes whole sentences in Swedish. And in sessions that took place 
during the science class itself, the science teacher solely used Swedish.     
   I will lastly discuss study guidance tutors’ required competences. 
Tutors were expected to teach subjects that they might not be familiar 
with. All the tutors (with one exception) had either Swedish or foreign 
teaching credentials. Tutors went through various different teacher-
training programs that covered subjects including history, language, and 
biology. Although some of the tutors’ education focused on non-science 
subjects, they were at times assigned the task of supporting pupils in their 
science learning on topics. It is useful to compare this finding with the 
report from the Swedish Schools Inspectorate (2017), which reported that 
tutors had taken competence-building seminars often entirely on their 
own initiative or had developed their teaching skills on their own. 
Accordingly, study guidance was often based on the tutors’ own 
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knowledge of the subjects they taught. In most cases, tutors did not have 
enough time to prepare for study guidance sessions, only receiving the 
details of the topic of discussion just prior. This led to several challenges, 
such as misinterpretations of science text passages and incorrect 
translations.   
   Teaching science using pupils’ first and second languages is not the 
same as teaching a science class. Including different languages makes the 
situation even more challenging, since tutors need to deal with not only 
the content itself but also how to express that content in different 
languages. Perhaps relatedly, the Swedish Schools Inspectorate Report 
(2010) reported that municipalities were finding it difficult to recruit staff 
who had both language and subject-matter competences.   
 
7.5 Conclusion      
 My research project aims to provide insight into study guidance practices 
for recently arrived pupils, with a focus on science study guidance, by 
investigating interactions between recently arrived Turkish-speaking 
pupils (grades 3–9) and their tutors in a Swedish context. In pursuing this 
aim, my research was guided by the question of how do tutors scaffold 
science content through the use of the pupil’s first language as the main 
resource, along with other resources, with the aim of helping Turkish-
speaking pupils make meaning of the subject content in study guidance 
sessions. My major finding is that tutors translated, reformulated, and 
used questions as a way to scaffold science content, seeking to help pupils 
in their meaning-making processes, using both Turkish and Swedish and 
a variety of other resources. These ways of scaffolding shed new light on 
the teaching of science to recently arrived pupils and these pupils’ 
meaning making in science.   
   More specifically, the finding to emerge from this study is that tutors’ 
scaffolding efforts using different resources in interaction with pupils 
guided them in thinking and talking about science content and assisted 
them in extending their knowledge of the science content in different 
contexts. This empirical finding provides new understandings of study 
guidance interactions between the tutors and pupils. Study guidance is 
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more than a simple support for recently arrived pupils: it is a teaching 
practice in which tutors scaffold science content in various ways. This 
finding has significant implications for understanding how science 
content is delivered in interactions that employ languages and multimodal 
resources to assist recently arrived pupils make meaning of the subject. 
   One of the more important findings to emerge from this research is the 
various resources used were in conjunction with each other as a way to 
help pupils make scientifically correct meaning, rather than being used 
separately and unrelatedly. Using a variety of multilingual and 
multimodal resources for meaning making eliminates the pupils’ language 
barriers and helps them engage in scientific conversation, which in turn 
increases their opportunities to make meaning. In this way, my study 
provides deeper insight into the use of different resources in study 
guidance interactions. These insights may contribute to research on 
multilingual, multimodal communication in science education that is 
interested in how this form of communicating can help address challenges 
faced in study guidance practices. 
   My research focus was also directed by a second research question: 
which subject-specific challenges do tutors and pupils face in these 
tutoring sessions? Accordingly, my second major finding is that they 
faced a series of challenges regarding the science content that included 
difficulties in linking science topics to everyday experiences when pupils 
lacked these very experiences and in accessing more sophisticated 
scientific discussions when Swedish texts were translating using 
everyday Turkish words or when science content was simplified through 
reformulations.  
   In other cases, tutors delivered scientifically incorrect translations and 
reformulations using Turkish and Swedish, which could have potentially 
confuse pupils and led them to make meaning of the content in ways that 
were not scientifically correct. These results will prove helpful in 
expanding our understanding of the challenges that arise in multilingual 
and multimodal interactions. One way to address this challenge would be 
to check the meaning of terms using a Turkish science textbook, where 
tutors can find terms in their proper context. Another alternative would 
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be to retain these terms in Swedish rather than translating them to 
Turkish. 
   The findings of this research have a number of practical implications in 
terms of key policy priorities for the long-term development of study 
guidance practices in Sweden. The first implication for future practice is 
that the conditions for collaboration between study guidance tutors and 
subject teachers could be improved through relatively simple support 
structures at the municipal level. For example, science teachers could use 
digital communication channels to share their lesson plans and offer 
suggestions for study guidance sessions. Furthermore, moving study 
guidance sessions to outside the regular school day or making them an 
optional school subject might benefit pupils by reducing missed 
opportunities to make meaning of science in interaction with subject 
teachers and other classmates due to having to attend study guidance 
sessions. 
   Another important practical suggestion is to develop teaching materials 
that cover the linguistic aspects needed for study guidance. Study 
guidance sessions primarily used speech in pupils’ first language and 
written texts in their second language; it therefore might be useful to 
develop bilingual textual materials to assist pupils in making meaning of 
science in both languages. It is also helpful for tutors to use resources 
other than texts and speech, especially if they are less familiar themselves 
with the science content. Such different modes of resources are vital for 
pupils’ knowledge development, and therefore teaching materials such as 
digital resources, physical artifacts, and illustrations may also increase 
pupils’ opportunities to develop knowledge, as well as help reduce tutors’ 
workload. Thus, study guidance sessions can be supported with various 
multimodal resources. 
   Lastly, greater efforts are needed to ensure that tutors have the range of 
competences they need to conduct study guidance sessions on science 
topics. Teaching science using pupils’ first and second languages is not 
the same as teaching a monolingual science class. In order for study 
guidance to function optimally, tutors must have competence in the 
science topics they cover, as well as the two languages involved. 
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Currently, tutors might take intensive seminars to support their teaching 
skills only couple of days per year. Tutors also often based their sessions 
on their own knowledge of the topic in question, and in most cases, they 
did not have sufficient time to properly prepare to teach the content in 
question. This led to several challenges, such as misinterpretation of 
textbook passages and mistranslations. One reasonable way to tackle this 
issue would be to offer education as a requirement for credentialing study 
guidance tutors. 
   This study could have adopted a broader perspective on study guidance 
practices by taking into consideration tutors’ and recently arrived pupils’ 
views on scientific knowledge development processes in their study 
guidance interactions. In spite of its limitations, this study certainly adds 
to our understanding of scaffolding and meaning making processes in 
tutor-pupil interactions. This project has furthered our understanding of 
the role that study guidance plays in pupils’ knowledge development by 
discussing the support that tutors provide through scaffolding, as well as 
the challenges they face. Further research would explore how study 
guidance can be developed in a way that better helps recently arrived 
pupils’ meaning-making processes. There is a need for research that 
investigates how to develop study guidance practices by more examining 
the links between tutors’ competences and recently arrived pupils’ 
knowledge more closely, as well as looking at how tutors’ different 
competences can be used to assist pupils in making meaning.  
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Chapter 8: Svensk Sammanfattning 

8.1 Nyanlända elever och studiehandledning     
Detta forskningsprojekt handlar om studiehandledningens praktik inom 
naturvetenskap som erbjuds för nyanlända elever. “En nyanländ är någon 
som har bott utomlands och som nu är bosatt i Sverige. Hen ska ha börjat 
på sin utbildning efter ordinarie terminsstart i årskurs 1 eller senare.” (The 
Swedish National Agency for Education, 2022). En elev räknas inte som 
nyanländ längre efter 4 år i svensk skola (School ordinance 2011:185). 
Tidigare forskning med fokus på nyanlända elever och meningsskapande 
inom naturvetenskap lyfter fram att eleverna tycker att det är utmanande 
att utveckla kunskaper om naturvetenskapligt innehåll samtidigt som de 
har begränsade kunskaper i undervisningsspråket (Miller, 2009; Ryoo et 
al., 2018). För att möta dessa utmaningar kan skolor i Sverige erbjuda 
studiehandledning som ett stöd i olika skolämnen för nyanlända elever i 
Sverige (The Swedish National Agency for Education, 2022).            
   Varje studiehandledning ger möjligheter för nyanlända elever att 
använda sitt förstaspråk som en primär resurs tillsammans med andra 
resurser för att skapa mening om innehållet i olika skolämnen, inklusive 
naturvetenskap, genom interaktion med sina studiehandledare, som oftast 
har samma modersmål som dessa elever. Till min kännedom har det dock 
bara publicerats ett begränsat antal forskningsstudier om 
studiehandledningens praktik hittills (Avery, 2016; Norén och Svensson 
Källberg, 2018; Reath Warren, 2016), och mig veterligen finns det ingen 
annan studie som har fokuserat på särskilt studiehandledning i 
naturvetenskap.  
   Jag positionerar min forskning inom det naturvetenskapliga 
ämnesdidaktiska forskningsfältet och mer specifikt forskningsfältet som 
relaterar till naturvetenskaplig undervisning och meningsskapande i en 
flerspråkig kontext. Forskningen i denna avhandling bidrar till det 
naturvetenskapliga didaktiska forskningsfältet genom att undersöka hur 
kunskap om naturvetenskap och olika språk samt andra resurser 
koordineras i en studiehandledningssituation. Det är därför avgörande att 
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undersöka interaktioner mellan studiehandledare och elever under 
studiehandledning inom naturvetenskap.  
   Syftet med mitt forskningsprojekt är att bidra med kunskap om 
studiehandledning i naturvetenskap genom att undersöka interaktioner 
mellan turkisktalande nyanlända elever (årskurs 3 – årskurs 9) och deras 
studiehandledare i en svensk kontext. Mer specifikt är avhandlingens 
forskningsfrågor följande:    

• Hur stöttar studiehandledare, under studiehandledning, 
nyanlända elevers meningsskapande av naturvetenskapligt 
innehåll genom att använda elevens första språk som 
huvudresurs, tillsammans med andra multimodala resurser, i 
syfte att hjälpa turkisktalande elever att skapa mening om 
ämnets innehåll?   

• Vilka ämnesspecifika utmaningar möter studiehandledare 
och elever under studiehandledning?  

8.2 Studiehandledning praktik i Sverige 
Studiehandledning som pedagogisk praktik (Rosen, Straszer & Wedin, 
2020) tillämpas även i några andra skandinaviska länder. De andra två 
länderna som bedriver en liknande typ av undervisning är Finland 
(Paulsrud et al., 2020) och Norge (Dewilde, 2013; Valenta, 2009). 
Studiehandledning som praktik har funnits i Sverige sedan början av 
1960-talet (SOU 2019:18). Framväxten av studiehandledning i Sverige 
motiverades av det växande antalet elever med invandrarbakgrund och 
deras rätt till lika möjlighet att använda sitt modersmål precis som sina 
kamrater med svenska som modersmål (The Swedish National Agency 
for Education, 2022).    
   Enligt den senast publicerade regeringsrapporten som avser alla 
skolenheter fick 29704 elever studiehandledning läsåret 2021/2022 
(Official Statistics of Sweden, 2022) på över 100 olika modersmål (se 
bilagan I). Nyanlända elever förväntas att uppnå de utbildningsmål som 
satts upp i linje med den svenska läroplanen inklusive att tillägna sig 
språk- och ämneskunskaper precis som alla andra elever (Cummins, 
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2017). Nyanlända elever får dock inte undervisning i sitt modersmål i 
vanliga ämnesklasser som alla andra elever i Sverige. Nyanlända elever 
kan få studiehandledning, till exempel en eller två gånger i veckan, där 
eleverna ges möjlighet att använda sitt förstaspråk för att utveckla sina 
kunskaper i olika skolämnen.  “Studiehandledningen får ges på elevens 
starkaste skolspråk, om det är ett annat än modersmålet ” som anges i 
skolförordningen” (School ordinance 2011:185). Enligt Skolverkets 
rapport (2022) ser man att i takt med att elevernas kunskaper i ämnet ökar 
och deras svenska kunskaper stärks, sker undervisningen alltmer och 
oftare på svenska.      
   Det finns ett behov av vidareutveckling av studiehandledning i Sverige. 
Exempelvis finns det inga nationella kvalifikationer eller 
utbildningsprogram för att bli studiehandledare. Vidare finns det inte 
heller några formella krav för anställning som handledare (SOU 
1019:118). Snarare erbjuds studiehandledare ofta intensiva seminarier 
under ett par dagar per år för att stödja deras undervisning. Att leda 
studiehandledning kräver att studiehandledarna har god insikt i olika 
skolämnens unika karaktär vad gäller innehåll, språk och specifika 
begrepp (The Swedish National Agency for Education, 2022). Alla 
ämnen har sina unika särdrag vad gäller ämnesspråk och användning av 
begrepp som behöver beaktas i undervisningen (Kunitz et al., 2021).  För 
att studiehandledare ska ges möjlighet att skaffa sig kunskap om 
ämnesspecifika begrepp och terminologi behövs ett medvetet och 
kontinuerligt arbete som stöttas nationellt (Schools Inspectorate, 2017). 
Emellertid, idag behöver ofta studiehandledarna skaffa sig adekvat 
kunskap proaktivt för att möta elevernas behov. Studiehandledarna 
behöver även ha kompetens i båda språken (svenska och elevens 
modersmål) och förståelse för skillnaderna mellan olika skolsystem för 
att möta elevernas behov. Som vi ser ovan är det en utmaning för 
studiehandledare att tillägna sig adekvata ämneskunskaper, god språklig 
medvetenhet och kännedom om olika utbildningsystem och frågan är om 
det inte är en utopi att en studiehandledare ska kunna behärska alla 
områden.  
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   Beträffande samverkan mellan studiehandledare och ämneslärare finns 
inga formella krav i föreskrifterna i skollagen 2010:800 och 
skolförordningen 2011:185. Det finns forskning och rapporter som visar 
på att det ofta är ett svagt samarbete mellan lärare och studiehandledare i 
relation till exempelvis lektionsplanering och detta beror till stor del på 
brist på tid och formaliserade arbetssätt (SOU 1019:118). Denna 
bristande samverkan innebär med stor sannolikhet sämre förutsättningar 
för att ge en studiehandledning som möjliggör för eleverna att utvecklas 
så mycket som möjligt när det gäller att tillägna sig ny kunskap i ett 
specifikt skolämne. Studiehandledning är en unik pedagogisk praktik 
som har potential att utveckla de nyanlända elevernas kunskaper.   

8.3 Tidigare forskning – naturvetenskaplig undervisning 
och meningsskapande i en flerspråkig kontext     
Jag börjar med att ge en bild av tidigare forskning inom det 
naturvetenskapligt ämnesdidaktiska forskningsområdet och jag 
presenterar forskningen som specifikt undersöker grundskoleelevers 
interaktion med sina lärare med avseende på meningsskapande av 
naturvetenskapligt innehåll (t.ex., Chen, 2020; Fang, 2006; Jung, 2019; 
Lemke, 1982; Lundin & Jakobson, 2014; Orlander, 2014; Scott et al., 
2006; Varelas, 2021). Enligt litteraturen är ett möjligt sätt för lärare att 
erbjuda rika interaktioner att bjuda in eleverna till att aktivt delta i 
naturvetenskapliga samtal (t.ex. Lemke, 1982; Scott et al., 2006). Under 
samtal blir ofta elevernas tidigare erfarenheter och kunskaper om ett 
ämne synliga och eleverna delar med sig av sina idéer och utvecklar nya 
idéer tillsammans med sina kamrater och lärare med verbalt språk som 
sin främsta resurs i samtalet (t.ex. Chen, 2020; Fang, 2006; Jung, 2019).  
Dessutom när eleverna deltar i naturvetenskapliga diskussioner använder 
de ofta en mängd andra multimodala resurser såväl som verbalt språk 
(t.ex. Orlander, 2014; Varelas, 2021). I såna fall, erbjuds eleverna 
möjligheter att använda naturvetenskapliga begrepp och bli bekanta med 
den naturvetenskapliga innebörden av termer (Orlander, 2014).    
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   I relation till syftet att undersöka studiehandledningspraktiken har jag 
valt att fokusera och fördjupa den tidigare forskningen på flerspråkiga 
skolpraktiker och interaktioner inom ramen för meningsskapande för 
naturvetenskap (tex., Danielsson & Uddling, 2022; Karlson et. al., 2018; 
Nikula, 2015; Siry & Gorges, 2020; Urmeneta & Evnitskaya, 2014; 
Urmeneta & Sola, 2009). Dessa studier visar bland annat att det är flera 
språk som är i spel samtidigt (Karlson et. al., 2018; Urmeneta & 
Evnitskaya, 2014) och att andra multimodala resurser än talat språk 
används för meningsskapande (Siry & Gorges, 2020), att det sker 
omformulering av det naturvetenskapliga innehållet (Nikula, 2015) samt 
att läraren skapar diskussioner genom att ställa frågor och svara på frågor 
(Danielsson & Uddling, 2022). Vidare finns det studier som har visat att 
det sker en växling mellan vardagligt och naturvetenskapligt språk för att 
hjälpa eleverna att skapa mening om ett naturvetenskapligt innehåll 
(Axelsson & Jakobson, 2020; Ünsal et al., 2018a). Sammanfattningsvis 
visar dessa studier i stora drag på vinsten av att använda elevernas 
tillgängliga språkliga resurser, både första- och andraspråk, tillsammans 
med andra semiotiska resurser i relation till att skapa mening om ett 
naturvetenskapligt innehåll.   För att stötta nyanlända elever och hjälpa 
eleverna med att hantera utmaningar gällande exempelvis innehåll och 
språk har lärosäten och myndigheter infört olika pedagogiska strategier 
för att stötta nyanlända elever. Ett möjligt sätt att stötta nyanlända elever 
i deras meningsskapande är genom studiehandledning.   
   En genomgång av tillgänglig forskning med särskilt fokus på 
studiehandledning (Reath Warren, 2016; Rosen et al., 2020; Wedin et al., 
2017) visar att studiehandledning kan ses som en pedagogisk praktik som 
erbjuder möjligheter för att möta elevernas utmaningar i relation till 
innehåll och språk, där olika språkliga resurser på alla språk används för 
att stödja elevers meningsskapande av olika skolämnen. 
Studiehandledningspraktiken skall inte reduceras eller tolkas som bara en 
översättningspraktik. Tvärtom. forskning om studiehandledning har visat 
att det snarare är en pedagogisk praktik som involverar användning av 
olika resurser för att stötta eleverna i deras meningsskapande. Till 
exempel visade Reath Warren (2016) att studiehandledningslärare inte 
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enbart alternerar mellan svenska och en elevs förstaspråk utan 
studiehandledaren beskriver, förtydligar och diskuterar innehållet på 
elevens tillgängliga språk tillsammans med andra resurser för att hjälpa 
eleven i dennes kunskapsutveckling. Det finns en risk att elever hämmas 
i sin kunskapsutveckling om eleverna inte ges möjlighet att skapa mening 
och bearbeta ett ämnesinnehåll på sitt förstaspråk (Axelsson, 2013; 
Collier & Thomas, 1989). Exempelvis, genom att låta eleverna delta i en 
naturvetenskaplig diskussion på sitt förstaspråk ökar möjligheten att 
fokus i diskussionen är på ämnesinnehållet och här blir studiehandledaren 
en viktig resurs i meningsskapandet i relation till att vara en 
diskussionspartner.  Även om ämnesinnehållet redan är bekant för en elev 
har studiehandledaren en möjlighet att stötta eleven i sitt 
meningsskapande på sitt andraspråk i en studiehandledningssituation. I 
dessa situationer kan studiehandledaren ge viktig kontextuell information 
om exempelvis varför ett begrepp uttrycks på ett visst sätt på olika språk 
(Gareis et al., 2020; Reath Warren, 2016; Rosen et al., 2020; Wedin et 
al., 2017).    

8.4 Sociokulturellt perspektiv i relation till 
studiehandledningspraktiken  
Min forskning syftar till att ge insikt i naturvetenskaplig 
studiehandledningspraktik genom att undersöka interaktioner mellan 
elever och deras studiehandledare, Därför inleds teorikapitlet med en 
allmän och övergripande beskrivning av det sociokulturella perspektivet 
i relation interaktion och meningsskapande. Jag utvecklar sedan 
interaktion, meningsskapande och scaffolding som centrala begrepp inom 
den sociokulturella ramen för min forskning. Alla sociala interaktioner 
beskrivs av Vygotsky (1981) som externa observerbara och situerade 
handlingar mellan minst två individer och ’kunskap’ anses att rymmas 
inom sociala interaktioner. Följaktligen blir detta perspektiv relevant 
eftersom studiehandledningspraktiken är en social interaktion mellan 
elever och studiehandledare med målet att tillägna sig ett visst skolämne 
(kunskapsinnehåll) med utgångpunkt på elevens förstaspråk.  



 

 201 

   Detta forskningsprojekt utgår som sagt från ett sociokulturellt 
perspektiv och meningsskapande ses som en pågående process i olika 
interaktiva situationer och dessa interaktioner formas genom exempelvis 
olika språkliga resurser (Säljö, 2014; Vygotsky, 1978). 
Naturvetenskapliga begrepps betydelse utvecklas kontinuerligt genom 
olika kommunikativa praktiker (Vygotsky, 1986). Meningsskapande av 
naturvetenskapliga begrepp kan vara en utmaning för många elever och 
särskilt utmanande kan det vara att skapa mening i kommunikativ praktik 
av naturvetenskapliga begrepp när interaktionen sker på ett främmande 
språk. Detta kan bero på att eleverna inte bara behöver skapa mening 
kring enstaka begrepp utan eleverna behöver även skapa mening av hela 
fraser och förstå kontexten i vilket begreppet diskuteras.  Därför kan 
studiehandledare genom stöttning (scaffolding) på elevernas förstaspråk 
i kombination med elevernas andraspråket¨ bidra positivt till deras 
meningsskapande av exempelvis naturvetenskapliga begrepp. Stöttning 
av elevers meningsskapande kan även ske genom användandet av icke 
språkliga resurser (ex. gester, bilder etc.). Zone of proximal development 
(ZPD) definieras av Vygotsky (1986) som avståndet mellan den faktiska 
utvecklingsnivån och nivån för potentiell utveckling som kan uppnås med 
hjälp av en mer erfaren kompetent person. Utgångspunkten utifrån 
sociokulturellt perspektiv på lärande inom ramen för en svensk 
skolkontext är att varje elev skall ges möjlighet att uppnå sin potentiella 
utvecklingsnivå genom att internalisera information (Vygotsky, 1986) 
från sammanhanget (ex. interaktioner inom undervisning) eleven 
befinner sig i. Även om Vygotsky inte nämnde begreppet stöttning (jfr., 
scaffolding), har stöttning som pedagogiskt begrepputvecklats genom att 
bygga på Vygotskys teori om ZPD (t.ex. Bruner, 1985; Scott, 1998; 
Wood et al., 1974). I relation till studiehandledningssituationer använder 
studiehandledaren ofta stöttning på olika sätt och med hjälp av olika 
tillgängliga resurser för att stötta eleven i sitt meningsskapande och 
möjliggöra för eleven att uppnå sin fulla potential (jfr., ZPD).  
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8.5 Metod   
Analysen i denna avhandling bygger på kvalitativ multimodal analys 
(Bloomberg, 2018) och data har samlats in genom videoobservationer, 
informella intervjuer och fältanteckningar (bilder och anteckningar från 
elever, studiehandledare och NO-lärare). I detta forskningsprojekt har jag 
dock valt att fokusera min näranalys av materialet enbart på 
videoobservationer från studiehandledning. Jag har dock använt 
fältanteckningar och informella intervjuer som bakgrundsinformation i 
analysen, till exempel används fotografier för att visa studiehandledarnas 
och elevens agerande i analysen. Syftet med min datainsamling är att 
fokusera på elevers och studiehandledares interaktioner i deras unika 
miljö (jfr Yıldırım & Şimşek, 2018). Inspirerad av de allmänna idéerna 
om kvalitativt fältarbete, det vill säga att försöka förstå vad som pågår i 
en "real situation" (Robson, 2016) jfr. studiehandledning, använder jag 
videoinspelningar för att fånga interaktionerna i 
studiehandledningstillfällena. Etiska riktlinjer rekommenderade av 
Vetenskapsrådet (2017) har följts genom hela forskningsprojektet och jag 
har under hela tiden varit observant i relation till om någon elev eller 
studiehandledare visar tecken på obehag. Det vill säga under hela 
projektet har jag utöver att samla in samtycke från elever, vårdnadshavare 
och studiehandledare även tillämpad mig av kontinuerliga samtycke.       
   Totalt har jag observerat samspelet mellan åtta studiehandledare och 
tretton nyanlända elever. Jag använder innehållsanalys (Krippendorff, 
2019) som ett första sätt att kategorisera mina data relaterat till 
naturvetenskapsrelaterade interaktioner och icke-vetenskapsrelaterade 
interaktioner. Efter detta har jag använt ett induktivt perspektiv för att 
kategorisera naturvetenskapsrelaterade data på olika nivåer; nämligen 
olika aktiviteter. På samma sätt kategoriseras aktiviteter i olika nivåer 
som resulterade i en samling av olika händelser. Varje exemplen på 
händelser fungerar som data för den detaljerade multimodala analysen. 
Jag har totalt 10 timmar data som inkluderar 
studiehandledningsinteraktioner med fokus på naturvetenskap. Från 
dessa data identifierade jag sex olika typer av totalt 64 aktiviteter och 187 
olika händelser.  
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8.6 Resultat  
Genom analysen av min data har jag funnit tre olika sätt som stöttning 
manifesteras på av studiehandledarna i relation till nyanlända elevers 
meningsskapande. Jag har valt att kalla dessa olika processer av stöttning; 
översättningar, omformuleringar, och frågor & svar.   

8.6.1 Översättningar av naturvetenskapligt innehåll i 
studiehandledningspraktiken         
I analysen såg jag att översättningarna utfördes ofta från svenska till 
turkiska eller visa versa av studiehandledaren som ett sätt att stötta 
elevens meningsskapande. Där visar sig att översättningar ofta blev 
aktuellt då eleven visade osäkerhet i relation till kunskapsinnehållet 
Resultat också visar också att en majoritet av översättningar utfördes från 
svenska till Turkiska. Exempel på stöttning kan vara att 
studiehandledaren översätter textinnehåll (lärobok) från svenska till 
turkiska genom att använda olika tillgängliga resurser såsom gester, 
fysiska artefakter och video. Exempelvis, genomförde studiehandledaren 
en översättning av naturvetenskapligt innehåll (i detta fall av typ en 
insekt, bladlöss) i en video för att stötta elevens i sitt meningsskapande. 
På så sätt, hade eleven tillgång till samma begrepp på både sitt första och 
andra språk. I reaktion till studiehandledarens stöttning, använde eleven 
begreppet som nämndes i videon när han sedan relaterade bladlöss till sin 
egen erfarenhet, vilket kan ses som ett tecken på att eleven har tillägnat 
sig innehållet.    
   I de analyserade studiehandledningsinteraktionerna var 
studiehandledare och elever ofta mer benägna att översätta vardagliga ord 
till turkiska snarare än naturvetenskapliga begrepp. Det leder till att 
vardagsspråket oftast används på turkiska och det naturvetenskapliga 
språket används på svenska. På så sätt, uppmuntrade studiehandledaren 
eleverna att använda svenska naturvetenskapliga termer i stället, vilket 
underlättar för eleverna att skapa mening kring de naturvetenskapliga 
begreppen med sin ordinarie lärare under naturvetenskapsllektionerna 
och när eleven studerar NO-böcker på egen hand. Sammanfattningsvis 
visar resultaten att översättningar med hjälp av elevernas första och andra 
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språk gav dem möjlighet att utöka sitt naturvetenskapliga ordförråd 
eftersom att de efter studiehandledningstillfället hade tillgång till samma 
termer på både svenska och turkiska. Emellertid, det finns några fall där 
översättningar även orsakar utmaningar för eleven. Exempelvis kan jag i 
min data se exempel på där översättning av det naturvetenskapliga 
innehållet inte ligger i linje med den naturvetenskapliga beskrivningen av 
ett begrepp eller fenomen. Detta kan i en förlängning leda till att eleverna 
blir förvirrade och deras meningsskapande av ett naturvetenskapligt 
innehåll försvåras.  

8.6.2 Omformuleringar av naturvetenskapligt innehåll i 
studiehandledningspraktiken      
Det naturvetenskapliga innehållet omformulerades ofta i omgångar 
genom att använda olika resurser, bilder, muntligt tal och modeller. Till 
exempel, omformulerade först naturvetenskapsläraren det 
naturvetenskapliga innehållet i NO-boken; sedan omformulerade 
studiehandledaren det naturvetenskapliga innehållet som redan 
omformulerats av naturvetenskapsläraren, och till sist omformulerade 
eleven det naturvetenskapliga innehållet som redan omformulerats av 
studiehandledaren. Omformuleringar av studiehandledaren 
karakteriserades av att studiehandledaren ofta stöttade elevens 
meningsskapande genom att skapa en presentation av det 
naturvetenskapliga innehållet på ett annat sätt för att göra det tillgängligt 
för elever.  Eleverna var mer delaktiga i omformuleringar i dessa 
meningsskapande processer tillsammans med sin studiehandledare, vilket 
var något som inte skedde vid översättningar.      
   Resultaten visade också att studiehandledaren gjorde omformulering 
från komplicerad text och innehåll till mer vardagligt språk, medan 
eleven ofta gör tvärtom. Studiehandledaren använde ord och fraser som 
studiehandledaren antog vara bekanta för eleverna på turkiska som ett sätt 
att beskriva det naturvetenskapliga innehållet på svenska. På så sätt 
stöttade studiehandledaren genom att minska på eventuella språkbarriärer 
och engagera eleverna i naturvetenskapliga samtal på turkiska genom att 
associera naturvetenskapligt innehåll med konkreta erfarenheter.     
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   I datamaterialet finns det även exempel på när studiehandledaren 
omformulerar det naturvetenskapliga innehållet på ett felaktigt sätt. När 
sedan eleven skulle tolka studiehandledarens omformuleringar blir 
resultatet att eleven i sin tur även omformulerar innehållet på ett felaktigt 
sätt som kan leda till utmaningar för eleven i relation till sitt lärande av 
naturvetenskapligt innehåll.   

8.6.3 Att formulera frågor och svar om naturvetenskap i 
studiehandledningspraktiker    
Både studiehandledare och eleverna ställde frågor under 
studiehandledning. Eleverna ställde frågor när de var nyfikna på 
naturvetenskapliga processer; när de var frågande inför visst 
naturvetenskapligt textinnehåll och när deras tidigare erfarenheter inte 
matchade med exempelvis NO-bokens innehåll samt när de väntade på 
en bekräftelse från studiehandledaren att deras uppfattningar är rätt. 
Genom att svara på elevernas frågor på ett lämpligt sätt stöttade 
studiehandledaren eleven och gjorde innehållet tillgängligt. När eleverna 
hade gått chansen att ställa frågor och sedan få svar, kunde de skapa 
mening kring det naturvetenskapliga innehållet.     
   Studiehandledarna ställde också frågor för att vägleda eleverna att tänka 
och prata om ett visst naturvetenskapligt innehåll. Exempelvis, om 
eleverna inte svarade på frågan, ställde studiehandledare en ny fråga och 
uppmuntrade eleven att göra en ”vild gissning” istället för att 
studiehandledaren skulle svara på sina egna frågor. Analysen av 
datamaterialet visar att studiehandledarens nya fråga medförde att 
eleverna tvingades att fokusera på det naturvetenskapliga innehållet 
utifrån från ett annat perspektiv.  Även om i vissa fall eleven gav ett svar 
som inte var naturvetenskapligt korrekt, uppmuntrade studiehandledaren 
eleven att tänka om och att fundera vidare över sitt svar. Detta gjorde att 
eleven fick ompröva sina resonemang och lösa problemet mer eller 
mindre egen hand. Genom att studiehandledaren arbetade med frågor och 
svar kunde studiehandledaren lättare se elevernas möjliga potential och 
visa eleverna att de själva kan skapa mening om naturvetenskap om de 
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får möjligheter att fundera på frågan en gång till, och ibland utifrån ett 
annat perspektiv.     
   Ibland kunde vissa frågor leda resonemanget åt fel håll.  Exempelvis, 
finns det exempel på när studiehandledaren försökte stötta elevens 
meningsskapande genom att relatera elevens tidigare erfarenheter med ett 
naturvetenskapligt innehåll genom att ställa frågor. Men, ibland saknar 
eleverna konkreta erfarenheter av ett visst naturvetenskapligt innehåll 
som framställs i textböcker och då faller vitsen med att stötta elevens 
meningsskapande genom att ställa denna typ av frågor. Emellertid, I 
dessa fall, fortsatte studiehandledaren med andra frågor relaterade till det 
naturvetenskapliga innehållet som eleven kunde relatera till.    

8.7 Slutsats  
I relation till syftet med min forskning, var fokus på första 
forskningsfrågan på hur studiehandledare "stöttar" naturvetenskapligt 
innehåll genom att använda elevens första språk som huvudresurs, 
tillsammans med andra multimodala resurser, i syfte att hjälpa 
turkisktalande elever att skapa mening om ämnets innehåll. Det viktigaste 
resultatet har visat att naturvetenskapligt innehåll översattes, 
omformulerades och behandlades genom frågor & svar. Detta skedde 
med hjälp av att interaktionerna var på såväl turkiska som på svenska och 
i dessa interaktioner stöttades meningsskapandet genom att olika resurser 
användes i interaktionen mellan studiehandledaren och elev. Dessa 
resultat kastar nytt ljus över kunskap om att undervisa i naturvetenskap 
till nyanlända elever genom att lyfta fram olika sätt att stödja elevers 
meningsskapande i studiehandledningssituationer.    
   Andra forskningsfrågan handlar om vilka ämnesrelaterade utmaningar 
som blir framträdande i studiehandledningssituationer med särskilt fokus 
på nyanlända turkisktalande elevers meningsskapande inom 
naturvetenskap. Resultat indikerade på en rad utmaningar när det gäller 
det naturvetenskapliga innehållet. Till exempel begränsas elevernas 
möjligheter att få tillgång till mer avancerade naturvetenskapliga 
diskussioner om naturvetenskapliga texter på svenska eftersom dels är 
diskussionen ofta bara mellan elev och studiehandledare dels förenklas 
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ofta det naturvetenskapliga språket på svenska till turkiska genom 
översättningar eller till enklare naturvetenskapligt innehåll genom 
omformuleringar. I vissa andra fall gjorde studiehandledare en 
naturvetenskapligt felaktig översättning, omformulering och 
frågeställning, vilket riskerar att elevens meningsskapande av 
naturvetenskap försvåras. I en svensk studiehandledningspraktik kan man 
använda dessa resultat för att belysa vikten av att det exempelvis finns 
studiehandledare med adekvat utbildning tillgänglig för skolor och 
framförallt till elever som behärskar svenska språket begränsat.   
   Ett exempel på en praktisk rekommendation är att utveckla läromedel 
med hänsyn till de språkliga aspekterna i studiehandledning. Resultaten i 
denna studie visar att elevernas första språk och skrivna text är de mest 
använda resurserna under studiehandledningen. Därför kan det vara till 
hjälp att utveckla tvåspråkig naturvetenskaplig text som hjälper eleven att 
skapa menings av naturvetenskap på båda språken. Förutom text och 
språk är användningen av olika konkreta fysiska resurser som relaterar 
till ämnesinnehållet till stor hjälp för studiehandledare i lärandet och för 
elever i deras meningsskapande. Därtill, vore det önskvärt om 
studiehandledning av naturvetenskapliga ämnen ibland kunde ske i en 
ordinarie NO-sal där studiehandledaren ges möjlighet att använda de 
olika multimodala resurser som ofta finns i en lärosal.    
   Man skulle kunna tänka sig att denna studie fokuserat bredare på 
studiehandledningspraktiken genom att ta hänsyn till och inkludera 
studiehandledarnas och de nyanlända elevernas syn och uppfattningar av 
studiehandledningssituationerna och hur de uppfattar meningsskapande i 
naturvetenskap i studiehandledningsinteraktioner. Emellertid, jag har valt 
att fokusera min forskning på studiehandledning och lärande av 
naturvetenskap med målet att se vad som sker i praktiken. Likväl och trots 
sina begränsningar bidrar denna forskning till en fördjupad förståelse för 
de olika processer av stöttning som är involverade i elevers 
meningsskapande av naturvetenskap i studiehandledningssituationer 
Detta forskningsprojekt har bidragit till en fördjupad förståelse av 
studiehandledningens roll i relation till nyanlända elevers 
meningsskapande av naturvetenskap. Mot bakgrund av studiens resultat 
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vore det intressant att fokusera på studiehandledarens upplevelser och 
uppfattning av studiehandledningspraktiken som ett steg på vägen för att 
bättre stödja nyanlända elevers meningsskapande processer i 
naturvetenskap. Det finns ett behov av forskning för att undersöka olika 
sätt att utveckla studiehandledningspraktik genom att närmare undersöka 
sambanden mellan studiehandledarens kompetens och de nyanlända 
elevernas naturvetenskapliga kunskapsutveckling, och hur 
studiehandledarnas olika kompetens kan utnyttjas för att hjälpa elevernas 
meningsskapande.            
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