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Abstract

The aim of this article is to develop knowledge about recently arrived students’ agency in learning science in upper secondary school in Sweden.
The material was created through observations of science lessons and stimulated-recall interviews with four students. Findings showed that
the multimodal and multilingual practices students were involved in, and the diverse strategies they used in these lessons, were enabled by
their access to multilingual teaching material, including varied digital resources. Students were invited to use varied languages, but this does
not, however, mean that the other languages were appreciated, and there is a danger in relying entirely on students’ own capacity to translate
and understand. Our main conclusion is that students’ own agency becomes a prerequisite for learning in these classrooms, but that too much
responsibility is put on the students to understand and learn the content and to develop required language skills. With the focus on vocabulary
in the teaching, the risqué is high that students do not develop other linguistic skills that they will need in their further studies. Although the
agency of these students was visible regarding strategies for their studies, their agency was mainly restricted to learning the prescribed theme

in prescribed time.
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Introduction

Few studies have investigated the use of digital resources in
education for recently arrived students (RAS), for whom the
language of instruction is a second language. In this article,
the focus is on agency among RAS in their science studies,
through an analysis of the multimodal and multilingual prac-
tices they are involved in and the strategies they use where
digital tools play a central part. The increasing use of digital
tools such as digital teaching aids, translation tools, and so-
cial media have not been followed by enough research on
the implication of their use in education and learning. This
is particularly the case when it comes to students in multi-
lingual settings and for whom the dominating medium of in-
struction is a second language that they have recently started
to develop. The aim of this article is to develop knowledge
about recently arrived students’ agency in learning science to
qualify for national programs in upper secondary schools in
Sweden. Thus, our interest is directed towards student strat-
egies and practices, with a particular focus on the use of var-
ied resources, including digital tools and varied languages.

Students’ agency

In this study of students’ agency, a dialogic perspective on
agency will be used. This means that agency is defined as
dynamic, fluid and as developed in social interaction, allow-
ing for an analysis of individual and social aspects of learn-
ing (Ahearn, 2001; Dufva & Aro, 2015), with the individual
understood as being active, complex and unique, situated in
cultural and social contexts. Ahearn (2001) defines agency
as “the socioculturally mediated capacity to act” (p. 112) and
similar to Vitanova et al. (2015), proposes a diverse view of
agency. Agency is strongly related to issues of power, which
allows for an analysis of those who miss out on the opportu-
nities offered and how these opportunities may be restored.
Sociocultural theory directs our focus toward the complex
interactions between both individuals and communities and
between human cognition and experiences, and following

Holland et al. (1998), a focus on agency allows for an analy-
sis of the interdependent nature of agency (see also Wedin,
2019).

Language Introduction for recently arrived students in Sweden
Recently arrived students who arrived to Sweden during
adolescence have a particularly challenging situation learn-
ing the new language, Swedish, and at the same time using
Swedish to learn new knowledge. In Sweden, almost all stu-
dents who finish compulsory school, grade 9, continue in
the non-mandatory upper secondary schools. RAS who have
not qualified for a national program before the age of 16 are
admitted to Sprdkintroduktionsprogrammet (Language Intro-
duction Program, here LIP), where they receive education in
Swedish as a second language and in school subjects to fulfil
the entry requirements. The challenge to develop Swedish
to the required level is in itself extremely demanding. Both
international (Thomas & Collier, 1997, Cummins, 2000) and
national research (Axelsson, 2013) shows that it takes sever-
al years to reach required levels in the new language. Fur-
thermore, most of these students also need to complement
previous studies to meet the entry requirements. There is
a limit set to the age of 19 before which the requirements
should be met. From the age of 19 they will not be admitted
to upper secondary school. LIP is thus a transitional program
and students are supposed to move on to national programs
as quickly as possible. The program has grown quickly over
the latest years, and in 2017 was the fifth largest program in
Swedish upper secondary school (Swedish National Board of
Education (SNAE), 2019).

Education in LIP should be planned individually for each stu-
dent, following careful mapping procedures. These students
have also, according to the Swedish law of education (SFS,
2010:800), the right to what is called Mother Tongue Tuition
and Study Guidance through the Mother Tongue (SGMT).
Through SGMT, students who need it should get support
through a language other than Swedish which they master
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already (Compulsory School Ordinances 2011, 5 chap §4).
Under 2015 two percent of the students in compulsory
school, about 20 000, received SGMT (SNAE, 2016) and in
2017 27% of all students in compulsory school were eligi-
ble for Mother Tongue Tuition (SNAE, 2017). Shortcomings
have been reported both concerning quantity and quality
(The School Inspectorate 2017: 2014), and research has
shown discrepancies and problems in the implementation
of SGMT (Nilsson & Axelsson, 2013; Nilsson & Bunar, 2015;
Nilsson Folke, 2015, Reath Warren, 2016, Rosén et al, ac-
cepted).

In a situation that is demanding both for schools and stu-
dents, with a high number of students who need SGMT
and with a large number of languages involved, digital
solutions that may give students support through their
varied linguistic resources are welcome. In this study,
all students had access to a laptop with a connection to
the Internet, and most of them also used private mobile
telephones in class. Through the school, they had access
to digital reading services using varied languages, offer-
ing students opportunities to listen to textbooks through
Inldsningstjanst (ILT, reading services through languages
other than Swedish) using applications in their mobile
phones, laptops or tablets. In science, they also had access
to educational films through SLI, a company distributing
films to schools, with subtitles and/or oral talk in Swedish
and some other languages that are frequent among RAS.
When the observations took place, some of the languages
used by students were not available and the translations
were incomplete.

Studying science through a second language

Student agency is important in education but earlier re-
search on science education for students for whom the
language of instruction is a second language has mainly
focused on teaching and teachers' practices. The impor-
tance of relating learning in various subjects to the devel-
opment of subject-specific language among second lan-
guage learners has been studied by researchers such as
Schleppegrell (2004), Hajer (2006) and Martin (2009). The
importance of supporting particularly second language
students’ development of what may be called a school lan-
guage have been highlighted by Cummins (2000), among
others. The distinction between BICS (Basic Interperson-
al Communicative Skills) and CALP (Cognitively Advanced
Language Proficiency) was made by Cummins (1984)
based on Skutnabb-Kangas and Toukomaa (1976). This
distinction between ordinary language and the language
used to express knowledge in school, knowledge language
or school language, is central for this paper. Later research
has emphasised the importance of attending to students’
development of both school language and subject-specific
language (The Swedish Institute for Educational Research
2018). In different school subjects, language is character-
ized by specific terms, concepts and thematic patterns
(networks of meaning), which makes it even more elusive
for a second language learner. The risk is high that stu-
dents misunderstand the scientific meaning, for example
when words have different meaning in everyday language
use than in the subject language. One example presented
in a Swedish study, Unsal et al. (2016), is /6sning (solution)
in chemistry education that was perceived by students to
have the meaning of “solution to a problem” rather than
“chemical solution”. The importance of relating everyday
language to science language and to thematic patterns
is stressed by Laursen (2006) and Lin and Wu (2015), and
also the importance of making students move between
different modes of expression.

The importance of supporting L2 students’ learning
through their earlier developed languages has been
stressed by researchers such as Thomas & Collier (1997),

Cummins (2000), and Garcia (2009). According to teachers
in a study from South Africa by Webb & Treagust (2006),
the use of varied languages through code switching and
translanguaging, together with an appreciation of stu-
dents' first languages, was the prime factor behind stu-
dents’ improved skills in scientific reasoning and prob-
lem-solving.

Gonzalez-Howard and McNeill (2016) showed that when
students were given opportunities to use both the school
language, English, and their L1, Spanish, in biology for dis-
cussions in small groups, their engagement in science ed-
ucation increased. They observed students who were sup-
ported to generate, present and assess science arguments
through their L1, Spanish, to develop their knowledge,
and then received support to express it in the school lan-
guage, English. Gonzalez-Howard and McNeill found that
the opportunity to use their first language (L1) helped the
students to talk about and present the material and con-
tent. However, these second language (L2) students still
participated to a lesser extent in whole class interaction.
Also, Lin and Wu (2015) found that the opportunity to use
an L1 helped students to participate in discussions and to
develop deeper knowledge. In a study on the use of L1 in
the study of wolf ecology, Clark et al. (2012) found that the
use of an L1 not only helped students acquire more knowl-
edge, but also to keep their knowledge to a higher extent.
Also, Turnbull et al. (2011), who studied education on geol-
ogy, earthquakes, found that students who were allowed
to use both their L1 and L2 in group discussions devel-
oped both the L2 and their subject knowledge to a higher
extent than those who were restricted to the use of the L2.
They showed how the use of students’ L1 may widen the
content. When a student commented on a stone she was
observing: “It looks like it's oxidada.”, the teacher got the
opportunity to broaden the content to describe the met-
amorphic process leading to the formation of quartzite,
which was not originally included in the lesson plan.

However, Swanson et al. (2014) also problematize the use
of an L1 and a reliance entirely on the student to under-
stand translations may obscure understanding, and they
exemplify this with a translation by students of tone to
Spanish as “el sonido” (sound) instead of “el tono” (pitch).
This was also the case in the Swedish study mentioned
above (Unsal et al. 2016), where students’ translations to
their first languages did not always coincide with the rele-
vant meaning in the lesson. Misinterpretation or mistrans-
lation by students or by other forms of support may lead
to a misunderstanding of the given scientific explanation.
Manavathu and Zhou (2012) discussed the dilemma of
using pictures and simplified language visible, which may
facilitate understanding while also being perceived as
stigmatizing and infantilising. In their study, one student
expressed a dislike of the modified instructional material
as follows: “The pictures explain everything ... so when the
teacher questions me, she feels like | can”t understand
anything. The pictures are kinda babyish and | would be
so embarrassed” (p. 344). This shows the importance of
teachers following individual students’ language develop-
ment, as what is positive for the development of language
and knowledge at an early stage may be perceived as sim-
plified and stigmatizing later.

Richardson Bruna et al. (2007, 2010) point out the risk of
focussing too much on terminology with L2 students, as
this tends to deplete the dialogue and restrict the develop-
ment of science language, while exploratory interactions
develop skills for scientific problem-solving and scientific
reasoning. Content-rich texts with many nominalizations
are characteristic of texts in natural sciences, but they
show that a one-sided focus on de-contextualised con-
cepts in teaching may restrict students’ development of
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the scientific language. They warn that teachers may then
misleadingly think that concepts have to have a central part
in teaching. Such an approach may deprive students of a
rich linguistic in- and output, and of cognitively demanding
thought patterns resulting in artificial and meagre interac-
tion. It may result in students not seeing the connection be-
tween concepts and hence not how different systems and
phenomena work. To teach science and its language implies
teaching students to formulate hypotheses, draw conclu-
sions, evaluate, classify and generalise. Argumentation, which
is important in science, consists of two components: on the
one hand thesis and evidence, which is the construction of
the argument in itself as a thesis supported by evidence, and
on the other hand the interaction happening when people
present and negotiate arguments. In science subjects, it is
also important to get to know and be able to decipher and
use explanatory, investigative and instructing texts, and to be
able to formulate such texts. In one study, Richardson Bruna
et al. (2007) showed that the teacher’s focus on terminology
in her teaching of the formation of magmatic rocks resulted
in overlooking other linguistic components that are used to
express relations between concepts and thus restricted the
students’ opportunities to understand the process itself.

The network of meaning that ties terms and concepts to-
gether in what is called semantic relations is not made clear
for students when teaching has a one-sided focus on con-
cepts (see also Lemke 1990). Studies by Lin and Wu (2015)
and Laursen (2006) showed how teachers’ and students’
construction of thematic patterns clarified stages in a sci-
entific investigation and gave students opportunities to get
acquainted with varied ways to express the same content.
Thus, the role of the teacher is highlighted both when it
comes to explaining content knowledge and to build relevant
language skills used to express this knowledge. By turning
the focus towards students’ agency, through their strategies
and the practices they are involved in, we may develop im-
portant knowledge about students’ learning.

Conceptual framework, method and research data

The material for this article was created as part of a research
project on RAS in Swedish upper secondary school?. Linguis-
tic ethnography was used as the methodological frame for
the research (Creese, 2008; Copland & Creese, 2015; Mar-
tin-Jones & Martin, 2017). Following Copland and Creese, lin-
guistic ethnography links “the micro to the macro, the small
to the large, the varied to the routine, the individual to the
social, the creative to the constraining, and the historical to
the present and to the future” (p. 26). In this case, the use
of linguistic ethnography is particularly relevant for analysing
a complex phenomenon such as students’ agency through
their strategies for learning and the practices they are in-
volved in.

Material was created in groups with students who were close
to fulfilling the requirements for upper secondary school.
A number varying between four and eleven students were
present during the observed lessons, which were taught by
an experienced science teacher who does not have special
training in teaching second language students. The number
of students varied between lessons depending on which sub-
jects they needed to fulfil the requirements in for a nation-
al program and if lessons were scheduled in parallel. Some
students were also often absent as they lived in a stressful
situation.

Due to the vulnerable situation for some of the students, eth-
ical issues were carefully considered through the research,
and students were carefully informed before consent was
gathered.

A variety of material was created during one school year,
through observations, interviews and by collecting artefacts,

and in this article, field notes and video recordings from
observations of eight lessons (each 60-120 min) in biology,
physics and chemistry have been used together with teacher
and student interviews. An overview of the eight lessons is
found in Table 1.

Table 1. Overview of the observed lessons

Length  Subject Topic Main activity
1 60 min Chemistry ~ Atoms, Copy from blackboard
ions, elec-
tron shells
2 60min Physics Sound List with words, find out their
meaning
3 120min Biology The skin Listen to text book text (simpli-
fied text book), watch film on the
skin (for grades 5-6)
4 60 min Physics Assessment  Choose one word, explain shortly
5 60min Chemistry ~ Assessment Write answers to written ques-
tions, no textbooks or mobile
phones
6 60min  Physics Light Lab with rays with a laser pen
7 60min Chemistry  Food Write a text about “the plate
model” using words such as
proteins and vitamins
8 60min Physics Speed Listen to texts and read, search

on the Internet

Four focus students were selected, who were among the
high performing students in the group, which may be one
reason why they consented to being video-recorded during
class and interviewed through stimulated-recall through
these recordings. The students, Maryam, Bahar, Hasan and
Abdibakar, were video-recorded during two lessons (lessons
7 and 8 in the Table) and then interviewed in pairs. Each in-
terview took about 35 - 45 minutes.

Analysis of the results

First, practices that students were involved in in classrooms
will be analysed based on the observed lessons. Then, stu-
dents’ strategies for learning will be analysed as observed
and expressed in the stimulated recall interviews. This
means that practices will be analysed from what students
were observed to do in class, while strategies will be under-
stood from what students say about what they do to learn.
This will finally form the basis for discussing students’ agency
in the learning process.

Classroom practices

In this first part, we will focus on what students do, and on
what practices related to learning are made visible through
observations. The content in this teacher’s science lessons,
biology, physics and chemistry, was divided in themes, such
as in biology “The skin”, and followed a similar pattern. Each
theme was planned for a certain period and ended with a
test. For the tests, students were told that they could hand
in texts in a language of their choice and that the teacher
had access to help with translation. The final grade would
be based on the results of these tests. Of the observed eight
lessons, two consisted of tests and the rest of the teacher’s
presentation of a specific topic followed by students’ activi-
ties. A lesson would typically start with the teacher present-
ing a new topic orally with the help of illustrations on the
whiteboard and relevant material such as a model of the eye
or a film presenting the skin. She only rarely repeated topics
from earlier lessons or directed questions to students, such
as what they remembered from earlier lessons or if they had
understood what she had presented.

For example, during the lesson on ions, Miss M drew a
picture on the whiteboard illustrating electron shells and
showed how electrons may move between shells to tie at-
oms together through ions. She wrote the words atom, el-

“The project Recently arrived students in Swedish upper secondary school - a multidisciplinary study on language development, disciplinary
literacy and social inclusion, 2018-2021, financed by the Swedish research Council, Grant nr: 2017-03566. 69
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ektron, elektronskal and jon (atom, electron, electron shell
and ion) on the board, and gave brief explanations of the
words. Then, she asked students to copy the drawing from
the blackboard of electron shells.

In the physics lesson on light rays, students were given
exercises that included experiments. They were placed in
pairs, and given laser pens and prisms with and without
mirrors, to find out how the light rays were broken. Stu-
dents were then required to draw the light rays they got
on paper. During the four other lessons that were not as-
sessed, students were asked to study in their books, using
material of their own choice.

Generally, the lessons focused students’ attention on ter-
minology, in the form of more or less isolated concepts.
In the lesson on sound, Miss M gave the students a list of
concepts, and told them that they would pass if they could
explain these during the test. In the lesson on food, she
had written some words on the whiteboard, such as, tall-
riksmodellen (the eat-well plate model, a Swedish model
for eating healthily and achieving a balanced diet), kolhy-
drater (carbohydrates), fetter (fats), proteiner (proteins) and
vitamins (vitamins), and handed out some papers where
these words were explained briefly. Students were asked
to describe a healthy meal following the eat-well plate
model by using the given words. The students spent the
great part of that lesson looking up explanations of the
words through the textbook, the paper, ILT, SLI, and the
Internet, writing information about the concepts and then
writing the text, which they were required to hand in as
the assessment.

As an example of students’ practices during this last les-
son on food, we will describe the work of Maryam, a girl
with Arabic as her first language and one of the high per-
forming students in the group, based on the video-record-
ing and the interview. At the start, Maryam had not under-
stood the task and not the meaning of some of the words,
so she asked her class mate, Bahar, for help. Bahar sat
at the desk in front of Maryam during this lesson so she
turned around with her laptop, and showed the screen to
Maryam to show her how she herself had created a table
to fill in the words and their explanations. When Maryam
asked for the meaning of the word tallriksmodellen, which
was the central concept for the lesson and the task, Bahar
took the paper that Miss M had handed out, turned the
white backside up and drew a picture of a plate with food
on and explained the meaning of it. Later, when Maryam
asked for the meaning of a word, havre (oat), Bahar took
Maryam's laptop, turned it halfway toward herself, found
Google translate and the translation of the word in Arabic
and then showed the screen to Maryam. Maryam had first
understood that they were supposed to write on the pa-
per, but after Bahar's explanation she also constructed a
table on her laptop screen and started to fill it in. She took
one word at a time, read the explanation on the paper and
in the textbook. Then, she looked the word up in Google
and some other web pages, such as the ILT pages related
to the textbook, and after that, she wrote her explanation
in the table on the screen. For some of the words, she
used the part of ILT that was related to her textbook as a
tool to look up Arabic translations. While she was working,
she used her mobile phone and ear phones to listen to
music. The text she was required to hand in she did not
write during the lesson but according to herself, she did
that afterwards at home.

While Maryam and Bahar collaborated to a certain extent,
mainly in Arabic, the other nine students present worked
individually. Hasan, for example, first used his laptop to
look up the words on the internet but after a while real-
ised that he needed the screen to write his explanations

that he was to hand in, so he opened his mobile phone
and instead used that for his searching on the Internet.
The other students worked in similar ways, using the
hand-out, the textbook, the laptop and their mobiles, ex-
cept from one student who had not brought the computer
and did not use his mobile, but only the textbook.

Thus, students’ practices as observed during these eight
lessons were mainly writing explanations for words, lis-
tening to the teacher's presentation and assessment. The
only occasion when a process was expressed linguistically
was during the lesson on ions, when the teacher explained
how electrons move between electron shells. Then, stu-
dents were not asked to express their understanding or
to formulate themselves about the process itself. While
vocabulary was in focus in the dominant part of the les-
sons, concepts were generally treated in isolation and it
was only in the lessons on ions and food when concepts
were related to each other. The process was also in play
in the lesson on light rays, when students experimented,
but then they were not observed talking about the pro-
cess while experimenting, but rather focusing on finding
the correct results by drawing the expected lines repre-
senting the rays.

Students’ strategies for learning

The four focus students, Maryam, Bahar, Hasan and Ab-
dibakar, were asked about their earlier studies and future
aspirations, and about their study strategies. They were
also shown video clips from the lessons and asked to ex-
plain what they had been doing and why. Maryam and
Bahar claimed that they had already studied nine years,
and Abdibakar that he had studied ten and thus finished
the first year of upper secondary school, and thus they
claimed that they had studied this earlier so that they
did not learn anything new during these science lessons.
Hasan, however, said that he had only studied for short
periods during his childhood, and thus all that he stud-
ied now in science was new to him. In the beginning, this
had been very hard, he explained, but he claimed that
now when he had already got nine of the required twelve
grades, things had become much easier?.

Then | didn't know anything that there was the earth
round (laughs)

()

When you have studied a year much subject then the
next year it becomes easier with the others, they are a bit
connected. And then now | study | invest a lot in Swedish
| read newspaper and books which doesn't apply to or
sometimes take from the library and read yes and a little
but this year | don't do homework from school I mostly

borrow books from the library

Abdibakar, who speaks Somali in his home, had studied in
an English medium school in Uganda. Maryam grew up in
an Arabic speaking home and her schooling was in Arabic,
as was Bahar's education, although she speaks Kurdish
and Turkish at home. Thus Abdibakar and Bahar had al-
ready had earlier schooling in a second language.

While Abdibakar, Bahar and Maryam perceived that they
had a chance to be admitted to a national program before
the age of 19, Hasan did not. His aim was to be admitted
in adult education, to become an assistant nurse, and later
a social educator The other three all aimed for university
studies, Abdibakar in computer engineering, Maryam to
become a doctor or dentist, and Bahar to become a sur-
geon, a doctor or an engineer.

All four expressed strategies they use for their learning:
to understand the content, to learn Swedish, to remem-
ber what they study, and to prepare for the assessments.
When they talked about content learning and studying for

3Interviews were conducted in Swedish and presented here in English in a way that approximately represents what was said in Swedish.
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the assessment, they put much focus on learning words and
on being able to explain them. Abdibakar said that when he
does not understand he searches on the Internet and then
asks the teacher the day after.

Abdibakar: | mostly use computer use that is | particularly
use SLI

I SLI?

A: Yes so they explain with video to about molecules you
know they explain you may see what

I: Are there pictures also?

A: Yes pictures

I: And explanation

A: And explanation then sort of if you don't understand you
use Google that depends on what is in the book you may not
find all on one web page you know you have to go

I: You mean Spectrum [the text book]

I: You get to check on different

A: Yes concepts | search on the computer (...)

All four said that they use the webpage on ILT for their text-
book to find translations of concepts. They all also claimed
to study mainly at home. Bahar said that she prefers to
watch the films on SLI at home as she learns better there,
and Hasan said that he listens when the teacher presents but
that he cannot concentrate then. Instead, he uses a strategy
of reading the book when he comes home and writing down
a summary in Swedish. He stressed that he learns better by
reading than by listening. He also said that when there are
what he calls “long words”, he looks them up in the web page
of ILT to get a translation in Dari, while he uses a dictionary
for what he calls “common words”. He claimed that he nev-
er has to study specially for an assessment as he studies all
the time, thoroughly from the beginning, and that he studies
"not only for the text, for life”.

Maryam also talked about how she works with concepts.
She starts with words and then draws pictures for her mem-
ory, and also writes the word in Swedish, English, Arabic
and sometimes even French: “to motivate the concepts, to
remember”. Also, Bahar stressed her work with words, and
that she writes in Swedish and Arabic. She does not write
in Kurdish as she claims that she cannot. She usually writes
mind-maps to study the concepts as systems, and then cre-
ates bulleted lists. She described a strategy that she uses to
study a certain topic: first she reads the text in Swedish in
the textbook while listening to the ILT-reading in Arabic, and
then in Swedish. After that, she writes down “facts” and then
makes herself a Powerpoint presentation.

Maryam uses Google to find explanations and searches dif-
ferent web pages until she is satisfied. Then, she writes her
explanations down as she remembers them - “as speech” she
says. Finally, she reads aloud throughout what she has writ-
ten to adjust it so that the teacher will be able to understand
it. Both Maryam and Bahar claim that they know that they
may not rely on Google and say that as they studied these
topics before, they may determine if the given explanations
are relevant or not.

All four students stress the importance of using both their
earlier languages and Swedish. Maryam tells about how she
uses her family to learn vocabulary:

Maryam: It helps us a lot to e mix Swedish and the mother
tongue between each other

I: In which way does it help you?

M: For example in the family also my father one time said (.) a
word in Arabic and said: But Maryam what is that in Swedish?
| just: Itis of course? No, he said, it may be eventually. Then |
saved it and couldn't forget it. So thus way it helps us.

Thus, she receives help with Swedish words by her father
who had been in Sweden for three years and was studying
to become an assistant nurse, while when she has learned
a Swedish word and does not know its equivalent in Arabic,
she asks her mother. She has also developed a strategy to

remember a word:

Maryam: If there was a word or a concept then really | sing
this word | sing and make sort of my brothers come and
dance to that song so then absolutely | will save it

I: Does that happen?

M: Yes that happens very much and e but if there was sort of
alesson or e then | have to sta stay there and motivate it and
again read again read again read again then

I: But when you are at home then then you may do more

M: yes yes myself

I: Then you sing and your brothers dance | think that sounds
wonderful

M: Yes absolutely

I: What words can that be that you dance to, carbohydrate?
M: Oh my good no e (...) yesterday they danced on e it was (...)
perhaps it was invite and e support

I: Yes

M: Those two word | could | could not save them and |
couldn’t (know) the difference between invite (Sw. uppma-
na) and challenge (Sw. utmana) but my father said again sad
again said again and then | singed it and my brothers started
to dance to it now | can

Maryam claims to remember new words better if she lis-
tens to music when studying, while Bahar draws pictures or
makes a mind map, and sometimes records herself saying
what she wants to remember and then listens to herself.
Sometimes, she also uses a movement or a gesture to help
her memory. All four students say that they sometimes send
e-mails to their teacher and immediately receive an answer,
although Maryam says that she prefers not to ask the teach-
er all the time.

Findings

To sum up, these four students have developed varied mul-
timodal and multilingual strategies for learning, using digi-
tal tools as well as their varied linguistic resources, includ-
ing non-verbal language but also gestures, pictures, films,
sound and music. These strategies seem to be initiated and
developed by the students themselves. During observations,
teachers invited students to use them but we never saw any
teacher instructing students on how to use the access to var-
ied languages for their development of language and subject
knowledge. The teacher’s focus on vocabulary is reflected in
students’ study strategies where both observations and in-
terviews revealed that students put much effort in learning
vocabulary. Also assessments focus on vocabulary which
means that the support for developing other language skills
is weak.

While three of these students claim to already know the con-
tent knowledge, those students who need to learn both the
scientific knowledge and the language that is used to express
it do not get much support for either of these. The relatively
rich access to students' other languages through digital tools
was mainly used by students to translate between languag-
es. With support these highly motivated students could per-
haps have used these to talk science, that is to express the
knowledge, processes, relations and procedures orally and
in written form, and thus to have combined their subject
learning with the development of other aspects of the spe-
cialized language of science both in Swedish and their other
languages. By navigating between languages students would
have had better chance to build both scientific knowledge
and language skills necessary for higher studies.

Discussion and conclusion

School is important for students’ learning, but these students
claim to do the best part of their studies and to learn better
at home. From what we could observe, students were not
given much instruction on how to study, and on how to use
varied tools. These high-performing students seem to have
developed efficient and varied strategies for learning, mak-
ing use both of their diverse multilingual and multimodal
recourses. They were well prepared, three of them through
earlier schooling, and the fourth, Hasan, through earlier hard
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studies where he seems not only to have learned impor-
tant content knowledge, but also to have developed ef-
ficient strategies for his studies. This raises the question
about conditions for those students who do not have this
pre-knowledge, and about the conditions for those stu-
dents who do not have permanent housing conditions, for
example, and thus have to rely on the school building for
their studies.

As the school setting is new to the students and the tools
available are many, we find that students would benefit
from more advice and support, for example on how to use
the varied media and their different languages to develop
both content knowledge and related language skills, and
also, the question of developing subject-specific linguistic
skills is an area where more explicit support would help
students. For three of these students, this seems to be
their main educational need, as they claim to have studied
these topics earlier. Allowing students to write tests in any
language means that you assess their content knowledge
but not their ability to use Swedish to express this. We did
not, however, observe any student handing in texts in an-
other language. Thus, their own priority on the Swedish
language seems to be stronger than the teacher’s.

The focus on vocabulary, and on single concepts, is clear
in these lessons and was reflected in students’ learning
practices and strategies, using a variety of ways to under-
stand and remember concepts. However, we see little of
practices where students express processes and relations
between concepts, perhaps with Bahar's home-made
powerpoints as an exception. The responsibility for un-
derstanding concepts and finding the explanations were
also to a large extent their own. In the chemistry lesson on
food, they were assessed on their use of concepts related
to the eat-well plate, but if they were mistaken on con-
cepts, they would have benefitted from support before
the assessment. As Richardson Bruna et al. (2007, 2010)
showed, the focus on terminology may result in over-
looking other linguistic components, such as expressing
relations and networks between concepts, thus restricting
students’ opportunities to understand the processes (see
also Lemke, 1990; Laursen, 2006; Lin & Wu, 2015). This
does not necessarily mean that they did not understand
these relations, networks and processes, but for their fur-
ther science studies in Sweden, it will be crucial that they
master the Swedish used to express them.

The multimodal and multilingual practices students were
involved in, and the diverse strategies they used in these
lessons, and outside school, were enabled by their access
to multilingual teaching material, including varied multi-
modal resources. This is positive for their education, as
earlier research has shown (such as Thomas & Collier,
1997; Cummins, 2000; Garcia, 2009; Gonzalez-Howard &
McNeill, 2016; Lin & Wu, 2015; Clark et al., 2012; Turnbull
etal.,, 2011). However, from what we could see, in this case
this also relied mainly on students’ own agency. During
the observed lessons, the teacher presented the content,
and supported students by answering questions, while
the responsibility for understanding, as well as for remem-
bering content and developing language skills, lay with the
students. Students were invited to use varied languages,
but this does not, however, mean that the other languages
were appreciated, and as Swanson et al. (2012) and Unsal
et al. (2016) show, there is a danger in relying entirely on
the students’ own capacity to translate and understand.
An example here was Maryam who said that she preferred
not to ask the teacher and thus relied on her friend's ex-
planations of the “eat-well plate”, the central concept for
the task.

Our main conclusion is that students’ own agency be-

comes a prerequisite for learning during these lessons,
and that too much responsibility is put on the students
to understand and learn the content and to develop re-
quired language skills. With a focus on vocabulary in the
teaching, and mainly in the form of isolated words, the
risk is high that students do not develop other linguistic
skills that they will need in their further studies, such as to
use Swedish for arguing, formulating hypotheses, drawing
conclusions, evaluating, classifying and generalising.

However, although the agency of these focus students was
visible regarding strategies for their studies, there was not
much space for students’ agency when it came to content,
assessment or study pace (time distributed to each topic).
Thus, their agency was mainly restricted to learning the
prescribed theme in the prescribed time, which may be
common in upper secondary schools generally.

Reasons for enrolment in LIP are either that you have not
developed the required content knowledge, or that you
have not developed the Swedish language skills required
to study the content in Swedish, or both. As this study
shows, subject teachers should be made aware of recent-
ly arrived students’ need for support both for developing
content knowledge, and the language skills necessary to
express it.
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