
Guidelines for language support in chemistry education

These guidelines particularly concern the education of students with a first language other 
than the school language, but many of them can also support mainstream students on their 
way towards mastering a more subject-specific and abstract academic language. A func-
tional everyday language between students does not automatically ensure that they can an-
swer to the demands of a more academic language that increase with each school-year. For 
this process, a transmission model of teaching seldom provides the students with enough 
opportunities for testing, consolidating and developing their knowledge or their language 
within the specific genre of the school subject. The use of open-ended investigations, on the 
other hand, is a good way of working for teachers who want to support the development 
of their students’ language, thinking and knowledge simultaneously. Through the use of 
contextualized investigations there will be less pressure on language as the only means for 
understanding the content. At the same time the students’ language development will be 
supported by the way the work process is put in a context, and that in a process which not 
only encourages but actually demands interaction for solving the problem!  

The following pointers can help the teacher support their students’ learning during different 
stages of the work in the chemistry classroom, both when making use of open-ended inves-
tigations and otherwise:

 

1. The important beginning: how can we activate and map the students’ prior knowl-
edge about the topic/theme? 

We know that learning is supported when prior knowledge is activated. Also, learners create their 
own alternative assumptions about and explanations of phenomena which they encounter in sci-
ence, which naturally influence their learning.  Therefore it can be very helpful to let the students 
put words on their assumptions so that the teacher can take them into consideration in the educa-
tional process. For students with a cultural background different than the majority, a theme can be 
almost, or totally, unknown, both subject-wise and concerning language and conceptual develop-
ment. Preconceptions about phenomena such as how ice is formed on lakes and seas might not 
only differ between e.g. Nordic and North-African children, they might be totally missing for the 
North-African children. This means that the teacher needs to be even more careful that the topic 
is clearly contextualized. Also, the younger the learner and/or the more cognitively demanding the 
content, the more contextualization is needed to support the understanding.

Possibilities to consider in the beginning:

• when planning: identify both key concepts and phrases/language functions that the students will 
need and check that they have been or will be dealt with accordingly; a good idea is to write up 
both a list of concepts and a more general list of phrases which students can get at the beginning of 
a course, and eventually add on to themselves whenever need be; plan how to tie back to existing 
support material in the instructions;



• check if you can provide the students with translations and/or explanations of key concepts into 
their mother tongue, preferably beforehand so that they have the possibility to prepare;

• introduce the topic with the use of visual contextualization, preferably using several different me-
dia, to support understanding and create interest; 

• let the students discuss and write down what they know about the topic and what they would like 
to know, in small groups: if need be, plans can be adjusted accordingly; 

• revise and emphasize key concepts in explanations, make use of body language and gestures, look 
for signals suggesting that additional explanations are needed;

• show how key concepts and phrases can be used and, at the same time, start   building concept 
maps for the support of both language and content development, using a storable medium to be 
able to recapitulate and add onto later; the students also need to work on maps of their own to 
have support for their individual work; let concept maps and other support material be visible 
throughout the work process;

• an alternative way is to first let the students experience a certain phenomenon and then provide 
them with the subject-specific concepts they will need to be able to discuss this phenomenon; if the 
students also get the opportunity to express their new insights in writing, they can develop an even 
more decontextualized subject-specific use of language than what they use in their here-and-now 
discussions during investigations;

• labels on items to be used in an investigation can support beginners. 

2. For the work in small groups

Students can be grouped so that second language learners work with students that will be able to 
support the process, e.g. more advanced bilingual students or students that are capable of working 
inclusively in groups. Encourage majority students to describe their actions, even if what they do 
might seem self-evident, since this will help the second language students to put words on what is 
happening in the classroom.

3. Work outline: possibilities for supported dialogue

Encourage interaction and make students aware of its importance for learning! 

Support them by providing the opportunity to express themselves both orally and in writing at 
regular intervals around specific concepts and themes. This will not only help them consolidate con-
cepts, but also provide guidance for what aspects of language and thinking that need to be further 
supported. 

The possibility to first hear subject-specific language being used and then also try it out in smaller 
group settings encourages interactional use and thus supports learning. Ensure that the students 
are also able to discuss directly with the teacher throughout the work process. This enables the stu-
dents to get response, both explicitly and implicitly, on the way they make use of new concepts. The 
teacher can make conscious and explicit use of new concepts, “talk chemistry”, particularly if the 
students try to avoid them in their questions and discussions. 

Also, provide the students with continuous linguistic models for how they can formulate them-
selves, both orally and in writing, in a way that is acceptable for both genre and level not only 



considering concepts but also e.g. problem formulation, testing of hypotheses and presentation of 
results. For most students, this type of cognitively demanding academic language does not develop 
on its own. The use of V diagrams in open-ended investigations can support the academic language 
development of the students through its clear work structure and the way it promotes the use of 
new concepts throughout the work process.  In addition, relevant concepts are made visible by con-
stituting a separate field in the structure of the diagram. 

Note that small, common words that tie texts together to express relations such as cause and ef-
fect can be difficult to understand (e.g. despite; thereafter). Also words that mean different things in 
different contexts (e.g. salt; solution) and idioms (e.g. to be at odds; better safe than sorry) can be 
problematic, but through rephrasing or definitions their meaning can be clarified.

Refer to concept maps and other support structures, e.g. when the students have questions or 
when it is time to report on work processes and results. This will also make them more conscious of 
strategies for autonomous learning.

Also provide feedback on the end product concerning the language of the specific genre, both relat-
ing to subject-specific concepts and specific formulations to be used e.g. in reports. Common chal-
lenging issues can be processed in whole-class discussions for example in the form of Focus areas 
without being attributed to certain individuals or groups.

4. Time to think

A few seconds of extra time to think during discussions can be of great help for those who have to 
express themselves about a new topic in a new language! The class needs to learn to respect this.

5. Last but not least: show that you like working with the students and that you will 
support their learning because you want to and because it is possible! 

If students perceive that their presence in the classroom creates extra problems for the teacher, 
they will feel less good about themselves and learn less. Try finding ways of regularly involving the 
specific background knowledge of each student to show that they are all an asset to the class, at the 
same time as their learning is supported.



Examples of key concepts for different stages of an investigation (in alphabetical order):

an analysis – to analyze

an argument – to argue

a cause  –> an effect

a conclusion – to conclude = to draw a conclusion

data

a diagram

evidence – to prove

an exploration - to explore

an experiment – to experiment

a hypothesis - to hypothesize

an observation - to observe

a prediction – to predict

a report – to report

Examples of concepts with a specific use or meaning in science:

A pure substance = in everyday language this tends to mean something that is ”safe” or ”non-
toxic”, but in chemistry it means that the substance is made up of only one type of particles. Ex-
amples: gold, oxygen, calcium (they are elements); carbon dioxide, sodium chloride (which are 
compounds).

 A salt, many salts = means ”cooking salt” or ”table salt” in everyday language, but in chemistry 
it is an umbrella term for a number of compounds, e.g. monosodium glutamate and ammonium 
nitrate are two different salts.

To dissolve = in everyday language we say that ”Sugar melts in coffee”, but in chemistry we need 
to say that “Sugar dissolves in coffee”.

A solution = in chemistry, a solution is a homogeneous mixture composed of two or more sub-
stances. In such a mixture, one substance (called a solute) is dissolved in another substance 
(known as a solvent).

Examples of what could be included in a list of phrases:

Our hypothesis is that...

The experiment shows that...

What conclusions can be drawn? The conclusion is that…

The [more] ..., the [more]... For example: The higher degree of salt, the more slowly it dissolves 
in the liquid.



Examples of literature on how to support the learning of students with a first language oth-
er than the school language: 

Carrasquillo, A. & Rodríguez, V. (2002). Language Minority Students in the Mainstream Classroom 
(2nd ed.). Clevedon: Multilingual Matters.

Coelho, E. (1998). Teaching and Learning in Multicultural Schools. Clevedon: Multilingual Matters.

Cummins, J. (2000). Language, Power and Pedagogy. Bilingual Children in the Crossfire. Clevedon: 
Multilingual Matters.

Gibbons, P. (2002). Scaffolding Language Scaffolding Learning. Portsmouth, NH: Heineman.

Hajer, M. (2000). Creating a language promoting classroom: content-area teachers

at work. In J. K. Hall & L. S. Verplaetse (Eds.), Second and foreign language

learning through classroom interaction (pp. 265-286). Mahwah, NJ: Lawrence Erlbaum.

Clips exemplifying language support and development:

Providing definitions and translations

Explaining dilute  

The teacher introduces a very relevant concept for 
the investigation: dilute. She uses direct translation 
into Swedish (“späda ut”) and Finnish (“laimentaa”), 
in addition to a definition in English: You add water 
so it’s not as acidic anymore.

Explaining consecutive  

Here the teacher is making use of visual contextu-
alization of the pH scale, as well as pointing at the 
intervals on the scale. In the discussion, the word 
consecutive comes up in connection to the intervals 
of the pH units. As the teacher suspects it to be an 
unfamiliar word, she adds a definition to her visual 
explanations: Consecutive means that come after 
each other.









Translating hydrochloric acid  

In the beginning of the lab lesson itself, the teacher gives the 
Swedish and Finnish words for hydrochloric acid: Hydrochloric 
acid, HCl, “saltsyra”, “suolahappo”, hydrochloric acid.

Providing visual contextualization

The pH scale   

Here the teacher is making use of visual contextualization of 
the pH scale, as well as pointing at the intervals on the scale. 
In the discussion, the word consecutive comes up in connec-
tion to the intervals of the pH units. As the teacher suspects 
it to be an unfamiliar word, she adds a definition to her visual 
explanations: Consecutive means that come after each other.

Red cabbage water as indicator 

Since red cabbage water is going to be used as indicator in the 
investigation, the teacher concretizes the discussion by putting 
slices of red cabbage in water to boil. 

Diluting red cabbage water    

In the beginning of the lab lesson itself, the teacher revises 
the concept of diluting concretely by diluting the red cabbage 
indicator with water:  

And be careful now that you don’t just get the effect of 
diluting, which means that if you have your indicator 
and you have a certain color of the indicator - now I do 
this with regular tap water – you see when you put wa-
ter in it, it will turn lighter purple, but this is now just 
because it is more diluted, “utspätt”, “laimennettu”. 
We want to have different colors, this is not a different 
color than what I had before, this is just more dilute. 















Interactional opportunities support language development

Transmission-models of teaching where the students mainly listen and read about new concepts without 
actively and repeatedly using them themselves is not enough to support the linguistic and conceptual de-
velopment for most students. Below are two examples of how opportunities for interaction can result in 
the learning of new concepts: Benzoic acid, focusing Swedish-speaking mainstream students (transcript 
translated into English); and Dilute, focusing students studying chemistry in a foreign language.  

Benzoic acid

In clip number3 on this web resource, Students planning their investigations, we see how the students in-
tegrate benzoic acid into their vocabulary through a clear progression during the same discussion. Initially 
they avoid or look for the concept, e.g. referring to benzoic acid as ”that- that thing”. Next they misuse the 
concept, calling it ”the ben- benny acid”. After that they move on to a correct but still repeatedly marked 
use of the concept that suggests that it is still new knowledge that might need to be further processed be-
fore becoming completely integrated into the students’ vocabulary, e.g. ”acid, be- benzoic acid”; ”that ben-
zoic acid”. 

S1: So if we first add water.

S2: I don’t know, would that work?

S1: Yeah yeah, the salt disappears in the water, then we sieve it through-

S2: The salt disappears in the water.

S1: What-

S2: Salt disappears in water, right? Dissolves- salt dissolves in water.

S1: Mm

S2: That- that thing doesn’t dissolve in water.

S1: The ben- benny acid, yes.

S2: Yes. And sand is still pretty visible in water. So if we sieve the water away, shouldn’t we then have the 
salt or that-

S1: The salt and the sand are left.

S2: Yes no or that acid we get.

S1: Then we have-

S2: Then we-

S1: Then we have the salt in the water. Then we have the salt in one place!

S2: Yes. But I don’t know if that would work. It seems- it seems too simple.

S1: But it’s not the whole thing, we still have to separate sand and- and…

S2: Acid, be- benzoic acid.

S1: Right. So how do we do that then?



S2: It dissolves in the water.

S1: Mm

S2: So, we put in water.

S1: Yes w-a-t-e-r, okay, but how can we separate?

S2: But then we take it away by sieving, so what’s left is sand and that- that…

S1: Yeah, one is white and one is brown. I think X wants to like pick by hand, everything white and every-
thing brown in one pile.

S2: No, but that’s sort of- that’s not possible.

S1: Yes.

S2: But what about- it doesn’t say that we-

S1: Do we have any special like properties for this…

S2: Benzoic acid… we have to see…  Benzoic acid.

S1: Well, hardly specifically for that, just find some acid.

S2: Is there a register at the back… here we have- no.

S1: Okay, we put everything in water, mix and we take the salt away, we sieve it so sand and… benzoic acid 
are left, then we put it in water again and boil it so we have the sand left.

S2: Yes, that seems reasonable, because it should disappear or does it, we don’t know that. But it has to dis-
appear faster than the sand, hasn’t it? It’s not that easy to boil sand.

S1: Because sand is quartz it seems.

S2: Yes, and it’s not really possible to boil stone just like that.

S1: Here we have benzoic acid.

S2: Did you find it?

S1: The melting point is-

S2: 122, that’s possible to reach with a gas burner.

S1: Yes, but then it melts, so it’ll be left in the water.

S2: Does it melt? Yes, then we see where the sand is.

S1: Yes.

S2: Yes, it doesn’t boil until 249, yes. 

S1: So then we sieve it-

S2: Then we won’t put it in water, we simply put it on the burner- or why should we put in water since it will 
melt anyway? Surely we’ll be able to see which one has melted.

S1: Since we’ll have sand left and… that in one of those small things, we’ll put it on a burner. 

Yes, here it is. The whole thing looks like ordinary sand.

S2: Yes. Yes, that seems reasonable, the salt will remain here. This is what we’ll do: first we add water here 
so the salt dissolves, sieve it so the salt is left in another one of these and we have sand and that benzoic 



acid left in this. Then we put it on a gas burner and heat it up to 122 degrees, then this benzoic acid should 
melt and the sand is left. At least we’ll be able to see it.

S1: Then there’ll be a liquid left, yes. And then we sieve it through so we have the sand and the benzoic acid 
separately. Does that sound okay?

S2: That’s what we could try to do.

Dilute 
In the following example focusing a pre-IB group, most of the students are either Swedish- or Finnish-
speaking students working in a foreign language (English). Because they all share the experience of using a 
language other than their mother tongue, their situation is somewhat different from that of e.g. immigrant 
students constituting the minority in a group where the majority has the school language as their mother 
tongue. For example, in this case the teacher is able to provide the students with translations of key con-
cepts, and it is easier to adapt to the language level of the students as a group. Still, the importance of pro-
viding interactional opportunities for successful language learning to occur applies to all contexts. The clips 
follow how the concept of dilute is introduced and then used both by the teacher and the students during 
the introductory lesson and the laboration itself.

Introduction   

In the introductory lesson the teacher introduces the con-
cept of dilute. She uses direct translation into Swedish (“spä-
da ut”) and Finnish (“laimentaa”). She also provides an Eng-
lish definition: You add water so it’s not as acidic anymore. 

Revision    

A bit later the same lesson the concept and its relevance 
for the investigation is revised, again with translations into 
Swedish and Finnish. At the same time the students get an-
other chance to react on the content: Does it make sense? 

Extending use of concept by adding inflected forms   

In the beginning of the lab lesson itself, the teacher revises 
the concept concretely by diluting the red cabbage indicator 
with water. Again she provides the translations into Swedish 
and Finnish, but this time she uses the past participle in all 
three languages:  

And be careful now that you don’t just get the effect 
of diluting, which means that if you have your indi-
cator and you have a certain color of the indicator 
- now I do this with regular tap water – you see when 
you put water in it, it will turn lighter purple, but 
this is now just because it is more diluted, “utspätt”, 
“laimennettu”. We want to have different colors, this 
is not a different color than what I had before, this is 
just more dilute. 












Using the concept in interaction   

This clip shows how the concept dilute is used in one of the 
groups use during the investigation. The way the sentence 
is uttered suggests that the student is in fact trying out an 
unfamiliar concept: there is confusion of sentence structure, 
possibly due to the fact that the student is processing the new 
concept; a slight pause of hesitation in front of diluted; and 
the pronunciation of diluted differs from that of the teacher. 

S1: We can say this is yellow, because this is kind of yellow.

S2: But that’s not yellow, that’s more like lime green. 

S3: Yeah 

S1: Yeah, but that what’s the teacher saying, it’s still like the same but (.) diluted in

      different ways. 

S2: [adds some drops] Now it’s dark green. 

S1: It’s still green!

As the teacher moves around between the groups, they get the chance to discuss their ideas with her, and 
at the same time they can get feedback, explicit or implicit, on their language use. A way to try to ensure the 
practice of key concepts is to make explicit use of them in these discussions, to “talk chemistry”, particularly if 
the students themselves avoid the concepts: 

Avoiding the concept   

In this clip, one of the groups avoids using the concept during 
their planning despite a discussion where it would be appro-
priate: We could put water in one so it blends into something 
lighter.  

Using the concept after interacting with the teacher   

In the final clip it is possible to hear the group in the back-
ground use the concept right after a discussion with the 
teacher where she also uses the concept:

 T: The main thing is that you know what you are doing, how 
much more you’re diluting it so you can then write it down in 
your recipe. Because it is possible to get all the 
different colors.
 
  S: Oh, let’s not dilute it (x) times (…)











	Untitled

