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The complexity of task design for utilising the epistemic potential of 
multiple languages in developing pattern understandings 

Eugenia Ferrari, Silke Lekaus and Tamsin Meaney 

Western Norway University of Applied Sciences, Norway; tme@hvl.no 

Operationalising the concept of language as a resource in multilingual classrooms has recently 
involved the development of tasks that focus on the epistemic potential of multiple languages. 
However, task design is a complex process. Using an example of the development of an algebra task, 
which aimed to support students’ mathematical meaning-making through using multiple languages, 
the changes made across several iterations are described. Results show how changes to one aspect 
of the task affected other aspects, including the mathematics and the language which were the foci, 
reducing the possibilities for deepening students’ mathematical understandings. 
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Introduction 
Recently, there has been a move towards operationalising the concept of a language as a resource in 
which students’ multiple languages can be used to deepen their understandings of mathematics (see 
for example, Planas, 2021). This has included supporting teachers to consider multiple languages as 
a resource, by developing classroom tasks which utilise the epistemic potential of multiple languages 
to deepen students’ understandings of mathematical concepts (see for example, Planas, 2021; 
Prediger & Uribe, 2021; Schüler-Meyer et al., 2023). However, in focusing on the epistemic potential 
of multiple languages, other aspects of task design, highlighted as important in earlier research (see 
for example, Margolinas, 2013), may risk being ignored. In this paper, we investigate how different 
aspects of task design may interact to limit the possibilities for designing topic-specific learning 
opportunities that utilise multiple languages to deepen mathematical understandings (Schüler-Meyer 
et al., 2023). By considering how a task was modified over several iterations, it is possible to illustrate 
how changing one aspect of the task may have ramifications for other aspects and for the likelihood 
of the task to achieve its intended goal.  

Sullivan et al. (2015) stated, “tasks prompt activity which offers students opportunities to encounter 
mathematical concepts, ideas, and strategies” (p. 82). They distinguished between intended and 
enacted tasks. Our focus is on the intended task, specifically designed to engage students in activities 
to support their mathematics learning through utilising the epistemic potential of multiple languages. 
Although we use data collected from classroom trials of the task, we do not present results about what 
the students learnt from the task, rather we are interested in how the results of the enactment 
contributed to changes in the next iteration of the task. Our research questions are: 

How does changing one aspect of a task impact on other aspects of the task design?  

What is the likely impact of such changes on utilising the epistemic potential of multiple 
languages to develop mathematical understandings? 

In the next section, we discuss Sullivan et al.’s (2015) five dilemmas of task design to identify how 
changes to aspects of the task can affect the kinds of activities that tasks can contribute to.  
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Dilemmas in decisions in task design 
The dilemmas described by Sullivan et al. (2015) originated in the work of Barbosa and de Oliveira 
(2013) who identified five arenas of conflicts that appeared when developing tasks in collaborative 
groups. Sullivan et al. (2015) renamed them dilemmas, as they considered that each one had two 
alternatives, which could lie on opposite ends of a continuum. The dilemmas were: context; language; 
structure; distribution; and levels of interaction.  

Following Skovsmose’s (2001) milieus of learning, context as a dilemma is about whether the task 
includes a real-life context or only a mathematical context. Sullivan et al. (2015) recognised that tasks 
could have a semi-reality context, which would lie between the two ends of the continuum. The 
context could be supportive of the learning process, if known to the students and seen as authentic, 
or an inhibitor to learning if it reduced students’ opportunities for engaging with mathematics.  

Language as a dilemma focuses on how the language of the task and its intended solution are 
interpreted and used. Barbosa and de Oliveira (2013) discussed the degree of rigour of the 
mathematical language. Tasks which require students to be able to interpret and use algebraic notation 
are unlikely to be solvable if students have not learnt this. On the other hand, some tasks may require 
students to bring their own interpretations, such as the one that Sullivan et al. (2015) described as 
being about fairness, to determine what is the appropriate mathematics for the activity. 

Structure as a dilemma is about whether the tasks are open, with multiple solutions that can be found 
in multiple ways, or closed with only one solution that can be found using only one approach. Sullivan 
et al. (2015) considered that there would also be tasks between the two extremes, where the students 
were guided towards particular answers and solution methods, but retained some degree of autonomy 
over the choices that they made. 

Distribution as a dilemma is about the type of mathematics that the task requires and is related to the 
cognitive demand placed on students. Sullivan et al. (2015) discussed this in terms of whether the 
task requires the use of a memorised procedure or requires synthesising and evaluating approaches 
for solving the task. In between those two extremes, there are a range of alternatives. 

Levels of interaction as a dilemma focused on what the task requires or expects of participants. 
Barbosa and de Oliveira (2013) suggested that closed tasks are expected to be done by students 
working independently, whereas open tasks required more engagement between students with each 
other and the teacher.  

In this study, we consider retrospectively the task design of three iterations of one algebra task, 
focused on recognising and describing patterns, that was designed using the design heuristics of 
Schüler-Meyer et al. (2023). As aspects of different dilemmas were changed across the iterations, 
other dilemmas were also changed, sometimes unexpectedly.  

Methods 
During 2022, we developed three versions of the table and chairs task in English. It had previously 
been used for developing algebraic concepts, such as functional thinking (Hunter & Miller, 2022) and 
generalising patterns (Lenz, 2018). All versions were to be done in groups. The first version (V1), 



 

 

presented in Schüler-Meyer et al. (2023) (see Figure 1), focused on how the pattern from determining 
the number of chairs could be described as an explicit rule in different languages. The intention was 
to deepen insights about multiplication, by focusing on how multiplication was described in the rule.  

Figure 1: Task for comparing language expressions for multiplicative structures of equal grouping 
The two other iterations of the task (V2 and V3) used the same introduction, presenting the same 
context and the diagram. In V2, developed in May 2022, the context and functional relationship 
between the number of tables and chairs was the same. However, the question was to find the number 
of tables, rather than the number of chairs. This direction of the function was the same as in Lenz 
(2018). 

 
Figure 2: Version 2 of the tables and chairs task 

Version 3, developed in September 2022, went over several pages, and so is summarised here. The 
context remained the same, but the initial problem was to determine the number of chairs as in V1. 
The task began with closed questions about the number of chairs for a specific amount of tables, with 



 

 

a suggestion to draw the tables. The task then asked students to calculate the number of chairs for 42 
tables, without drawing. Table 1 was included as a suggestion for recording the results to support 
identifying the pattern. This was in alignment with Korntreff and Prediger’s (2022) task. 

Table 1: Table provided in version 3 of the task 

Number of tables 1 2 3 4 5 6 7 8 … 42 

Number of chairs 
          

The next question was about what changed and what stayed the same as the pattern developed, before 
asking the students to write their own rule. The students were then asked to determine the validity of 
an invented student rule, written in the language of instruction, about doubling the number of tables 
to determine the number of chairs. The students were asked to describe alternative versions of the 
rule, using other languages. The next part of the task had students use their rule to determine the 
number of tables, needed for 253 guests, before describing an explicit rule to work out the number of 
tables for any number of guests. The following question asked if two alternative rules were the same, 
but just worded differently. The final question requested a rule which was as concise as possible. 

V2 and V3, provided in Norwegian, were trialled with one group in June and two groups in 
September. The students, who were fluent in Norwegian, were at the same multilingual school. 
Extracts from the transcripts illustrate how aspects of the tasks were interpreted by the students.  

Results and discussion 
In this section, we present the results, based around the five dilemmas. From identifying the changes 
across the three versions of the task, it is possible to discuss the impact on other aspects of the task 
and the complexity involved in designing tasks, for utilising the epistemic potential of multiple 
languages to develop mathematical understandings. 

Context as a dilemma 

The context for all three versions was a fictional country and traditional customs. This can be 
described as a semi-reality context (Skovsmose, 2001) in that students might be familiar with similar 
customs, as Hunter and Miller (2022) suggested for their version of the task, but were unlikely to 
have exactly this way of arranging tables and chairs.  

In V2, although still a semi-reality context, the focus shifted from determining the number of guests 
in V1, to being about the number of tables needed. In making this change, the context was supposed 
to become more realistic, in that usually the number of guests is set and tables need to be found for 
all of them. However, the students were uncertain about using the number of people in their own 
family and so bringing the task closer to their own reality. 

Student1:  Yes, because they don’t say how much your family is. So how many places your 
family needs. 

Teacher:  Yes, that is absolutely true. That’s very good. You’re actually going to get to write 
a bit about that, so it was good that you already saw it there. But then you can on 
task one, then you can think that it is your family that is about. 



 

 

Sullivan et al. (2015) raised how the context of a task could derail the students from the mathematical 
focus. In V3, the beginning of the task went back to determining the number of guests who could be 
seated at a certain amount of tables via multiplication. However, in this case, the students seemed to 
ignore the context and the diagram of the tables, which hindered them answering the question. 

Teacher:  And then they ask, “How many chairs do you need for three tables? And how many 
are needed for four tables?” Then you are allowed to see here, and then the question 
is, how many... 

Student10:  For three tables, aren’t there 18 chairs? 

Unlike in V2, the context did not support the students to think about the question they were asked to 
answer. They did not recognise that the cognitive demand of the task required more than just a 
multiplication. 

Language as a dilemma 

By providing explicit rules in different languages as well as encouraging students to use their different 
languages to create them, the tasks were designed to support students to identify differences in how 
multiplication could be expressed in V1 and to state their own rule for a pattern in V2 and V3. 
However, the use of technical language and how to structure mathematical argumentation seemed to 
affect how the students interpreted and responded to the requirements of the task. 

One member of the group, who trialled V2, did interpret the fictitious students’ rules to determine if 
they produced the correct amount of tables. However, when giving a rule in another language, this 
student translated literally from Norwegian into German (their home language) what happened in 
their family, rather than describe an explicit rule. The other two students seemed to also describe the 
situation for their own families in Arabic and Somali, but seemed unsure of the correctness of what 
they said. As the students could not make sense of each other’s languages, the epistemic value of 
multiple languages seemed limited. In V3, a new question was added about producing a concise 
version of the rule, as suggested by Prediger and Uribe (2021). Without having produced a clear rule, 
the students could not complete this part of the task. The language of the task was understandable but 
did not contribute to the students’ developing a deeper understanding of the mathematics.  

Although the fictional students’ rules in V2 seemed to support the students to use other languages, 
they did not lead to them describing explicit rules. In V3, the fictious students’ rules were given in 
Norwegian. However, the group which trialled V3 still struggled to interpret the rules, because they 
were unfamiliar with some mathematical terms, such as “doubling”.  

Teacher:  Because we are now going to ask if Sandra’s rule applies to everything. Is Sandra’s 
rule right? And then we have to discuss with the group. 

Student12:  So, if we’re going to follow … What can we do to find 42? 
Teacher:  How many tables were there, 42? 42. Then you can try Sandra’s rule. If I do the 

same calculation down here. 42, and then we will double. 
Student12:  Times, you mean? 
Teacher:  Yes. 

In this case, the language of the task was difficult for the students to interpret and required the 
intervention of the teacher, which had not been anticipated in the task design. This led to a recognition 
of how changing the language to support the students to produce an explicit rule also affected the 
structure of the tasks and the level of interaction.   



 

 

Structure as a dilemma 

Structure is about how open or closed the task is (Sullivan et al., 2015). None of the tasks were 
completely open, but the possibilities for the students to make their own choices about how to solve 
the task became more limited with each version. V1 was the most open, what Skovsmose (2001) 
called a landscape of investigation, with an expectation that students would want to solve it. When 
the task changed from being about the number of chairs to being about the number of tables in V2, 
suggestions were included about how to solve the problem, such as drawing the tables and chairs. 
Question 4 was also included to focus the students on the ways that different languages expressed 
explicit rules. However, as noted previously, this was not as helpful as it was intended. 

Thus, in V3, the task included more suggestions for how to answer the problem, such as Table 1, 
reducing further students’ possibilities to decide how to respond to the questions. Nevertheless, the 
intervention of the teacher was still needed to support the students to recognise the pattern. 

Teacher:  What do you think then? If you want to draw it, feel free to draw it. Then we have 
one table. We will have two tables. Three tables. 

Student12:  Okay, so it will be like this, like this, like this, like this, like this. [pointing at their 
drawing] 

Teacher:  Yes, it was 14. What did you think then? 
Student12:  I don’t know. Now I just counted. … At first I thought it was 18, then I only took 4 

minus. In one way or another. For some reason I took minus 4. …  
Teacher:  Okay. Why do you think you took 4 minus? 
Student12:  I don’t know, no. But it’s 14. 
Teacher:  It’s 14. That’s right. You can write 14 there. [pointing at the table on the answer 

sheet] But then they ask for four tables. Do you have something on your mind 
before we draw? 

Student11:  18. 
Teacher:  Why is it 18? 
Student11:  I just added 4. 

The teacher encouraged the students to draw the tables and chairs for each increase in the pattern and 
to fill in the table. However, this led to a focus on working out the result for the next turn in the 
pattern. The students were led to recognise the recursive pattern of adding 4 each time, but not the 
explicit rule. This shifted the mathematical focus made available to them through the task. 

Distribution as a dilemma 

Distribution as a dilemma is about the kind of mathematics made available and how students were 
expected to engage with it. In V1, the students were expected to develop an understanding about how 
multiplication can be expressed in different ways, as part of developing a rule about the number of 
people who can sit at a certain amount of tables. With the shift to a more realistic setting in V2, the 
pattern required an understanding of division and this made identifying a rule more difficult. The task 
had been set up to be open. However, the same student, from context as a dilemma, in trying to 
support the other students to gain some answers to the closed questions, led them to the correct answer 
by only providing questions which were impossible to answer incorrectly. In V3, more structural 
supports, such as Table 1, were provided and along with the teacher’s intervention, the students did 
identify the recursive pattern of increasing by four, but not the functional relationship (Lenz, 2018). 
It may be that expectations that students in grade 7 in Norway would have previous experiences with 



 

 

forming rules about functional relationships were unrealistic and all three versions of the task placed 
too much cognitive demand on the students.   

Levels of interaction as a dilemma 

Although Barbosa and de Oliveira (2013) connected levels of engagement to the degree of openness 
in the task, all three versions of the tables and chair task were designed as group tasks. However, the 
trialling showed that when students struggled with meeting the cognitive demand of the task, then the 
teacher or one of the students took on the role of supporting students to identify an appropriate answer. 
The extra scaffolding provided in V3 seemed to reinforce the need for an interaction style in which 
students were funnelled into answering a series of closed questions. This suggests that in designing 
tasks that are cognitively demanding, such as those which want to utilise the epistemic potential of 
multiple languages to identify concise ways to formulate a rule for a functional pattern, teachers need 
to be aware of the most appropriate kind of questions to achieve this. 

Conclusion 
Task design is an important component in supporting students’ meaning making in multilingual 
classrooms (Schüler-Meyer et al., 2023). The aim of this paper was to extend our understanding of 
the complexity of task designs which support the realisation of the epistemic potential of multiple 
languages to deepen students’ mathematical understandings. To do this, we chose to answer two 
research questions: how does changing one aspect of a task impact on task design? What is the likely 
impact of such changes on utilising the epistemic potential of multiple languages to develop 
mathematical understandings?  

In the analysis, a change in a task in relationship to one dilemma, led to aspects of other dilemmas 
also changing. The inter-connectedness of the dilemmas illustrates the complexity of task design. 
Finding and utilising differences between languages to deepen mathematical understandings, when 
students and/or the teacher do not understand the languages being used, places a lot of responsibility 
on participants to recognise when differences between the languages make a difference and then to 
convey to other participants the importance of this recognition. As part of the dilemma of language, 
the task and its solution are interpreted and produced by a speaker of another language, through the 
language of instruction in which they may not be fluent. When extra supports are built into the tasks, 
other aspects, such as the mathematical focus of the task, can change, resulting in the possibilities for 
deepening the mathematical understandings being reduced. This does not mean that task design for 
the realisation of the epistemic potential of multiple languages should not be attempted. Rather, our 
results indicate the necessity for care and time to work in developing these tasks. It also shows that 
task design needs to be done in alignment with professional development for teachers on how to 
implement such tasks in classrooms and the kind of classroom norms needed for such tasks to have 
the best chance for successful implementation. 
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