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Abstract

The aim of this paper is to start investigating how different real contexts could influence students’ creativity in
semi-structured problem-posing activities. In order to pursue this goal, an exploratory study was implemented in
a lower secondary school class in which two kinds of real contexts had been considered: a real-mathematical
context and a real-life context. Results from the study indicate that there was not a significant difference in
students’ creativity between the use of a real-mathematical and a real-life context as starting situations for semi-
structured problem-posing activities. However, a fundamental factor that influenced students’ problem-posing
performances was the meaningfulness given by students to the context. When the context was not experientially
meaningful for a student, she/he tried to associate a new meaning to the context, using some elements from it to
re-create a new realistic context in which setting her/his problems. In conclusion, to best support students in posing
their problems, the significance of the context appears to be an important factor, in order to increase the
opportunities in making connections between mathematics in and outside the classroom, and in helping students
in giving sense to their mathematical activity.

Introduction

In order to help students to cope with social environments and demands (Singer, Ellerton, &
Cai, 2015), the types of problem-solving experiences they are engaged in at school need to be
rethought (Albarracin & Gorgorio, 2019; Russo, 2019; Bonotto, 2013). Realistic and less
stereotyped problems that take into consideration the experiential world of students must be
integrated into school practice, in order to create a bridge between mathematics classroom
activities and everyday-life experiences. Allowing students to write their own mathematical
problems may help them to make connections between mathematics in the classroom and their
real life (Kopparla et al., 2019). In this direction, problem-posing should represent a valuable
strategy to support students with their mathematical activities filling the gap between in- and
out-of-school mathematical competencies and experiences, as requested in many curricular and
pedagogical innovations in mathematics education (National Council of Teachers of
Mathematics [NCTM], 2000).

Although mathematical problem-posing has great importance in mathematics education, it has
received little attention by students, teachers and researchers (Passarella, 2021b; Lee, 2020;
Van Harpen & Sriraman, 2013; Silver, 2013). Further research is needed (Ellerton, Singer, &
Cai, 2015), particularly on: developing problem-posing skills for teachers’ education;
analysing connections between problem-posing and creativity; supporting students’ learning
through problem-posing.

This paper adds to the research on problem-posing by investigating how different real contexts

for semi-structured problem-posing activities (Stoyanova & Ellerton, 1996) could influence
students’ responses in terms of creativity.
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Theoretical Background

Problem-posing

In this paper, problem-posing is considered to be the process by which students construct
personal interpretations of concrete situations and formulate them as meaningful mathematical
problems (Stoyanova & Ellerton, 1996). To define such situations, two main directions of task
design for problem-posing emerged in the literature. The first involves specific mathematical
or daily-life situations (Chen, Van Dooren, Chen, & Verschaffel, 2011). The second refers
specific principles for participants to follow when posing mathematical problems. Concerning
this second trend, Stoyanova and Ellerton (1996) identified three categories of problem-posing
situations: free situations, in which students are asked to pose problems with no restrictions or
further information; semi-structured situations, in which students are provided with an open
situation and are invited to pose problems based on that given situation; structured situations,
in which students can only vary some attributes or conditions of a specific given problem.

Various aspects of problem-posing have been studied in the literature (Lee, 2020), such as
examining thinking processes related to problem-posing (Brown & Walter, 1990; Christou et
al., 2005), or including problem-posing in mathematics activities. In particular, several studies
focused on the relationship between problem-posing and problem-solving (Silver, 1994),
showing that students engaged in problem-posing activities also improved their problem-
solving abilities (Van Harpen & Presmeg, 2013; Cai & Hwang, 2002). Problem-posing affords
students the unique opportunity to improve their problem-solving skills while developing their
academic skills to encounter and solve problems in mathematics and beyond (Kopparla et al.,
2019).

Creativity in problem-posing

Another aspect of problem-posing that has been investigated in the literature is its relationship
with creativity. Creativity started receiving attention when Guilford (1959) proposed fluency,
flexibility and originality as characterizing aspects of creativity: fluency in thinking refers to
the quantity of output; flexibility in thinking refers to a change of some kind (meaning,
interpretation, use of something, strategy, etc.); originality in thinking means the production of
unusual, remote or clever responses. The previous categories had been used in tests by Torrance
(1966) and in other studies such as those by Kontorovich, Koichu, Leikin, and Berman (2011),
and Bonotto (2013).

More recently, Xie and Masingila (2017) proposed a scoring rubric to assess prospective
teachers’ problem-posing performance. In particular, in relation to a given problem, they
analysed teachers’ posed problems in terms of creativity as shown in Table 1.

Table 1. Rubric proposed by Xie and Masingila (2017)

3 points Completely different problem
Creativity of the posed problem 2 points Somewhat different problem
1 point Comparable problem

Results from several studies that used problem-posing to promote and assess creativity (Xie &
Masingila 2017; Bonotto 2013; Leung & Silver 1997), showed that an inquiry-oriented
mathematics instruction, including problem-posing activities, could assist students to develop
more creative approaches to mathematics. Specifically, when students are engaged in semi-
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structured (Stoyanova & Ellerton 1996) problem-posing activities, a creative process can be
encouraged by the use of cultural artefacts (Bonotto & Dal Santo 2015).

Despite the significance of problem-posing activities as opportunities for measuring students’
creativity, there is a need for additional research in understanding how problem-posing could
actually enhance students’ creativity. Specifically, which situations best support and foster
students’ creativity during problem-posing activities? As suggested by Cai et al. (2015), it is
mandatory to develop and validate suitable problem-posing instruments, understanding which
kinds of problem-posing tasks best reveal students’ creativity and their mathematical
understandings. This paper focuses on the role of different real situations in semi-structured
problem-posing activities, in order to start investigating their influence in students’ creativity.
Since the emphasis of this work is only on semi-structured situations, i.e. activities in which
students are invited to generate problems from a given context, the choice of such context is
central. In the next section two different perspectives are presented, in order to define which
kinds of real contexts have been considered in this research.

Real contexts

Results from several studies indicated the importance of contexts in supporting students in
making sense of problem situations (Van Den Heuvel Panhuizen, 2005; Passarella, 2021a).
Semi-structured problem-posing situations, permitting students to generate their own
problems, may help students in this process of sense-making. As a consequence, it is
fundamental to start characterizing which features a context should have to best support
students in posing their mathematical problems. In this paper contexts refer to the
characteristics of a task presented to students, concerning the situation in which the task is
situated, or simply to the words and/or pictures present in the task to help students in its
understanding (Borasi, 1986). Specifically, since in this research problem-posing is considered
a means to fill the gap between in- and out-of-school mathematical competencies (Passarella,
2021b), a connotation for contexts for problem-posing activities is that they should be real. But
what is a real context? Two approaches from the literature that should help in answering this
question are presented, in order to define which sorts of real contexts will be considered in the
rest of the paper. The first approach refers to realistic and rich contexts in the perspective of
Realistic Mathematics Education (RME), while the second one is a framework developed by
Palm (2006) concerning the concordance between mathematical school tasks and the
corresponding out-of-school situations.

Rich and realistic contexts

At the core of RME is the fact that mathematics education should take its point of departure
primarily in mathematics as an activity, and not in mathematics as a ready-made-system
(Freudenthal, 1991). Learning is a constructed understanding through a continuous interaction
between teacher and students, that can be synthetized, using Freudenthal’s words, in teaching
and learning as “guided reinvention . Anchoring points for the reinvention of mathematics are
offered by rich and realistic contexts. Realistic contexts are contexts that represent problem
situations experientially real to students (Gravemeijer & Doorman, 1999). Problems should
come from the real-world, but also from a fantasy world or from the mathematics itself, until
they are experientially real for the student (Van den Heuvel-Panhuizen & Drijvers, 2014).
Besides to this realistic connotation, a context must also be rich (Freudenthal, 1991). A rich
context is a context that promotes a structuring process as a means of organizing phenomena,
physical and mathematical, and even mathematics as a whole, i.e. contexts that give more
opportunities in the mathematization process (Treffers, 1987).
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Palm’s framework
The second task framework presented by Palm (2006), was developed to depict the aspects of
real-life situations that should be considered important in simulations (Figure 1).
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Figure 1. Palm’s (2006) framework

A complete description of these aspects can be found in Palm (2006). In particular, the author
gives some suggestions concerning what to take into account to have a real mathematical task,
in the sense of making it as close as possible to a corresponding real-life situation.
Consequently, in this perspective a real context can be described by three main concepts:
feasibility, availability and appropriateness. Feasibility refers to the fact that the context, and
eventually the problem formulated from it, should actually occur in real-life. Availability
means that students should have at their disposal information and strategies to solve the
problem sufficiently close to real-life data. Appropriateness concerns the fact that the purpose
must be clear to students, and consequently students are able to discern which solutions could
be considered as appropriate in relation to the context of the problem. In this perspective, real
contexts are similar to the notion of artefact used in Bonotto (2013). Indeed, artefacts create
an interaction between school mathematics and extra school experiences, by bringing students’
everyday-life experiences and informal reasoning into play.

Real-mathematical contexts and real-life contexts

Based on the dichotomy between the two concepts realistic-rich vs feasibility, in the rest of the
paper two types of real contexts will be considered: real-mathematical contexts and real-life
contexts (Figure 2). A real-mathematical context is defined as a context that comes from the
world of mathematics and that is both rich and realistic, in line with the perspective of RME.
A real-life context, instead, is a real context in line with Palm’s framework, i.e. it is feasible,
available and appropriate.
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Figure 2. Real contexts considered in this study

Research Question

Despite the importance of problem-posing activities in mathematics classrooms, we have
outlined how additional research in understanding how problem-posing could actually enhance
students’ creativity is needed, investigating which situations and tasks could best support and
foster students’ creativity during problem-posing activities (Cai et al., 2015). The aim of this
study is to start investigating how different real contexts may influence students’ creativity in
problem-posing. Specifically, the research question that this study investigates is: how do
different real contexts influence students’ creativity in problem-posing?

In order to answer this research question, an exploratory study was implemented, in which two
kinds of real contexts were considered: a real-mathematical context and a real-life context, as
defined in the previous section. Students’ problem-posing performances were analysed in terms
of creativity and compared between contexts, in order to explore which kind of context, real-
mathematical and real-life, would best support students’ creativity in problem-posing.

The Study

Participants and procedure

To answer the research question, an exploratory study was conducted with a lower secondary
school class. The participants were twenty-two students in grade six (age 12). The class had no
previously engaged in a problem-posing activity. At the time of the intervention, students were
working on fractions. The official mathematics teacher, who was used to teaching in a
traditional way, worked with students on comparisons between fractions, basic operations with
fractions, fractions in the number line, and word problems with fractions. To have an overview
of the students’ level on this topic, a test was administered before the implementation of the
problem-posing activity. The test consisted of six questions on concepts already covered in
previous mathematics lessons, specifically: three questions on performing operations between
fractions; two questions involving fractions in the number line; a word problem. Even when
results from the test showed that students had difficulties in solving word-problems, a good
score was obtained concerning questions with the number line, a fact that was used in the design
of the following problem-posing activities.
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As the aim of this research was to investigate the impact of different real contexts on students’
creativity in problem-posing, the study consisted of two different problem-posing sessions.
Both problem-posing sessions, each lasting about 40 minutes, consisted of individual problem-
posing activities in which students had to create at least three problems dealing with fractions
starting from a given context. The contexts used for the two problem-posing sessions included
a real-mathematical context in the first session, and a real-life context in the second session.
The context for the first problem-posing session consisted of a number line with some rational
numbers, while the context for the second session consisted of an advertising leaflet containing
discounts for mobile phones (Figure 3). The number line context comes from the mathematical
world, but at the same time was considered realistic, as it is experientially significant for
students who previously worked on it with their teacher and showed good results in the initial
test, and rich in terms of the perspective of RME. The second context is more in line with
Palm’s framework, as it consists of a real leaflet, representing an event that can occur in real
life. The task was administered to students in written form. For each problem-posing session,
students were given a sheet of paper with the picture of the corresponding context (number line
for the first session and leaflet for the second session) and the request was to pose at least three
problems from the given context dealing with fractions. The task was first read with the
mathematics teacher to ensure that the request was clear to all students. In order to not influence
students in posing their problems, no previous examples were given to them.
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Figure 3. Contexts for the problem-posing sessions

Data coding

Data from the study included the problems posed by students during the two problem-posing
sessions. The data coding followed two main steps: the first involving the quantity and quality
of the problems posed by students; the second concerning students’ creativity. A summary of
the data coding scheme used in this study is provided in Figure 4.

The first phase of data coding involved a variation of the model proposed by Leung and Silver
(1997). Students’ problem-posing responses were first categorized as problems or statements.
Then, problems were classified as mathematical or not-mathematical problems. Each
mathematical problem was then analysed in two directions. First, a mathematical problem was
classified as context related, i.e. set in its starting context (the number line for the first session
and the leaflet for the second session), or as not context related. Second, mathematical
problems were divided between solvable and not solvable. Problems were considered to be not
solvable if they lacked sufficient information or if they posed a goal that was incompatible with
the given information.
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The second phase of data coding involved examining the creativity of the problems that were
classified as solvable. In order to explore which context best supported students’ creativity, for
each problem-posing session this data coding phase involved the following steps (Figure 5):
(i) calculation of the level of creativity of each student and (ii) calculation of the distributions
of students in respect to their level of creativity. In the end, results from the first and the second
problem-posing sessions were compared. In order to ensure inter-rater reliability of the scoring,
the data analysis was performed separately by the author and a colleague and then Cohen’s
Kappa were calculated.
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of each student

Distributions of .
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Figure 5. Coding steps

In order to assign each student response a level of creativity, an analytic scheme was developed.
The scheme is rooted in the rubric proposed by Xie and Masingila (2017). Although this rubric
was developed by the authors to assess the creativity of mathematics teachers, it was considered
a suitable starting point for assessing the creativity of students as well, in terms of
comparability and differentiation between problems posed by students from a semi-structured
situation. It is highlighted that the level of creativity defined below, reflects only the flexibility
component in Guilford's (1959) model. Let P* be the i-th problem posed by the n-th student,

so in the case of three problems i =1,2,3; n > 0. For every n, consider the first posed
problem, namely P;*, and start comparing it with the second posed problem PJ:

( 0, if PJ'and P{*are comparable
(P, P =< +1, if PJand P{'are somewhat different (i)
+2, if P}and Pj'are completely different
Then consider the third posed problem and compare it with both the second and the first one:
( 0, if Pl'and P}are comparable
(P}, P =< +1, if PJand PJ'are somewhat different (i)

+2, if P{'and PJtare completely different

—2, if Pland Pj*are comparable
(P}, PY) =< —1, if P and Pi'are somewhat different (iii)
0, if Pjand P{*are completely different

In conclusion, calculate the sum ¢ :== (PJ, P{*) + (P, P}Y) + (P, P1) € {—2,—-1,0,1,2,3,4}.
In the end, to each student is associated a level of creativity in accordance with Table 2.

Table 2. Student’s level of creativity associated to the value of ¢

c level of creativity
<0 Low (L)
lor?2 Medium (M)
> 2 High (H)

In the case where one student poses only one problem (d=1), ¢ is defined as ¢ = 0. If a student
poses only two problems, c is calculated according to (i).

22



International Journal of Innovation in Science and Mathematics Education, 30(1), 15-29, 2022

The scheme can easily be extended to activities in which students pose a number of problems
greater than three. In this case, the level of creativity of each student is associated to the quantity
cr= Y4 (Z420(PML PR ), with
{0, +1,+2}, j—k=1
(P PY) €
{(=2,-1,0}, j—-k>1

according to (i) and (iii), where d is the maximal number of problems posed by a single student,
and P/ is the i-th problem posed by the n-th student, i = 1, ... , d. It can be observed that in
general there are d — 1 pairs (P", P*) with j — k = 1, and (%4 m) pairs (P, P}*) with i —
j > 1. As a consequence, the quantity c livesin B:={z€Z|h <z <}, where h = -2
Y42 m, and [=2-(d - 1).

Results

Problem-posing responses

Students’ responses were firstly analysed using the data coding scheme reported in Figure 4.
Results, split between the two contexts, are reported in Table 3. All of the students’ responses
were classified as problems, so no statement occurred. Students posed a total of 122 problems,
of which 95% were mathematical problems. The number of mathematical problems was
comparable between the two contexts, respectively 97% of the posed problems for the number
line and 92% of the posed problems for the leaflet. The main (also statistical) difference
between the two contexts deals with context/not context related problems (p<0.001; V=0.81).
In the case of the number line, 92% of the mathematical problems were problems that did not
refer to the number line. Instead, for the leaflet there was an opposite outcome, where 100% of
the mathematical problems were context related, meaning they all referred to the leaflet itself.
In Table 4 some examples of context/not context related problems are reported. In conclusion,
no significant difference occurred between the two contexts in terms of solvable and not
solvable problems (p<0.05; V=0.19). In fact, for the number line, 98% of mathematical
problems were solvable, and for the leaflet, 90% of the mathematical problems were solvable.

Table 3. Students’ responses

Not Math Not

Math. Context Not
Problems Problems Related (éontext Solvable Solvable
elated
Context1  count 64 2 count 5 59 63 1
(number
line) % 97 3 % within 8 92 98 2
within math
problem problem
Context 2 count 58 5 count 58 0 52 6
(leaflet)
% 92 8 % within 100 0 90 10
within math
problem problem
Total count 122 7 count 57 65 115 7
% 95 5 % within 47 53 94 6
within math
problem problem
(p<0.001; V=0.81) (p<0.05; V=0.19)
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Table 4. Examples of context and not context related problems

Context 1 context Marco is doing his math homework, he has to place the following
(number related numbers on the number line: 4, 0, 2/4. Help Marco by finding their value
line) and placing them on the number line
not context Luisa is reading a book of 350 pages. If she has already read the 4/5 of
related the book, how many pages will she have to read to finish it?
Context 2 context A phone is sold in a shop for the price of 299 euros. It is discounted by
(leaflet) related 40% and Tommaso paid 1/4 of the cost. How much does he still have to

pay by counting the discount and the advance payment?

not context No problem was not context related
related

As already states, 92% of the mathematical problems posed by students in the first problem-
posing session, i.e. starting from the real-mathematical context represented by the number line,

were not
from this

context related problems. Indeed, the majority of students, when posing problems
context, used only some numbers present in the given context to pose problems in

different situations. Further examples of not context related problems from the first problem-
posing session are reported in Table 5.

Table 5. Examples of not context related problems from the first context

P.1 Giada would like to buy a toy that costs 10 euros, but she has only the 4/5 of 10 euros. How much
more money does she need to buy the toy?

P.2 Luca is playing football. One side of the football field measures 25m, and the other its 4/5. Which is
its measure?

P.3 Marco and Anna collected 40 shells on the beach. Anna collected 2/4 of those collected by Marco.
How many shells did Marco collect?

P.4 Matilde has 30 euros and Gianna has 2/4 of 30 euros. How much money does Gianna have? Who
has more money?

P.5 Luigi has 27 marbles. Luca has 1/3 of those who Luigi has. How many marbles does Luca have?
Which is the total number of marbles?

P.6 Laura has 70 euros. Giovanni has the 2/4 of Anna’s money who has the 4/5 of Laura’s. How much
money does Giovanni have? And Anna?

p.7 Sara has 125 euros. In a shop there is a bicycle that costs 135 euros, but it is discounted by 20%. Will
Sara be able to buy that bicycle?

P.8 Marco has to cover 6 Kilometers to go to school, and Giulia 1/3 of Marcos’s. How many kilometers
does Giulia have to cover to go to school?

P.9 Umberto buys a copybook that costs 20% more than the older one, that costs 1,99 euros. How much
does the new copybook cost?

P.10 Anna is reading a book of 420 pages. She has already read the 4/5 of the total. How many pages has

she already read? How many pages are left to finish the book?
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Creativity

The second phase of the data analysis involved classifying students’ creativity. For each
problem-posing session, firstly, a level of creativity was calculated for every student, applying
the coding scheme described in the ‘Data coding’ section to the problems that had previously
been classified as solvable. An example of this process is given in Figure 7. Secondly,
distributions of student responses in respect to their level of creativity were calculated. Results
are reported in Table 6 and Figure 8. In order to ensure inter-rater reliability of the scoring,
Cohen’s kappa was calculated. For the first context k=0.84, and for the second one k=0.85,
which show in both cases an almost perfect agreement between the analyses performed by the
two researchers.

s
P.. Marco wants to buy a mobile phone that costs
549 euros.
He decides to buy it in instalments, paying 2/6 first.

How much remains to be paid? )

(P2. Anna buys two mobile phones at the cost of 199 N (PuP) =42
euros and 299 euros.
If the initial price of the first phone was 249 euros Py P) =—1
and of the second phone of 499 euros,
which one had the most discount?
\_ Express the discount as a fraction. J

™
A mobile phone costs 549 euros. The shop offers a
25% discount. What will be the discounted price of
the mobile phone?

Ps.

w

¢ = (Py,Py) + (P3,P;) + (P3,P,) =3 - level of creativity: H

Figure 7. Level of creativity of a student

Table 6. Students’ level of creativity distributions

Context 1 Context 2
(number line) (leaflet)
Count %  Mean SD Count % Mean  SD
Low creativity level 10 45 06 10 10 45 08 10
Medium creativity level 1 50 13 0.5 10 45 12 0.4
High creativity level 1 5 3 0.0 2 10 35 0.7
Total 22 100 0,5 1,5 22 100 0,5 1,3
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Context 1 Context 2

(numbers line) (leaflet)

mL mL
=M =M

H L& H
Mean= 0,5 Mean= 0,5
SD=1,5 SD=1,3

Figure 8. Students’ level of creativity

Regarding the number line, 45% of students had a low level of creativity, 50% of students a
medium level of creativity and 5% of students a high level of creativity. Regarding the leaflet,
45% of students had a low level of creativity, 45% of students a medium level of creativity and
10% of students a high level of creativity. As clearly shown in Figure 8, students’ problem-
posing responses in terms of level of creativity are comparable. This is supported also by a
Wilcoxon test, that indicated no significant difference in terms of level of creativity in student
problems between the two contexts (z=-0.1; p=0.9).

Discussion and conclusions

In this research we explored how different real contexts could influence students’ creativity in
problem-posing. In order to answer the research question, an exploratory study was conducted
with a lower secondary school class, consisting of two problem-posing sessions. Each problem-
posing session was implemented as a semi-structured (Stoyanova & Ellerton, 1997) activity,
in which students were asked to pose some problems from a given real context. In each
problem-posing session, a specific type of context was considered: a number line, representing
a real-mathematical context, and a mobile phones leaflet, representing a real-life context, for
the first and the second session respectively.

The results of the study give an initial insight into how different real contexts might influence
students’ creativity in semi-structured problem-posing activities. The first part of the data
analysis involved evaluation of differences and/or similarities between the two problem-posing
sessions in terms of the quality of the posed problems. The only significant difference between
the two problem-posing sessions was in terms of context/not context related problems (Table
3): 92% of mathematical problems posed starting from the number line were classified as not
context related. This means that students actually did not consider the number line a
meaningful context for setting their problems. The majority of students, instead, used the
numbers given in this context (Figure 2) to pose problems that were not related to the number
line context itself. As clearly shown in Table 5, these problems were instead related to students’
real-world experience and posed similarly to word-problems they had found in their previous
mathematical experience. As a consequence, despite the number line being used by the teacher
in previous mathematics lessons and students having good results in solving exercises with it
as shown in the initial test, it was not a significant context for students, possibly lacking in a
real-life occurrence, and therefore not experientially meaningful for them. With the second
context however, 90% of students’ mathematical problems were context related. Students
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recognised the leaflet as a familiar context that can occur in their real life. As a consequence,
students were able to pose problems that were set in that context. It is also noted that the
difference between the two contexts in terms of their possible real occurrence did not affect
problems’ solvability. The majority of students’ mathematical problems, in fact, in both cases
were characterised as solvable problems (98% for the number line and 90% for the leaflet).

The second part of the data analysis explored creativity. In both the problem-posing sessions,
students’ levels of creativity were approximately equally distributed between low and medium-
high levels of creativity. Moreover, no significant difference was found between the use of the
number line and the leaflet. As a consequence, based on the results of this study, it cannot be
stated that a more meaningful context for students, such as the mobile phone leaflet, promoted
increased students’ creativity compared to a less meaningful one, such as the number line.

From both the analyses of quality and creativity of students’ posed problems, it emerged that a
fundamental factor for students when posing their problems, is that the problems posed must
be set in a realistic context, i.e. experientially meaningful for them. When the given context for
a semi-structured problem-posing activity is not meaningful for students, the same students
take some elements from the context and pose problems in other realistic situations. These
situations are meaningful for them reflecting their personal school or real-life experience, as
suggested by the problems reported in Table 5. In this study, this process of context re-
construction was possible because no constraint was explicitly made during the problem-
posing activity where students had to refer to the number line when posing problems. The only
constraint was to pose at least three problems (dealing with fractions) from that context, and
not in that context.

In conclusion, in reference to the research question, the study showed that there was no
significant difference in students’ level of creativity between a real-mathematical and a real-
life context. Instead, significant differences occurred in terms of context and not context related
problems. Indeed, when students had to pose problems from a real-mathematical context, they
constructed a new realistic setting for their problems. This finding suggests that it seems
fundamental that the contexts within which students set their problems should be experientially
significant for the students themselves. When the context is not significant, students attach a
new meaning to it, not working with the given context but using some elements from it to build
a new realistic context. Therefore, to best support students in posing their problems, the
significance of the context appears to be an important factor, in increasing the opportunities in
making connections between mathematics in and outside the classroom, and in helping students
make sense of their mathematical activity.

This exploratory study represents an initial contribution to the study of the importance of
contexts in problem-posing activities, with a specific focus on students’ creativity. However,
since the research is based on a small-scale sample, the results are not generalizable without
further research. Future case studies are needed to validate the scheme proposed for the analysis
of students’ creativity and to generalize the results achieved in the current study. Other
limitations of the present study suggest possible directions for future research, specifically:

e regarding creativity, compared to Guilford's (1959) model, only the components of
fluency and flexibility were considered in the present study, first assessing the number
of problems posed by students and then defining a level of creativity for each student. In
future, how to evaluate the originality component should be investigated, in order to have
a more complete analysis of creativity in relation to Guilford's model;
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¢ in the choice of the contexts for the problem-posing activities reported in this study, the
number line was considered a priori as experientially significant for students, since it was
familiar to them from their previous school mathematics practice. However, as shown by
the results, this context was not recognised as significant by the students, who, instead,
posed problems using the data present in the number line to recreate a new context more
meaningful to them. This highlights how complex it is to establish a priori the
significance of a real-mathematical context. For future research, it seems important to
investigate how to evaluate the significance of a given mathematical context for the
students in our classrooms. In addition, other types of problems could also be considered
and compared to the two proposed here, such as animated scenarios (Russo & Russo,
2020);

e in defining the level of creativity associated with a student, comparability or
differentiation was controlled only within the experiment data. Starting from the
proposed data analysis scheme, future research students’ responses should also be
analysed in terms of patterns of problems common in their classroom or textbooks,
investigating the role of the didactic contract (Brousseau, 1988) in a problem-posing
activity.

To conclude, the aim of this study was to start investigating the impact of different contexts on
some aspects of problem-posing (creativity), and not to compare the frameworks of RME and
Palm in terms of real contexts. What emerged from the study is that artefacts, closer to Palm’s
framework, appeared to be more familiar to students, viewing them as more realistic. The key
point is that to make sense of their mathematical activity, students look for meaningful
contexts, and this characteristic is actually required by both proposed frameworks. However,
from this analysis another consideration appears: it seems difficult to make students familiar
with contexts that come from mathematics. We believe that this could be a great challenge for
the future, since these kinds of contexts can offer significant starting points for vertical
mathematization as well (Freudenthal, 1991; Treffers, 1987).
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