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The use of problem in upper-primary and lower-secondary textbooks 

of the Republic of Cyprus 

Constantinos Xenofontos  

University of Stirling, United Kingdom, constantinos.xenofontos@stir.ac.uk  

Research suggests that transitions from primary to secondary education typically have negative 

influences on pupils’ mathematical performance, motivation, and self-efficacy. In acknowledgement 

of these issues, I examine how the term ‘problem’ is used in the upper-primary and lower-

secondary national maths textbooks in the Republic of Cyprus, in an attempt to explore the 

coherence between the instructional materials pupils are exposed to in the two school levels. More 

specifically, all tasks explicitly labelled as ‘problems’ in the two textbook series were identified. For 

analysing the tasks, an adapted version of Borasi’s (1986) framework about the structural 

characteristics of problems was utilised. Findings conclude that coherence between the two 

textbook series is limited, as in the primary series the term ‘problem’ is extensively used in a 

particular way, while in the secondary series, a significant decline of the number of tasks labelled 

as problems is observed.  

Keywords: Transitions, mathematical problem, textbooks, primary, secondary  

Transitioning from primary to secondary school 

Many pupils preparing to transition from primary to secondary school appear to have predetermined 

ideas about the challenges and difficulties of mathematics at the next school level (Attard, 2010). 

As a consequence, there is a general decline of pupils’ engagement with mathematics as they move 

from primary to secondary education (Martin, Way, Bobis, & Anderson, 2015), a decline of their 

self-efficacy beliefs, motivation, and performance (Bouffard, Boileau, & Vezeau, 2001), and the 

reinforcement of stereotypes regarding gender and mathematics performance (Denner, Laursen, 

Dickson, & Hartl, 2018). While research evidence suggests that the observed differences could 

partly be attributed to teachers’ self-efficacy beliefs (Midgley, Feldlaufer, & Eccles, 1989), as well 

as to teachers’ and parents’ emphases on goal (Friedel, Cortina, Turner, Midgley, 2010) across the 

two school levels, little is known about the impact of the use of instructional materials by primary 

and secondary mathematics teachers (Howard, Perry, & Tracey, 1997), and more specifically, how 

similarly or differently textbooks are used at these two school levels (Fan, Zhu, & Miao, 2013).  

Here, I focus on the national textbooks of a highly centralised educational system, that of the 

Republic of Cyprus. The mathematics curriculum of Cyprus (as with all school subjects) is 

prescribed centrally by the Ministry of Education and Culture - MoEC (Mullis, Martin, Goh, & 

Cotter, 2016). In order to bridge the gap between the previous primary and secondary mathematics 

curriculum, the curriculum in effect, introduced in 2010, is built around the same five general 

topics, from pre-primary education up to the last year of upper-secondary education (MoEC, 2010). 

These five topics are numbers, algebra, geometry, measurement, and statistics-probability. 

Furthermore, this unified mathematics curriculum claims to be built on four principles, with 

principle 2 stating that the curriculum places emphasis on problem solving (MoEC, 2010). Yet, no 
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further clarifications are provided as to what a problem is, what problem solving means, and what 

kind of related skills are desirable.  

Both in primary and secondary education, the vast majority of mathematics teachers’ instruction 

methodology depends on the respective national textbooks, prepared by the MoEC (Xenofontos, 

2014; Xenofontos & Papadopoulos, 2015). Although I do not, in this study, examine textbook use 

by teachers, I do explore how the concept of problem is presented in the upper-primary (grade 6) 

and lower-secondary (grade 7) textbooks, which were introduced after the initiation of the reform in 

2010. Such an approach sees textbooks as a potentially implemented curriculum (Schmidt, 

McKnight, & Raizen, 1997), or, as Mesa (2004, p. 255–256) puts it, “a hypothetical enterprise: 

What would students learn if their mathematics classes were to cover all the textbook sections in the 

order given? What would students learn if they had to solve all the exercises in the textbook?”  

Why problem?  

In the mathematics education literature, the term problem is one of the most widely used; yet, there 

does not seem to be an agreement as to what it means. In general, my views coincide with 

Schoenfeld’s (1985, p. 74) statement that “being a ‘problem’ is not a property inherent in a 

mathematical task. It is a particular relationship between the individual and the task that makes it a 

problem for that person”. For the purposes of this study, however, I do not want to use any 

particular definition of the term, as my goal is to examine how problem is conceptualised and 

formed in the national textbooks of Cyprus. Such a deliberate choice may serve as a proxy to how 

problems and problem solving are conceptualised at the level of policy-making, that is, the intended 

curriculum (Mullis et al., 2016; Schmidt et al., 1997). Also, I acknowledge that a number of 

comparative studies have concluded that problem and problem-solving are perceived differently 

across educational systems (Cai, 1995; Xenofontos & Andrews, 2014).  

In attempts to analyse the types of problems found in mathematics textbooks, various colleagues 

have used well-defined frameworks. For instance, in their work with two widely used textbook 

series in Singapore, Fan and Zhu (2000) distinguish between routine and non-routine problems, 

with various other categories falling under the latter (namely problem-posing problem, puzzle 

problem, project, journal task). In subsequent work, Fan and Zhu (2007) identified various 

similarities and differences in the promotion of problem-solving strategies in Chinese, Singaporean, 

and US textbooks, again, using a very structured, predetermined framework related to how the 

researchers understood the concepts of problem and problem-solving. In the same spirit, Xin (2007) 

examined the distribution of seven types of word problems (namely: multiplicative comparison-

compared, multiplicative comparison-referent, multiplicative comparison-scalar, rate times a 

quantity, fair share or measurement division, and proportion problem type) in Chinese and US 

middle school textbooks, noting a more balanced distribution in the former than the latter. In turn, 

Son & Kim (2015) investigated how teachers select problems from textbooks and present them in 

class; however, the researchers “use problems and tasks interchangeably” (p. 493), meaning that 

they did not utilise a specific definition of what a problem might be.  

Methodology 

This study is based on the following research question: 



 

 

How similar/different are the characteristics of the tasks explicitly labelled as problems in the 

upper-primary and the lower-secondary national textbooks of Cyprus? 

This question is of particular significance, mainly because in its rhetoric the MoEC declares that the 

new unified curriculum aspires to promote a smooth transition from one school level to another 

(MoEC, 2010). 

Instead of utilising a predetermined definition of the term problem, I chose to focus only on those 

tasks explicitly labelled as problems in the two textbook series. By explicitly, I refer to a 

presentation of the term ‘problem’ in the instructions provided, i.e. “solve the following problems”. 

Nonetheless, to enable comparisons to be made, I used an adapted framework based on Borasi’s 

(1986) ideas about the structural characteristics of problems. In her work, Borasi acknowledges the 

difficulties in deciding whether a specific task is a problem or not, the same way Schoenfeld (1985) 

recognises the role of the individual solver in the labeling of a task as a problem. Borasi, therefore, 

proposes four structural characteristics of tasks, which are independent of the solver. The first is the 

formulation, and refers to how instructions about what needs to be done are presented. These can 

take three forms: a question, a statement, or no presentation of instructions at all (open for the 

solver to decide). The second is the context in which the task is presented, and can take two forms: 

purely mathematical or applied (Blum & Niss, 1991). The third is the set of the acceptable 

solutions. There may be no acceptable solution to a problem, one and only solution, or more than 

one. Finally, the fourth characteristic has to do with the methods of approach. In respect to this, 

Polya (1981) classified problems in four categories: one rule under your nose (when the problem 

can be solved by simply applying an algorithm just presented), application with some choice (when 

the suitable algorithm must be selected among others previously studied), choice of a combination 

(when in order to reach the solution some of the algorithms previously learnt must be suitably 

combined), and approaching research level (when the elaboration of a new algorithm is required or 

when the task cannot be solved algorithmically). The term ‘approaching research level’ is used by 

Polya himself to refer to tasks that are genuinely problematic, and perhaps is closer to Schoenfeld’s 

(1985) views about what a problem is. 

As explained earlier, this paper focuses on the tasks explicitly labelled as problems in the upper-

primary (grade 6) and lower-secondary (grade 7) national mathematics textbooks of Cyprus. Each 

task was described in terms of the four structural characteristics (formulation, context, set of 

acceptable solutions, methods of approach). For grade 6, the textbooks are organised in six parts, 

while for grade 7 they are organised in two parts.  

Findings  

In grade 6 textbooks, 228 tasks were identified as being explicitly labeled as problems, while in 

grade 7 textbooks, only two tasks were identified. Although the total number of tasks (labelled as 

problems or not) in the two series was not counted, a quick scan through the textbooks shows that in 

each grade (6 and 7) there are more than 1000 tasks. 

Below, figure 1 presents an example from grade 6, and how it was coded with the use of Borasi’s 

(1986) four structural characteristics. Figure 2 demonstrates another example from the textbooks of 

grade 6, which, contrary to the algorithmic task of figure 1, was identified as approaching research 



 

 

level, as there is no standard algorithm that could be applied for its resolution. In figure 3, one of the 

two tasks identified in grade 7 textbooks is presented. In fact, both tasks were coded under 

“approaching research level”, due to their high complexity and lack of any particular algorithm to 

be applied.  

Table 1 illustrates the distribution of these tasks for each form of a structural characteristic.  

 

Figure 1: An example of a task (grade 6, part B, page 89) 

 

Figure 2: An example of a task (grade 6, part B, page 106) 

In both grades’ textbooks, certain tasks were identified, in which the term problem appeared in the 

instructions. However, these were classified as problem-posing tasks, as they invited pupils to write 

a problem that would meet particular criteria (i.e. ‘translate’ a symbolic expression/representation 

into a real world situation). In the textbooks of grade 6, eleven such tasks were identified, while in 

the textbooks of grade 7, there were four tasks of this type. Below, figures 4 and 5 demonstrate an 

example from the primary and secondary textbooks, respectively.  



 

 

 

Figure 3: An example of a task (grade 7, part A, page 94) 

 

Structural 

characteristic 

Forms of each structural 

characteristic 

Upper-primary 

(grade 6) 

Lower-

secondary 

(grade7) 

Formulation 

 

 

Question 166 2 

Statement 62 0 

Open 0 0 

Context Purely mathematical 5 0 

Applied 223 2 

Acceptable solutions None  0 0 

One 228 1 

More than one 0 1 

Methods of approach One rule under your nose 110 0 

Application with some choice 37 0 

Choice of a combination 73 0 

Approaching research level 8 2 

Table 1: The identified tasks and their structural characteristics  



 

 

 

Figure 4: A problem-posing task (grade 6, part D, page 21) 

 

Figure 5: A problem-posing task (grade 7, part A, page 80) 

Discussion  

When approached from different perspectives, the findings of this study offer insight into at least 

two matters. Firstly, regarding transition from primary to secondary education, this paper suggests 

that pupils in grade 6 (upper primary) are significantly exposed to the term problem when 

interacting with their mathematics textbooks, compared to grade 7 (lower secondary). There appears 

to be a change of discourse, as we move from grade 6 to grade 7. This does not necessarily mean 

that children in grade 7 are exposed to less tasks that, according to Polya (1981), approach research 

level. Nonetheless, an abrupt disappearance of the term problem as children move from primary to 

secondary education is apparent. Although the latest educational reform intends to bridge the gap 

between the mathematics curricula at various transition points (MoEC, 2010), this does not seem to 

be happening in an effective manner. In fact, questions are raised about the extent to which the 

intended “cohesive and coherent curriculum from pre-primary to upper secondary education” 

(MoEC, 2010, p. 15) is, in reality, cohesive and coherent. Secondly, when these findings are taken 

as a whole, and especially when the problem-posing tasks in the two series are added to the 

equation, the study echoes my previous work examining pre-service teachers’ problem-solving 

related beliefs (Xenofontos, 2014; Xenofontos & Andrews, 2014). In the Republic of Cyprus, there 

seems to be a very particular, perhaps culturally specific, understanding of what a mathematical 

problem is:  

A ‘problem’, for the educational system of Cyprus, seems to be a real-world task, in which the 

instructions regarding what needs to be done are mainly presented in the form of question, or, 

sometimes, with a statement. There is always one (and only) acceptable solution to this task, 

which can either be solved by applying a straight-forward method/algorithm or a combination of 

methods/algorithms, which in any case, are already known.  



 

 

Such a cultural perception of mathematical problems is, I think, extremely problematic, especially 

when the new curricula claim, in their rhetoric, to be placing emphasis on problem solving (MoEC, 

2010). Nevertheless, I do acknowledge that this study, as all studies, carries a set of limitations that 

has the potential to introduce new research avenues. As explained, in this paper I only examine 

those tasks explicitly labelled as problems. There appear to be other tasks in the textbooks that are 

not labelled as problems, the methods of approach of which, in Polya’s (1981) terminology, 

approach research level. Furthermore, even though teachers in Cyprus seem to rely heavily on 

textbooks (Xenofontos, 2014; Xenofontos & Papadopoulos, 2015), what we don’t know is how they 

use textbooks and other instructional materials in the classroom. Finally, future research could 

examine and compare primary and secondary in-service teachers’ beliefs and practices in relation to 

problem-solving, so that we can have a complete picture of how to make the transition, as smoothly 

as possible, from one school level to another.   

References  

Attard, C. (2010). Students’ experiences of mathematics during the transition from primary to 

secondary school. Paper presented at the 33rd annual conference of the Mathematics Education 

Research Group of Australasia, Fremantle, Perth.  

Blum, W. & Niss, M. (1991). Applied mathematical problem solving, modeling, applications, and 

links to other subjects: state, trends and issues in mathematics education. Educational Studies in 

Mathematics, 22, 37-68. 

Borasi, R. (1986). On the nature of problems Educational Studies in Mathematics, 17, 125-141.  

Bouffard, T., Boileau, L., & Vezeau, C. (2001). Students’ transition from elementary to high school 

and changes of the relationship between motivation and academic performance. European 

Journal of Psychology of Education, 16, 589-604. 

Cai, J. (1995). Cognitive analysis of U.S. and Chinese students’ mathematical performance on tasks 

involving computation, simple problem solving, and complex problem solving (Monograph 7, 

Journal for Research in Mathematics Education). Reston, VA: National Council of Teachers of 

Mathematics. 

Denner, J., Laursen, B., Dickson, D., & Hartl, A. C. (2018). Latino children’s math confidence: The 

role of mothers’ gender stereotypes and involvement across the transition to middle school. 

Journal of Early Adolescence, 38(4), 513-529. 

Fan, L. & Zhu, Y. (2000). Problem solving in Singaporean secondary school mathematics 

textbooks. The Mathematics Educator, 5(1), 117-141. 

Fan, L. & Zhu, Y. (2007). Representation of problem-solving procedures: A comparative look at 

China, Singapore, and US mathematics textbooks. Educational Studies in Mathematics, 66(1), 

61-75. 

Fan, L., Zhu, Y., & Miao, Z. (2013). Textbook research in mathematics education: development 

status and directions. ZDM, 45(5), 633-646. 



 

 

Friedel, J., Cortina, K. S., Turner, J. C., & Midgley, C. (2010). Changes in efficacy beliefs in 

mathematics across the transition to middle school: Examining the effects of perceived teacher 

and parent goal emphases. Journal of Educational Psychology, 102(1), 102-114. 

Howard, P., Perry, B., & Tracey, D. (1997). Mathematics and manipulatives: Comparing primary 

and secondary teachers’ views. Paper presented at the annual conference of the Australian 

Association for Research in Education, Brisbane. 

Martin, A.J., Way, J., Bobis, J. & Anderson, J. (2015). Exploring the ups and downs of mathematics 

engagement in the middle years of school. Journal of Early Adolescence, 35, 199-244. 

Mesa, V. (2004). Characterizing practices associated with functions in middle school textbooks: An 

empirical approach. Educational Studies in Mathematics, 56, 255-286.  

Midgley, C, Feldlaufer, H., & Eccles, J. (1989). Change in teacher efficacy and student self- and 

task-related beliefs in mathematics during the transition to junior high school. Journal of 

Educational Psychology, 81, 247-258. 

MoEC [Ministry of Education and Culture] (2010). National curriculum for the state schools of the 

Republic of Cyprus (in Greek). Nicosia: Pedagogical Institute, Ministry of Education and 

Culture. 

Mullis, I. V. S., Martin, M. O., Goh, S., & Cotter, K. (Eds.) (2016). TIMSS 2015 Encyclopedia: 

Education Policy and Curriculum in Mathematics and Science. Retrieved from Boston College, 

TIMSS & PIRLS International Study Center website: 

http://timssandpirls.bc.edu/timss2015/encyclopedia/ 

Polya, G. (1981). Mathematical discovery: On understanding, learning and teaching problem 

solving. New York: John Wiley and Sons.  

Schmidt, W. H., C. C. McKnight, & S. A. Raizen. (1997). A splintered vision: An investigation of 

U.S. science and mathematics education. Boston: Kluwer Academic Publishers. 

Schoenfeld, A. H. (1985). Mathematical problem solving. Orlando, FL: Academic Press.  

Son, J. & Kim, O. (2015). Teachers' selection and enactment of mathematical problems from 

textbooks. Mathematics Education Research Journal, 27(4), 491-518. 

Xenofontos, C. (2014). The cultural dimensions of prospective mathematics teachers’ beliefs: 

Insights from Cyprus and England. Preschool & Primary Education, 2(1), 3-16 

Xenofontos, C. & Andrews, P. (2014). Defining mathematical problems and problem solving: 

Prospective primary teachers’ beliefs in Cyprus and England. Mathematics Education Research 

Journal, 26(2), 279-299. 

Xenofontos, C. & Papadopoulos, C. E. (2015). Opportunities of learning through the history of 

mathematics: the example of national textbooks in Cyprus and Greece. International Journal for 

Mathematics Teaching and Learning. Available online at 

http://www.cimt.plymouth.ac.uk/journal/ 

http://timssandpirls.bc.edu/timss2015/encyclopedia/
http://www.cimt.plymouth.ac.uk/journal/


 

 

Xin, P. Y. (2007). Word problem solving tasks in textbooks and their relation to student 

performance. The Journal of Educational Research, 100(6), 347-359. 


