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Introduction
The transition from primary to secondary education is one of the greatest challenges that young people experience during their school years. Internationally, much research has been carried out to investigate this transition and the issues surrounding it in more detail. According to Bicknell, Burgess and Hunter (2009) such issues are complex and involve challenges from a social, academic and systematic perspective. Some of the resulting consequences are a decline in students’ attitudes, academic performance and confidence (Attard, 2010; Paul, 2014). In mathematics, in particular, students’ attitudes have been found to become more negative after they transition from primary to secondary school (Galton et al., 2003; Grootenboer & Marshman, 2016). This deterioration in students’ attitudes towards mathematics during the period of transition was mirrored in findings reported by the TIMSS (Trends in International Mathematics and Science Study) large-scale international comparative study conducted in 2011. On average, across the countries that participated in the TIMSS fourth grade study, 84% of 9-10 year old students (upper primary school students) reported that they either liked or somewhat liked learning mathematics, while 16% indicated that they did not like learning mathematics. However, for the countries participating in the eighth grade study, 68% of 13-14 year old students (lower second level students) on average either liked or somewhat liked learning mathematics, and 31% did not like learning mathematics (Mullis et al., 2012). Therefore the transition from primary to secondary mathematics would appear to be a potential time when students begin to develop more negative dispositions to the subject.

In light of such issues, and as part of their 2015 New Foundations Scheme, the Irish Research Council funded research with the specific goal of investigating issues surrounding the transition from primary to secondary mathematics education in Irish schools[footnoteRef:1]. Two of key aims were to: [1:  Further funding from SCoTENS has been sourced in collaboration with Queens University Belfast in order to conduct similar research in Northern Ireland as part of a cross border study. ] 

· Determine primary and secondary mathematics teachers’ opinions on the key barriers to successful transition.
· Establish teachers’ levels of awareness of each other’s curriculums at the key transition stages of both sixth class and first year.

Methodology
To address these research aims the authors distributed questionnaires to a representative sample of sixth class teachers in primary schools and first year mathematics teachers in secondary schools. The paired questionnaires, which were a mixture of both open and closed ended questions, were distributed to 700 primary schools and 200 secondary schools in early April 2016. There was a response rate of 296 primary school teachers (approx. 42%) and 171 second level teachers (approx. 43%). The primary teachers who responded were distributed across 271 schools (38.7% of schools surveyed) while the second level teachers who responded were distributed across 101 schools (50.5% of schools surveyed). 

The results of the research
At the outset, teachers at both levels were questioned on their opinions regarding the transition and were asked to rate their agreement with the following statement “There is a fluid transition between primary and secondary mathematics”. While a large number of teachers indicated that they were unsure, by neither agreeing nor disagreeing with the statement (43% of primary teachers and 34% of second level teachers), 45% of respondents at both levels disagreed with the statement. Such concerns were drawn out in the qualitative data as teachers were asked to outline their opinions on the main barriers to successful transition. A preliminary analysis of the  responses of both sets of teachers were arranged in common themes, the most prevalent of which are outlined in Table 1 and Table 2.

Table 1. Main Barriers to Successful Transition (Responses of Primary School Teachers)
	Reason
	No. of Participants 
	Sample Responses

	Lack of continuity between curriculums
	


88
(38%)
	P27: Maths curriculum changed at Junior Cycle level in the recent past while we still work off the 1999 curriculum. Hard to believe that these are aligned with each other. 
P83: There seems to be only a very small connection with relation to maths between the two levels.
P242: Curricula don’t complement each other.
 

	Teachers lack of knowledge of each other’s curriculum
	

79 
(31%)
	P1: Lack of familiarity on both sides – what has been done/what is needed for secondary school. 
 P34: Lack of knowledge of secondary curriculum by primary teachers and vice versa. 
P269: I teach primary curriculum and am unaware of curriculum of secondary school


	Lack of communication between both levels
	


58
(25%)
	P7: There needs to be more communication between schools.
P15: Not enough communication between primary and secondary teachers.
P171: There is no interaction between 6th class teachers and 1st year teachers to promote understanding and a smoother transition.





Table 2. Main Barriers to Successful Transition (Responses of Secondary School Teachers)
	Reason
	No. of Participants
	Sample Responses

	
Incoming students’ lack of basic knowledge

	


30
(23%)

	S10: The basics of numbers, tables, fractions, decimals etc. are not to a good enough standard.
S82: Basic building block for maths not coming from primary school. 
S92: Students coming through from primary unable to do what would be considered the basics – multiplication, division etc.


	Lack of continuity between curriculums
	

28
(21%)
	S53: Maths is taught differently in both levels.
S77: Methods adopted in primary school differ greatly to secondary school.
S105: The gap between what they do in primary to first year is too wide. 


	Lack of communication between both levels
	
22
(17%)

	S48: Lack of communication between primary and secondary teachers. 


	Varity of standards and levels from feeder schools
	

18
(14%)

	S13: Students from different schools seem to have different levels in maths. 
S59: Different feeder schools doing different amounts of their course. 
S75: Not all primary schools ensuring the same content completed. 


	Teachers lack of knowledge of each other’s curriculum
	

14
(11%)
	S47: Not enough awareness of curriculum between primary and secondary. 
S137: Not knowing what students have covered before they enter your classroom.
S150: Lack of genuine information as to material actually covered in 5th and 6th classes and methodologies used.




As can be seen from Table 1 and Table 2, there were a number of themes which were mentioned by both primary and secondary teachers. For example a “lack of continuity between curriculums” was cited by 38% of primary teachers and 21% of secondary teachers. Such a lack of continuity is worrying as much research conducted into what constitutes problematic transitions make some reference to curriculum continuity. For example Elkins (1989), Green (1997) and Tilleczek (2007) all found that the attainment and motivational losses that students often experience when moving from primary to secondary school can, in no small way, be attributed to a lack of continuity in curriculum approaches.

Many responses regarding the barriers to successful transition also mentioned “teacher’s lack of knowledge of each other’s curriculum”. This was investigated further in the quantitative aspect of the study, as teachers of both levels were asked to indicate their level of familiarity with each other’s syllabi and teaching methods. The findings evidence that teachers, at both levels, have a deficient understanding of the curriculum that their students were/will be exposed to in their previous/next year of schooling. Over half of sixth class teachers (56%) reported that the first year mathematics syllabus was either highly unfamiliar or slightly unfamiliar to them. The corresponding figure for second level teachers was 49%. The responses in relation to knowledge of teaching strategies were even more pronounced. Almost three-quarters of sixth class teachers (73%) stated that they were highly unfamiliar or slightly unfamiliar with the teaching approaches used in mathematics classrooms at second level. Likewise 77% of first year mathematics teachers stated that they were highly unfamiliar or slightly unfamiliar with the pedagogical approaches employed by sixth class teachers. 

Conclusion
This research has demonstrated that many issues remain regarding the transition from primary to secondary mathematics education in Ireland. The lack of fluidity in transition reported by teachers in this study is unsurprising, as without an in-depth understanding of the previous or subsequent curricula, it is difficult for teachers to ensure continuity. Such continuity is critical in order to allow for a smooth or fluid transition from primary to second level mathematics education (Evangelou et al., 2008).

It was noteworthy that there was an overlap in many of the barriers to a successful transition that were mentioned by both sets of teachers. Now that these barriers are recognised, it is important that steps are taken to address them to ensure a smoother transition between primary and secondary mathematics education. Primary school teachers need to be more familiar with the mathematics that students will learn in second level in order to ensure greater continuity and progression in their learning. Second level teachers need to build on the skills, knowledge and attributes which the learner has developed in the preceding phase (Prendergast et al., 2016). 

On the back of this study, we believe it is of paramount importance that teachers are given the opportunity to develop knowledge of each other’s curriculums. In order to achieve this aim, there is a need for joint professional development opportunities, both formal and informal. Relationships must be encouraged between local secondary schools and their feeder primary schools. Initiatives such as the Education Passport must be endorsed and encouraged. Only when such efforts have been made will the hurdle of discontinuity be overcome and students’ experience of transition be addressed and enhanced.
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