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Abstract 
Title: 

A Jaworskian analysis of four senior class primary teachers endeavouring to teach 

mathematics from a constructivist-compatible perspective 

 

Author: 

Joseph McCarthy 

 

A constructivist philosophy underlies the Irish primary mathematics curriculum. As 

constructivism is a theory of learning its implications for teaching need to be 

addressed. This study explores the experiences of four senior class primary teachers 

as they endeavour to teach  mathematics from a constructivist-compatible 

perspective with primary school children in Ireland over a school-year period. Such a 

perspective implies that children should take ownership of their learning while 

working in groups on tasks which challenge them at their zone of proximal 

development. The key question on which the research is based is: to what extent will 

an exposure to constructivism and its implications for the classroom  impact on 

teaching practices within the senior primary mathematics classroom in both the short 

and longer term? Although several perspectives on constructivism have evolved (von 

Glaserfeld (1995), Cobb and Yackel (1996), Ernest (1991,1998)), it is the synthesis 

of the emergent perspective which becomes pivotal to the Irish primary mathematics 

curriculum. 
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recognises that teachers work under constraints of time, class size and limited 

resources, while trying to teach a prescribed curriculum. However, this is all the 

more reason to investigate the viability of a theory like constructivism for the Irish 

primary classroom; otherwise the theory could become inert and destined to be 

confined to textbooks on teacher education courses.  
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Figure 5: The expanded didactic triangle (Source: Jaworski 2012) 

Jaworski states that the lower circle represents the traditional didactic triangle, 

connecting teacher, student and mathematics and attempting to characterise elements 

of the relationships involved within a community of teachers, their students and 

mathematics. It includes both the didactical and pedagogical thinking of the teacher 

in converting mathematics into classroom action, the interactions between teacher 

and students, the ways in which both teacher and students interact with mathematics 

and ways in which teachers themselves interact within the school context. It also 

encompasses the teaching and learning philosophies present and the sociocultural 

contexts in which the mathematics classrooms are located. 

 

The upper circle is different in nature to the lower one. Whereas the lower circle 

strives to characterise situations, activity, events and relationships (what Jaworski 

calls the situational), the upper circle purports to represent the developmental 

processes which occur when teachers and didacticians inquire into all that is 

characterised in the lower circle. Therefore, the upper circle can be labelled as being 

developmental in nature. Jaworski states that the upper circle represents co-

development between teachers and didacticians, a meta-dimension on the lower. It 

focuses on the learning of both groups as they participate in insider and outsider 
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Education Evaluation and Regional assistance issued a report entitled Improving 

Mathematical Problem Solving in Grades 4 through 8. These grades correspond to 

pupils aged 9 to 13 years in Ireland. The report made five recommendations for 

teachers: 

1.  Prepare problems and use them in whole-class instruction.  

Teachers were requested to include both routine and non-routine problems. Routine 

problems were ones that could be solved by replicating previously learned methods 

in a step-by-step fashion. Such problems dominate Irish classroom teaching. Non-

routine problems were ones for which there was no predictable, well-rehearsed 

approach or pathway suggested by the task, task instructions, or a worked-out 

example. Such problems are less prevalent in Irish classroom teaching and should 

form part of any reform agenda. 

2.  Assist students in monitoring and reflecting on the problem solving process.  

This involves modelling for pupils how to monitor and reflect on the problem 

solving process by using their thinking about a particular problem.  

3.   Teach students how to use visual representations. As an enthusiast of Jerome 

Bruner I have long been an advocate of using this strategy as it is reminiscent of his 

iconic mode of representation. 

4.   Expose students to multiple problem solving strategies. 

This recommendation involves asking students to generate and share multiple 

strategies for solving a problem. In my opinion, this strategy should form part of any 

reform agenda as it is in line with a constructivist philosophy seeking to empower 

students to take control of their learning and enable them to construct their own 

meaning. It can start at a simple level. Consider the routine problem of finding 35% 

of 200. With encouragement from the teacher pupils might consider finding 35/100 
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with cutbacks in resource-material grants for learning support teachers and even 

book-rental grants for necessitous pupils. If pupils cannot afford books and other 

tools of learning it is very hard to envisage how pupils can be encouraged to engage 

fully in the educative process. Certainly, the social constructivist approach of 

encouraging children to work at their zone of proximal development or frontier zone 

will be a lot harder to implement and will remain more a theoretical than a workable 

proposition.  

 

At the outset it has to be stated that the theory of constructivism is given scant 

attention in the primary mathematics curriculum. An overview is presented on pages 

three and four of the Teacher Guidelines, while approximately one third of page five 

of the Mathematics Curriculum itself refers to constructivism and guided-discovery 

methods. This sends the message that the theory is not nearly as important as the 

other aspects of the curriculum such as content, methodology and skills and that, 

therefore, teachers need not concern themselves with it too much. I believe this is a 

mistaken approach as teachers need grounding in the theory that informs their work 

if it is meant to inform their practice. Therefore, what little of the theory is presented 

seems to operate in somewhat of a vacuum.  

For example, the Teacher Guidelines state: 

It is in the interpersonal domain that children can test the ideas they have 

constructed and modify them as a result of this interaction. When working in a 

constructivist way children usually operate in pairs or small groups to solve 

problems co-operatively (p. 3). 

 

This is very laudable.  However there is no chapter in the Guidelines or Curriculum 

itself dedicated to how teachers can actually implement such group work. Unless 
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guidance in the curriculum documents for teachers on how to implement and assess 

constructivist pedagogies. The contribution of several authors to such 

implementation has been considered. These authors include Brophy (2006), Gagnon 

Jr. and Collay (2001), Jaworski (1996b), Simon and Schifter (1991) and Fosnot 

(2005). In the next chapter I focus on the research design and methods required to 

investigate constructivist approaches in the classroom.  
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Curriculum, followed closely by individual work. Limited use of pair work or group 

work was reported by teachers. This finding showed that although teachers had been 

given in-service during the school year 2001-2002, the organisation of classrooms 

had, by and large, not changed in the intervening three years to take account of the 

group investigative approach originally envisaged in the Teacher Guidelines. As one 

who acted as a tutor delivering the in-service in 2001-2002 I believed this finding to 

be very disappointing. Indeed, it has acted as a catalyst for me to carry out this 

research on how to enable teachers bridge the gap between a teacher-led whole-class 

approach and a teacher-as-facilitator investigative stance. In chapter two, I outlined a 

rationale for stating that the two approaches need not be mutually exclusive. Even 

within an investigative approach there will be occasions when the teacher has to 

address the whole class. For instance, the teacher may wish to revise some prior 

concepts, which she knows from experience the children need to solve a particular 

problem. There is a danger that in wishing to promote a constructivist approach the 

benefits of teaching as telling are dismissed (The Cockcroft Report-Mathematics 

Counts 1982, Love and Mason 1995). Indeed, I discussed this issue at length in 

section 2.7. The issue arises as to how best to get teachers to move along a 

constructivist trajectory without feeling they have to ditch all they held sacred in 

terms of whole-class teaching. 

 

4.3 Categorising constructivist teaching: paradigm and assumptions 
 
As the teachers in this study will create their own constructivist paths I am 

acknowledging that in ontological terms there will be multiple, socially constructed 

realities. In terms of epistemology I can foresee an interactive link between myself as 

researcher and the participant teachers, especially when this interplay involves 

possible changes of practice for the teachers involved. As regards methodology the 
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allow for multiple facilitators and locations. The adaptation of any programme to 

suit local circumstances, without it losing its integrity, is a major challenge. 

 

In setting a further research agenda, Borko (2004) suggests that Phase 1 research 

programmes should be explored for their applicability to other subject areas and 

grade levels. For instance, a mathematics programme with demonstrated 

effectiveness at primary level could be explored for its applicability to secondary 

level mathematics or to other subjects. However, I have to state that exploring 

mathematics programmes for their applicability to other subjects seems quite 

ambitious. Borko (2004) suggests that design experiments with their repeated cycles 

of design, enactment, analysis and redesign could be useful for exploring such 

applicabilities. Although, my own Phase 1 research programme is not well-defined 

enough to be labelled as typifying pure design research I believe the parallels should 

be explored and I intend to do that in the next section.  

 

4.5 Motives for design-related initiatives 
 
McCandliss , Kalchman and Bryant (2003) bemoaned the fact that U.S.congressional 

and Department of Education policy statements called for randomized controlled 

trials (RCTs) to be the primary source of scientific evidence relating to improving 

practice. They state that although traditional laboratory methods play a valuable role 

within a comprehensive approach to educational research, such policy statements can 

be counterproductive if they undermine support for methodologies - such as design 

research - that play a useful role in articulating the very questions and conjectures 

that serve as targets for randomized controlled studies. Brown (1992) envisioned a 

dynamic relationship between classroom-based and laboratory-based research, and 

her work provided specific examples of observations, conjectures, and artefacts that 
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large in their minds. The strategies they devise to cope with such pressure will 

certainly have more general applicability to other classrooms. Design researchers 

0like to view classroom occurrences as paradigm cases of  broader issues. It is this 

framing of classroom activities as exemplars that gives rise to generalisability. 

Obviously, this is not generalisability in the sense that the characteristics of 

individual cases are shunned and they are treated as interchangeable instances of the 

set to which assertions are said to apply. Rather, the theoretical analysis produced 

when coming to comprehend one case is deemed to be pertinent when interpreting 

other cases. As van den Akker et al. remark:  

Thus, what is generalized is a way of interpreting and understanding specific cases 

that preserves their individual characteristics...It is this quest for generalisability that 

distinguishes analyses whose primary goal is to assess a particular instructional 

innovation from those whose goal is the development of theory that can feed 

forward to guide future research and instructional design. 

                                                                                                                              (2006, p. 47) 

 
4.10 Problems adopting a constructivist perspective 

 
I categorically state that I am approaching this research from within the 

constructivist paradigm, whose ontology recognises the existence of multiple, 

socially constructed realities. Such a perspective is not without its critics. For 

instance, Hammersley (1993) warns that: 

...[constructivist] research reports should be judged in aesthetic terms, in terms of 

their political correctness and/or in terms of  their practical usefulness. Certainly, 

they cannot be judged in terms of their validity, in the sense of how accurately they 

represent events in the world, because constructivism denies the possibility of this... 

it becomes unclear how [constructivist] research differs from  fiction or ideology, or 

if it does, why we should prefer it to these. 

          (Hammersley 1993, cited in Jaworski 1996, 2nd ed., original emphasis, p. 78) 
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the same time it gave her the security of knowing she was covering different areas of 

the prescribed mathematics curriculum. This sense of security helped her overcome 

the guilt that often comes with not covering the set curriculum. From my viewpoint, 

I believed I had witnessed pupils engaging in powerful mathematics in this lesson 

with pupils making strong connections between several mathematical areas such as 

geometry and algebra. In her reflection (LRL3) Lisa also wrote about the 

organisation of her groupwork; such organisational strategies becoming an emerging 

theme in the research: 

The children worked in groups of 3 mostly. I choose the groups according to mixed 

ability; along with motivation, determination and personality factors. I feel this is 

very important for successful groupwork in maths. It worked quite well today and 

everybody was motivated and engaged with the lesson. 

 

It is interesting that Lisa wrote in the present tense in referring to her groupwork. It 

indicates that her choice of mixed ability groupings was becoming an ongoing part 

of her practice. She shows that grouping children according to mixed ability is not 

enough on its own; one must also consider the individual characteristics of each 

pupil so that a group can be formed, which will work well together. 

 

Lisa also referred to the issue of progression in her lessons. This was an area which 

was to feature strongly with the other participants in this study. She stated that each 

stage of the lesson naturally progressed into another stage. She believed that the 

lesson gave the children plenty of opportunities to practise what they had learnt and 

also try out new and different combinations for seating people at tables. The 

structure of the lesson helped the children to begin with diagrams before extending 

the lesson to identify a number pattern and use algebraic equations. I have to agree 
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Having summarised the data, I proceed in the final chapter to draw my conclusions 

for the project and discuss its implications for (a) classroom practice (b) policy on 

continuing professional development and (c) constructivist theory.  
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suggest that the most effective method employed in the professional development of 

beginning teachers is a practice-oriented model; where participants devise plans, 

implement them and reflect upon what happens. There is a strong emphasis in the 

Irish system on newly qualified teachers providing copious quantities of written 

notes in order to be certified as probated when a Department of Education and Skills 

(D.E.S.) inspector visits. Thankfully, D.E.S. Circular 39/12 heralded a more 

reflective approach with school staffs encouraged to identify areas in need of 

development and to decide on actions that should be taken to bring about 

improvements in those areas as part of their three-year literacy and numeracy plans. 

This means that schools can identify areas like problem solving in mathematics as 

being in need of attention and give them full priority. Under the Haddington Road 

pay agreement (2012) teachers have to work an extra hour after school once every 

week. This means that teachers could prioritise the teaching of investigative problem 

solving, if the will to do so is present.  With a shortage of support personnel on the 

ground from the main in-service provider, the Professional Development Support 

Service (P.D.S.T.), schools are forced to bring in outside expertise to help. Indeed, I 

have been personally asked to give in-service to several staffs in the area of 

mathematics problem solving. Hopefully, school staffs will use such in-service to 

gain insights on how to move away from a textbook-led approach towards a more 

investigative stance to mathematics problem solving. Such in-service is required, not 

only at primary level, but at second level also, where teachers need to explore 

investigative mathematics as envisaged in the Project Maths curriculum, as referred 

to in chapter three. The Project Maths curriculum was designed to follow on from 

the primary mathematics curriculum. The Dutch Realistic Maths Education (RME) 

movement has merit as a model for the teaching of investigative problem solving. 

That is not to say that such a change in teaching methods can occur quickly. Indeed, 
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approaches will only prevail in the future if such approaches are given the same 

prominence and value as the teaching  of a prescribed mathematics syllabus 

currently enjoys. If such flexibility ever gains prominence it is hoped that this thesis 

will provide valuable advice to those who wish to advance the cause of 

constructivism. As I conclude this thesis the Educational Research Centre has 

released a report on performance outcomes for the 2014 National Assessments of 

English reading and mathematics. The report shows that the percentage of pupils 

performing at or below proficiency level 1 (the lowest level) has decreased by five 

percentage points, at both second and sixth class, in both areas.  The report also 

states that there was an increase of five percentage points in proficiency levels 3-4 

(the highest levels) in both classes in both areas. The reader will remember from 

chapter three that these were targets set for the National Strategy to improve 

Literacy and Numeracy among Children and Young People 2011-2020. Although 

the targets have been met ahead of time for both English reading and mathematics 

the report cautions that there is scope for pupils in second and sixth  class to improve 

further on higher level mathematical processes such as the ability to apply and 

problem solve. A focus on such processes has been at the heart of this thesis and I 

can only hope that my account of the experiences of the teacher participants and 

their reflections thereon will be of interest to both practitioners and policymakers 

alike.   

 

 

 

 





  
 

290 
 

Bitter, G.G. and Hatfield, M.M. 1994. Training elementary mathematics teachers 

using interactive multimedia. Educational Studies in Mathematics, 26, 405-409. 

 

Black, P. & Wiliam, D. 1998. Assessment and Classroom Learning. Assessment in 

Education: Principles, Policy & Practice. Vol. 5 (1): 7-74.   

 

Boaler, J. 2010 2nd edition. The Elephant in the Classroom. London: Souvenir Press. 

 

Borko, H. 2004. Professional Development and Teacher Learning: Mapping the 

Terrain. In Educational Researcher Vol. 33 (8), pp. 3-15. 

 

Bourne, J. & Briggs, M.(eds). 1995. Subject Learning in the Primary Curriculum.  

London: Routledge.  

 

Brooks, J.G. & Brooks, M.G. 1992. The Case for Constructivist Classrooms (2nd 

edition).  Alexandria, Virginia U.S.A.: Association for Supervision and Curriculum 

Development. 

 

Brophy,  J. 2006. Graham Nuthall and social constructivist teaching: Research-based 

cautions and qualifications. Teaching and Teacher Education. Vol. 22: 529-537. 

 

Brosseau, G. 1997. Theory of didactical situations in mathematics: Didactiques des 

mathématiques, 1970-1990 (N. Balacheff, M. Cooper, R. Sutherland, & V. Warfield, 

Translation). Dordrecht: Kluwer. 

 

Brown, A.L. 1992. Design Experiments: Theoretical and Methodological Challenges 



  
 

291 
 

in Creating Complex Interventions in Classroom Settings. The Journal of the 

Learning Sciences, Vol. 2 , No. 2, 141-178.  

 

Brown, S. 2001. Reconstructing school mathematics: Problems with problems and 

the real world. New York: Peter Lang.  

 

Brown, S. 2005. Assessment for Learning. Learning and Teaching in Higher 

education. Issue 1: 2004-2005.  

  

Brown, S.I. & Walter, M.I. (1983). The art of problem posing. Hillsdale, NJ: 

Lawrence Erlbaum Associates.  

 

Bruner, J. 1967. Contemporary approaches to cognition.  Cambridge, MA:  Harvard 

University Press. 

 

Bruner, J. 1986. Actual minds, possible worlds. Cambridge, MA: Harvard University 

Press. 

 

Cambourne, B. 1988. The whole story: Natural learning and the acquisition of 

literacy in the classroom. Gosford, New Zealand: Ashton Scholastic. 

 

Cazden, C.B. 2001. Classroom Discourse: The Language of Teaching and Learning 

(2nd edition). Portsmouth, NH: Heinemann. 

 



  
 

292 
 

Charmaz, K. 2000. Grounded theory: objectivist and constructivist methods. In N. 

K. Denzin and Y. A. Lincoln (Eds.), Handbook of qualitative research (2nd ed., pp. 

509-536). Thousand Oaks, CA: Sage. 

 

Chevallard, Y. 1985. La transposition didactique- Du savoir savant au savoir 

enseigné. Grenoble: La Pensée Sauvage. 

 

Chinn, C.A. and Brewer, W.F. 1993. The role of anomalous data in knowledge 

acquisition: a theoretical framework and implications for science instruction. Review 

of Educational Research. Vol. 63 (1), 1-49. 

 

Cobb, P. (1999) Where is the mind? In Murphy, P. (ed.) Learners, learning and 

assessment (pp. 135-150). London: Paul Chapman. 

 

Cobb, P. and Bauersfeld, H. (eds.) 1995. The Emergence of Mathematical Meaning: 

Interaction in Classroom Cultures.  New Jersey: Laurence Erlbaum Associates. 

 

Cobb, P. and Yackel, E. 1996. Constructivist, emergent, and sociocultural 

perspectives in the context of developmental research. Educational Psychologist. 

Vol. 31:3-4, 175-190. 

 

Cobb, P., Wood, T. and Yackel, E. 1995. Learning through problem-solving: a 

constructivist approach to second grade mathematics, in P. Murphy, M. Selinger, J. 

Bourne and M. Briggs (Eds.) Subject Learning in the Primary Curriculum. London: 

Routledge.   

 







  
 

295 
 

Department of Education and Skills 2005a. An Evaluation of Curriculum 

Implementation in Primary Schools: English, Mathematics and Visual Arts. Dublin: 

Government Publications.  

 

 Department of Education and Skills 2005b. Literacy and Numeracy in 

Disadvantaged Schools: Challenges for Teachers and Learners. Dublin: 

Government Publications.  

 

Department of Education and Skills 2008, Available on-line at: 

http://www.education.ie/en/Press-Events/Press-Releases/2011-Press-Releases/PR11-

07-08.html accessed 18-12-2013. 

 

Department of Education and Skills 2011. Literacy and Numeracy for Learning and 

Life: The National Strategy to Improve Literacy and Numeracy among Children and 

Young People 2011-2020. Dublin: Stationery Office. 

 

Desforges C. 1995.How does experience affect theoretical knowledge for teaching? 

Learning and Instruction Vol. 5 (4), 385-400.  

 

DES/NCCA 1990. Report of the Review Body on the Primary Curriculum. Dublin: 

Government Publications.  

  

DES/NCCA. 2010. Leaving Certificate Mathematics Syllabus Foundation, Ordinary 

and Higher Level For examination in 2012 only. Available on-line at: 

http://www.ncca.ie/en/Curriculum_and_Assessment/Post- 

Primary_Education/Project_Maths/Syllabuses_and_Assessment/LC_Maths_f 

http://www.education.ie/en/Press-Events/Press-Releases/2011-Press-Releases/PR11-07-08.html%20accessed%2018-12-2013
http://www.education.ie/en/Press-Events/Press-Releases/2011-Press-Releases/PR11-07-08.html%20accessed%2018-12-2013


  
 

296 
 

or_examination_in_2012.pdf accessed 1-9- 2010. 

 

DES/NCCA. 2011. Junior Certificate Mathematics Syllabus: Foundation, Ordinary 

and Higher Level: for examination in 2014 only. Available on-line at: 

http://www.ncca.ie/en/Curriculum_and_Assessment/Post- 

Primary_Education/Project_Maths/Syllabuses_and_Assessment/JC_Maths_for_ 

examination_in_2014.pdf accessed 2-9-2011. 

 

Dewey, J. 1902. The Child and the Curriculum.  Chicago:  University of Chicago 

Press. 

 

Dewey, J. 1938. Experience and Education.  Reprint. New York: Macmillan, 1963. 

 

Duffin, J. 1997. Mathematics for the 1990s: a calculator-aware number curriculum in 

Reader Block V Teaching Research, ME822 Course Researching Mathematics 

Classrooms (2nd edition).  Milton Keynes: Open University.  

 

Eder, D. and Fingerson, L. 2002. Interviewing children and adolescents. In J. F. 

Gubrium and J. A. Holstein (Eds.), Handbook of interview research (pp. 181-201). 

Thousand Oaks, CA: Sage. 

 

Edwards, D. and Mercer, N. 1987. Common Knowledge.  London: Methuen. 

 

Egan, K. 1997. The educated mind: How cognitive tools shape our understanding. 

Chicago, IL: University of Chicago Press. 

 









  
 

300 
 

Gergen, K. J. 1995.Social Construction and the Educational Process in L. Steffe and 

J. Gale (eds.), Constructivism in Education. Hillsdale, New Jersey: Lawrence 

Erlbaum Associates. 

 

Glaser, B. G. and Strauss, A. L. 1967. The Discovery of Grounded Theory. Chicago, 

IL: Aldane.   

 

Goldin, A. 1990. Theory of Mathematics Education: The Contributions of 

Constructivism in L. Steffe and P. Nesher (eds.), Theories of Mathematical 

Learning. Mahwah, New Jersey: Lawrence Erlbaum Associates.  

Goodchild, S. and Sriraman, B. 2012. Revisiting the didactic triangle: from the 

particular to the general in ZDM Mathematics Education. Vol. 44: 581-585. 

 

Good, T. L. and Brophy, J. E. 1986. Looking in Classrooms (6th edition). New York: 

Harper Row. 

 

Graham, N. and Trim, R. 2000. Maths to Think About. Great Tey, UK: Claire 

Publications. 

 

Grannell, J.J., Barry, P.D., Cronin, M., Holland, F. and Hurley, D. 2011.  Interim 

Report on Project Maths.  Available on-line at: 

http://www.ucc.ie/en/euclid/projectmaths/ProjectMathsInterimReport_Nov 

2011.pdf accessed 4-5-2012. 

 







  
 

303 
 

Jaworski, B. 1996b. A study of teacher enquiry into the processes of mathematics 

teaching.  In L. Puig and A. Gutiérrez (Eds.), Proceedings of the 20th annual 

conference of the international group for the psychology of mathematics teaching. 

Vol.3:129-136.  Valencia, Spain: Universitat de Valencia, Departament de Didáctica 

de la Matemática. 

 

Jaworski, B. 1998. Mathematics Teacher Research: Process, Practice and the 

Development of Teaching.  In  Journal of Mathematics Teacher Education. Vol.1: 

3-31.  

 

Jaworski, B and Potari, D. 2009. Bridging the macro-and micro-divide- using an 

activity theory model to capture sociocultural complexity in mathematics teaching 

and its development.  In  Educational Studies in Mathematics 2009. Vol.72: 219-

236. 

 

Jaworski, B. 2012. Mathematics teaching development as a human practice: 

identifying and drawing the threads in ZDM Mathematics Education. Vol. 44:613-

625. 

 

Jonassen, D.H. and Rohrer-Murphy, L. 1999. Activity Theory as a Framework for 

Designing Constructivist Learning Environments in Educational Technology, 

Research and Development. Vol. 47:1 61-79.  

 

Kelly, A.E. and Sloane, F.C. 2003.  Educational Research and the problems of 

practice.  Irish Educational Studies, 221, 29-40. 

 







http://www.rbs.org/catalog/pubs/pd55.shtml


  
 

307 
 

McClain, K. and Cobb, P. 2001. An Analysis of Development of Sociomathematical 

Norms in One First-Grade Classroom. Journal for Research in Mathematics 

Education. Vol. 32, No. 3, 236-266. 

 

McCoy, S., Smyth, E. and Banks, J. 2012. The Primary Classroom: Insights from the 

Growing up in Ireland Study. Dublin: ESRI. 

 

McGinn, M. (1997). Wittgenstein and the philosophical investigations. London: 

Routledge. 

 

Mertens, D.M. 2005. Research and Evaluation in Education and Psychology: 

Integrity Diversity with Quantitiative, Qualitative and Mixed Methods (2nd edition).  

London: Sage. 

 

Messick, S. 1992.  The interplay of evidence and consequences in the validation of 

performance assessments.  Educational Researcher, Vol. 232, 13-23. 

 

Mevarech, Z.R. and Kremarski, B. 1997. IMPROVE: A multidimensional method 

for teaching mathematics in heterogeneous classrooms. American Educational 

Research Journal, 34, 365-394.  

 

Milne, W. J. 1897. A mental arithmetic. New York : American Book. 

 

Mortimore, P., Sammons P., Stoll, L., Lewis, D. 1988 and Ecob, R. School Matters.  

California: University of California Press. 

 



  
 

308 
 

Muijs, D. and D. Reynolds 2000. Effective Mathematics Teaching: Year 2 of a  

Research Project.  Paper presented at the International Conference on School  

Effectiveness and School Improvement, Hong Kong, 8 January. 

 

National Centre for Education Evaluation and Regional Assistance 2012. Improving 

Mathematical Problem Solving in Grades 4 through 8. Washington, DC: What 

Works Clearinghouse. 

 

National Council of Teachers of Mathematics 1980. An agenda for action. Reston, 

VA: NCTM.  

 

National Research Council 1989. Everybody counts: A report to the nation on the 

future of  mathematics education. Washington, DC: National Academy Press. 

 

National Council of Teachers of Mathematics 2000. Principles and standards for 

school mathematics. Reston, VA: NCTM.  

 

National Council of Teachers of Mathematics Standards 2013, Available on-line at: 

http://www.nctm.org/standards/content.aspx?id=26860 accessed 20-12-2013. 

 

NCCA 1999. Primary School Mathematics Curriculum.  Dublin: Government 

Publications. 

 

NCCA 1999. Primary School Mathematics Teacher Guidelines.                                   

Dublin: Government Publications. 

 

http://www.nctm.org/standards/content.aspx?id=26860


  
 

309 
 

NCCA 2009. Aistear, The Early Childhood Curriculum Framework.                          

Dublin: Government Publications. 

 

NCCA 2013 Bridging Framework, Available on-line at: 

http://www.ncca.ie/en/Curriculum_and_Assessment/Post-

Primary_Education/Project_Maths/Syllabuses_and_Assessment/PM_bridging_fram

ework.html accessed 13-1-2014.  

 

NCCA 2014. Mathematics in Early Childhood and Primary Education (3-8 years) 

Executive Summaries. Dublin: NCCA. 

 

NCCA 2016. Assessment for Learning, Available on-line at:  

http://www.ncca.ie/en/Curriculum_and_Assessment/Post-

Primary_Education/Junior_Cycle/Assessment_for_Learning_AfL_/accessed 2-1-

2016. 

 

Nicol, C. and Crespo, S. 2005. Exploring Mathematics in Imaginative Places: 

Rethinking What Counts as Meaningful Contexts for Learning Mathematics in 

School Science and Mathematics. Vol. 105 (5): 240-251. 

 

OECD  2011.  Convention on the Organisation for Economic Co-operation and 

Development, Available on-line at: 

http://www.oecd.org/document/7/0,3746,en_2649_201185_1915847_1_1_ 

1_1,00&&en-USS_01DBC.html accessed 12-3-2011.   

 

http://www.ncca.ie/en/Curriculum_and_Assessment/Post-Primary_Education/Project_Maths/Syllabuses_and_Assessment/PM_bridging_framework.html%20accessed%2013-1-2014
http://www.ncca.ie/en/Curriculum_and_Assessment/Post-Primary_Education/Project_Maths/Syllabuses_and_Assessment/PM_bridging_framework.html%20accessed%2013-1-2014
http://www.ncca.ie/en/Curriculum_and_Assessment/Post-Primary_Education/Project_Maths/Syllabuses_and_Assessment/PM_bridging_framework.html%20accessed%2013-1-2014
http://www.ncca.ie/en/Curriculum_and_Assessment/Post-Primary_Education/Junior_Cycle/Assessment_for_Learning_AfL_/
http://www.ncca.ie/en/Curriculum_and_Assessment/Post-Primary_Education/Junior_Cycle/Assessment_for_Learning_AfL_/




http://www.projectmaths.ie/problem-solving-questions/senior.asp
http://www.projectmaths.ie/problem-solving-questions/senior.asp


  
 

312 
 

The International Journal on Mathematics Education. Vol. 44: 5. Doi: 

10.1007/s11858-012-0448-4.  

 

Rieber, R.W. and Wollock, J. (Eds.) 1997. The Collected Works of L.S. Vygotsky : 

Volume 3 : Problems of the Theory and History of Psychology. New York: Plenum 

Press.  

 

Reinking, D. and Bradley, B.A. 2008.  Formative and Design Experiments: 

Approaches to language and Literacy Research.  New York: Teachers College Press. 

 

Rogoff, B. 1990. Apprenticeship in thinking: Cognitive development in social 

context. New York: Oxford University Press. 

Ross, J. A.1995. Students explaining solutions in student-directed groups: 

Cooperative learning and reform in mathematics education. School Science and 

Mathematics, 95, 411-416.  

 

Ross, J. A., and Hogaboam-Gray, A. 2002. Research on Reform in Mathematics 

Education, 1993-2000. The Alberta Journal of Educational Research. Vol. XLVIII : 

2, pp. 122-138. 

 

Savery,  J.R. and Duffy,  T.M. June  2001.  Problem Based Learning: An 

instructional model and its constructivist framework. (technical report no. 16-01) 

Centre for Research on Learning and Technology.  

 

Scheurman G. 1997. From Behaviourist to Constructivist Teaching. In Education 

and Learning in the New Millennium.  Vol. 7,  28-32. 





  
 

314 
 

Schoenfeld,  A. H. 2006. Design Experiments  in  Green, J.L., Camilli G. and 

Elmore P. B.(eds.),  Handbook of Complementary Methods in Education Research. : 

Mahwah, New Jersey: Lawrence Erlbaum Associates.  

 

Schoenfeld,  A. H. 2012. Problematizing the didactic triangle in ZDM Mathematics 

Education Vol. 44: 587-599. 

 

Senger, E.S. 1998. Examining teacher and classroom supports for student invention. 

Proceedings of the International Group for the Psychology of Mathematics 

Education, North America, 20, 234-243.   

 

Shavelson, R.J., Phillips, D.C., Towns, L., and Feuer, M.J. 2003.  On the science of 

education design studies.  Educational Researcher. Vol. 321: 25-28. 

 

Shiel, G., Kavanagh, L. and Millar, D.  The 2014 National Assessments of English 

Reading and Mathematics, Volume 1 : Performance Report. Dublin: Educational 

Research Centre. 

 

Shulman, L.S. 1983. Autonomy and obligation: The remote control of teaching. In 

L.S. Shulman and G. Sykes (eds.), Handbook of teaching and policy pp. 484-504. 

New York: Longman. 

 

Silver, E. A. 1994. On mathematical problem posing. For the Learning of 

Mathematics, 14 (1), 19-28. 

 







  
 

317 
 

context, 30-50.  Journal for Research in Mathematics Education Monograph no. 12.  

Reston, VA: National Council of Teachers of Mathematics. 

 

Stigler, J.W. and Hiebert, J. 2009, 2nd edition. The Teaching Gap. New York: Free 

Press. 

 

Strauss, A. and Corbin, J. 1990. Basics of Qualitative Research: Grounded Theory 

Procedures and Techniques. Newbury Park, CA: Sage.   

 

Sugrue, C. and Uí Thuama, C. 1994.  Perspectives on substance and method in post-

graduate educational research in Ireland.  Irish Educational Studies. Vol.13:102-129.  

 

Sweller, J., Clark, R. and  Kirschner, P.A. 2010. Teaching General Problem-Solving 

Skills Is Not a Substitute for, or a Viable Addition to Teaching Mathematics. 

Notices of the American Mathematical Society 57 (no. 10), Available on-line at: 

http://www.ams.org/notices/201010/rtx101001303p.pdf (accessed 15-7- 

2013). 

 

Tessmer, M. and Richey, R. 1997. The role of context in learning and instructional 

design.  Educational Technology: Research and Development. Vol.45(2). 

 

The Cockcroft Report-Mathematics Counts 1985. (6th edition).             

London: HMSO. 

  

Tobias, S. and Duffy, T.M. eds. 2009. Constructivist Instruction: Success or Failure. 

New York and London: Routledge. 







  
 

320 
 

Von Glaserfeld, E. 1987c. The construction of knowledge: Contributions to 

conceptual semantics. Seaside, CA: Intersystems Publications. 

 

Vygotsky, L. 1978. Mind in Society. The Development of Higher Psychological 

Processes.  Cambridge MA: Harvard University Press. 

 

Wertsch, J. V. (1991) Voices of the mind: a sociocultual approach to mediated 

action. Cambridge, MA: Harvard University Press. 

 

Wertsch, J.V., del Rio, P. and Alvarez, A. 1995. Sociocultural studies: History, 

action and mediation.  In J.V. Wertsch, P. del Rio and A. Alvarez eds. Sociocultural 

Studies of the Mind.  Cambridge University Press, Cambridge, UK,  1-34. 

 

Wertsch, J.V. and Lee, B. 1984.  The multiple levels of analysis in a theory of action.  

Human Development. Vol. 27: 193-196. 

 

William Collins Publishers ed. 1979. Websters Dictionary of the English Language 

Unabridged Encyclopaedic Edition, Deluxe Edition.  Glasgow: William Collins 

Publishers.   

 

Wilson, E.O. 1996. Consilience: The unity of knowledge. New York: Alfred A. 

Knopf. 

 

Windschitl, M. 1999.  The challenges of sustaining a constructivist classroom 

culture. Phi Delta Kappan, Vol.80: 751-755. 

  



  
 

321 
 

Windschitl, M.  2002.  Framing Constructivism as the Negotiation of Dilemmas: An 

Analysis of the Conceptual, Pedagogical, Cultural, and Political Challenges Facing 

Teachers. Review of Educational Research. Vol.72: 2, 131-175. 

 

Wood, T., Cobb, P. & Yackel, E. 1993. The nature of whole class discussion. In T. 

Wood, P. Cobb, E. Yackel & D. Dillon (Eds.), Rethinking elementary school 

mathematics: Insights and Issues (Monograph 6, pp. 55-68). Reston, VA: National 

Council of Teachers of Mathematics. 

 

Yin, R. K. 2006. Case Study Methods. In J.L. Green, G. Camilli and P.B. Elmore 

(Eds.) Handbook of Complementary Methods in Education Research. Mahwah, NJ: 

Lawrence Erlbaum Associates.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 







  
 

324 
 

Appendix 3: 

The Assessment of Constructivism in Mathematics Education (ACMI) 

Instrument 

Level O: does not have/use a constructivist epistemology. 

Level III:5 attempts to modify instruction based on a general view that instruction 

should involve students in active construction; struggles with how to integrate this 

view with teaching style and curriculum. 

Level IVA: has modified teaching style to include regular activities to foster 

construction by students; focuses primarily on teaching behaviours. 

Level IVB: focuses on student learning rather than teaching behaviours to shape 

instruction from a constructivist perspective. 

Level V: assists or collaborates with colleagues to implement instruction based on a 

constructivist view. 
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Appendix 9: 

Social Research Ethics Committee Approval 
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Appendix 13: 

Creating Open-Ended Tasks by Sue Cunningham 
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Appendix 23:  

Pre-Lesson Interview Questionnaire   

 

Interviewee:________________  Date: ________________   Time: ___________  

 

1. If you have read p. 3-4 of the Mathematics Teacher Guidelines and p.5 of the 

Mathematics Curriculum can you comment on any aspects which struck you in 

particular? 

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________  

  

2. Can you give examples of any implications for the teacher in adopting a 

constructivist approach? 

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________ 
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Appendix 24: 

 Exit Interview Questionnaire 

 
Interviewee:__________________ Date:_________________     Time:_______ 

 

1. Are there any aspects of the project which struck you in particular? 

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________ 

 

2. What do you now think are the implications for you in adopting a 

constructivist approach? 

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________ 

 

 

 

3. What do you now think are the implications for the pupils if the teacher 

adopts a constructivist approach? 
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____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________ 

 

4. What do you now think of working on open-ended problems? 

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________ 

 

5. Have the impediments to adopting a constructivist approach changed for you 

in any way? 

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________ 
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4. To what extent, if any, did the project impact on your practice? 

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________  

5. What advice would you give to another teacher attempting to adopt a 

constructivist approach to their work? 

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________  

6. Please write any other comment you may have on the project. 

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________  

THANK YOU! 

 

 

 




































































