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Boundary Crossings 

 
Akkerman, S.F. & Bakker, A. (2011) Learning at the boundary: An introduction. International 

journal of educational research, 50: 1‐5. 

In this introduction to a special issue, the authors discuss how learning can be shaped by movements 

across boundaries. They provides a description of how boundaries can be crossed by people, objects 

and interactions and how this can lead to learning in different ways. They explain how the various 

contributions of the special issue are complementary by studying various forms of learning. 
 

Beauchamp, C. & Thomas, L. (2011) New teachers’ identity shifts at the boundary of teacher 

education and initial practice. International journal of educational research 50(1): 6‐13. 
 

This paper reports on interviews with 35 new teachers as they graduate from teacher education 

programs and enter the profession, and details their learning about agency and role in community 

resulting in identity changes within this boundary space. 
 

Berner, B. (2010) Crossing boundaries and maintaining differences between school and industry: 

forms of boundary‐work in Swedish vocational education. Journal of education and work 23(1): 

27‐42. 

 

This article discusses forms of 'boundary‐work' in school‐based training for industrial work or, put 

another way, discourse and practices that cross, blur or reinforce boundaries between school and 

industry. The discussion builds on two ethnographic studies, one conducted in the 1980s and one in 

2006, to provide insights on continuity and change in an activity system with two partly conflicting 

raison d'etres: one linked to the educational mandate of the school and the other to industrial 

demands on the school. 

Daniels, H. (2011) The shaping of communication across boundaries. International journal of 
educational research 50(1): 40‐47. 

 

This paper considers the formative effect of boundaries between activities in directing and deflecting 
the attention of actors who are seeking to develop innovatory practice at these boundaries. Specific 
attention will be directed to practices of communication at these boundaries and also to the way in 
which these boundaries shape the practices of communication themselves. 

 

Edwards, A. (2011) Building common knowledge at the boundaries between professional 
practices: Relational agency and relational expertise in systems of distributed expertise. 
International journal of educational research 50(1): 33‐39. 

 

The article develops a 2005 account of relational agency. Relational agency in inter‐professional 
activities is seen to be mediated by common knowledge which is built in interactions at the points 
where the boundaries of practices intersect. The focus will be the development of common 
knowledge, described by as a capacity to ‘represent the differences now of consequence and the 
ability of the actors involved to use it’, at the sites of intersecting practices. 

 

Engeström, Y., Engeström, R. & Kärkkäinent, M. (1995) Polycontextuality and boundary crossing in 
expert cognition: learning and problem solving in complex work activities. Learning & instruction 
5(4): 319‐336. 
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An examination of the relationship between theoretical knowledge and the practical experience in 
expert cognition and learning. The authors explore the realm of polycontextuality and boundary 
crossing as two central theoretical concepts in the emerging landscape of expert cognition. 
Polycontextuality means that experts are involved both in multiple simultaneous tasks and in 
multiple communities of practices. Boundary crossing occurs when two different activities are linked 
together. They present and analyse three cases of collaborative problem solving and learning team 
environments to illustrate various aspects of boundary crossing and polycontextuality. 

 

Friedrichsen, P. M., Munford, D. & Orgill, M. (2006) Brokering at the boundary: A prospective 
science teacher engages students in inquiry. Science education 90(3): 522‐543. 

 

Using a theoretical perspective of communities of practice, this case study examines a prospective 
chemistry teacher's inquiry‐based teaching during his practicum. 

 

Garraway, J. (2010) Knowledge boundaries and boundary‐crossing in the design of work‐ 
responsive university curricula. Teaching in higher education 15(2): 211‐222. 

 

An analysis of examples of work/academic curriculum interactions through a socio‐cultural learning 
theory, and in particular activity theory, lens. 

 
Guile, D. (2011) Learning at the boundary: a commentary. International journal of educational 
research 50(1): 55‐61 

 

A discussion at the beginning of a special issue on boundary crossing in education. The paper 
considers the origins and development of the concepts of the boundary crossing and boundary 
objects. 

 
Hobbs, L. (2013) Teaching out‐of‐field as a boundary‐crossing event: factors shaping teacher 
identity. International journal of science & math education 11: 271‐297. 

 
A qualitative pilot study using teacher interviews in 3 rural schools which examined meanings, 
support mechanisms and teacher identities associated with out‐of‐field teaching comes under 
consideration in this paper. 

 
Hobbs, L. (2013) Boundary crossings of out‐of‐field teachers: locating learning possibilities amid 
disruption in (eds.) Langan Fox, J. and Cooper, C. Boundary‐spanning in organizations: network, 
influence and conflict, Routledge Studies in Management, Organizations and Society, Taylor and 
Francis, Abingdon. 

 
Book chapter that considers teacher experience and the need to define ‘field’ in the context of out‐ 
of‐field teaching. The resultant discontinuity that occurs as a result of the out of field teaching 
experience is applied to ‘field’ in order to identify where learning can take place during a boundary 
crossing. 

 
Kalliola, S. & Nakari, R. (2007) Renewing occupational cultures‐Bridging boundaries in learning 
spaces. International journal of educational research 46(3‐4): 190‐203. 

 

This paper analyses the learning processes needed when representatives of different professional 
and other occupational cultures start cooperation. The paper is positioned in the Finnish context. 

 
Kerosuo, H. & Toiviainen, H. (2011) Expansive learning across workplace boundaries. International 
journal of educational research 50(1): 48‐54. 
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The article analyses a collaborative effort of learning across workplace boundaries in a regional 
learning network in Finland. 

 
Lubbers, J.H., Repetto, J.B. & McGorray, S.P. (2008) Perceptions of transition barriers, practices, 
and solutions in Florida. Remedial and special education 29(5): 280‐292. 

 
To determine teacher working knowledge of transition best practices, the Transition Programs and 
Services (T‐PAS) survey was administered to 2,000 middle and high school teachers and 70 school 
district transition contacts. Three questions were asked: (a) What barriers exist that hinder the 
transition process? (b) What effective practices facilitate the transition process? and (c) What 
suggestions do you have for improvement of the transition process? Analysis of information from 
each of the questions resulted in the identification of the same categories, themes, and subthemes 
across documents. Results show a need to (a) investigate the role of pre‐service and in‐service 
preparation of teachers, (b) identify structures that enhance a teacher's ability to facilitate transition 
processes, and (c) examine participation of students and other transition stakeholders in the 
activities crucial to transition planning. 

 

Ramsten, A.‐C. & Säljö, R. (2012) Communities, boundary practices and incentives for knowledge 
sharing?: A study of the deployment of a digital control system in a process industry as a learning 
activity. Learning, culture and social interaction 1(1): 33‐44. 

 
The collaboration between members of two different communities of practice representing different 
economies of meaning, technicians and foundry workers, has been studied in this paper in the 
context of the deployment of an automatic control and surveillance system in a process industry. 
The collaboration has been analysed as a boundary practice and documented through ethnographic 
methods including video recordings. The results indicate that the negotiation of meaning – i.e. the 
site of learning in the social practice approach – between (and within) the communities is restricted 
and instrumental to running the system only; the workers learned very little about the system or its 
affordances. 

 
Trent, J. & DeCoursey, M. (2011) Crossing boundaries and constructing identities: the experiences 
of early career mainland Chinese English language teachers in Hong Kong. Asia‐Pacific journal of 
teacher education 39(1): 65‐78. 

 
This article reports on a qualitative study that investigated the experiences of one group of English 
language teachers from the Chinese mainland who completed their teacher training in Hong Kong 
and have taken up full‐time teaching positions in secondary schools within Hong Kong. Using the 
concept of teacher identity construction, and drawing upon the work of Wenger and Fairclough, the 
study traced the trajectory of the participants' identity formation from their experiences as students 
in mainland China and as pre‐service teachers in a teacher education program in Hong Kong, to their 
employment as English language teachers in local secondary schools. The study examines the 
participants' discursive and participative practices to illustrate how their experiences, both as 
students in the Chinese mainland and as pre‐service teachers in Hong Kong, shaped their 
construction of teacher identities, as well as to show that their employment in Hong Kong schools 
represented a challenge to this identity formation process. Implications for attracting and retaining 
teachers for the Chinese mainland in Hong Kong are considered and implications for future research 
outlined. 
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Ward, C.J., Nolen, S.B. & Horn, I.S. (2011) Productive friction: How conflict in student teaching 
creates opportunities for learning at the boundary. International journal of educational research 
50(1): 14‐20. 

 
The conceptualisation of student teaching as a space where conflicts can be generative for 
candidates’ learning is considered in this paper. The idea of productive friction—dissonance 
experienced by teacher candidates when two or more social worlds conflict that leads to more 
sophisticated practise—to consider student teaching as a potential boundary space that benefits 
from diverse perspectives is raised here. 
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Out of field teaching 
 
 

Barlow, D. (2002) Teachers teaching what they don’t know. Education digest 3: 61‐4 

The main findings in the Education Trust's report, 'All Talk, No Action: Putting an End to Out‐of‐Field 

Teaching', are examined. The findings indicate that 24% of classes are taught by teachers who did 

not study the subject in college. 
 

 
Barrett, J. (1986) Misassignment of teachers in the public schools. ERIC clearinghouse on teacher 

Education, Washington, DC 

This publication considers the reasons why administrators misassign staff, the degree of such 

misassignment, the places where it occurs, its effects, and, finally, who is responsible for it. 
 

Becker, H.J. (2000) Secondary teachers of mixed academic subjects: “Out‐of‐Field” problem or 

constructivist innovators. Paper presented at the 2000 meetings of the American Educational 

Research Association. 
 

A conference paper that considers teachers with multiple discipline backgrounds and how they 

experience out‐of‐field teaching. 
 

Bosse, M. & Torner G. (2013) Out‐of‐field teaching mathematics teachers and the ambivalent role 

of beliefs – A first report from interviews. Current state of research on mathematical beliefs XVIII. 

Proceedings of the MAVI‐18 Conference 2012, Helsinki. 
 

Extract from conference proceedings. Paper specifically examining out of field mathematics teaching 

and teacher interviews on the impact of out of field teaching. 
 

Bosse, M., & Törner, G. (2015). Teacher identity as a theoretical framework for researching out‐of‐ 

field teaching mathematics teachers. In C. Bernack, R. Erens, A. Eichler, & T. Leuders (Eds.), Views 

and beliefs in mathematics education ‐ contributions of the 19th MAVI conference (pp. 1–14). 
Wiesbaden: Springer Spektrum. 

 

Conference paper which looks at teacher identity as an approach for studying out of field 

mathematics teachers. It thinks about teacher identity as a unifying concept that is able to connect 

cognitive and affective‐motivation perspectives. 
 

Bosse, M., & Törner, G. (2015). The practice of out‐of‐field teaching in mathematics classrooms – a 

German case study. In L. Sumpter (Ed.): Vol. 2015:04. Kultur och Lärande, Current State of   

Research on Mathematical Beliefs XX: Proceedings of the MAVI‐20 Conference (pp. 77–88). Falun: 

Högskolan Dalarna University Press. 
 

Conference paper 
 

Brodbelt, S. (1990) Out of‐field teaching. The clearing house 63(6): 282‐285. 
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Discusses the misassignment of teacher to out‐of‐field teaching, one of the most significant 

problems in education. How economic forces influence teacher supply; State certification, a second 

factor complicating the hiring of teachers; the need for a national policy; Developing a multi‐phased 

solution. 
 

Bulman, J. (2008) Outfielder stories: supporting primary teachers teaching secondary science to 

come in from the margins, Central Queensland University, North Rockhampton. 
 

Over periods of from 18 months to four years, this thesis investigated the experiences of six 

beginning primary trained teachers employed to teach secondary school science. 
 

Carey, G., Harrison, A., Grayson, D. & Ganiel, U. (2002) Teaching out of field in (eds.) Wallace, J. & 

Louden, W., Dilemmas of science teaching : perspectives on problems of practice. 

Routledge/Falmer London. 
 

Discusses the dilemmas of teaching science out of field. In particular looks at the dilemma for the 

experienced out of field science teacher ‐ whether to deliver a predictable, well scripted, teacher 

centred lesson following closely the textbook or curriculum guide, so as to remain 'faithful' to the 

content, or to allow the lesson to follow interesting side issues or student questions, with risky 

consequences in terms of explaining, understanding and connecting with the science content. This 

dilemma is illustrated with a case study of an experienced biology teacher teaching physics. 

 

Cepeda, E. (2008) Under‐qualified teachers in high‐poverty schools need a No Teacher Left Behind 

law. http://www.600words.com/2008/11/underqualified‐teachers‐in‐highpoverty‐schools‐need‐ 

a‐no‐teacher‐left‐behind‐law.html. 
 

Blog/web based discussion on how frequently high‐poverty schools employ teachers to teach a 

subject for which they don’t have an undergraduate degree. 
 

Chaltas, J.G. (1965) Student teaching: assignment and misassignment. Journal of teacher education 

16: 311‐318. 

 

The article focuses on the assignment of student teachers for their practicum. Student teaching is 

intended to expose student teachers to teaching. The present practice regarding the assignment of 

student teachers is the matching of an applicant with a situation on the basis of the applicant's grade 

or subject matter preference. Moreover, interviews are conducted to determine the suitability for 

certain types of communities of student teachers. However, these practices have the greater 

possibility of being inaccurate. 
 

Crisan, C. & Rodd, M. (2011) Teachers of mathematics to mathematics teachers: a TDA 
mathematics development programme for teachers. British society for research into learning 
mathematics 31(3): 29‐34. 

 

A paper that examines out of field teaching of mathematics in England. 
 

Dee, T.S. & Cohodes, S.R. (2008) Out‐of‐field teachers and student achievement: Evidence from 
matched‐pairs comparisons. Public finance review 36(1): 7‐32. 

 

This study examines whether subject‐specific teacher certification and academic degrees are related 
to teacher quality. 

http://www.600words.com/2008/11/underqualified
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Du Plessis, A.E. (2005) The implications of the out of field phenomenon for school management. 
University of South Africa, Master of Education Thesis. 

 

Masters thesis on out of field teaching. 
 
Du Plessis, A.E. (2015) Effective education: Conceptualising the meaning of out-of-field teaching 
practices for teachers, teacher quality and school leaders. International Journal of Educational 
Research 72(2015):89-102.  
  
Teacher effectiveness and quality teaching receive international attention. This in-depth exploration of 
the implications of out-of-field teaching for teacher quality has unveiled complex teaching and learning 
environments. The out-of-field phenomenon defines teachers teaching outside their field of training or 
education (Ingersoll, 2002). The perspectives of educational directors, principals, teachers and parents 
across two countries suggest that out-of-field teaching practices are significant to content knowledge, 
pedagogical knowledge and pedagogical content knowledge. This qualitative investigation reveals 
information through interviews, observations and document analyses regarding the relations among 
real-life experiences, out-of-field teaching practices and perceived quality of teachers. The findings 
focus attention on leadership perceptions, understanding and decisions, school improvement policies 
and support programmes in relation to out-of-field situations in schools. The paper concludes with 
recommendations for education policies and further research on teacher quality linked to the out-of-
field phenomenon. 

 

Du Plessis, A., Carroll, A. & Gillies, R.M. (2014) Out‐of‐field teaching and professional 
development: A transnational investigation across Australia and South Africa. International 
journal of educational research 66: 90‐102. 

 

Out‐of‐field teaching is a transnational common practice with developing concerns in countries such 
as the United States, United Kingdom, Turkey, South Africa and Europe (Norway and Germany). 
Understanding the interrelations between leaders’ perceptions, the real‐life experiences of out‐of‐ 
field teachers and what it means for their professional development is an under‐researched field. 
Results from seven very different school settings in Australia and South Africa revealed assumptions 
and misconceptions about out‐of‐field teaching and its meaning for professional development. This 
paper critically reflects on the lived meaning of out‐of‐field teaching for professional development. 

 

Du Plessis, A., Carroll, A. & Gillies, R.M. (2015) Understanding the lived experiences of novice out‐ 
of‐field teachers in relation to school leadership practices. Asia‐Pacific journal of teacher 
education 43(1): 4‐21. 

 

The lived experiences of novice teachers, how principals’ understanding and leadership style 
influence those experiences and what these experiences mean for school leaders is considered in 
this paper. 
 
Du Plessis, A., Carroll, A. & Gillies, R.M. (2015) Understanding the lived experiences of novice 
out-of-field teachers in relation to school leadership practices, Asia-Pacific Journal of Teacher 
Education, 43:1, 4-21. 
 
The lived experiences of novice teachers in out-of-field positions influence future career decisions 
and impact on their journey towards being competent and experienced practitioners, conversely 
their “life-world” is often misunderstood. The purpose of the  study reported in this article is to 
investigate the lived experiences of these teachers, how principals’ understanding and leadership 
styles influence the lived experiences of novice out-of-field teachers, and what these lived 
experiences mean for school leaders. The article highlights perceptions of school leaders and 
novice out-of-field teachers about out-of-field teaching. It argues that the strategies implemented 
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by school leaders based on their understanding of novice out-of-field teachers’ lived experience 
greatly influence the development of these teachers. It draws on Gadamer’s theories to 
investigate the lived experiences and perceptions of four principals and four novice out-of-field 
teachers through the different lenses of these participants. It concludes with a discussion on the 
interrelationships between school leaders’ understanding, novice teachers’ lived experience and 
what it means for the teaching environment. Participants’ interpretation of specific lived 
experiences connected to out-of-field teaching shapes meaning in their attempt to understand 
and to “belong,” for example, confidence issues, self-esteem concerns, and disconnectedness. The 
investigation of these units of meaning provides an in-depth understanding of the 
interrelationship between leadership and the lived experiences of novice out-of-field teachers. 

 

Escalada, L.T. & Moeller, J.K. (2006) The challenges of designing and implementing effective 
professional development for out‐of‐field high school Physics teachers. American Institute of 
Physics AIP conference proceedings 818(1): 11‐14. 

 

This paper will identify how the University of Northern Iowa Physics Department is attempting to 
address the needs of the high school physics teacher through its course offerings and professional 
development programs for teachers. 

 

Ee‐gyeong, K. (2011) Out‐of‐field secondary school teachers in Korea: Their realities and 
implications. KEDI journal of educational policy 8(1): 29‐48. 

 

In this study, the realities of out‐of‐field teaching practice over five core subjects (Korean, English, 
math, science, and social studies) at Korean secondary schools are examined to understand in what 
academic subjects, school types, school levels, school sizes, and community types it takes place in 
and to what extent. 

 

Fletcher, T. (1975) Is the teacher of mathematics a mathematician or not? in (eds.) Bauersfeld, H., 
Otte, M. &Steiner H. Schriftenreihe des IDM: Vol. 6, Bielfield pp.203‐218. 

 

Book chapter. Book unable to be sourced. 
 

Friedman, S. J. (2000) Research news and comment: How much of a problem? A reply to Ingersoll's 
"The Problem of Underqualified Teachers in American Secondary Schools." Educational researcher 
29(5): 18‐20. 

 
A response to a paper by Richard Ingersoll (1999) titled ‘The problem of underqualified teachers in 
American secondary schools.’ 
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Gorrell, R.E. (1966) Counciletter, College English 28(3): 240‐253. 
 

A report on the development of the college section of the National Council of teachers of English. 
The impacts of out of field teaching are mentioned in this paper. 

 
Hechinger, F. M. (1985). About Education ‐ 'Dirty, Little Secret' of Unlicensed Teachers. Retrieved 
from        http://www.nytimes.com/1985/10/08/science/about ‐education‐dirty‐little‐secret‐of‐ 
unlicensed‐teachers.html?smid=pl‐share. 

 

A newspaper article that gives an overview of the prevalence of out‐of‐field teaching the USA. 
 

Hill, J.G. & Dalton, B. (2013) Student math achievement and out‐of‐field teaching. Educational 
researcher 42(7): 403‐405. 

 

This study investigates the distribution of math teachers with a major or certification in math using 
data from the National Center for Education Statistics’ High School Longitudinal Study of 2009. The 
authors discuss the limitations of existing data sources for measuring teacher qualifications, such as 
the Schools and Staffing Survey, and show how HSLS:09 can be used to analyse the distribution of 
qualified teachers in mathematics. The results demonstrate that ninth‐grade students in most need 
of a qualified math teacher are least likely to have one. 

 
Hobbs, L. (2013) Teaching out‐of‐field as a boundary‐crossing event: factors shaping teacher 
identity. International journal of science & math education 11: 271‐297. 

 
A qualitative pilot study using teacher interviews in 3 rural schools which examined meanings, 
support mechanisms and teacher identities associated with out‐of‐field teaching comes under 
consideration in this paper. 

 

Hobbs, L. (2015) Too many teachers teaching outside their area of expertise. The conversation, 
retrieved    from    https://theconversation.com/too‐many‐teachers‐teaching‐outside‐their ‐area‐of‐ 
expertise‐39688. 

 
Blog article on out‐of‐field teaching data in Australia and how differentiation is occurring with data 
sources. 

 

Hobbs, L. & Torner, G. (eds.) (2014) Taking an international perspective on “out‐of‐field” teaching: 
proceedings and agenda for research and action from the 1st Teaching Across Specialisations (TAS) 
Collective symposium. TAS Collective. Retrieved from https://www.uni‐due.de/TAS. 

 
Out‐of‐field teaching symposium held in Porto, Portugal August 2014. 

 
Ingersoll, R.M. (1996) Out‐of‐field teaching and educational equality. National Center for 
Education Statistics (NCES Report No. 96‐040) U.S. Department of Education, Washington DC. 

 

A report presenting national data on out‐of‐field teaching in national public secondary schools. It 
attempts to address the question of whether inequalities exist in the distribution of adequately 
qualified teachers across and within schools in the United States. 

 

Ingersoll, R.M. (1998) The problem of out‐of‐field teaching. Phi delta kappan 79(10): 773‐776. 

http://www.nytimes.com/1985/10/08/science/about
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Educational policymakers point out the need for qualified teachers. Federal programs have been 
launched to ensure adequate training of teachers. Yet, the problem does not diminish. This is 
because schools continue to delegate to teachers coursework outside their field of expertise. 

 
Ingersoll, R.M. (1999) The Problem of Underqualified Teachers in American Secondary Schools. 
Educational researcher 28(2): 26‐37. 

 
The purpose of this article is to summarize what my research has revealed about out‐of‐field 
teaching: how much of it goes on; to what extent it varies across different subjects, across different 
kinds of schools, and across different kinds of classrooms; and finally, the reasons for its prevalence 
in American schools. 

 

Ingersoll, R.M. (2001) Rejoinder: Misunderstanding the Problem of Out‐of‐Field Teaching. 
Educational researcher 30(1): 21‐22. 

 
Ingersoll responds to issues of do teacher qualifications matter and what do measures of out‐of‐field 
teaching really measure. 

 

Ingersoll, R.M. (2001) The realities of out‐of‐field teaching. Educational leadership 8: 42‐45. 
 

Teachers who are forced to teach classes that are out of their subject area offer a poor educational 
experience for children and the teachers themselves. Out‐of‐field teaching is used in many school 
districts to extend their use of existing personnel. 

 
Ingersoll, R.M. (2002) Out‐of‐field teaching, educational inequality, and the organization of 
schools: An exploratory analysis. Center for the study of teaching and policy, University of 
Washington. 

 

This analysis specifically focuses on a little recognized source of underqualified teaching‐the problem 
of out‐of‐field teaching‐teachers being assigned by school administrators to teach subjects that do 
not match their training or education. 

 

Ingersoll, R.M. (2002) The organization of schools as an overlooked source of underqualified 
teaching. Teaching quality policy briefs December 2002 7. Retrieved from 
http://www.ctpweb.org. 

 
A focus on the unequal distribution of quality teaching‐out of field placement in schools that serve 
low‐income or minority students. 

 
Ingersoll, R.M. (2002) Measuring out‐of‐field teaching. Unpublished manuscript, 
Graduate School of Education, University of Pennsylvania, Philadelphia, PA. 

 
This article is concerned with the empirical measurement of the phenomenon of out‐of‐field  
teaching ‐‐ teachers assigned to teach subjects for which they have inadequate training and 
qualifications. This problem has received much attention in recent years and it has now become 
common for major education reports and studies to include indicators of out‐of‐field teaching in  
their assessments of educational systems. However, there are a large number of different ways of 
defining and assessing the extent to which teachers are assigned to teach in fields for which they are 
inadequately qualified and, as of yet there is little understanding of the variety of measures available, 
nor their differences and limitations. This article seeks to address this issue by describing, 

http://www.ctpweb.org/
http://www.ctpweb.org/
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comparing and evaluating a wide range of different measures of out‐of‐field teaching that have been 
developed over the past decade. 

 

Ingersoll, R.M. (2003) Out‐of‐field teaching and the limits of teacher policy. A research report. 
Center for the study of teaching and policy and The consortium for policy research in education. 

 
A report focussing on underqualified teachers across years 7‐12 teaching in the core academic fields. 

 

Ingersoll, R.M. & Curran B.K. (2004) Out‐of‐field teaching: The great obstacle to meeting the 
“highly qualified” teacher challenge. NGA Centre for Best Practices. 

 
Out‐of‐field teaching discussion paper. 

 

Ingvarson, L., Beavis, A., Bishop, A., Peck, R., & Elsworth, G. (2004). Investigation of effective 
mathematics teaching and learning in Australian secondary schools. Retrieved from 
http://research.acer.edu.au/tll_misc/2. 

 
In 2001 the Australian Government commissioned the Australian Council for Educational Research 
(ACER) to conduct an investigation of effective mathematics teaching and learning in Australian 
secondary schools (Years 7 to 10). The purpose of the research project was to examine a range of 
factors including the knowledge, beliefs, understandings and practices of teachers of mathematics 
and their qualifications, professional development and relevant personal experiences, and how 
these impact on student learning outcomes in the high school years. 

 

Jerald, C.D. & Ingersoll, R.M. (2002) All talk, no action: Putting an end to out‐of‐field teaching. 
Education trust (August 2002) 
http://repository.upenn.edu/cgi/viewcontent.cgi?article=1142&context=gse_pubs.  

 

This report has a state‐by‐state analysis of the new 1999‐2002 Schools and Staffing Survey data on 
the percentage of core academic secondary school classes taught by a teacher without major or 
minor in the subject. The report documents the huge and growing problem of disproportionate 
numbers of classes in high‐poverty and high‐minority secondary schools being taught by out‐of‐field 
teachers. The report also includes a list of recommendations which states, districts and schools can 
act on immediately to help reduce out‐of‐field teaching. 

 
Legleiter, E. & Blanton, P. (2005) Advice from an out‐of‐field Physics teacher. Physics teacher 43(3): 
188‐189. 

 

This article discusses what it is like to teach physics without a degree in the field and ways to 
develop into effective physics teachers when one is inexperienced. 

 
 

Long, E. Y.‐K. (2011) Web‐based mathematics: some 'dos' and 'don'ts.' Australian mathematics 
teacher 67(3): 15‐23. 

 
This case study describes an 'out of field' teacher's use of the Internet to teach a range of 
mathematical topics in a modified Year 8 (13 year olds) mathematics class. 

 

Loveys, K. (2011) Scandal of the untrained teachers: Thousands don’t have degrees in the subjects 
they teach. Daily Mail U.K. http://www.dailymail.co.uk/news/article‐1378908/Thousands‐ 

http://research.acer.edu.au/tll_misc/2
http://research.acer.edu.au/tll_misc/2
http://repository.upenn.edu/cgi/viewcontent.cgi?article=1142&amp;context=gse_pubs
http://repository.upenn.edu/cgi/viewcontent.cgi?article=1142&amp;context=gse_pubs
http://www.dailymail.co.uk/news/article
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teachers‐dont‐degrees‐subjects‐teach.html. 
 

Newspaper article (21 April 2011) discussing teachers in the UK teaching out of field. 
 

Luft, J. A., Hill, K., Weeks, C., Raven, S. & Nixon, R. S. (2013) The knowledge needed for teaching 
science: A study of in and out‐of‐field teachers. Paper presented at the annual conference of the 
National Association for Research in Science Teaching, Rio Grande, Puerto Rico. 

 

A conference paper that consider both in and out of field teachers. 
 

McConney, A., & Price, A. (2009). An Assessment of the Phenomenon of "Teaching‐Out‐of‐Field" in 
WA Schools. Perth, Australia: Western Australian College of Teaching. 

 

McConney, A. & Price, A. (2009) Teaching out‐of‐field in Western Australia. Australian journal of 
teacher education 34(6): 86‐100. 

 
A former head of the American Federation of Teachers, Albert Shanker, once called out‐of‐field 
teaching education's 'dirty little secret'. The practice of allowing or assigning teachers to teach 
subjects or year levels for which they do not have any formal qualifications has led to considerable 
debate within the educational community. Such concerns over the possible negative impact of out‐ 
of‐field teaching on students, teachers and the broader school community, and its potential to mask 
teacher shortages, led the Western Australian College of Teaching (WACOT) to commission an 
exploratory empirical study of the extent of the phenomenon in Western Australia. This article 
presents the main findings from the empirical study and literature review and seeks to contribute to 
a greater understanding of the extent, causes, impact and possible solutions to the phenomenon of 
out‐of‐field teaching. 

 

Millar, R. (1988) Teaching physics as a non‐specialist: The in‐service training of science teachers. 
Journal of education for teaching 14(1): 39‐53. 

 
A UK study on teacher shortages in which 250 science teachers (Non‐physicists) showed significant 
differences between the difficulty anticipated in teaching physics and what was actually experienced. 
The findings of this study indicate that in‐service physics education for science teachers should         
be school‐based and grounded in a constructivist model of teachers’ learning in science. 

 
Moor, H., Jones, M., Johnson, F., Martin, K., Cowel E. and Bojke, C. (2006) Mathematics and 
science in secondary schools: the deployment of teachers and support Staff to Deliver the 
Curriculum. Department for Education and Skills Research Report, London. 

 
A report that delivers the findings of a study of teacher deployment in mathematics and science 
departments in four English secondary schools. 

 

Neakrase, J.J. (2010) Nature or nurture? A characterization of the knowledge and practices of in‐ 
and out‐of‐field beginning secondary Physics teachers. PhD Thesis: Arizona State University. 

 
This study uses mixed methods to examine the knowledge of beginning physics teachers. Through 
semi‐structured interviews, classroom observations, and concept maps, the pedagogical content 
knowledge, subject matter knowledge, and practices of three groups of beginning secondary physics 
teachers were explored. 
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Nixon, R.S. and Luft, J.A. (2015)  Teaching chemistry with a biology degree: 

crosscutting concepts as boundary objects. in (eds.) Luft, J.A. & Dubois S.L. Newly 

Hired Teachers of Science, Sense Publishers, Rotterdam.  

 

Book chapter.  
 

Olitsky, S. (2007) Facilitating identity formation, group membership, and learning in science 
classrooms: What can be learned from out‐of‐field teaching in an urban school? Science education 
10: 201‐221. 

 

The various sets of data obtained from the ethnographic research shows that various forms of 
classroom interactions help students in learning science by making them develop their own identity, 
as well as a group membership. The analysis reveals that the various out of field activities of the 
teachers, especially in the urban schools widely help the students in developing solidarity, as the risk 
of using science language is highly reduced. 

 
Pope, J. & Wilder, J. (2005) Now that I'm out in the field: student teaching and valuing diversity. 
Journal of instructional psychology 4: 322‐328. 

 

The study examined pre‐service teachers’ perceptions and attitudes towards issues of cultural 
diversity, once a student has moved from the traditional classroom. Some questionnaires were 
completed during their teaching practicum. 

 
Ringstaff, C. & Sandholtz, J.H. (2002) Out‐of‐field assignments: Case studies of two beginning 
teachers. Teachers college record 104(4): 812‐842. 

 
Reports profiling America’s teachers are drawing increased attention to concerns about teachers’ 
subject‐matter preparation and out‐of‐field assignments. In this article, we focus on two 1st‐year 
high school teachers who graduated from the same teacher preparation program in the same year. 
One is credentialed in the subject area, and the other is not. 

 
 

Ríordáin, M. N. & Hannigan, A. (2009) Out‐of‐field teaching in post‐primary mathematics 
education: An analysis of the Irish context. A research report. National centre for excellence in 
mathematics and science teaching and learning. 

 
A report on teacher quality in Ireland post‐primary classrooms and how out‐of‐field teaching is 
influence teaching. 

 

Robinson, V. (1985) Making do in the classroom: A report on the misassignment of teachers. 
Council for Basic Education. American Federation of Teachers. Washington, D.C. 

 
Rodman, B. (1985) Thousands’ Are teaching out of field, monitoring Is non‐existent, study finds. 
Education week. Retrieved from 
http://www.edweek.org/ew/articles/1985/10/02/06240038.h05.html 

 
A web‐based article that comments on the outcome of a 50 state US survey on out‐of‐field teaching. 

 

Ross, J.A., Cousins, J.B., Gadalla, T. & Hannay, L. (1999) Administrative assignment of teachers in 
restructuring secondary schools: The effect of out‐of‐field course responsibility on teacher 
efficacy. Educational administration quarterly 35(5): 782‐805. 

 

http://www.edweek.org/ew/articles/1985/10/02/06240038.h05.html
http://www.edweek.org/ew/articles/1985/10/02/06240038.h05.html
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Previous studies have treated teacher efficacy as a unitary trait without considering how teachers’ 
expectations of their ability to produce student learning varies within teaching assignments. In this 
study, teachers in nine restructuring secondary schools in one district estimated their ability to 
perform common teaching tasks in four of the courses they expected to teach in the coming school 
year. Although the portion of the variance explained was small, the study found that teacher efficacy 
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was lower for courses outside the teacher’s subject. The effects of teaching outside one’s area were 
greater than the effects of track and grade—two course characteristics that have been linked to 
teacher efficacy in previous research. This study also found that teacher efficacy was influenced by 
teacher leadership roles. Teachers who were expected to promote student learning across subjects 
had lower teacher efficacy than teachers in traditional positions of added responsibility (department 
heads) and teachers who were not in leadership positions. 

 
Roth, R.A. (1986) Emergency certificates, misassignment of teachers, and other 'Dirty Little 
Secrets.' Phi delta kappan 67(10): 725‐727. 

 
Staffing practices which are ‘questionable’ are discussed in this article. 

 
Sanders, L. R., Borko, H. & Lockard, J. D. (1993) Secondary science teachers’ knowledge base when 
teaching science courses in and out of their area of certification. Journal of research in science 
teaching 30(7): 723‐726. 

 
This study examined the similarities and differences in experienced secondary science teachers’ 
planning, teaching and reflecting on their teaching, when teaching in their science area of 
certification and when teaching in another science area. The study also focused on the influence of 
these teachers’ content knowledge, pedagogical knowledge, and pedagogical content knowledge on 
their planning, teaching, and reflecting. 

 
Sandhi, S., Kidman, G. & Cooper, T. (2013) Overcoming challenges of being an in‐field mathematics 
teacher in indigenous secondary school classrooms. V. Steinle, L. Ball & C. Bardini (Eds.), 
Mathematics education: Yesterday, today and tomorrow. Mathematics Education Research Group 
of Australasia Conference, Melbourne. 

 

Queensland rural and remote schools have difficulty in attracting experienced, in‐field mathematics 
teachers. Thus, when such teachers arrive, much is expected of them to increase the mathematics 
knowledge of students. This paper looks at one such teacher who, against the high expectations 
placed upon him as an in‐field teacher, experienced challenges in teaching mathematics to 
underperforming Indigenous1 Australian students. The paper considers implications of in‐field 
mathematics teachers in underperforming classrooms. 

 
Sawchuk, S. (2008) Out‐of‐field teaching more common in poor schools. Education week 28(2): 5. 

 
The article discusses a report from California's Commission on Teacher Credentialing which found 
that there were more than 11,000 out‐of‐field instructors of English‐language learners from 2003 to 
2007. This number accounted for more than half the total out‐of field assignments reported during 
that period in California. 

 
Seastrom, M.M. (2002) Qualifications of the public school teacher workforce [electronic resource] : 
prevalence of out‐of‐field teaching, 1987‐88 to 1999‐2000. U.S. Dept. of Education, Office of 
Educational Research and Improvement, National Center for Education Statistics, Washington DC. 

 
A report which is heavily data focussed on teacher qualifications, teacher reporting and a discussion 
and summary on the prevalence of out‐of‐field teaching in the US. 

 

Sharplin, E.D. (2014) Reconceptualising out‐of‐field teaching: experiences of rural teachers in 
Western Australia. Educational research 56(1): 97‐110. 
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Examination of out‐of‐field teaching in rural Western Australia. 
 

Shimon, J. & Brawdy, P. (2003) Out‐of‐field teaching in Physical Education teacher education: 
Should we be concerned? Journal of physical education, recreation & dance 74(3): 12‐15. 

 
Out‐of‐field teaching in Physical Education teaching. 

 
Shugart, S.C. (1983) The context of the physical science and Mathematics teacher shortage. The 
high school journal 66(4): 245‐250. 

 
The combination of teacher shortage and out‐of‐field teaching is brought together in this paper on 
teaching in the USA. 

 

Simmons, J.B. & Linnell, C. (1998) New tech ed teachers via the out‐of‐field permit approach. 
Technology teacher 58(1): 27‐32. 

 
Discusses some factors that must be addressed in order for the add‐on or out‐of‐field approach in 
supplying needed technology education teachers to become viable. Recruitment of technology 
teachers; Teacher preparation; Details on the utilization of the approach in South Carolina. 

 
Steyn, G. M. & Du Plessis, E. (2007) The implications of the out‐of‐field phenomenon for effective 
teaching, quality education and school management. Africa education review 4(2): 144‐158. 

 

This article examines the implications of the out‐of‐field phenomenon for school management. An 
empirical investigation entailing the use of a qualitative approach was employed for the study. Data 
were gathered through semi‐structured interviews with selected participants who shared their 
experiences of the phenomenon. Findings indicated that the out‐of‐field phenomenon and its 
implications should be recognised in order to provide effective and quality teaching, substantial 
teacher support and sufficient staff development programmes. 

 

The education trust (2008) Core Problems: Out‐of‐field teaching persists in key academic courses 
and high‐poverty schools. The education trust, November 2008. 

 

This report details that the highest rates of out‐of‐field teaching appear in high‐poverty and high‐ 
minority schools, the very schools where students desperately need good teachers. Out‐of‐field 
teaching is rampant even in disciplines in which shortages do not exist and in states with a surplus of 
teachers for available vacancies in all fields. Although out‐of‐field teaching in core subjects is 
unacceptably high, the problem is especially acute in secondary school mathematics classes. 

 

Toerner, G. & Toerner, A. (2011) Underqualified math teachers or out‐of‐field teaching in 
Mathematics ‐ A neglectable Field of Action? Publication details unavailable. 

 
This attempt at stock‐taking deals with out‐of‐field teaching in mathematics ‐ examined both from 
the German perspective and from an international perspective. It is obvious that there is much more 
out‐of‐field teaching in math in schools than generally assumed. Therefore, the community of 
mathematicians as well as the mathematics lecturers at university have to notice a field of action 
which requires our permanent and full attention: On the one hand there is no way to avoid enhanced 
training courses for certain groups and types of school, on the other hand you have to set a     
suitable course via regulations for the education of teachers so that the teaching staff who are 
subsequently responsible for the math classes in schools has obtained a basic education in the first 
phase of their qualification. Since all in all an increasing shortage of qualified math teachers is 
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anticipated, measures to enhance the attraction of this specialist teaching profession ‐ as far as 
possible in combination with another affine subject ‐ are essential. 

 

Vale, C. (2010) Supporting 'out‐of‐field' teachers of secondary mathematics. Australian 
mathematics teacher 66(1): 17‐24. 

 
A paper that outlines programs at Victoria University designed to support teachers of mathematics 
who are out‐of‐field. 

 
 

Vale, C., McAndrew, A. & Krishnan, S. (2011) Connecting with the horizon: developing teachers' 
appreciation of mathematical structure. Journal of mathematics teacher education 14(3): 193‐212. 

 

A professional learning program for teachers of junior secondary mathematics regarding the content 
and pedagogy of senior secondary mathematics is the context for this study of teachers' 
mathematical and pedagogical knowledge. The Victorian Certificate of Education (VCE) Mathematics 
Professional Learning Program was designed for practicing 'out‐of‐field' teachers of junior secondary 
mathematics, that is, teachers who had not completed a sub‐major in tertiary mathematics and may 
not have undertaken initial teaching education in mathematics, to prepare them to teach senior 
secondary mathematics. The analysis of teachers' reflections on their learning explored teachers' 
understanding of mathematical connections and their appreciation of mathematical structure. The 
findings indicate that a professional learning program about senior secondary mathematics can 
enable practicing teachers to deepen and broaden their knowledge for teaching junior secondary 
mathematics and develop their practice to support their students' present and future learning of 
mathematics. Further research is needed about professional learning approaches and tasks that may 
enable teachers to imbed and develop awareness of structure in their practice. 

 
 

Woolford, J.E., Presti, S.M., Gray, A. & Coble, R. (1982) Teacher certification: Out‐of‐field teaching 
in Grades 7‐12 in North Carolina. A N.C. Center for Public Policy Research Book. North Carolina 
Center for Public Policy Research. 

 

A comprehensive book that considers out of field teaching in one US state: North Carolina in the 
early 1980s. 

 
Woolford, J.E., & Presti, S.M. (1982) Teacher certification: Out‐of‐field teaching in Grades 7‐12. 
North Carolina Insight November 1982: 49‐52. 

 

Magazine article on teacher certification and out‐of‐field teaching. 
 

Zepeda, S.J. (2006) High stakes supervision: we must do more. International journal of leadership 
in education 9(1): 61‐73. 

 
The characteristics of the emerging and existing teaching force are explored in relation to 
supervision. Key trends that exacerbate teacher shortages include out‐of‐field teaching, increases in 
student population, critical subject‐area shortages, attrition, and retirement. This paper calls for a 
high‐stakes form of supervision as a long‐term solution to working with the constantly changing 
nature of the teaching force. 
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Teacher Certification/Transitioning 

 
Alexander, C. & Fuller, E. (2004) Does teacher certification matter? Teacher certification and 

middle school mathematics achievement in Texas. Paper presented at the annual meeting of the 

American Educational Research Association, San Diego, CA, April 12, 2004. 

Conference paper that considers the supply of teachers in mathematics. 

Alexander, C. & Fuller, E. (2005) Effects of teacher qualifications on student achievement in middle 

school Mathematics in Texas. Paper presented at the Annual Meeting of the American Educational 

Research Association, Montreal, Canada, April 2005. 

Conference paper that considers the supply of teachers in mathematics. 
 

Boe, E.E., Shin, S. & Cook, L.H. (2007) Does teacher preparation matter for beginning teachers in 

either special or general education? Journal of special education 3: 158‐170. 
 

Paper on the No Child Left Behind Act and how teach content knowledge and preparation is 

impacted by a de‐emphasis on pedagogy and teaching practicums. 
 

Britton, E., McCarthy, E., Ringstaff, C. & Allen, R. (2012) Addressing challenges faced by early‐ 

career mathematics and science teachers: A knowledge synthesis. Retrieved from Website for 

Knowledge Management and Dissemination project: http://www.mspkmd.net/papers. 
 

A paper that discusses early career maths and science teachers and how they deal with the 

challenges associated with all aspects of being new to the profession. 
 

Buchanan, J. (2006) What they should have told me: six beginning teachers' reflections on their 

pre‐service education in the light of their early career experiences. Curriculum perspectives 26(1): 

38‐47. 

 

A study that examines early career teachers and their needs. It looks at how those needs inform the 

content and delivery of pre‐service teacher programs. 
 

Bulman, J. & Harrison, A. (2003) Outfielders: developing PCK in teachers from other fields teaching 

secondary school science, Research perspectives on education for the future. Post Pressed, Flaxon 

Qld. 
 

A study that focusses on two beginning primary‐trained teachers who are transitioning to secondary 

science. 
 

Bulman, J. & Harrison, A. (2005) Outfielders: an unknown quantity in secondary school science. 

AARE 2004 Conference paper. 
 

A study that focusses on two beginning primary‐trained teachers who are transitioning to secondary 

science. 

Cochran‐Smith, M., McQuillan, P., Mitchell, K., Terrell, D.G., Barnatt, J., D’Souza, L., Jong, C. 
Shakman, K., Lam, K. & Gleeson, A.M. (2012) A longitudinal study of teaching practice and early 
career decisions: A cautionary tale. American educational research journal 49(5): 844‐880. 

http://www.mspkmd.net/papers
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This paper examines a within‐case and cross‐case analysis of 15 cases at four distinct time points 
within a 5‐year period leading to the authors identification of multiple patterns of teaching practice 
linked to early career decisions, which reflect considerable variation in quality of teaching and career 
trajectory. 

 

Darling‐Hammond, L. (2000) Teacher quality and student achievement: A review of state policy 
evidence. Education policy analysis archives 8(1): 1‐44. 

 

An examination of ways in which teacher qualifications and other school inputs are related to 
student achievements in US states using data from a 50‐state survey of policies, state case study 
analysis and other surveys. 

 

Darling‐Hammond, L., Berry, B. & Thoreson, A. (2001) Does teacher certification matter? 
Evaluating the evidence. Educational evaluation and policy analysis 23(1): 55‐77 

 

Response to a 2000 article that claims that teacher certification has little bearing on student 
achievement. 

 

Fenwick, A. (2011) The first three years: experiences of early career teachers. Teachers and 
teaching: theory and practice 17(3): 325‐343. 

 

Two discourses of current relevance to national and international educators‐‐early professional 
learning (EPL) and curriculum change are considered here. 

 

Goldhaber, D.D. & Brewer, D.J. (2000) Does teacher certification matter? High school teacher 
education and urban society status and student achievement. Educational evaluation and policy 
analysis 22(2): 129‐145. 

 

An examination of specific state‐by‐state differences in teacher licensure requirements and if these 
arrangements systematically affect student achievement. 

 

Haggarty L. & Postlethwaite, K. (2012) An exploration of changes in thinking in the transition from 
student teacher to newly qualified teacher. Research papers in education 27(2): 241‐262. 

 
For newly qualified teachers (NQTs), the induction period of support is an important phase which  
has the potential to deepen learning that has already taken place in initial teacher education (ITE) as 
well as preparing the NQT for future learning. A particularly crucial time in the induction process is 
the first term of teaching, when NQTs are likely to be facing a 'reality shock' in relation to their new 
responsibilities. Data were collected by questionnaire from a volunteer sample of student teachers  
of science and mathematics close to the end of their ITE course and then by questionnaire from the 
same sample towards the end of their first term as NQTs. 

 
Harris, K‐L. & Farrell, K. (2007) The science shortfall: an analysis of the shortage of suitably  
qualified science teachers in Australian schools and the policy implications for universities. Journal 
of Higher Education Policy and Management 29(2): 159‐171. 

 

This article highlights the findings most relevant for the university sector, and examines the policy 
implications, including those for the curriculum design of both science and teacher education 
programs when considering the shortage of qualified science teachers in Australian schools. 

 

Hawk, P.P., Coble, C.R. & Swanson, M. (1985) Certification: it does matter. Journal of teacher 
education. 36(3): 13‐15. 
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US paper that considers if there is a positive relationship exists between mathematics teacher 
certification and teaching effectiveness. 

 
Herold, F.A. & Waring, M. (2011) So much to learn, so little time...: Pre‐service Physical Education 
teachers' interpretations and development of subject knowledge as they learn to teach. 
Evaluation & research in education 24(1): 61‐77. 

 

This paper explores the development of pre‐service teachers during a one‐year programme of initial 
teacher training and education of secondary physical education in England. 

 
Hudson, S., Beutel, D. & Hudson, P. (2009) Teacher induction in Australia: A sample of what's 
really happening. Research in comparative and international education 4: 53‐62. 

 

This qualitative, year‐long study aims to explore and describe the induction experiences of eight 
beginning teachers as they negotiated their first year of teaching. Data gathered through interviews 
and emails indicated that these teachers required further development on: catering for individual 
differences, assessing in terms of outcomes, relating to parents, relating to the wider community, 
and understanding school policies; however, relating to students and understanding legal 
responsibilities and duty of care were not issues. 

 
Ingersoll, R.M. (2004) Why some schools have more underqualified teachers than others in (ed.) 
Ravitch, D. Brookings papers on education policy. Brookings Institution Press, Washington, pp. 45‐ 
88. 

 
Consideration of the differences between schools and why inequities occur between schools which 
lead to out‐of‐field teaching. 

 

Ingersoll, R.M. (2005) The problem of underqualified teachers: A sociological perspective. 
Perspectives 2: 175‐178. 

 
Ingersoll gives an account of his work to date. 

 

Ingersoll, R.M. (2007) A comparative study of teacher preparation and qualifications in six nations. 
Consortium for Policy Research in Education. 

 
The objective of this report is to present the results from a collaborative, comparative study that 
examined the preparation and qualifications of elementary and secondary teachers in six nations 
and one autonomous region: China, Hong Kong, Japan, South Korea, Singapore, Thailand, and the 
United States. Unlike other recent cross‐national teacher studies, this project adopted a relatively 
specific focus on one key issue linked to the performance and quality of teachers‐‐the qualifications 
and preparation of teachers. The objective of the study was to compare how each system itself 
defines teacher qualifications and standards and then to address the question: how well are the 
different educational systems succeeding in ensuring all students are taught by qualified teachers? 
The study addressed this overarching issue by examining comparative data from each of the seven 
educational systems on three specific research questions: (1) What are the preparation 
requirements and standards to become a teacher?; (2) What are the levels of qualifications of the 
current teaching force?; and (3) What proportions of teachers are not qualified in the subjects they 
teach? 
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Ingersoll, R. and Smith, T.M. (2004) Do teacher induction and mentoring matter? NASSP Bulletin 
88(638): 28‐40. 

 

In recent years there has been a growing interest in support, guidance, and orientation programs‐‐ 
collectively known as induction‐‐for beginning elementary and secondary teachers during the 
transition into their first teaching jobs. This study examines whether such supports have a positive 
effect on the retention of beginning teachers. The study also focuses on different types and 
components of induction, including mentoring programs, collective group activities, and the 
provision of extra resources and reduced workloads. The results indicate that beginning teachers 
who were provided with multiple supports, were less likely to move to other schools and less likely 
to leave the teaching occupation altogether after their first year. Some forms of assistance and 
support, however, did not appear to increase beginners' retention. 

 

Ingersoll, R.M. & Strong, M. (2011) The impact of induction and mentoring programs for beginning 
teachers: A critical review of the research. Review of educational research 81(2): 201‐233. 

 
This review critically examines 15 empirical studies, conducted since the mid‐1980s, on the effects of 
support, guidance, and orientation programs‐‐collectively known as induction‐‐for beginning 
teachers. 

 
Jonas, R.O. (1943) Teacher certification. Review of educational research 13: 301‐306. 

 
This article discusses a research on the growing interest in teacher certification policies in the U.S. in 
the 1940s. 

 
Knievel, I., Lindmeier, A.M. & Heinze, A. (2015) Beyond Knowledge: Measuring Primary Teachers’ 
Subject-Specific Competences in and for Teaching Mathematics with Items Based on Video 
Vignettes. International Journal of Science and Mathematics Education 13(2): 309-329. 
 
Teachers’ subject-specific cognition is seen as an important factor for the quality of instruction and, 
accordingly, student learning. However, in-depth research on these relations can only be carried out 
if a sound theoretical model for subject-specific teacher cognition (knowledge and 
competence/practical skills) and—in the case of a quantitative research approach—corresponding 
measures are available. The subject-specific cognition can be modeled as basic professional 
knowledge (BK) complemented by two further components of reflective competence (RC) and 
action-related competence (AC) with a close connection to professional demands. In order to 
implement these subject-specific demands rigorously, we developed innovative standardized 
measures for primary mathematics teachers. In particular, we argue that video-based items that are 
implemented in a speed condition and rated as holistic observations are well suited to realize the 
assessment of action-related competence. This article gives a detailed insight into the test 
development as well as the coding and scoring procedure and focuses on validation efforts. The 
study is based on the data of 85 in-service primary mathematics teachers and shows the viability of 
the approach. Classical scale analyses as well as confirmatory factor analyses and the comparison of 
different models as well as teacher groups (mathematics certified vs. non-mathematics certified 
teachers) give evidence for the validity and reliability of the measures.  
 
 
Kumazawa, M. (2011) Vulnerability and resilience: Working lives and motivation of four novice EFL 
secondary school teachers in Japan. Thesis, Doctor of Education, Temple University. 

 

This study is a longitudinal, qualitative, interpretive inquiry into the work motivation of four novice 
EFL teachers at public secondary schools in Japan. 
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Levine, A. (2006) Educating school teachers, The education schools project, Washington DC. 

 

A policy report that discusses the results of a four year study of America’s education schools. It 
focusses on the classroom teacher education. 

 
Lubbers, J.H., Repetto, J.B. & McGorray, S.P. (2008) Perceptions of transition barriers, practices, 
and solutions in Florida. Remedial and special education 29(5): 280‐292. 

 
To determine teacher working knowledge of transition best practices, the Transition Programs and 
Services (T‐PAS) survey was administered to 2,000 middle and high school teachers and 70 school 
district transition contacts. Three questions were asked: (a) What barriers exist that hinder the 
transition process? (b) What effective practices facilitate the transition process? and (c) What 
suggestions do you have for improvement of the transition process? Analysis of information from 
each of the questions resulted in the identification of the same categories, themes, and subthemes 
across documents. Results show a need to (a) investigate the role of pre‐service and in‐service 
preparation of teachers, (b) identify structures that enhance a teacher's ability to facilitate transition 
processes, and (c) examine participation of students and other transition stakeholders in the 
activities crucial to transition planning. 
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Martinez, K. (2004) Mentoring new teachers: Promise and problems in times of teacher shortage. 
Australian journal of teacher education 48(1): 95‐108. 
This paper examines several contextual aspects affecting mentoring in the current educational 
landscape: the differentiated impact of teacher supply, appointment and retention; changing 
teacher entry and career pathways; an expanded knowledge base for teaching, accompanied by 
increased accountability; systemic preparation and reward of mentors; and improved 
communication technology. 

 

McClune, B. Alexander, J. & Jarman, R. (2012) Unexpected allies: Advancing literacy in a ‘Science– 
English’ cross‐curricular context. International journal of educational research 55: 66‐78. 

 
Critical reading of science‐based media reports is an authentic context in which to explore the mutual 
interests of teachers of Science and English, who want to use science in the media to                
promote their subject discipline while encouraging cross‐curricular learning. This empirical study 
focused on 90 teachers of science and English to explore their aptitude and capability for critical 
reading of science‐based news reports. The influences of specialist subject culture and the extent of 
classroom experience contributed to the distinctive nature of the responses. The study revealed 
features in critical reading that were characteristic of the subject background of the participants. It 
suggested approaches to initial teacher education and ongoing professional development that would 
be mutually beneficial to teachers from different disciplines in promoting among pupils a critical 
approach to science‐related news media. 

 
McCormack, A. (2008) Becoming an insider: the impact of mentoring on the development of early 
career teachers. AARE 2007 International education research conference: Fremantle. 

 
This paper details a study which tracked 16 early career teachers through their first year of teaching. 
The teachers and their mentors were interviewed on three occasions in an attempt to provide a clear 
understanding of how these early career teachers achieve control over their professional growth  
and the role mentors played in this process. 

 
Nixon, R. S., Dubois, S. L., Jurkiewicz, M. A., Toerien, R., Campbell, B. K. & Luft, J. A. (2014) Science 
knowledge for teaching: Characterizations from early career teachers. Paper presented at the 
conference for the Association for Science Teacher Educators, San Antonio, Texas. 

 
This study looks at how beginning biology and chemistry teachers conceptualize their science 
knowledge for teaching. This is separate from the traditional knowledge bases and from the science 
knowledge of scientists. An analysis of interviews from 16 teachers shows that advances in 
complexity and structure do not necessarily occur with experience. The cases of two teachers 
highlight the critical role of teacher content knowledge in persisting in a challenging context and the 
critical role of a supportive context for a beginning teacher with limited content knowledge. 

 
Oliver, M. (2009) Listening to the learners: mentee's perspectives of a mentoring program for first‐ 
year science teachers. Teaching science 55(4): 6‐11. 

 
Mentoring teachers during their early career induction has the potential to pay long‐ term benefits 
in respect of improved teacher effectiveness and retention. To add to understanding of mentoring 
beginning teachers, this paper documents the experiences of thirty‐ eight teachers in their first year 
of teaching Science or Mathematics who participated in an innovative mentoring program. 

 
Richardson, A.R. (2008) An examination of teacher qualifications and student achievement in 
Mathematics. Thesis, Doctor of education. Auburn University. 
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This study assessed whether or not there is a difference in teacher qualifications that might help 
predict the academic performance of middle school students on the mathematics portion of a state 
wide test. Does teacher preparation, certification and teaching experience have a relationship to 
mathematics achievement for school students? 

 
Rodd, M. (2012) In‐service courses for teachers of mathematics: identity, equity and mathematics. 
Equity and quality in education conference, Beijing Normal University, Beijing. 

 

In secondary schools within the UK there are many teachers of mathematics who are qualified 
teachers, but have not been trained to teach mathematics. There are various courses, some of which 
have been supported by government that ‘retrain’ these teachers so that they are ‘specialist 
secondary mathematics teachers’ and this paper draws on experience of providing several of such 
courses. 

 
Skilbeck, M. (2004) Paradoxes for teachers and teaching. Educare news 145: 29‐31. 

 
The author asks why, despite a succession of reports and studies over thirty years, we still struggle to 
develop national policies for teaching and the initial and continuing education of teachers. 

 
Smith, T.M & Ingersoll, R.M. (2004) What are the effects of induction and mentoring on beginning 
teacher turnover? American educational research journal 41(3): 681‐714. 

 

In recent years there has been an increase in the number of programs offering support, guidance, 
and orientation for beginning teachers during the transition into their first teaching job. This study 
examines whether induction programs have a positive effect on the retention of beginning teachers. 

 

State Higher Education Executive Officers Association (1999) State Higher Education Support for 
Beginning Teachers. Teacher Success. December 1999. 

 
A Report of the State Higher Education Executive Officers Eisenhower Coordinators Network and 
how this network supports beginning teachers. 

 

Stone, J.C. (1963) Teacher certification, supply and demand. Review of educational research 33(4): 
343‐354. 

 
A paper on the interrelatedness of certification, supply and demand. 

 

Teacher Education Ministerial Advisory Group (2014) Action Now: Classroom Ready Teachers, 
Department of Education, Government of Australia, http://www.studentsfirst.gov.au/teacher‐ 
education‐ministerial‐advisory‐group. 

 

TEMAG Report on teacher education. 
 

Tournaki, N., Lyublinskaya, I. & Carolan, B.V. (2009). Pathways to teacher certification: Does it 
really matter when it comes to efficacy and effectiveness? Action in teacher education 30(4): 96‐ 
109. 

 

This study compares teacher candidates who followed three pathways leading to certification in 
adolescence education while attending the same university. A limited number of factors were held 
constant among pathways, and only factors inherent to the routes were varied. The dependent 
variables were (1) teacher effectiveness, as measured through Danielson's Observation Scale, and (2) 

http://www.studentsfirst.gov.au/teacher
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teacher efficacy, as measured through Gibson and Dembo's Teacher Efficacy Scale. No significant 
differences in efficacy or effectiveness were found, suggesting that the policy of offering a variety of 
pathways leading to certification might be one that produces similarly qualified teachers. 

 
Ward, G. (2008) Work environments of early career secondary school science teachers. PhD Thesis. 
Curtin University of Technology, Bentley WA. 

 
The current study examined the work environments of early career secondary school science  
teachers and their career aspirations. Because the subject department is the site of secondary school 
teachers' daily work, it was the departmental‐level work environment that was the focus in this 
thesis. 

 
Whannell, R. (2012) An examination of student attrition in a tertiary bridging program and 
progression to the first semester of undergraduate study in a regional university. PhD Thesis. 
University of the Sunshine Coast. 

 
PhD Thesis. 

 

Wiggins, K.P. (2010) Effective support for teachers: The impact of a two‐year beginning teacher 
induction and mentoring program in a small urban school district. Doctor of Education thesis. 
Texas A&M University. 

 
Thesis that examines attrition rates of teachers and determines if an induction and mentoring 
program impacts upon attrition rates. 

 
Wilson, R. E., and Kittleson, J. M. (2012) The role of struggle in pre‐service elementary teachers’ 
experiences as students and approaches to facilitating science learning. Research in science 
education 42: 709‐728. 

 
An examination of pre‐service teachers approaches to learning in science and their approaches to 
science teaching. 

 

Woellner, R.C. (1949) Teacher certification. Review of educational research 19: 250‐253. 
 

This article presents information related to the certification of teachers in the United States. There 
are two categories of problems involved in teacher certification. The first category of problems 
concerns the status of teacher. The other category of problems concerns the lack of justification of 
the present practices followed in teacher certification. The current status of teacher certification is 
of interest to many professional workers who are concerned with the education of children in the 
U.S. 

 
Wood, A.L. (2001) What does research say about teacher induction and IHE/LEA Collaborative 
Programs? Issues in teacher education 10(2): 68‐81. 

 
Examines collaborative teacher induction programs involving higher education institutions and local 
education agencies, focusing on the California experience. Four themes include the importance of 
multiple support or a triad model of support, unique opportunities offered by Professional 
Development Schools, the role of teacher educators in smoothing the transition for beginning 
teachers, and the need to emphasize collaborations with site administrators. 



24  

Wood, A.L. (2005) The importance of principals: Site administrators' roles in novice teacher 
induction. American secondary education 33(2): 39‐63. 

 

This study explores principals' roles in a large, urban, standards‐based induction program. 
 

Wood, A.L. & Stanulis, R.N. (2009) Quality teacher induction: "Fourth‐wave" (1997‐2006) induction 
programs. New educator 5: 1‐23. 

 

The purpose of this essay is to describe quality teacher induction that has evolved from "fourth‐ 
wave" (1997‐2006) teacher induction program development and research. A definition of quality 
induction is proposed, and a set of induction goals and components are outlined. Understandings 
gained from fourth‐wave programs are described, including ways in which quality induction programs 
are delineated by their comprehensive systems of organized, educative mentor assistance, 
professional development, and formative assessment of novice teachers in their first‐through‐third 
years of teaching. More empirical studies are needed on the effects of induction on novice teacher 
performance and student achievement, and on subject‐based and urban teacher induction. 

 
Woolford, J.E., Presti, S.M., Gray, A. & Coble, R. (1982) Teacher certification: Out‐of‐field teaching 
in Grades 7‐12 in North Carolina. A N.C. Center for Public Policy Research Book. North Carolina 
Center for Public Policy Research. 

 
Book (unable to locate any abstract or a copy of the book). 

 

Woolford, J.E., & Presti, S.M. (1982) Teacher certification: Out‐of‐field teaching in Grades 7‐12. 
North Carolina Insight November 1982: 49‐52. 

 
Magazine article on teacher certification and out‐of‐field teaching. 
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Professional development 
 
 

Dash, S., De Kramer, R.M., O'Dwyer, L.M., Masters, J., & Russell, M. (2012) Impact of online 
professional development on teacher quality and student achievement in Fifth Grade 
Mathematics. Journal of research on technology in education (International Society for Technology 
in Education) 45(1): 1‐26. 

 

This paper presents findings from an impact study of OPD courses in fractions, algebraic thinking, 
and measurement on 79 fifth grade teachers' pedagogical content knowledge and pedagogical 
practices as well as their students' mathematics achievement. 

 

Escalada, L.T. & Moeller, J.K. (2006) The challenges of designing and implementing effective 
professional development for out‐of‐field high school Physics teachers. American Institute of 
Physics AIP Conference Proceedings 818(1): 11‐14. 

 

This paper will identify how the University of Northern Iowa Physics Department is attempting to 
address the needs of the high school physics teacher through its course offerings and professional 
development programs for teachers. 

 

Fenwick, A. (2011) The first three years: experiences of early career teachers. Teachers and 
teaching: theory and practice 17(3): 325‐343. 

 

Two discourses of current relevance to national and international educators‐‐early professional 
learning (EPL) and curriculum change are considered here. 

 

Ferguson‐Patrick, K. (2011) Professional development of early career teachers: a pedagogical focus 
on cooperative learning. Issues in educational research 21(2): 109‐129. 

 

This article examines data from an action research study that explored the impact of cooperative 
learning (CL) pedagogy on the professional learning of early career teachers. It focuses on the 
experiences of two early career teachers, one in her first year of teaching and the other in her third 
year, who participated in professional development on cooperative learning. 

 

Futernick, K. (2010) Incompetent teachers or dysfunctional systems? Phi delta kappan 92(2): 59‐ 
64. 

 

An article that considers how it can be assured that teachers work within a highly functional system 
providing meaningful evaluations, high‐quality professional development, reasonable class sizes, 
reliable and stable leadership and time for planning and collaboration. 

 

Ganser, T. & Koskela, R. (1996) A comparison of mentor selection, incentives, training and support, 
and mentoring activities in six Wisconsin mentoring programs for beginning teachers. Paper 
presented at the annual meeting of the association of teacher educators, St. Louis February 24‐28, 
1996. 

 

Six mentoring programs for teachers in Wisconsin for beginning teachers are examined in this 
conference paper. 

 
Hobson, A.J. & Ashby, P. (2012) Reality aftershock and how to avert it: Second‐year teachers' 
experiences of support for their professional development. Cambridge journal of education 42(2): 
177‐196. 
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Drawing on analyses of data from a large‐scale, mixed‐method study of new entrants to the teaching 
profession in England, this article presents new findings on beginner teachers' experiences of post‐ 
induction support for their professional development, about which little was previously known. 

 
Hutchison, L.F. (2012) Addressing the STEM teacher shortage in American schools: Ways to recruit 
and retain effective teachers. Action in teacher education 34: 541‐550. 

 

This study examined the experiences of three new STEM teachers who entered teaching through 
different pathways, focusing on those experiences related to the effectiveness of mentoring and the 
meaningfulness of professional development. 

 
McClune, B. Alexander, J. & Jarman, R. (2012) Unexpected allies: Advancing literacy in a ‘Science– 
English’ cross‐curricular context. International journal of educational research 55: 66‐78. 

 
Critical reading of science‐based media reports is an authentic context in which to explore the mutual 
interests of teachers of Science and English, who want to use science in the media to                
promote their subject discipline while encouraging cross‐curricular learning. This empirical study 
focused on 90 teachers of science and English to explore their aptitude and capability for critical 
reading of science‐based news reports. The influences of specialist subject culture and the extent of 
classroom experience contributed to the distinctive nature of the responses. The study revealed 
features in critical reading that were characteristic of the subject background of the participants. It 
suggested approaches to initial teacher education and ongoing professional development that would 
be mutually beneficial to teachers from different disciplines in promoting among pupils a critical 
approach to science‐related news media. 

 
Moor, H., Jones, M., Johnson, F., Martin, K., Cowel E. & Bojke, C. (2006) Mathematics and science 
in secondary schools: the deployment of teachers and support staff to deliver the curriculum. 
Department for Education and Skills Research Report, London. 

 
A report that delivers the findings of a study of teacher deployment in mathematics and science 
departments in four English secondary schools. 

 

Office of the Chief Scientist (2014) Science, technology, engineering and mathematics: Australia's 
future. Australian Government, Canberra. 

 
Chief scientist report on STEM into Australia’s future. 

 

Vale, C., McAndrew, A. & Krishnan, S. (2011) Connecting with the horizon : developing teachers' 
appreciation of mathematical structure. Journal of mathematics teacher education 14(3): 193‐212. 

 
A professional learning program for teachers of junior secondary mathematics regarding the content 
and pedagogy of senior secondary mathematics is the context for this study of teachers' 
mathematical and pedagogical knowledge. The Victorian Certificate of Education (VCE) Mathematics 
Professional Learning Program was designed for practicing 'out‐of‐field' teachers of junior secondary 
mathematics, that is, teachers who had not completed a sub‐major in tertiary mathematics and may 
not have undertaken initial teaching education in mathematics, to prepare them to teach senior 
secondary mathematics. The analysis of teachers' reflections on their learning explored teachers' 
understanding of mathematical connections and their appreciation of mathematical structure. The 
findings indicate that a professional learning program about senior secondary mathematics can 
enable practicing teachers to deepen and broaden their knowledge for teaching junior secondary 
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mathematics and develop their practice to support their students' present and future learning of 
mathematics. Further research is needed about professional learning approaches and tasks that may 
enable teachers to imbed and develop awareness of structure in their practice. 

 
 

White, A. (2011) NSW secondary mathematics teachers battered by a ‘perfect storm.’ Retrieved 
from        http://learning21c.wordpress.com/2011/05/29/nsw‐secondary‐mathematics‐teachers‐ 
battered‐by‐a‐perfect‐storm/. 

 

In this magazine article, Allan White examines nine issues he feels compromise the effective 
teaching and student learning of mathematics in secondary schools in New South Wales, Australia. 

http://learning21c.wordpress.com/2011/05/29/nsw


28  

Identity/ Self‐efficacy 
 

Beijaard, D., Meijer, P.C. & Verloop, N. (2004) Reconsidering research on teachers’ professional 

identity. Teaching and teacher education 20: 107‐128 
 

The studies considered in this review of research from the early 2000s on teachers’ professional 

identity is categorised into three categories: (1) studies in which the focus was on teachers’ 

professional identity formation, (2) studies in which the focus was on the identification of 

characteristics of teachers’ professional identity, and (3) studies in which professional identity was 

(re)presented by teachers’ stories. In the studies reviewed, the concept of professional identity was 

defined differently or not defined at all. Four essential features of teachers’ professional identity 

could be derived from the studies. 

 

Beltman, S., Mansfield, C. & Price, A. (2011) Thriving not just surviving: a review of research on 

teacher resilience. Educational research review 6(3): 185‐207. 
 

This paper reviews recent empirical studies related to the resilience of early career teachers. 

Resilience is shown to be the outcome of a dynamic relationship between individual risk and 

protective factors. Individual attributes such as altruistic motives and high self‐efficacy are key 

individual protective factors. 
 

Darby‐Hobbs, L. (2013) Responding to a relevance imperative in school science and mathematics: 
Humanising the curriculum through story. Research in science education 43: 77‐97. 

 

This paper explores how teachers translate the ‘relevance imperative’ evident in contemporary 
rhetoric surrounding quality education, into their mathematics and science teaching. Interview data 
and critical incidents from classroom practice are used to explore how six teachers attempted to 
make the subject matter meaningful for their students. 

 

Ferguson‐Patrick, K. (2011) Early career teachers' changes to practice, confidence and 
understandings in cooperative learning: a case study doctoral project update. Australian 
Association for Research in Education 2008 International education research conference: Brisbane: 
papers collection. 

 

This paper explores results from classroom observations and interviews with two early career 
teacher participants after professional development in cooperative learning (CL). 

 

Goos, M.E. & Bennison, A. (2008) Developing a communal identity as beginning teachers of 
mathematics: Emergence of an online community of practice. Journal of mathematics teacher 
education 11(1): 41‐60. 

 

The aim of this study is to investigate how a community of practice focused on becoming a teacher 
of secondary school mathematics emerged during a pre‐service teacher education programme and 
was sustained after students graduated and began their first year of full‐time teaching in schools. 

 
Grootenboer, P. J. & Zevenbergen, R. (2008) Identity as a lens to understand learning 
mathematics: Developing a model in (eds.) Goos, M., Brown, R. & Makar, K., Navigating currents 
and charting directions ‐ Proceedings of the 31st annual conference of the Mathematics Education 
Research Group of Australasia MERGA pp.243‐250. 
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Conference paper that examines teaching mathematics and teacher identity. 
 

Hall, J.L. (1995) Teacher socialization: a spiral process. Teacher educator 30(4): 25‐36. 
 

Four studies examined teacher socialization processes from four perspectives to document what 
happens during the learning process and what transition pattern occurs. Analysis of student/teacher 
journals indicated that pre‐service and beginning teachers go through similar transition processes in 
becoming teachers. Six themes dominated the transition process in teacher socialization. 

 

Kola, A.J. & Sunday, O.S. (2015) A Review of Teacher Self-Efficacy, Pedagogical Content 
Knowledge (PCK) and Out-of-Field Teaching: Focussing on 
Nigerian Teachers. International Journal of Elementary Education 4(3): 80-85. 
 
Teachers are crucial to the success of any educational system and the success of any nation in 
general. In fact, it is not an overstatement to say the teacher is the most important educational 
resource in school. The world is not static but dynamic. Therefore, systems in a dynamic world are 
changing every day. Based on this conjecture this paper reviewed three educational constructs as 
related to teacher development in a changing world. These are teacher self -efficacy, pedagogical 
content knowledge (PCK) and out-of-field teaching. The paper observed that these constructs are 
paramount to the success of any teacher because studies indicate their influence on students ’ 
academic performance. The conclusion of the paper was that these constructs are yet to be taken 
seriously by the stakeholders in the Nigerian educational system. The paper suggested some 
recommendations for improving teachers’ self-efficacy, PCK and reduction in out-of –field teaching 
in Nigeria. 
 
 Kumazawa, M. (2011) Vulnerability and resilience: Working lives and motivation of four novice EFL 
secondary school teachers in Japan. Thesis, Doctor of Education, Temple University. 

 
This study is a longitudinal, qualitative, interpretive inquiry into the work motivation of four novice 
EFL teachers at public secondary schools in Japan. 

 
Olitsky, S. (2007) Facilitating identity formation, group membership, and learning in science 
classrooms: What can be learned from out‐of‐field teaching in an urban school? Science education 
10: 201‐221. 

 

The various sets of data obtained from the ethnographic research shows that various forms of 
classroom interactions help students in learning science by making them develop their own identity, 
as well as a group membership. The analysis reveals that the various out of field activities of the 
teachers, especially in the urban schools widely help the students in developing solidarity, as the risk 
of using science language is highly reduced. 

 
Prosser, B. (2008) The role of the personal domain in middle years teachers’ work. Australian 
journal of middle schooling 8(2): 11‐16. 

 
This paper reports on interviews with three middle years teachers in South Australia, and focuses on 
the emotional labour associated with maintaining relationships, the complexity of developing 
relationships in difficult middle school environments, and how these teachers sustain themselves in 
this demanding work, not just for a term, or for a year, but over a career. 

 

Proweller, A. & Mitchener, C. (2004) Building teacher identity with urban youth: Voices of 
beginning middle school science teachers in an alternative certification program. Journal of 
research in science teaching 41(10): 1044‐1062. 
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This study focusing upon teacher identity examines how beginning teacher interns who are part of 
an alternative route to teacher certification construct a professional identity as science educators in 
response to the needs and interests of urban youth. 

 
Richardson, E. (2008) 'Trust me kids, I'm a teacher': building a teacher identity. Australian 
Association for Research in Education, 2007 International education research conference. 
Fremantle Western Australia. 

 
This conference paper draws on a small qualitative study inquiring into the way early career teachers 
in the Australian state of Victoria have experienced their first and second years of teaching. 

 

Rodd, M. (2012) In‐service courses for teachers of mathematics: identity, equity and mathematics. 
Equity and Quality in Education conference, Beijing Normal University, Beijing. 
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In secondary schools within the UK there are many teachers of mathematics who are qualified 
teachers, but have not been trained to teach mathematics. There are various courses, some of which 
have been supported by government that ‘retrain’ these teachers so that they are ‘specialist 
secondary mathematics teachers’ and this paper draws on experience of providing several of such 
courses. 

 
Ross, J.A., Cousins, J.B., Gadalla, T. & Hannay, L. (1999) Administrative Assignment of Teachers in 
Restructuring Secondary Schools: The Effect of Out‐of‐Field Course Responsibility on Teacher 
Efficacy. Educational administration quarterly 35(5): 782‐805. 

 
Previous studies have treated teacher efficacy as a unitary trait without considering how teachers’ 
expectations of their ability to produce student learning varies within teaching assignments. In this 
study, teachers in nine restructuring secondary schools in one district estimated their ability to 
perform common teaching tasks in four of the courses they expected to teach in the coming school 
year. Although the portion of the variance explained was small, the study found that teacher efficacy 
was lower for courses outside the teacher’s subject. The effects of teaching outside one’s area were 
greater than the effects of track and grade—two course characteristics that have been linked to 
teacher efficacy in previous research. This study also found that teacher efficacy was influenced by 
teacher leadership roles. Teachers who were expected to promote student learning across subjects 
had lower teacher efficacy than teachers in traditional positions of added responsibility (department 
heads) and teachers who were not in leadership positions. 

 
Settlage, J., Southerland, S., Smith, L., & Ceglie, R. (2009) Constructing a doubt‐free teaching self: 
Self‐efficacy, teacher identity, and science instruction within diverse settings. Journal of research 
in science teaching 46(1): 102‐125. 

 
This study examined the influence of field placements settings with varying demographic profiles on 
pre‐service elementary teachers. Data were gathered at three points during the participants’ final 
year in their teacher preparation program in order to chart changes over time in science teaching 
self‐efficacy beliefs. These measures were supplemented by interviews to investigate attitudes  
about teaching science in diverse settings. 

 

Tournaki, N., Lyublinskaya, I. & Carolan, B.V. (2009). Pathways to teacher certification: Does it 
really matter when it comes to efficacy and effectiveness? Action in teacher education 30(4): 96‐ 
109. 

 
This study compares teacher candidates who followed three pathways leading to certification in 
adolescence education while attending the same university. A limited number of factors were held 
constant among pathways, and only factors inherent to the routes were varied. The dependent 
variables were (1) teacher effectiveness, as measured through Danielson's Observation Scale, and (2) 
teacher efficacy, as measured through Gibson and Dembo's Teacher Efficacy Scale. No significant 
differences in efficacy or effectiveness were found, suggesting that the policy of offering a variety of 
pathways leading to certification might be one that produces similarly qualified teachers. 

 
Trull, C. (2004) The effects of substitute teacher training on the teaching efficacy of prospective 
substitute teachers in the state of West Virginia. PhD thesis published at Virginia Polytechnic 
Institute and State University, Blacksburg, VA. 

 

PhD thesis examining how substitute teachers and training on efficacy impacts upon the individual 
teacher and the school student. 
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Volkmann, M. & Zgagacz, M. (2004) Learning to teach physics through inquiry: The lived   
experience of a graduate teaching assistant. Journal of research in science teaching 41(6): 584‐602. 

 
This investigation examines the difficulties encountered by one graduate teaching assistant as she 
taught Physics for Elementary Education, a large‐enrolment, inquiry‐based science course taught at a 
public Midwestern university. The methodological approach of hermeneutic phenomenology served 
as the lens to investigate the research question, ‘‘What is the lived experience of a graduate teaching 
assistant as she learned to teach physics through inquiry to elementary education students?’’          
The paper summarises the findings in terms of the blending of two conceptual frameworks: 
orientations to science teaching and professional identity. It demonstrates the learning that 
fundamental beliefs about the nature of science support certain orientations, and if those           
beliefs remain unchallenged, then the orientation is unlikely to change. Finally, it discusses the 
implications for strategies that may assist college‐level instructors with changing their orientation to 
teaching science. 

 
Zemblys, M. (2002) Constructing genealogies of teachers' emotions in science teaching. Journal of 
research in science teaching 39: 79‐103. 

 

A report on a three year ethnographic study with an experienced science teacher and describes the 
role of her positive and negative emotions in constructing her science pedagogy, curriculum 
planning, and relationships with children and colleagues. 
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Teacher shortages/ attrition 
 

Dessof, A. (2010) Persuading teachers to go rural. District administration. June 2010: 58‐62. 
 

Article that considers how US district administrators craft incentives to attract and retain teachers. 
 

Dillon, J. (2011) School maths number crunch by unqualified teachers. The Daily Telegraph, 5 July 
2011.        http://www.dailytelegraph.com.au/news/sydney‐nsw/school‐maths‐number‐crunch‐by‐ 
unqualified‐teachers/story‐e6freuzi‐1226087545471. 

 

Newspaper article on maths teacher shortages in NSW. 
 

Ewing, R. & Manuel J. (2005) Retaining quality early career teachers in the profession : new 
teacher narratives. Change: Transformations in education 8(1): 1‐16. 

 

Research on the retention of early career teachers is outlined in this article. 
 

Ewing R.A. & Smith D.L. (2003) Retaining quality beginning teachers in the profession. English 
teaching: Practice and critique 2(1): 15‐32. 

 

The paper reports data from the first phase of a longitudinal research project (1997‐2002) designed 
to understand more fully the forces that shape the work patterns of beginning and early career 
teachers both within and outside the classroom. The data reported in this paper focus specifically on 
the survey, interview and narrative data of University of Sydney graduates. The paper examines 
features of the pre‐service teacher education program that participants perceived as valuable in 
preparing them to teach alongside the structures that were in place to support and sustain them as 
they began their professional journey. 

 
Guthrie, J.W. & Zusman, A. (1982) Teacher supply and demand in Mathematics and Science. The 
Phi delta kappan 64: 28‐33. 

 
An assessment of why there was a problem with training sufficient teachers to meet demand and 
some solutions to overcoming the issue. 

 
Handal, B., Watson, K., Petocz, P. & Maher, M. (2013) Retaining mathematics and science teachers 
in rural and remote schools. Australian and international journal of rural education 23(3): 13‐27.    
A study of 191 teachers across 27 remote and rural NSW schools. 

 

Ingersoll, R.M. (2001) Teacher turnover, teacher shortages, and the organization of schools. Center 
for the study of teaching and policy, University of Washington. 

 
Contemporary educational theory holds that one of the pivotal causes of inadequate school 
performance is the inability of schools to adequately staff classrooms with qualified teachers. 
Contemporary theory also holds that these staffing problems are primarily due to shortages of 
teachers, which, in turn, are primarily due to recent increases in teacher retirements and student 
enrolments. This analysis investigates the possibility that there are other factors that might have an 
impact on teacher turnover levels, and, in turn, the staffing problems of schools, factors rooted in 
the organizational characteristics and conditions of schools. There are significant effects of school 
characteristics and organizational conditions on teacher turnover which have largely been 
overlooked by previous research. The amount of turnover accounted for by retirement is relatively 
minor, especially when compared to that resulting from teacher job dissatisfaction and teachers 

http://www.dailytelegraph.com.au/news/sydney
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pursuing other jobs. Low salaries, inadequate support from the school administration, student 
discipline problems, and limited faculty input into school decision‐making all contribute to higher 
rates of turnover. Staffing problems are neither synonymous with, nor primarily due to, teacher 
shortages in the conventional sense. 

 
Ingersoll, R.M. (2002) The teacher shortage: A case of wrong diagnosis and wrong prescription. 
NASSP Bulletin 86(631): 16‐31. 

 

An article that investigates the possibility that organisational characteristics and conditions of 
schools are driving teacher turnover. Data is sourced from a variety of teacher surveys. 

 
Ingersoll, R.M. (2003) Is there a shortage among mathematics and science teachers? Science 
educator 12(1): 1‐64. 

 
A paper that seeks to consider whether the problems that schools have staffing classrooms with 
qualified teachers is not due to increases in student enrolment or increases in teacher retirements. 

 
Ingersoll, R.M. (2011) Do We Produce Enough Mathematics and Science Teachers? Phi delta 
kappan 92(6): 37‐41. 

 
Empirical research on the supply and demand of math and science teachers finds some surprising 
results. The employment of qualified math and science teachers has more than kept pace with the 
demand, and most schools find qualified teachers for those positions. However, about a third of 
public schools‐‐particularly high‐poverty, high‐minority, and urban public schools‐‐have difficulty 
finding math and science teachers. This is caused by the high rates of teacher turnover in these 
schools. 

 

Ingersoll, R.M. & May, H. (2010) The magnitude, destinations, and determinants of Mathematics 
and Science teacher turnover. Consortium for Policy Research in Education. Research report 66. 

 
This study examines the magnitude, destinations, and determinants of the departures of 
mathematics and science teachers from public schools. The data are from the National Center for 
Education Statistics' nationally representative Schools and Staffing Survey and its longitudinal 
supplement, the Teacher Follow‐up Survey. 

 
Ingersoll, R.M. & May, H. (2011) The minority teacher shortage: Fact or fable? Kappan 93(1): 62‐ 
65. 

 

A paper discussing the past two decades of work in recruiting new minority teachers and the success 
in recruitment but lack of success with retention. 

 
Ingersoll, R., Merrill, L., & May, H. (2014) What are the effects of teacher education and 
preparation on beginning teacher attrition? Research Report (RR#82) Consortium for policy 
research in education. University of Philadelphia. 

 
A research report of attrition of beginning teachers. 

 

Ingersoll, R.M. & Perda, D. (2010) Is the supply of Mathematics and Science teachers sufficient? 
American educational research journal 47(3): 563‐594. 
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This study seeks to empirically ground the debate over mathematics and science teacher shortages 
and evaluate the extent to which there is, or is not, sufficient supply of teachers in these fields. 

 

Ingersoll, R. and Smith, T.M. (2003) The wrong solution to the teacher shortage. Educational 
leadership 60(8): 30‐33. 

 
This paper considers that in recent years, researchers and policymakers have told us again and again 
that severe teacher shortages confront schools. They point to a dramatic increase in the demand for 
new teachers resulting from two converging demographic trends: increasing student enrolments and 
increasing numbers of teachers reaching retirement age. Shortfalls of teachers, they say, are forcing 
many school systems to lower their standards for teacher quality. 

 
Ingersoll, R. and Smith, T.M. (2003) Is there really a teacher shortage? University of Pennsylvania 
Scholarly Commons. Retrieved from: http://repository.upenn.edu/gse_pubs/133 

 
This report summarizes a series of analyses that have investigated the possibility that there are 
other factors ‐ tied to the organisational characteristics and conditions of schools ‐ that are behind 
school staffing problems. It is reprinted from A Research Report Co‐sponsored by The Consortium 
for Policy Research in Education and The Center for the Study of Teaching and Policy, September 
2003. 

 
Mangrubang F.R. (2005) Issues and trends in science education: The shortage of qualified science 
teachers. American annuals of the deaf 150(1): 42‐46. 

 

This paper highlights why science teachers are leaving the profession and considers ways that 
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