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The starting point for this review are questions on the empirical base for the 
organization of practicum. Selecting peer reviewed, empirically based articles for 
2001-2017, with a focus on mathematics teacher education and the practicum, resulted 
in the inclusion of 51 articles for review. Exploring the outcomes and student teachers’ 
experiences of practicum suggested that responsibility for teaching together with 
support from mentors, university lecturers, university coursework, peers or prompts to 
use a theoretical framework improves learning outcomes in practicum, and the length 
of time in a school context does not do so on its own. 

INTRODUCTION 
This paper presents a systematic review of empirical studies about mathematics 
student teachers’ practicum. There is widespread agreement that practicum is an 
important part of teacher education (cf. Cochran-Smith & Zeichner, 2005; Grossman 
& McDonald, 2008), for future teachers of all levels and disciplines. However, a 
review of empirical research concludes that the reviewed articles give a “cloudy view 
of student teaching’s contribution” (Anderson & Stillman, 2013, p. 36) in relation to 
desired outcomes from practicum. As teacher educators and researchers, we seek a 
better understanding of what existing research can, and cannot, tell us about the role 
and contribution of the practicum in teacher education. The purpose of this paper is to 
systematically synthesize and map findings from the empirically based knowledge 
related to practicum for pre-service mathematics teachers on what has been found to be 
productive ways of organizing practicum. 
An earlier review of research on teacher education found more research within 
mathematics teacher education compared to other content areas of teacher education 
(Cochran-Smith & Zeichner, 2005). A systematic review on research on mathematics 
teacher education revealed a large number of studies focusing researchers’ own 
practice, including efforts to demonstrate that a particular program works (Adler, Ball, 
Krainer, Lin & Novotna, 2005). They also found the majority of studies to have a 
narrow scope, and that few studies addressed student teachers’ learning from 
experience beside the different reform contexts. Furthermore, few discussed the 
possibility of scaling up locally developed programs to multiple sites in new contexts.  
We are deeply engaged in the practice of mathematics teacher education, and thus are 
interested in results which can inform practice. What comes to count as a productive 
organization of practicum must relate to the desired outcomes. In earlier research, it 
has been described how different kinds of knowledge is seen as important in the two 
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contexts, sometimes imposing a gap between theoretical and practical knowledge (see 
for instance Lampert, 2010, Zeichner, 2010). Our position is that a productive 
practicum allows transfers and integration of knowledge from both contexts. The term 
reasoned judgement is used by Rusznyak and Bertram (2015) to describe the 
specialised knowledge, content knowledge as well as general pedagogic and 
contextual knowledge teachers draw on when motivating decisions in the classroom. 
We have found a similar position on the image of the desired teacher knowledge can be 
traced in several of the reviewed articles (see Christiansen & Österling, this volume). 
We assume that the position taken on what counts as a desired learning outcome will 
also affect what counts as a productive way of organizing practicum. 
It is currently challenging to get an overview of what research findings can tell us about 
the contribution of practicum to mathematics teacher education, and we make this 
review in order to learn from existing research how the organisation of practicum is 
related to desired outcomes, and the specificity, if it exists, with respect to mathematics 
student teachers. This gives rise to the following research questions: 

•   What are productive ways of organizing mathematics teacher education 
around practicum? 

•   Are there specific elements or characteristics of practicum in Mathematics, 
and if so, what are they? 

The organization and role of practicum differ internationally, and go by different 
names. In this paper, we will use practicum to describe the phenomena of teacher 
education taking place in a school context in all its forms.  
There are also various terms used for the prospective teachers, the practicing teachers 
who mentor them in schools, and the university staff who engage with the practicum 
element. We have chosen to use the terms student teacher, or student for short, for the 
prospective teachers during their education; learner for the pupils or school students, 
mentor for the practicing teachers, and lecturer for the academic university staff. 

METHOD 
Our first decision was to include only peer reviewed journal articles. We limited the 
search to 15 years, searching articles published 2001-June 2017. The journal 
Pythagoras was however only electronically available to us from 2004. The majority 
of papers were published in the last ten years. Once the potentially relevant articles 
were selected within each journal, resulting in a total of 107 articles, we checked that 
the article did indeed concern mathematics teacher education and practicum; that it 
reported on empirical research; and that it had to do with mathematics teaching; hence, 
these were our inclusion criteria. In addition, we decided not to include single case 
studies (exclusion criterion). This process resulted in a dataset of 51 articles.  
Using each article as the unit of analysis, we summarized it according to country of the 
data, aspect of practicum in focus, scope, type of participants, methods, and theoretical 
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perspectives. In the present paper, only results concerning the posed research questions 
are summoned. 

RESULTS 
Productive ways of organising practicum 
Researching the effects of duration of practicum, it appears that it is quality, not 
quantity that matters. Chinese student teachers’ MKT was affected by the completion 
of courses and responsibility for teaching during practicum, not the length of student 
teaching or number of mathematics courses in university (Youngs and Quian, 2013). 
No relations between the length of practicum and the outcome was found in a study in 
an analysis of secondary data from 1044 respondents (Jacobson, 2017); instead, 
providing early practicum with possibilities to teach, together with corresponding 
campus courses, had effects on students’ mathematical knowledge, and on their beliefs 
about active learning and maths-as-inquiry. Several other outcomes were found to be 
related to support from lecturers or mentors, as a higher perceived ability to carry out 
instructional tasks, attention and noticing in teaching, an interconnectedness between 
efficacy in teaching mathematics and managing the classroom, related to an ability to 
engage learners’ thinking more and using less whole class instruction.  
Several qualitative studies aimed at providing an understanding of when and how 
learning in practicum takes place. These studies all concluded that mentoring or 
other prompting support is important for the different learning outcomes from 
practicum. A number of studies from the USA revealed how student teacher developed 
their engagement with learners’ participation or mathematical thinking. In a Turkish 
case study, the use of number patterns in school algebra was used to explore the 
contribution of practicum to student teachers’ pedagogical content knowledge (PCK) 
(Yeşildere İmre & Akkoç, 2012). They found that students develop PCK conditional to 
the cooperating teacher displaying the necessary PCK. Positive changes were found in 
142 elementary student teachers’ attitudes towards mathematics after their student 
teaching, however, the previous mathematics methods course was the most important 
reason for students reporting negative attitude (Jong & Hodges, 2015).  Four studies 
used a lesson-study intervention, and all reached the conclusion that lesson study 
supported a development of students’ attention to learners’ mathematical thinking. 
Five studies investigated interventions where students analysed the teaching of others. 
All such interventions were found to result in improved reflections, in terms of 
theorizing, attention to learners, questioning, use of research, or analysis of teaching.  
Eight studies used interventions where students engaged in specified techniques, 
such as inquiry based mathematics, statistical investigations, integration of literature in 
mathematics, pedagogical difficulties, a bulletin board community, action research or 
Learning Bridges thematic practicum. Most studies reported positive results, but some 
unwanted outcomes were found. Heaton and Mickelson (2002) found US students 
unable to transfer their statistical PCK to teaching; Karp (2010) reported remaining 
difficulties with insufficient knowledge of curriculum materials after the intervention; 
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and students found it difficult to define their own “tender spot” as a starting point for 
action research (Amir, Mandler, Hauptman & Gorev; 2017). Using concept mappings, 
interviews and journal writing of 51 secondary mathematics and physics student 
teachers, the teacher centered approach was found to be regarded as easier to perform 
and difficult to challenge (Özgün-Koca & Sen, 2006). 
We found few studies on perspectives of teacher professional identity and 
positioning. These studies demonstrate how timing of theory and practice, good 
examples of collaborating practice and possibilities to participate in a professional 
conversation with peers, mentors or lecturers was important to student teachers’ 
learning and identity formation (Kaasila & Laurila, 2011; Hodges & Hodge, 2015).  
Reflections in relation to teaching could be regarded as a means for learning to teach, 
however, in the reviewed studies, reflections are regarded as a learning outcome, and it 
has not been explored how reflections assists students to develop their teaching. What 
constitutes reflections vary, so does the context of reflecting, and therefore different 
results are reported. Studies focusing refections as a learning outcome categorises 
reflections according to quality, breadth or depth. Another focus is the content and 
argument in reflections, including the use of theoretical or professional language. 
Contextual factors found to improve reflections are mentoring conversations, 
working with peers or integrating coursework in reflections on practicum, with an 
increased use of theories in reflections. Some results were more complex, where an 
evaluative approach in mentoring conversations was found to be in conflict with the 
reflective approach (Johnsson & Højnes, 2009), or a lesson-study intervention found 
that reflections on mathematics lessons did not follow the pattern of other subjects, 
focusing less on mathematics and more on learners after the intervention (Helgevold, 
Næsheim-Bjørkvik & Østrem, 2015). Studies also combine the contextual 
explanations with theoretical aspects, as when Kaasila and Lauriala (2012) found 
that the depth of reflections to a large extent depended on the experience of the Finnish 
student teachers, but could be improved through the reading of research articles. 
Improved areas were level of reflection, tendency to ground reflections in evidence, the 
way students analyzed learner thinking, and their use of pedagogy and learner thinking 
as bases for analyzing teaching. Also, Bieda, Sela and Chazan (2015) demonstrated a 
difference in reflections between early and late practicums, where mentors focusing on 
the obligations in the classroom were an important factor in the change of students’ 
justifications of their teaching. An opposite result was found when Simpson, Vondrová 
and Žalská (2017) investigated whether students’ attention on aspects of mathematics 
teaching increased after one, two or three blocks of practicum, and found that it did not. 
Others looked for reflections that include a specified theoretical content, most often 
PCK or mathematical knowledge for teaching (MKT), which we will return to below. 
The included intervention studies engage different approaches to improve learning 
from practicum. Lesson study-interventions was found, in four studies, to have a 
potential for developing knowledge of planning and teaching. The studies of students 
observing others were all found to result in improved reflections, in terms of 
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theorizing, attention to learners, questioning, use of research or evidence in analysis of 
teaching, whereas only one study reported improvements in reflections on students’ 
teaching. Other successful interventions were mentoring conversations with both 
mentor and lecturer, an online bulletin board, literature integration in teaching, and a 
course which integrated elements from practicum, allowing students to try out course 
content in practice. In a few studies, unwanted outcomes were mentioned, but overall 
the interventions appeared to be considered successful by the authors. 
The synthesis of all studies that explored the learning outcomes from practicum 
suggests that responsibility for teaching together with support from mentors, 
coursework or other resources is more important for the outcome of practicum than the 
length or number of periods spent in a school context. These studies reveal how 
spending time in school is not enough to achieve a learning outcome for mathematics 
teachers. From this we learn, not surprisingly, that students need preparation in terms 
of content knowledge, PCK, theoretical models etc., but also that it takes systematic 
and focused prompts from mentors, peers or teacher educators to learn to transfer this 
theoretical knowledge to reflections on classroom teaching.  
Studies on what characterizes practicum in mathematics in particular 
Out of the 51 reviewed articles, only eight explored the specificity, if it exists, of 
learning to teach mathematics in particular from practicum. Helgevold et al. (2015) 
saw that reflections on mathematics teaching seems to differ compared to other 
subjects. Before a lesson study intervention, mathematics mentoring conversations 
focused the subject and the student teachers’ actions more than in other subjects. After 
the intervention, the focus on learners was increased. The mathematics mentoring 
conversations had very little focus on general concerns, compared to other subjects.  
Two studies engaged attitudes and beliefs of prospective teachers in relation to 
mathematics teaching. Jong and Hoges (2015) found that several factors needed to be 
taken into account, where previous attitudes were the strongest predictor, but also 
mathematics methods environment and experiences from school, while only 3% was 
explained by student teaching experiences. The relationship between the instructional 
practices and the student teachers’ beliefs about their efficacy to teach was investigated 
in another US study (Lee, Walkowiak, & Nietfeld, 2017). Their findings indicate that 
prospective teachers with higher levels of mathematics teaching efficacy beliefs taught 
lessons characterized by higher cognitive demand, extended learner explanations, 
learner-to-learner discourse and explicit connection between representations, whereas 
the lessons by those with lower levels were characterized by whole-class instructions.  
A few studies explored the impact of practicum on the development of specific 
mathematics PCK or specifically MKT. The development of MKT was found to 
improve by instructional responsibility during practicum, together with the completion 
of and exposure to certain topics and learning experiences in mathematics courses and 
in general pedagogy courses. Several studies analysed the different aspects of MKT 
revealed in written reflections, and found that specific frameworks or tools could 



Österling & Christiansen 

  

1 - 6 PME 42 – 2018 

improve the presence of MKT in reflections. As an example, van den Kieboom (2013) 
found several examples of ‘common content knowledge’, fewer of ‘specialised content 
knowledge’, and very few of ‘knowledge of content and students [learners]’, leading 
the author to conclude that content knowledge is essential, yet finding that providing 
students with an analytic tool facilitated the development of MKT from practicum.  
The studies focusing the specificity for teaching mathematics highlights the 
importance of content knowledge together with PCK. However, students have been 
found to improve their PCK during practicum when provided an analytical tool. In 
addition, two studies addressed students’ beliefs or attitudes in relation to teaching 
mathematics, and one study found that the focus on learners was more challenging in 
learning to teach mathematics compared to learning to teach other subjects. 

DISCUSSION 
Despite the fact that practicum is differently organised, and the learning focus vary, we 
have found some consistencies. The strongest synthesis from this review is that the 
learning from practicum is improved by feedback, prompts or guidance from teacher 
educators, mentors or peers. We have been able to demonstrate some convergence in 
results when it comes to the importance of prompting students to make use of theories 
in relation to practice, where for example video analysis, mentoring or written 
reflections turned out to be successful contexts. The desired learning outcomes ranges 
over a large number of perspectives, as increased mathematical knowledge or PCK, 
constructivist teaching approaches with active learners, often focusing improved use of 
theory in reflections, and the student teachers implementation of instructional tasks. In 
this review, we found some studies focusing attitudes and identity development, 
whereas no study took a position of learning as completely contextually situated. This 
result is encouraging in relation to our own position, where we see teachers as 
engaging in reasoned judgement (Rusznyak & Bertram, 2015), providing theoretical as 
well as subject specific arguments for their choices and actions in teaching.  
Yet, the reliability and transferability of this result are affected since so many of the 
studies are reports on the researchers’ own practice, and may be impacted by the 
researchers’ positions. We see a risk of research reinforcing existing practices, without 
problematising the purpose or rationale in relation to the different images of a desired 
teacher. Few studies reported negative or even surprising results. Also, this study 
reports on empirical studies predominantly from the Anglophone countries, a majority 
from USA. In addition, the intervention studies would more often use students reported 
learning, for example written reflections, than classrooms observations of performed 
teaching. Therefore, we limit our conclusions to find it demonstrated that when 
students are engaged in lesson study, a theoretical analysis of teaching or a specified 
teaching technique, that is what they will do and learn. The different studies generally 
appear to us as isolated islands of research; more studies aligning with the same project 
or model was rare, and most literature reviews focuses the chosen 
theoretical/methodological perspective rather than previous knowledge on outcomes 
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from practicum. Our sense is that the focus of many studies is not on the construction 
of cumulative knowledge, but rather on developing own practices. 
Such practices most likely rely on the pre-existing image of the desired teacher, and 
our review indeed does demonstrate different perspectives on the desired teacher 
(Christiansen & Österling, this volume). In our view, it is important for teacher 
education to engage more critically with its practices, wherefore we suggest initiatives 
of researching each others’ practicum; developing more coherent research programs; 
using secondary data to compare and contrast; and testing results through follow-up 
studies on the same participants. Such initiatives would improve reliability, further 
generalisability/transferability, and challenge any taken-for-granted assumptions or 
values in researchers’ own practice. Furthermore, we recommend putting more 
assumptions to the test, rather than reporting on how successful one’s preferred 
practices are. This would also mean sharing results of interventions that did not have 
the expected or desired outcomes. 
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