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abstract
This study aims to understand the knowledge of inquiry-based teaching that pro-

spective mathematics teachers reveal when analysing a multimedia case featuring 

one mathematics teacher´s practice in one 7th grade lesson. Data analysis focused 

on individual reflections that prospective teachers had written, covering four ma-

jor points: the nature of the task, articulation and purpose of the lesson phases, 

the teacher’s role in inquiry-based teaching, and anticipated challenges. The re-

sults show that the use of the multimedia case enabled prospective teachers to 

develop an understanding of various dimensions of inquiry teaching practice and 

its complexity, while they simultaneously began to predict specific difficulties they 

would face in their future professional practice. Significant elements of a dialogi-

cal perspective of learning also emerged from the study, as the prospective teach-

ers recognize the central roles of language in knowledge construction, and of the 

interaction between teacher and student and among the students, in different 

moments of the lesson.
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Developing Knowledge of Inquiry-Based 
Teaching by Analysing a Multimedia 
Case: One Study with Prospective 
Mathematics Teachers
Hélia Oliveira1 | Márcia Cyrino2

IN TRODUC TION

Teacher education at a national and international level, coupled with innova-

tive curriculum guidelines, has contributed to the promotion and discussion 

of new perspectives in mathematics teaching. In Portugal, the basic education 

mathematics curriculum (ME, 2007) and research into Mathematics educa-

tion with projects that have focused on mathematical tasks for students, have 

introduced the concept of «exploratory learning» in mathematics teaching 

practice (Ponte, 2005). The type of teaching required is demanding, and given 

the limited or non-existent contact prospective teachers have had with this 

new reality, the complexity has become compounded. It is therefore impor-

tant to provide them with observation experiences in which they can analyse 

the various aspects of inquiry-based teaching.

During the P3M project, multimedia cases were developed that featured 

inquiry-based teaching. The cases have been used in pre-service and in-ser-

vice mathematics teacher education (Canavarro, Oliveira & Menezes, 2012). 

1 This work is partially supported by a national grant through the FCT – Fundação para a Ciência e a 
Tecnologia, Portugal, as part of Project P3M - Professional Practices of Mathematics Teachers (contract PTDC/
CPE-CED/098931/2008).
2 This study is part of the author’s Productivity Grant for Research and a post-doctoral grant for study 
abroad, both from CNPq – Conselho Nacional de Desenvolvimento Científico e Tecnológico, Brazil.
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Widely used in recent years, classroom videos have been the object of a grow-

ing body of research on the implications of using them during the initial 

education of mathematics teachers (Climent, Romero-Cortés, Carrillo, Muñoz-

Catalán & Contreras, 2013; Llinares & Valls, 2010; Santagata & Guarino, 2011). 

Yet none of these studies has specifically focused on inquiry-based teaching.

The authors assume that mathematics teaching practice as presented in 

the multimedia case takes a dialogical perspective of knowledge construc-

tion (Wells, 2004), ultimately aiming to augment the prospective teachers’ 

understanding of this practice. Thus, with this study featuring the teaching 

practice of a 7th grade teacher, we intend to examine the kinds of knowledge 

prospective teachers reveal of the complex, and challenging practice known 

as inquiry-based teaching, after they have explored one multimedia case. The 

study was carried out in an initial teacher education course of the master’s 

degree program in mathematics teaching at the University of Lisbon.

THEOR ETIC A L FR A MEWOR K

perspectives of inquiry-based teaching

The word inquiry, in the context of education, has been used for decades with 

various meanings that were in line with a number of theoretical approaches 

to learning. Many authors who propose the inquiry-based approach as an alter-

native to expository teaching (Chapman & Heater, 2010; Towers, 2010; Wells, 

2004) base their theories on Dewey’s perspectives of learning. This type of 

practice is also linked to big ideas such as «learner-focused, question driven, 

investigation/research, communication, reflection, and collaboration» (Chap-

man & Heater, 2010, p. 448), which played a major role in the reformist ideas 

of curriculum recommended by the NCTM (2000). In Portugal, some research 

projects into math education propounded that investigative activity be 

brought into the classroom, using open-ended tasks in which the students ask 

questions and get involved in formulating, testing and proving conjectures 

(Ponte, Brocardo & Oliveira, 2006).

To focus on the inquiry-based teaching approach, we took the theoretical 

perspective of Wells (2004) who believes that knowledge «is constructed and 

reconstructed between participants in specific situations, using the cultural 

resources at their disposal, as they work toward the collaborative achievement 
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of goals that emerge in the course of their activity» (p. 105). It is a perspective 

that views knowledge as being situated and constructed in cooperation with 

others, and reflecting on what has been learned. 

Wells (2004) derives several implications for teaching, of which we high-

light the following: i) knowledge must be constructed from problems and 

issues that are meaningful to the students, encouraging their understanding; 

(ii) it is important to develop individual autonomy and capacity for action, 

while stimulating interdependence and the value of collaboration; (iii) this 

knowledge can only be constructed from previous experiences by dealing 

with problems that arise in the course of specific, practical activities ; and (iv) 

language has a central role as it mediates knowledge in a process of meaning 

assignment, which is at the core of teaching and learning activities.

Wells (2004) asserts that the teaching and learning process should be seen 

as a process of inquiry that is built jointly by the teacher and the students 

through dialogue. He advocates a teaching practice that emphasizes the stu-

dents and the conditions that favour participation in inquiry activities that 

are both collaborative and individual. With this perspective, what we learn 

is that we do and what we do depends on the practices that are available in 

the communities in which we participate. All of this underscores the fact that 

students’ mathematical learning (or learning in any other area) is strongly 

influenced by the teaching that is going on in a given context.

In Portugal, the expressions «exploratory teaching», which describes a cer-

tain teacher practice (Canavarro, 2011) and «exploratory teaching and learning» 

(Ponte, 2005) have been used to describe an approach that differs starkly from 

directive teaching which is posited on knowledge transmission effected by the 

teacher who explains the content after which the students practice by applying 

the concepts and procedures that were taught. Exploratory teaching focuses on 

students’ activity, through challenging tasks that allow multiple entry points 

while stimulating students’ mathematical thinking. This approach gives stu-

dents a greater degree of autonomy. In this study, we adopt the expression 

«inquiry-based teaching» in line with the international literature.

One of the aspects highlighted by inquiry-based teaching is the selection 

of tasks that engage the students in significant mathematical activity. These 

activities are aimed at honing their reasoning and understanding of math-

ematical concepts and processes. The NCTM (1994) refers to mathematically 

valid tasks that promote the development of mathematical understanding 

and skills, and encourage the establishment of connections, formulation and 
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solution of problems, mathematical reasoning and communication, and the 

elevation of mathematics learning as a permanent human activity.

Within an inquiry-based teaching framework, the mathematical tasks 

proposed are of particular importance. It is from them that the student’s 

mathematical activity unfolds. Thus, the tasks assigned should allow stu-

dents «to think mathematically about important ideas and assign meaning 

to mathematical knowledge that emerges from the collective discussion on 

these tasks» (Canavarro, Oliveira & Menezes, 2012, p. 256). These tasks may 

be problems, investigations or explorations (Ponte, 2005) but should exhibit 

several common traits. They should be challenging and be based on a concrete 

situation; allow the students to rely on their experience when solving them 

and, therefore, make use of various strategies with different levels of math-

ematical sophistication. They should be anchored in the curriculum and be 

aimed at a deeper understanding of mathematical concepts that have a strong 

connection with the knowledge students build during the lessons.

In the context of the P3M project, a framework for the practice of inquiry-

based teaching (Annex 1) was designed that was based on the literature and 

the analysis of Portuguese teachers’ practices (Canavarro, Oliveira & Menezes, 

2012). This framework has a four-phase classroom structure (introduction of 

the task, students’ autonomous work on the task, collective discussion and 

systematization), in which the authors identify specific actions of the teacher 

with two distinct but interrelated main objectives: (i) to promote the stu-

dents’ mathematical learning; and (ii) to manage the students, the class and 

the functioning of the classroom. This appears to be a fairly complete picture 

of what may be the teacher’s deliberate actions in inquiry-based teaching, yet 

we do not find all these aspects in a single lesson with these characteristics. 

Summing up some of the most important aspects of the teacher’s role during 

the course of this type of lesson (Canavarro, Oliveira & Menezes, 2012), we 

then intend to broach the various phases of the lesson. 

In the introduction of the task phase, the teacher has to ensure that the stu-

dents «own» the task. He/she must see that they are willing to take part, so 

that their mathematical activity can develop. He/she also has to organize the 

class and provide resources for the task to get done. 

In the next phase, the students work on the task in small groups or pairs. 

The teacher has to ensure that the task runs smoothly, without compromis-

ing student’s autonomy or lessening the task’s cognitive challenge (Stein & 

Smith, 1998). The teacher also needs to pay particular attention to the quality 
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of the interaction between the students, while ensuring that they come up 

with materials that are suitable for presentation to the whole class. By this 

stage, teacher should have a good grasp of the work being done by the differ-

ent groups in order to choose and sequence the solutions to be submitted to 

the larger group. This will be done in accordance with the criteria the teacher 

has defined in advance.

Then there is the discussion of the task as a whole group, in which previously 

selected solutions are presented by the students. The literature recognises this 

as a particularly demanding moment for the teacher in management terms, 

especially if the students have been working on challenging tasks (Cengiz, 

Kline & Grant, 2011; Scherrer & Stein, 2013). During this phase, the teacher 

must create and maintain an appropriate environment for presentation 

and discussion, by both promoting and managing student’s participation. 

The teacher should ensure that the students listen and intervene appro-

priately and productively so that meaningful mathematical discourse will 

develop. Promoting the mathematical quality of the students’ presentations 

is fundamental to achieving lesson’s goals and furthers the students’ math-

ematical understanding. 

Finally, there is the phase in which the teacher systematizes the key learning 

points highlighted by the task, particularly points that have emerged during 

the discussion of the students’ problem-solving strategies. Here there is more 

focus on the teacher. New concepts may arise or be synthesized and reviewed 

and procedures with which the students are already acquainted may be 

linked to other topics or concepts, and to transverse mathematical processes 

(Canavarro, Oliveira & Menezes, 2012). This is a crucial stage in which the 

knowledge building activity gives way to an understanding of mathematical 

ideas in the sense described by Wells (2004).

Within this framework of inquiry-based teaching, the teacher assumes a 

demanding and important role in promoting learning: from her/his choice 

and selection of tasks, to the structuring of the lesson and the support she/

he gives to the students’ mathematical activity. Inquiry-based teaching, as we 

understand it in this study, does not imply that the students participate in 

designing the curriculum by creating their own issues. Rather, it is based on 

a dialogical learning perspective in which knowledge is actively and collabo-

ratively constructed by students, in environments that have been purposely 

created and sustained by the teacher.
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the dialogical perspective and initial teacher education

Research has shown that the new perspectives on teaching underlying many 

teacher education programmes and curriculum reforms that have flourished in 

recent decades are very complex for prospective teachers (Lampert & Ball, 1998). 

These new perspectives are sometimes considered «ambitious practice» (Kazemi, 

Franke & Lampert, 2009), raising important questions about how to support 

prospective teachers to develop a professional knowledge that takes that prac-

tice as a goal. Although many prospective teachers are receptive to innovative 

ideas they sometimes misconstrue these ideas, and believe the myths regarding 

the impact such reforms have on the classroom (Oliveira & Hannula, 2008). 

These misconceptions are fuelled by the prospective teachers’ inexperience and 

the lack of past exposure to such ideas and approaches (Towers, 2010).

Inquiry-based teaching has its own specificity that involves unknown 

dimensions for prospective teacher, who neither experienced it as students 

nor had many opportunities to observe it in classroom settings. Therefore, we 

have to create new contexts that further their grasp of this type of teaching. 

Assuming a dialogical perspective regarding the knowledge for teaching 

(Wells, 2004), according to which the knowledge is constructed through per-

sonal experiences in progressive cycles that lead to understanding, the pro-

spective teacher may gradually develop an understanding of inquiry-based 

teaching. The prospective teacher’s first contact with this perspective of 

teaching and learning should be seen as an encounter with «information» 

(Wells, 2004). The theoretical ideas that are conveyed by the teacher educator 

or are present in the literature have to be processed and articulated through 

personal experience (Wells, 2002). This process of knowledge construction is 

essentially interactive and social, to the extent that «the individual is engaged 

in meaning-making with others in an attempt to extend and transform their 

collective understanding with respect to some aspect of a jointly undertaken 

activity» (Wells, 2004, p. 84); and it involves «constructing, using and pro-

gressively improving representational artefacts of various kinds» (Llinares 

& Valls, 2009, p. 249). Finally, understanding is seen as the culmination of 

this process of knowledge construction, which is action-oriented, and as a 

continuous process of enrichment of the personal framework from which the 

new experiences will be interpreted (Wells, 2004).

This model of knowledge which assumes the shape of a spiral that takes in 

all four quadrants (experience, information, knowledge building and under-
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standing, according to Wells, 2002), enables us to sustain that the prospective 

teacher’s understanding of inquiry-based teaching will develop at different 

moments, arise from multiple experiences, and be enriched by interaction 

with others.

In a study conducted with prospective teachers, Llinares and Valls (2009) 

maintain that the prospective teachers built up knowledge of mathematics 

teaching as a result of the arguments they put forward while interacting with 

their colleagues. These authors witnessed the emergence of reifications that 

became the subjects of discussion regarding the lessons they had observed 

that contributed to expand their knowledge about teaching.

This topic is also featured in a study by Towers (2010), who presents the 

case of a teacher, starting his career, who had difficulty in describing his 

vision of inquiry-based teaching to his peers. Although he put various aspects 

of this type of teaching into practice – for example, by promoting student’s 

participation in large and small groups, demonstrating interest in student’s 

alternative strategies and fostering their mathematical thinking –, he was 

ultimately unable to articulate his ideas, which made it difficult to collabo-

rate with other teachers who did not share his vision of teaching.

multimedia cases in initial teacher education

The use of videos and other multimedia resources in the classroom has become 

increasingly more frequent in initial teacher education. On the one hand, it 

compensates for the prospective teachers’ lack of contact with in-class prac-

tice, and enables them to deepen their knowledge of teaching. On the other 

hand, it encourages the development of analytical skills targeting classroom 

practice, which is considered relevant to the growth of a professional teaching 

perspective (Koc, Peker & Osmanoglu, 2009; Stürmer, Königs & Seidel, 2013). 

The video is a powerful resource that conveys a realistic image of the 

classroom. It contains real images of the students and teachers, and cap-

tures the voices, body language and environment of the classroom (McGraw, 

Lynch, Koc, Budak & Brown, 2007). By analysing a teaching and/or learn-

ing situation, prospective teachers may focus on a number of target points 

such as the students’ thinking, the teachers’ role or classroom discourse 

(Alsawaie & Alghazo, 2010; Koc, Peker & Osmanoglu, 2009; McGraw et al., 

2007). However, the focus can also be directed toward a particular curricu-

lum topic which enhances mathematical knowledge for teaching, or toward 
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principles associated with pedagogical knowledge (Climent et al., 2013; Sei-

del, Blomberg & Renkl, 2013).

Many teacher education courses integrate other resources, such as theo-

retical elements, interviews with teachers, resources used in lessons, stu-

dents’ productions, etc., which can be accessed electronically at any moment 

(Llinares & Valls, 2010; McGraw et al., 2007). With this diversity of elements, 

one can design multimedia classroom cases that encompass the complexity 

and the different strands of teacher practice, include information of different 

types, and in some studies, be taught in tandem with virtual discussion set-

tings (Koc, Peker & Osmanoglu, 2009; Llinares & Valls, 2010). These contexts 

have proved to be instrumental in building bridges between theoretical and 

practical knowledge. They allow the prospective teachers to develop a refer-

ence framework for analysing observed practice and a «metalanguage» to dis-

cuss it with their peers (Llinares & Valls, 2010).

The multimedia case in this study illustrates the inquiry-based teaching 

practice of a 7th grade teacher that unfolds from a mathematical task entitled 

«Election of the Class Representative» (Annex 2) (Oliveira, Canavarro & Men-

ezes, 2012a). The case exposition has a narrative structure, as it contains a 

sequential analysis of the lesson and its preparation, starting with the task 

selected and the lesson plan designed by the teacher. It also discusses the 

teacher’s intentions with regard to each phase of the lesson (introduction, 

students’ autonomous work, discussion and systematization).

For each phase of the lesson, video segments are presented, accompa-

nied by a transcription of teacher and student’s interventions. Questions are 

asked to help prospective teachers examine particular aspects of the teacher’s 

actions that seek to promote learning and the classroom management. The 

student’s solutions, and the teacher’s analyses and explanations about those 

are also available.

Finally, the prospective teachers are asked to focus on the teacher’s 

reflections within the framework, «Intentional Actions of the Teacher in 

an Inquiry-Based Classroom» (Annex 1). Prospective teachers also use this 

framework to retrospectively examine the analysis of the teacher’s practice 

that they did throughout the case, particularly to identify points that were 

included or omitted.

Along the multimedia case, small text excerpts, called «Synthesizing» are 

presented, enabling prospective teachers to systematise the main ideas the 

authors wish convey with regard to the teacher’s role during each phase of the 



hélia oliveira | márcia cyrino 223

lesson. Additionally, the website on which the case has been posted contains 

suggestions of readings on inquiry-based teaching.

We chose this particular teacher for this multimedia case because she 

consistently espouses inquiry-based teaching. The case also includes inter-

views with the teacher about the lesson, in which she explains the reasons 

behind her choices and the doubts and difficulties she faces. By including 

these details, we hope to provide prospective teachers with further insights 

into authentic teaching practice (Oliveira, Menezes & Canavarro, 2012b). This 

multimedia case is, therefore, a contextualized narrative that aims to be an 

instance of more general classes of ideas about inquiry-based teaching hence 

allowing multiple readings and interpretations (McGraw et al., 2007).

The lesson featured takes place during the last part of the topic «First 

Degree Equations». According to a perspective of algebraic thinking develop-

ment, the teacher hopes that the students, through the solution and discus-

sion of the task, can apply and systematize the knowledge they have acquired 

and establish connections between topics in algebra (Oliveira, Canavarro & 

Menezes, 2012a). Since this was the first year the students worked with alge-

braic language and solved equations, this task was challenging for the stu-

dents both in interpreting the situation and in the solving process.

The work on the multimedia case formed one of the modules in the course 

on Mathematics Teaching Methods, which targets prospective mathematics 

teachers. It is given during the 3rd semester of the master’s in Mathematics 

Teaching for middle and secondary school. The module was designed by the 

two authors of this study. One is the teacher of the master’s course, while the 

other is exclusively a classroom researcher. However, during the whole pro-

cess, there was close collaboration between both authors, and significant time 

spent on discussing how the work was progressing. Student evaluation was 

done by the course instructor.

The multimedia case was analysed in the classroom in four sessions of 2.5 

hours apiece over the course of two weeks. The prospective teachers worked 

in pairs or groups of three, sharing a computer. Assuming the dialogical per-

spective of knowledge construction (Wells, 2004), the group was encouraged 

to read and interpret the material as autonomously as possible and to dispel 

their doubts by asking each other for clarification. However, they were free to 

seek the teacher’s support on details regarding the case content.

In general, each exploration session began with a brief reference, by the 

teacher, to the written work done by the different groups in the previous 



224 developing knowledge of inquiry-based teaching…

session. The intention was to provide feedback on how this matched estab-

lished objectives. Using a dialogical perspective of knowledge construction, 

although no collective discussion had taken place, prospective teachers, in 

small groups, discussed the ideas and negotiated what they would present as 

a written product of their work in each session. Analysis of the multimedia 

case assumed inquiry-based characteristics as well, since the questions posed 

were predominantly of an open-ended nature.

As far as working methodology was concerned, we must also emphasize 

the prominent role writing played, both as a product of small group work, 

and the written expression of individual reflections after these working 

sessions. This writing option is consistent with Wells’ (2002) dialogic per-

spective, since according to this author, the construction of knowledge also 

occurs by means of writing. It is a dual dialogue: between the one who writes 

and the audience to whom it is addressed, and between the person himself 

and the text that emerges.

METHODOLOGY

The study took place within the framework of a broader Design Research 

project. Design Research involves a family of methodological approaches in 

which the research and development are mutually dependent (Cobb, Zhao & 

Dean, 2009). The module orienting the present study comprises experimenta-

tion with multimedia cases in teacher education that were built on research 

into inquiry-based teaching. The research reported in this paper focuses par-

ticularly on one of the aspects of learning targeted by this teacher education 

setting: the development of discourse on inquiry-based teaching.

Concerning data collection methods, we opted to focus on the learning that 

the prospective teachers displayed in the reflections they wrote on inquiry-

based teaching. We did so because, as Wells, we believe that writing «encour-

ages one to interrogate one’s interpretations of others’ utterances as well as 

of one’s own personal experiences and beliefs in order to add to the ongoing 

dialogue» (2004, p. 129).

The class consisted of ten prospective mathematics teachers, the great 

majority of whom had no classroom teaching experience. Two had taught 

other subjects, while one had taught in higher education. Some had experi-

ence in individual remedial work or in small groups, giving private lessons. 
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For ethical reasons, one of the prospective teachers has not been included in 

this study, since the first author was also supervising his teaching practice.

For the data analysis, four major dimensions were defined: the nature of 

the task, articulation and purpose of each lesson phase, the teacher’s role in 

accordance with the Intentional Actions’ Table, and anticipated difficulties.

The first issue, the nature of the task, was not explicitly discussed with 

the prospective teachers at the multimedia case, since it is a subject that is 

addressed throughout the course and in others that preceded it. The issue also 

arises in some of the texts listed as additional readings for the multimedia 

case (for example, Ponte, 2005), as well as in the Synthetizing section dealing 

with introduction of the task, on which the prospective teachers based them-

selves when they were completing their individual assessment work. Know-

ing the importance of the task within the framework of this type of teaching, 

through this dimension of analysis, we aim to understand to what extent the 

prospective teachers master this topic, namely by identifying specific charac-

teristics of the proposed task in the case.

The phases in an inquiry-based lesson are one of the constructs highlighted 

and the multimedia case examination was clearly structured by the lesson 

phases. As a result of their work the prospective teachers were able to clearly 

distinguish the four phases and what they were composed of. However, it is also 

crucial that prospective teachers realize how the phases are articulated, how 

they contribute to the mathematical goals of the class (Canavarro, 2011), and 

that they do not develop a compartmentalized view of this type of practice.

The examination of the multimedia case in the course focuses strongly 

on the analysis of the teacher’s practice, particularly in her role in the pro-

motion of learning and in the lesson’s management. Therefore, the teacher’s 

role was also an object of analysis. The Framework for the Teacher’s Inten-

tional Actions (Annex 1) is an organizing tool specifically designed for pro-

spective teachers to be able to analyse the teacher’s practice in the final phase 

of exploration of the case. Therefore, we wanted to understand to what extent 

it becomes a reference to prospective teachers when they make a more global 

reflection on their experience in analysing an inquiry-based lesson.

Finally, we propose ourselves to analyse the challenges posed by inquiry-based 

practice, particularly those prospective teachers might face when they start teach-

ing. This is important since research has demonstrated that both knowledge and 

disposition or belief about teaching should be taken into account in initial teacher 

education (Beswick, Callingham & Watson, 2012; Oliveira & Hannula, 2008).
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For each of the dimensions we set up categories from the data analysis 

that we summarised in tables, naming the prospective teachers that they are 

associated with. We present illustrative examples of these categories, using 

excerpts from the prospective teachers’ written reflections.

R ESULTS

The results of the study are organized into four sections according to the 

dimensions mentioned. Throughout, we sought to characterize the knowledge 

of inquiry-based teaching the prospective teachers demonstrated.

the nature of the task

The nature of the task that is presented in the multimedia case was not explic-

itly discussed in our sessions. However, the prospective teachers did discuss 

the topic in their written reflections, highlighting its importance in this type 

of teaching, and identifying specific characteristics of the proposed task.

This is, therefore, an example of a lesson in which the idea of inquiry-based 

teaching of Mathematics was put into practice, suggesting students can work 

on interesting tasks, creating their own strategies and constructing knowl-

edge in a way that highlights the need or benefit of a particular idea, concept 

or mathematical procedure (Simone).

I think we should present several tasks, some of a more closed nature and oth-

ers that lead students to explore, conjecture and discover for themselves, always 

with the teacher’s support. The tasks should also enable students to progressively 

use symbolic notation and appropriate forms of representation. This multimedia 

case was a good example of a task with the features that I listed earlier (Vânia).

The prospective teachers highlighted that the task proposed in the multimedia case 

enabled the students: to submit an original answer, by resorting to previous knowl-

edge and experiences; create their own strategies for solution; build knowledge that 

reveals the need or the advantage of an idea, concept or procedure; develop auton-

omy to explore, conjecture and discover; use progressively appropriate symbolic 

representations and notations; and develop their mathematical thinking.



hélia oliveira | márcia cyrino 227

The task worked in the multimedia case was included in the didactics unit 

that the students were working on. While the teacher worked through the 

Algebra theme, she displayed a marked intention to promote the students’ 

algebraic thinking (ME, 2007). The prospective teachers recognized the task’s 

potential to enhance the students’ mathematics skills.

(...) the task requires the students to be able to interpret and represent a 

contextualised situation, using algebraic language and procedures. It also 

requires them to solve problems, communicate, reason and shape the situation 

by resorting to mathematical concepts (equations, sequences …) (Matilde).

The prospective teachers acknowledged that the task allowed students to 

interpret, represent, reason and solve a problematic situation using algebraic 

language and procedures. They realized that the work involving regularities, 

which had been dealt with before, allowed the students to establish a connec-

tion with equations. The fact that the students resorted to trial and error strat-

egies, sequences and regularities and the construction of tables, enabled the 

teacher to establish connections between the different strategies adopted, and 

to promote the development of the students’ algebraic thinking, thus deepen-

ing the study of algebraic relations and their symbolization, which is essential 

for the development of the notion of variables and the understanding of alge-

braic language (ME, 2007).

In Table 1 we present a summary of the characteristics of the task, as high-

lighted by the prospective teachers: 

the task prospective teachers

It is not a simple exercise in which the students have 
to apply previously acquired knowledge; it allows for 
different solution strategies.

Antónia, Lourenço, Margarida, 
Simone, Vânia, Bárbara

It has the potential to develop skills in students: prob-
lem-solving, mathematical thinking and mathematical 
communication.

Antónia, Lourenço, Matilde, 
Vânia, Sílvio, Simone 

It enables the development of the students’ algebraic 
language and thinking.

Antónia, Matilde, Vânia, Sílvio, 
Simone

It promotes the understanding of the need or benefit of 
a particular idea, concept or mathematical procedure.

Lourenço, Margarida, Matilde, 
Simone

table 1 – task characteristics
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Most of the prospective teachers refer to at least two characteristics of the task 

dealt with in the lesson, although some of them also reported on the math-

ematical tasks within a framework of inquiry-based teaching in a more general 

way. Only one prospective teacher (Sandra) does not mention this matter in her 

reflection and another (Bárbara) refers to only one of these aspects.

the lesson phases

One of the constructs that was highlighted the most was the definition of the 

four phases associated with the task because, as we have mentioned, the struc-

turing of the case was clearly oriented by the different phases. However, in 

addition to recognizing and distinguishing the phases, prospective teachers 

were able to see how they are articulated and contribute to the mathematical 

goals of the lesson, and thus the development of algebraic thinking.

The prospective teachers said that in the introduction phase the students 

had time to take ownership of the task, understand its goals and organize 

themselves to work. According to them, this allowed the students to interpret 

the task correctly, clarify doubts about language, and thus be able to distin-

guish what information they should retain and use for the solution.

In the prospective teachers’ point of view, the presentation phase is also 

crucial to ensuring that the students are engaged, so that they feel challenged 

and confident enough to go on to the subsequent activity.

It is important to challenge them, so that the students take ownership of the 

task with enthusiasm and curiosity, committing themselves to solving it. It 

is also the moment when the class organizes their work, defines timing, and 

manages resources and classroom working methods (Lourenço).

With regard to the second phase of inquiry-based teaching, the prospective teach-

ers acknowledged that the main objective was for the students to work autono-

mously to complete the task. They could see the videotaped students had been 

given the opportunity to develop their reasoning, discuss their ideas, explain 

and defend their ways of thinking, question the solutions presented by their 

classmates, use different records, explore their findings and acknowledge their 

mistakes and difficulties. They also recognized how important this moment was 

in building the students’ skill at mathematical communication.
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(...) this moment proved to be important to the extent that the students were 

able to make different representations, discuss their ideas, explain their 

reasoning aloud to classmates, highlight different solution strategies, under-

stand the reasoning of others, explore their discoveries, deal with their mis-

takes and difficulties and write their conclusions (Bárbara).

Referring specifically to the linkage between the different phases of the lesson, 

one of the prospective teachers mentioned that discussion of the task depends to 

a large degree on the activity that occurred in the previous phase.

(...) the four phases are related, each one depends strongly on what they 

achieved, during the discussion held in the previous phase. For example, in my 

view, there is a strong relationship between the phase of students’ autonomous 

work and the segments devoted to discussion and systematization, because, 

while during the phase of autonomous work students explore different strate-

gies, and the students’ solutions are selected and sequenced by the teacher, in 

the discussion, those same ideas are discussed collectively (Bárbara).

According to one of the prospective teachers, interaction among the students 

while they are working autonomously allows them to feel safe enough to share 

their solutions, voice their doubts and question their classmates’ strategies dur-

ing the discussion.

Another thing that stood out in this case was the interaction with the dyads 

when they were completing the task. I consider the simple act of interacting 

as a way of helping the student believe in himself and feel safe. (...) During 

this time of collective discussion, the students had the opportunity to present 

their strategies, share their doubts and question the strategies presented by 

their classmates (Antónia).

The prospective teachers saw that in the task discussion phase the students were 

able to understand the differences between the various strategies presented, in 

particular, their mathematical effectiveness. They became involved in processes of 

explanation and justification and developed their mathematical communication 

skills. The following comment also shows that this prospective teacher understood 

how discussion of strategies can contribute to the systematization of learning:
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In this exploratory work, by trying out different solutions during their dis-

cussions, the students were also able to see that some ways of tackling the 

solution are more effective than others (Margarida).

They also believed that discussion of strategies had contributed to the systemati-

zation of mathematical learning, because students had been able to give meaning 

to the mathematical concepts being introduced or reviewed, establish connec-

tions and formalize and generalize the concepts in question.

(...) the students [could] cement, clarify their ideas and establish connections 

between the various strategies (...) Thus, I believe that this phase has helped 

the students to have a global view of what they have learned and the differ-

ent strategies that they could have chosen to solve the problem (Bárbara).

From the previous quotations, we can see that the prospective teachers were able 

to recognize specific student actions and reactions that occurred during each one 

of the phases (Table 2). The majority of prospective teachers highlighted eight 

or more student actions during the different phases. Three of the prospective 

teachers (Bárbara, Matilde, and Vânia) identified more than ten actions. Just 

one prospective teacher (Sandra) only recorded two actions. However, as we have 

seen, they also acknowledged the existence of different relationships between 

the lesson phases.

the teacher’s role in an inquiry-based lesson 

The prospective teachers linked some of the videotaped teacher’s actions and 

intentions to each phase of this inquiry based teaching lesson, and interpreted 

the role of her actions in promoting lesson management and student learning.

The prospective teachers picked up on the fact that, during the introduc-

tory phase, the teacher had sought to ensure that the pupils understood the 

task. She read the task out to the students, discussed the meaning of expres-

sions and concepts that could have caused confusion, established connections 

with previous experiences and made sure that all the students were on board 

with the task. They also grasped that the teacher had ensured that the pupils 

understood what was expected of them, informed them of how long they had, 

and offered resources that could help them complete their task.
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phases of lesson the students had the opportunity to: prospective teachers

Introduction of the task - take ownership of the task, and understand its goals Bárbara, Lourenço, Margarida, Matilde, 

Vânia

- organize the work Lourenço, Matilde, Simone

- correctly interpret the wording of the task and distinguish 

important information to retain and use

Bárbara, Margarida, Matilde, Simone, Sílvio

- clarify doubts regarding language Bárbara, Margarida, Sílvio, Vânia 

- be challenged Lourenço, Sílvio

Students’ autonomous work - be autonomous Antónia, Matilde, Sandra, Sílvio, Simone, 

Vânia

- discuss ideas Bárbara, Matilde, Vânia

- explain and defend their ways of thinking, exploring their 

findings

Antónia, Bárbara, Matilde

- question the solutions presented by classmates Antónia, Bárbara, Matilde

- use different records Bárbara, Matilde, Vânia, Margarida

- highlight different solution strategies Antónia, Bárbara, Vânia

- understand the reasoning of others Bárbara, Margarida

- deal with their mistakes and difficulties Antónia, Bárbara, Matilde

- formalize their conclusions Bárbara, Vânia

Discussion of the task - understand the differences between the various solution 

strategies and records

Bárbara, Lourenço, Margarida, Matilde

- present solutions and justifications Bárbara, Matilde, Vânia, Simone, Sílvio

- share their doubts Antónia, Simone

- analyse the effectiveness of strategies and records Bárbara, Lourenço, Margarida, Simone

- understand concepts, processes and procedures Bárbara, Lourenço, Margarida, Simone, 

Sílvio

Systematization - give meaning to mathematical concepts presented or re-

viewed during the completion of the task

Bárbara, Sílvio, Vânia

- establish a connection between the different strategies and 

concepts

Bárbara, Matilde, Simone, Vânia

- record conclusions, definitions and properties Sandra, Simone

- accomplish learning Bárbara, Matilde, Sílvio

table 2 – students actions in the lesson  
phases identified by prospective teachers
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One of the teacher’s concerns was to ensure that there were no language 

issues, in particular regarding the meaning of blank and null votes. Finally, 

she defined the working methodology needed to carry out the task, taking 

into account the characteristics of the room and the students’ behaviour. She 

reminded the students that they would have to present their rationales. She 

also provided material (Vânia).

The prospective teachers highlighted the ways in which the videotaped teacher 

made sure that the task was completed. She gave students the space to develop 

their own solution strategies; monitored them and gave them feedback, mind-

ful not to change the level of the task’s cognitive demand; helped students who 

were having more difficulty or were more uninterested, without giving them the 

answer; challenged the students who were more advanced; encouraged the use of 

mathematical communication in the classroom; furthered the students’ skill at 

argumentation; tried to interpret and understand how the students had solved 

the tasks; identified unexpected responses and errors; identified the potential 

of the strategies used by the students and supported them in the strategies they 

had chosen; and matched the students’ written work with the expectations she 

had lined out when planning the task, so that she could organise the sequence in 

which the students presented their solutions during the discussion (third phase).

Claudia, the teacher, always supported students in the strategy that they had 

chosen, not influencing them to take a certain path. This teacher was also 

very careful never to validate the students’ mathematical output, in order 

not to dash their expectations regarding the work they had already done or 

were about to do. However, it is crucial for the teacher to understand the 

mathematics of her students, who sometimes, despite being correct, go in a 

different direction than the teacher expected/planned (Antónia).

The prospective teachers stressed that during the discussion phase, the teacher 

had been committed to making sure that the pairs shared and compared several 

solution strategies. She also made it clear that there is no one single strategy that 

is ideal and infallible. The future teachers also noted that she had analysed the 

potential of their strategies and discussed their weaknesses, so that the students 

could learn – not only from the activity itself – but also from the reflections 

about it. In addition, as they noted, she articulated the students’ ideas of what 

they were expected to learn; discussed the mathematical learning involved in 
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the task; and established connections between the various mathematical topics 

involved.

The teachers’ main concern should be to promote mathematical communica-

tion, through reflection and instruction because this is how enriching learn-

ing experiences emerge. It highlights how positive questioning can be since 

it focuses the students’ attention on the task and helps them to make their 

reasoning explicit. Encouraging communication, the explanation of ideas 

and questioning among classmates, and not just between the teacher and the 

class (Sandra).

This phase contributed to the accomplishment of some of the lesson’s mathemati-

cal goals. The presentation of different equations for the same problem allowed 

the students to discuss whether or not the equations were equivalent. The stu-

dents also had the opportunity to establish connections between different types 

of mathematical records and to see the different strategies they could use to solve 

the problem. 

One particularity was that there were groups with different equations for 

the problem. The teacher explored the idea that these equations were not all 

the same because the variable represented different things in different cases 

(Simone).

According to the prospective teachers, during the systematization phase, the 

teacher assumed the role of protagonist, formalizing concepts, ideas and pro-

cedures related to the topic and focusing on the transverse skills that had been 

highlighted during the discussion phase. The teacher revisited concepts learned 

during the teaching unit, established connections with previous learning, sum-

marized the conclusions reached during the task and guaranteed that the main 

ideas were written down.

Table 3 shows the videotaped teacher’s actions, during the lesson’s four 

phases, that the prospective teachers noted. Seven prospective teachers refer 

to at least eight actions that typify the teacher’s role within a framework of 

inquiry-based teaching. However, there is one prospective teacher (Matilde) 

who only mentions two aspects.
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phases of lesson the teacher sought: prospective teachers

Introduction of the task - to ensure the understanding of the task and that all students 

joined in

Bárbara, Lourenço, Simone

- to discuss the significance of the task’s expressions and 

concepts 

Bárbara, Lourenço, Vânia

- to establish connections with students’ previous experiences Simone

- to guide the class organization Bárbara, Lourenço, Simone, Vânia

- to offer instruments/records that assist the students 

in solving the task

Lourenço, Margarida, Vânia

Students’ autonomous work - to promote autonomy Lourenço, Margarida, Sandra, Simone, 

Vânia

- to monitor and give feedback to students during the interac-

tions

Bárbara, Sandra, Simone, Vânia

- to assist students with difficulties Margarida

- to challenge the students Bárbara, Margarida, Simone, Vânia

- to promote communication in the classroom Bárbara, Lourenço, Simone, Vânia

- to interpret and understand how students solved the task Antónia, Vânia, Sandra

- to identify the students’ unexpected responses and errors Antónia, Margarida

- to identify the potential of the students’ strategies and to 

support them in developing them

Antónia, Bárbara

- to compare the students’ written work with the expectations 

that she had when the task was planned 

Antónia, Margarida

Discussion of the task - to provide the sharing of several strategies and mutual 

respect with regard to their classmates’ explanations 

Antónia, Lourenço, Sandra, Sílvio

- to define the order in which the solutions would be pre-

sented

Lourenço, Margarida, Sílvio, Simone

- to design questions that promote student reflection and to 

assist them in clarifying their ideas, without validating or 

discrediting their work

Lourenço, Margarida, Sandra, Sílvio, 

Simone

- to compare solutions, analyse their potential and discuss 

their weaknesses

Lourenço, Margarida, Sandra, Sílvio, 

Simone

- to approximate and articulate the students’ ideas Antónia, Sandra

Systematization - to formalize concepts, ideas and procedures Antónia, Matilde, Simone, Vânia

- to foster transverse skills Simone

- to establish connections between the types 

of learning targeted

Antónia, Bárbara

- to ensure that the main ideas are written down Lourenço, Matilde, Simone 

table 3 – teacher’s actions in the course of the four phases  
of the lesson, as noted by the prospective teachers
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anticipating challenges

The multimedia case led prospective teachers to reflect on the challenges that 

arise in inquiry-based teaching, particularly those that they may experience 

– or have already experienced – in their own teaching. They stressed that, 

due to their lack of experience, they would find it hard to design interesting 

and productive tasks; to anticipate different solutions the students can come 

up with and how to link those solutions to the mathematical goals that had 

been set; to establish connections among mathematical ideas; to select student 

strategies and sequence and manage the discussion among students.

Other classroom management issues the prospective identified as poten-

tially challenging were: how to manage time, student interaction, certain 

events that occur simultaneously in the classroom and discussions that 

involve decision-making and affect the students’ learning.

Regarding difficulties (...) I identified three that seem relevant:

– Being able to reach all students and pay attention to various aspects that 

occur simultaneously in the classroom;

– Making decisions that can affect [students’] learning opportunities. For 

example, in one phase of the lesson, the teacher decided to go beyond the 

time she had planned and justified her decision by the richness and diversity 

of strategies that emerged; 

– «Orchestrating» the discussion in large groups and promoting student 

reflection. This is one of the roles that I find is frequently referred to as being 

one of the most difficult for the teacher (Lourenço).

To encourage students to reflect, and to maintain the level of cognitive demand 

posed by the task, to explore their thoughts, poll and give meaning to their ideas, 

to design questions that enable students to progress without giving answers were 

the points prospective teachers deemed as potentially challenging in this type 

of teaching.

Other difficulties that may arise are managing the interactions among stu-

dents; getting all the groups to work and seeing that within each group all 

the students work; ensuring that the students do not digress but keep focused 

during the solution; and being able to resist giving direct answers to the stu-

dents (Margarida).
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The following table lists the challenges of inquiry-based teaching, as noted by 

prospective teachers. Most of them describe four or more aspects. Two prospec-

tive teachers made no reference to this topic in their reflections.

anticipated challenges: prospective teachers

– finding interesting , enriching tasks to create learning 

opportunities

– anticipating different student strategies 

– relating the solutions to the mathematical purpose of 

the lesson

– establishing connections between mathematical ideas

– selecting the strategies and sequencing them

– managing the discussion so that everyone participates

– managing interactions among the students

– preparing questions for the students to think about, so 

that they can accomplish their tasks

– managing time

Margarida, Sílvio, Vânia

Sílvio

Sílvio, Vânia

Bárbara, Matilde

Matilde

Lourenço, Margarida, Matilde, Sílvio, Simone

Lourenço, Margarida, Simone

Bárbara, Margarida, Matilde, Vânia

Lourenço, Vânia

table 4 – challenges of inquiry-based teaching  
anticipated by prospective teachers

DISCUSSION A ND CONCLUSIONS

Throughout this study, we have sought to understand the knowledge prospec-

tive teachers display regarding inquiry-based teaching. We have based our 

work on their analyses of a multimedia case featuring a teacher teaching a 

7th grade mathematics lesson. We identified four important dimensions that 

enabled us to examine how this knowledge was expressed in the prospective 

teachers’ written reflections.

Realizing how important the first dimension – the nature of the task – 

is to this type of teaching, we tried to judge to what extent the prospective 

teachers highlight this topic and identify the specific characteristics of the 

task in the case. Although at the outset, this task could have been construed 

merely as an attempt to solve an equation, the prospective teachers were able 

to discern its contribution to achieving the mathematical goals of the les-

son. They were also able to relate it to inquiry-based teaching practice. They 

acknowledged that the task had given the students the freedom to create their 

own strategies and assess the need for or the advantage of a particular math-

ematical idea, concept or procedure. They recognised that it had also helped 
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students develop their mathematical skills, in particular algebraic thinking, 

mathematical reasoning and mathematical communication.

Understanding and reflecting on the task’s role enables prospective teach-

ers to choose tasks that suit their teaching goals and prioritize them accord-

ing to their potential to trigger complex ways of thinking that help students 

establish connections to meanings or to ideas and mathematical concepts 

(Cyrino & Jesus, to appear). However, since not all prospective teachers elabo-

rated on this topic sufficiently in their reflections, we did not obtain a com-

plete picture of the knowledge that the whole group had acquired on this 

aspect of an inquiry-based teaching.

Most of the prospective teachers concluded that the mathematical task 

does not guarantee a significant mathematical activity by itself. They have 

overcome a naive vision that in order to transform the mathematics teaching, 

it is enough to propose good tasks. They very obviously came to realise that 

learning indeed occurs through enriching mathematical activities, but that is 

necessary that students reflect on these activities, an idea that this was well 

illustrated in the way the videotaped teacher organised the lesson and in her 

oral observations about it. 

The multimedia case we used was clearly driven by the different phases of 

an inquiry-based lesson (introduction, implementation, discussion and system-

atization). The prospective teachers were able to recognize and distinguish 

between each of the phases, realizing that they articulate and complement 

each other in developing the students’ algebraic thinking, problem-solving 

skills, mathematical reasoning and communication. This recognition is fun-

damental if prospective teachers are to understand the advantages of this 

type of lesson structure, and see that it is not rigid. 

Thus, it is significant that the prospective teachers were able to link spe-

cific actions and/or features in the students’ learning to each phase of the 

lesson, noticing that the students’ role is front and centre in this type of 

teaching, although this is not the analytical perspective adopted in the mul-

timedia case which focuses on the teacher’s intentional actions (Annex 1). 

We see, with their comments, the elements of a dialogical learning perspec-

tive (Wells, 2004) in which language is assumed to play a central role in the 

knowledge processes, in the interaction between teacher and students, and 

among the students, throughout the various phases of the lesson.

Regarding the teacher’s role in inquiry-based teaching, prospective teach-

ers pinpointed several teacher actions belonging to each lesson phase of the 
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videotaped class. They emphasized aspects of teaching practice such as ques-

tioning in order to understand the students’ thinking and promoting com-

munication among students, which showed that they were picking up on the 

dialogical perspective of learning.

In the last section of the multimedia case, we presented the framework enti-

tled «Intentional Actions of the Teacher in Inquiry-Based Teaching» (Annex 

1). This framework has become an important tool for prospective teachers as 

far as the two major dimensions of teaching practice are concerned – promot-

ing learning and classroom management. It has also served to clarify the var-

ious approaches that the phases encapsulate. It seems quite significant that, 

as prospective teachers, they chose to talk about the teacher’s role in inquiry-

based teaching in a way that was not restricted to the ideas and vocabulary 

that were presented in the framework and in a way that cogently covers the 

various phases of the lesson.

Finally, when it came to identifying the challenges of inquiry-based 

teaching practice, it appears that the majority of prospective teachers did 

anticipate many of the difficulties that may arise. They refer to aspects that 

show that they recognise the characteristics of this type of teaching and the 

actions required of the teacher. Among the challenges they cite are: choice 

of appropriate tasks; classroom management (including communication); 

dealing with the student ideas and output through appropriate questioning, 

while not limiting their mathematical activity; and establishing connections 

among mathematical ideas. It should be noted that most of the prospective 

teachers went beyond the videotaped lesson being analysed and were able to 

anticipate the challenges on a more general level. Even so, there were two 

students who did not mention any type of challenge. This lack of foresight 

is critical because, without the ability to predict, the future teacher will not 

be able to problematize. By anticipating challenges, beginning teachers are 

projecting themselves into the teaching role while developing a more realistic 

view of this type of teaching, which is indeed complex.

By watching the lesson featured, the prospective teachers were given 

access, to a type of inquiry-based teaching they were not familiar with 

because they had not experienced it as students, nor had they been exposed 

to it before in their teacher education programme. Knowledge is constructed 

from personal experiences in progressive cycles that lead to understanding 

(Wells, 2004). Hence, exploration of the multimedia-based lesson proved to be 

very promising because firstly, it gave the student teachers access to a body of 
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information, by means of successive approximations. It enabled them to wit-

ness the classroom experiences of both a teacher and her students in a way 

that embodied the theory. The construction of knowledge was intensified, 

since the prospective teachers became involved in the production of mean-

ings; constructing and reconstructing collective concepts about the nature of 

the task by working among themselves and in conjunction with the teacher 

educator; understanding and articulating the purpose behind the lesson 

phases; grasping the nature of the teacher’s role within the framework of 

inquiry-based teaching; and fathoming the complexity associated with this 

type of practice. This process of construction of knowledge was essentially 

social and interactive; and this enabled them to engage in a type of discourse 

about inquiry-based teaching, an approach that is considered to be complex 

and challenging for prospective teachers.

By viewing real videotaped classroom material, prospective teachers 

improve their ability to interpret the overarching topics and nuances of 

teaching, and get to see how much the teacher’s actions impact classroom 

dynamics and the students’ learning (Alsawaie & Alghazo, 2010). The oppor-

tunity to witness relevant teaching practice plays an important role in the 

development of their knowledge about teaching; the same has been true in 

other studies where classroom video analysis has been used (Koc, Peker & 

Osmanoglu, 2009; Stürmer, Königs & Seidel, 2013).

In their written reflections, the prospective teachers often refer to par-

ticular elements in the multimedia case that illustrate or substantiate 

statements about inquiry-based teaching. This reinforces the idea that the 

knowledge that they are developing about this type of teaching is situated, 

although it may represent more extensive classes of ideas (McGraw et al., 

2007). In this multimedia case the theory was not presented in the beginning. 

It was, rather, built from the analyses that were done. In the final phase, 

when the students already had the reference framework, Intentional Actions 

of the Teacher in Inquiry-Based Teaching, in their possession, they were able 

to review the practice having observed the theory in action, discuss it, and 

attribute meaning. The overall comprehension of inquiry-based teaching that 

they demonstrated in the reflective essay they wrote afterwards showed that 

they had taken in the core features of inquiry-based teaching. However, the 

role of theory in analysing or reflecting on a situation or observed practice is 

not linear (Llinares & Valls, 2010), which is why we need to further explore 

the issue in future research on the topic.
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In conclusion, our study shows that, in general, the prospective teachers 

who participated indeed gained knowledge of inquiry-based teaching, recog-

nizing its main characteristics and potential, and the challenges it may pose. 

The study highlights the potential such a teacher education setting has for the 

development of a dialogical perspective of learning by prospective teachers. 

In the study, they acknowledged the central role language plays in the knowl-

edge processes, in the interaction between teachers and students, and among 

the students themselves. They also highlighted the role of teacher questioning 

in understanding the students’ thinking, and in promoting communication.

Using this study as a departure point, it would be interesting to embark 

on a more individualized analysis, using other data sources, so that we might 

develop an even deeper understanding of the knowledge each prospective 

teacher gains with regard to inquiry-based teaching. This analysis and fur-

ther research will enable us to determine what areas of this teacher educa-

tion setting should be invested in and which should be reformulated, so that 

prospective teachers come to realise that this complex teaching approach is 

not only the bailiwick of a few expert teachers (Kazemi, Franke & Lampert, 

2009; Santagata & Guarino, 2011). Future research should attempt to unveil 

how prospective teachers integrate these ideas into the next phase of teacher 

education – their supervised teaching practice – which occurs in different 

contexts, some of which are more conducive to inquiry-based teaching than 

others.
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promotion of mathematics learning class management

Introduction of 

the task

Guarantee the appropriation of the task by the students by:

– clarifying unfamiliar vocabulary

– mobilizing and verifying prior knowledge

– setting goals

Promote students’ commitment to the task by:

– challenging them to work

– establishing connections to students’ prior experiences

Organize the students’ work by:

– establishing the time for each phase of the lesson

– establishing the organizational structure of the work 

(individual, pairs, small groups, whole-class)

– organizing classroom materials

Students’ work 

on the task 

Ensure the students carry the task through by:

– posing questions and giving clues

– suggesting representations

– focusing on productive ideas

– requesting clarification and justifications

Keep the cognitive challenge by:

– promoting student’s reasoning

– trying not to validate the mathematical correctness of 

students’ answers

Promote the work of students/groups by:

– setting up interaction among students

– providing materials

Guarantee the production of materials for students presentations by:

– requesting their records

– providing appropriate materials

– setting aside time to plan the presentation

Consider the selection and sequencing of students presentations by:

– identifying solutions that are more or less comprehensive, 

complete and/or formal

– identifying solutions with common errors

– sequencing the solutions selected

Discussion of the 

task

Promote the mathematical quality of the presentations by:

– asking for clear explanations with mathematical evidence

– asking for justifications of the outcomes and representation 

used

– discussing the difference and the efficacy of the solutions 

presented.

Promote interaction among students in the discussion of 

mathematical ideas by:

– encouraging questioning for the clarification of ideas

– encouraging analysis, debate and comparison of ideas

– identifying and making available to discuss questions or 

mistakes in the presentations

Create a favorable environment for presentation and discussion by:

– putting an end to students’ autonomous work

– providing the reorganization of places to focus on a common 

resource (whiteboard, overhead…)

– promoting an attitude of respect and attentiveness while 

presentations are being given

Effectively manage relationships among students by:

– establishing the order of presentations

– justifying reasons some students do not present (to avoid 

repetition, ...) and changing the order of groups for the next 

task

– promoting and managing student participation in the 

discussion

Systematizing 

mathematical 

learning

Institutionalize concepts or procedures on mathematical topics by:

– identifying key mathematical concept(s) from the task, 

clarifying their definition and exploring their multiple 

representations

– identifying key mathematical procedure(s) from the 

task, clarifying the conditions of their implementation and 

reviewing how they are used

Institutionalize ideas or procedures concerning the development of 

transversal skills by:

– identifying and connecting them

– enhancing the key factors involved in developing them

Establish connections with prior learning by:

– highlighting links with mathematical concepts, procedures 

and transversal skills previously explored

Create an appropriate environment for systematization by:

– focusing students attention on collective systematization

– emphasizing the importance of this phase of the lesson for 

student learning

Guarantee that the systematization ideas are written down by:

– recording them on the computer or other physical devices 

(boards, interactive boards, transparencies, posters ...), which 

may be done by the students or the teacher

– asking students to write down their work

annex 1 – intentional actions of the teacher in  
inquiry-based teaching (oliveira, canavarro & menezes, 2012a)
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 TASK «ELECTION OF FOR THE CLASS REPRESENTATIVE»

The teacher coordinating the election of the class representative reported that:

• All students in the class voted (30 students) and that there were no null nor blank votes

• Only three students received votes: Francisca, Lucas and Sandra

• Lucas received two votes fewer than Francisca

• Sandra received twice as many votes as Lucas.

Who won the election? With how many votes?

Do not forget to present and explain how you found the solution.

annex 2 – the mathematical task (oliveira, canavarro & menezes, 2012a)


