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ABSTRACT

Lucas Revilla, Yaiza. 2018. Exploring responsive mathematics teaching. Uni-
versity of Jyviskyld. Department of Education.

Responsive mathematics teaching places students’ ideas and scientific thinking
in a central position. It is based upon the expectation that students have re-
sourceful scientific thinking. The responsive teacher advances the acquisition of
mathematical knowledge by pursuing the substance of students’ ideas and fos-
tering the practices of the mathematical community. This study focuses on illus-
trating the responsive mathematics teaching accounts of a second graders
teacher.

To fulfil this aim, the teaching structure of one teacher has been thorough-
ly scrutinized and presented in detail. The data, collected through a semi struc-
tured interview, classroom observation and field notes, has been analysed by
following the principles of qualitative content analysis.

This research’s main findings outline the participants’ responsive mathe-
matics teaching practices. They illustrate different levels, activities and strate-
gies the participant utilizes to teach responsively and the different solutions she
has found to overcome the challenges of teaching responsively.

By scrutinizing practitioners” accounts we can better understand the as-
pects involved in responsive teaching and the implications for the everyday
classwork. Teachers” subject knowledge, expertise and willingness to provide
significant learning experiences for students seem to be central aspects of teach-

ers becoming responsive to students” thinking.

Keywords: responsive mathematics teaching, mathematics, primary school,

student centred, teaching practices, qualitative research
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1 INTRODUCTION

One of the reasons that motivates any research about mathematics teaching and
learning is making it better. There is much that has to be improved to grant stu-
dents can make the most of their mathematical development in schools and for
their futures (Niss, 2007). There are still many questions needing a definite an-
swer before we can dream for truly effective solutions. But, researchers have
revealed and, keep on revealing, that the issues and the phenomena been re-
searched in this field is much more complex than they use to think (Niss, 2007).

For instance, teachers have been recognized as a crucial factor for mathe-
matical education. Recent research supports that the key to minimize the
achievement gap is having knowledgeable teachers in every classroom
(Sowder, 2007). However, identifying and offering evidence of the specific fea-
tures of effective mathematics teaching is a complex task (Sowder, 2007). Latest
studies, suggest student’s engagement and purposeful participation, as well as,
the teachers’ ability to understand students’ thinking, as to be central aspects of
productive mathematics teaching (Franke, Kazemi, & Battey, 2007).

Responsive mathematics teaching embraces the centrality of students’
thinking and the importance of scientific inquiry. Students develop their math-
ematical knowledge and skills by been initiated in the practices of the mathe-
matical community. In this way, students learn to create the knowledge, they
learn to discuss, asses each other’s ideas, prove, argue, etc. Teaching respon-
sively implies pursuing students” ideas and forwarding significant inquiry. Alt-
hough there are basic principles which the practise embraces, the forms it takes
vary depending on the context, the content, the students and other aspects.

In this research we will have a close look at a practitioner’s embodiment of
responsive mathematics teaching in her second grade class. Recognising and
exploring practitioners” accounts brings new considerations into the discussion
which may help better understanding the different ways of teaching respon-

sively, its benefits for students learning and ways for improving its practice.



2 DEFINING RESPONSIVE MATHEMATICS
TEACHING

Responsive mathematics teaching seeks to pursue students’ thinking. It focus-
ses on fostering students” participation and interaction on the premises of pro-
pitiating scientific and higher-order thinking. Research on mathematics teach-
ing and learning suggest that to develop mathematical understanding, students
have to engage in diverse mathematical activities, such as presenting results,
conjecturing, discussing, explaining their own thinking processes, testing theo-
ries and generalizing (Franke et al., 2007).

Teaching mathematics implies orchestrating multiple co-operative aspects.
To effectively foster students’ thinking, the teaching has to be flexible to be able
to take into account the interaction among people and ideas and context
(Franke et al., 2007). Therefore, responsive teaching takes different forms de-
pending on the context (i.e. the students, the situation, and the content). Teach-
ers’ responsivity is enacted through a variety of practices generating different
types of adaptations (Ball, 1993; Lineback, 2015; Robertson, Atkins, Levin, &
Richards, 2015).

In the following subsections we will explore how responsive teaching pur-
sues and foregrounds the substance of students’ thinking and what are the im-

plications for teachers.

2.1 Pursuing students’ thinking

Multiple researches on mathematics teaching and learning recognise the value
of listening to students’ ideas and building on them, arguing that the
knowledge gained from this kind of interactions is essential for teaching for
understanding (Franke et al., 2007). The responsive mathematics teacher listens

and deepens on students’ ideas, seeking to understand what the student means



and to comprehend the sense students make of their disciplinary experiences
(Robertson et al., 2015).

The prime goal of a responsive teacher is to understand the students” per-
spective not to evaluate their contributions against predetermined instructional
goals (Robertson et al., 2015). In this way, the teacher is genuinely interested
and present to students’ ideas forwarding students’” reasoning and mathemati-
cal notions instead of canonical definitions.

Ball (1993) devoted herself during a year to enact a mathematics teaching
that would truly enhance critical thinking and significant learning according to
the curriculum’s reforms recommendations and those from authors like Bruner,
Dewey and Schwab. Through reflective teaching experiences with her 8-years-
old students, Ball brought up, analysed and concluded over a series of dilem-
mas emerged from responsive mathematics teaching. Alongside, she illustrated
a variety of strategies and considerations of the responsive mathematics teach-
er. Ball brings up several important aspects about pursuing students thinking.
The author deeply reflects the difficulties and tension emerged from letting the
children set the path. Through several examples, Ball illustrates the complexity
of presenting students with activities that would lead them to define the aspects
that the teacher wants them to learn.

Ball exposes how the teacher has to previously know or study a concept in
depth (e.g. even and odd numbers), to then be able to suggest the right activi-
ties for exploration. Moreover, during the exploration it is the teacher’s task to
recognize the disciplinary connections between students’ ideas and the concept
so that she/he is able to take up students” notions and guide discussions to-
wards fruitful conclusions. Furthermore, in a search for been totally truthful to
students’ ideas, Ball reflects on what would be the consequences of accepting
non-standard knowledge as part of the content. Uncertain of whether it was a
good idea or not to have the class working on a novel definition by one of her

students “Sean numbers” the author asserts that:

Mathematics is, after all, a domain in which there are "right answers." Respecting chil-
dren as authors or artists seems somehow different (1993, p.384).



“Sean numbers” represented a new category of numbers: even numbers with an
odd amount of groups on them, for example, 10 had 5 (odd) groups of 2 (even).
After thorough consideration, Ball concluded that when recognising this defini-
tion, her students were learning other aspects of mathematics like creating a
definition and learning about the scholarly world, exploring overlapping defini-
tions and understanding the role of definitions. Besides, she highlights that
studying a concept that a peer had invented awoke great interest on the stu-
dents and the overall learning results about even and odd numbers were out-

standing.

2.2 Fostering students’ participation and interaction

Responsive teaching fosters mathematical exploration based on students’ ideas
by encouraging discussion and interaction. Responsive teaching offers students
the opportunity to forward their scientific thinking by engaging on mathemati-
cal practices. Research on mathematics teaching and learning argue that flexible
teaching focused on core mathematical ideas and connected to students” inter-
ests enhances participation and interaction (Franke et al., 2007).

Responsive teaching is flexible and responsive in nature. The responsive
teacher may forward students’ ideas in a variety of ways and for different rea-
sons. These may include, for example, working upon students’” models or ex-
amples instead of the teacher’s expertise, basing task on the students” ideas and
their notions or following students” thinking even when it drifts from the teach-
er’s plan (Robertson et al., 2015). To be able to pursue students” thinking the
teacher may, for example, incite students to listen, try out, asses or give feed-
back on each other’s ideas. In this sense, the teaching plan has to be flexible to
allow small (immediate) and large scale (delayed) adaptations of the classwork
and/or study units (Lineback, 2015; Robertson et al., 2015).

Researchers have underlined timing as to be an important aspect of re-
sponsive teaching. As mentioned above, there can be large or small scale adap-

tations. It may imply an immediate adaptation to respond, in the moment, to



the students” proposals or understanding or it may involve larger adaptations
in which a whole unit is based upon students’ notions or questions (Lineback,
2015; Robertson et al., 2015). To recognize and respond to students thinking re-
quires teachers to possess a deep content knowledge and to be able to keep an
overall vision of their instructional goals while focusing on the meaning of fo-

cused interactions.

221 The dialectical nature of the responsive teaching

Discussion represents an important percentage of a responsive mathematics
classwork. To foster students” participation, to pursue students” ideas, to under-
stand the sense students make of their instructional experiences and look at the
discipline from the students” point of view it is necessary that students have the
space to express themselves and listen to each other.

To engage students on fruitful mathematical discussions, the teacher may,
for example, ask students to clarify their understanding, argue about each oth-
er’s contributions or elaborate on their peers’” ideas (Ball, 1993; Lineback, 2015;
Robertson et al., 2015). In doing so, the teacher is not only forwarding students’
understanding and showing genuine interest but also creating a culture of re-
sponsiveness.

Responsive teaching researchers have created diverted categorizations of
dialectic responsivity practices and their levels of responsivity (Brodie, 2011;
Lineback, 2015; Richards & Robertson, 2015). The diversion is most likely due to
the varying contexts in which researches have been conducted (Richards &
Robertson, 2015).

Lineback’s (2015) categorization highlights several interesting aspects of
responsive dialectical interactions and illustrates the complexity of teachers’
responsivity. Lineback focuses on what she calls redirection. Redirection refers to
the moments in which the teacher shifts and focuses the students” attention on a
new aspect. The author identifies two kinds of redirections: activity redirection

and focus redirection. The former refer to changes on the type of activity. The
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latest refers to moments when the teacher shifts the students” attention to a new
locus.

Lineback’s analysis shows that redirections can be responsive or non-
responsive depending on whether they are based on students’ ideas or not. In
the case of responsive focus redirections, Lineback differentiates between im-
mediate and delayed redirections. Other authors, as mentioned above, refer to
this as small or large scale adaptations (Robertson et al., 2015).

Lineback has illustrated several strategies that teachers may utilize to take
students” ideas and turn them into fruitful conclusions. When analysing re-
sponsive focus redirections, Lineback differentiates three levels of responsive-
ness depending on the level of involvement the students’” ideas had on the redi-
rection (i.e. minimal, consideration and elaboration).

The author considers the first level to be minimally responsive and the
other two levels to be highly responsive. Within these levels she further identi-
fies different strategies based on the role the students’ input played. Bellow

there is an example of a strategy from each level:

Level 1. Minimal (2015, p.438)

Minimal extension: Teacher asks a question that extends the previous student’s com-
ment(s), but it is clear that it is the teacher’s thinking (and agenda) on display, not the
student’s.

E.g.: Because M's doing a really good job with the beginning. Who wants to finish? This is
only half of it, what's the rest of this?

Level 2. Consideration (2015, p.440)

Interpretation: Teacher invites the students to explain or interpret another student’s
comment.

El% J made a good comment . . . He said . . . clouds look different at different heights. So,
what does that mean?

Level 3. Elaboration (2015, p.439)

Mechanism: Teacher asks students to propose or elaborate a mechanism that underlies a
scientific explanation.

E.g.: If clouds are water [a statement upon which the students, as a group, just agreed],
how does that water get to the clouds?
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In accordance with the broader literature, Lineback’s responsive activity redi-
rections illustrate the ways in which responsive teachers would build study
units and activities upon students’ ideas. For example: the teacher moves from
a whole class discussion to small group discussion for students to discuss about
a claim a peer just made. Likewise, Lineback’s responsive focus redirections are,
in a broader sense, the responsive teachers” main tool to guide, foster and enrich

students” expression and discussion.

2.3 Disciplinary connections

Responsive teaching is disciplinary as it is based upon an empirically and theo-
retically supported expectation that students have proliferous and resourceful
scientific thinking (Robertson et al., 2015). Disciplinary connections are, for ex-
ample, showing understanding of a formal concept or initiating the use of
mathematical practices. They may include questioning, explaining, making an
effort to utilize terminology, conjecturing, representing or using mechanistic
thinking (Robertson et al., 2015).

Ball (1993, p.386) describes a moment in her mathematics class in which
her students were discussing about even and odd numbers. One of the students
stated that “odd numbers have two in them except they have one left”. Ball
called attention to the whole group over this definition and got them trying

some experiments with it. In addition, she asserted that:

Her formulation was, I realized, in essence, the formal mathematical definition of an odd
num- ber: 2k + 1.

A distinctive characteristic of responsive teaching compared to other
constructivist methodologies, such as inquiry based learning or cognitively
guided instruction is that instead of trying to get the students to the formal
definitions, the teacher is looking for connections between what students say or
do and the discipline and therefore, the knowledge emerges from the students.
Through scientific inquiry mediated by a flourishing student’s scientific

community and teacher’s expertise students” ideas become knowledge.
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Moreover, this is one of the causes of teachers’ experience instructional
tension. This tension is inherent to responsive teaching (trying to be honest to
students” ideas and mathematics at the same time). It is a result of forwarding
an expansive understanding of the content and not only a search for correctness
(Ball, 1993; Lineback, 2015; Robertson et al., 2015). There are as well other as-
pects of responsive teaching that causes teacher instructional tension. We will

explore them further in the following section.

24 Instructional tension

Researchers and practitioner have recorded a variety of aspects that causes in-
structional tension when teaching responsively. Many have noted that, for sev-
eral reasons, the practice is intellectually demanding (Ball, 1993; Lineback, 2015;
Maskiewicz, 2015; Robertson et al., 2015).For example, the teacher needs to have
a strong content knowledge and be aware of the practices of the mathematical
community. It requires concentrating on the meaning of students’ contribu-
tions, searching for disciplinary connections, mechanistic thinking and other
relevant aspects. It also requires to be constantly juggling with the class direc-
tion, redirecting students towards important aspects, keeping track of the dis-
cussion and forwarding other adaptations.

Furthermore, some practitioners have reported to feel tension on letting
wrong notions stay until students clarify them. Besides, they have also reported
the difficulty of planning to pursue students’ ideas and not the own pre-
determined notions (Maskiewicz, 2015). Finally, many have noted the tension
that trying to be honest with students” ideas and the discipline at the same time

creates (Ball, 1993; Lineback, 2015; Maskiewicz, 2015; Robertson et al., 2015).
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3 CHALLENGES FOR RESEARCH

The highly contextual, multidimensional nature of responsive teaching poses a
challenge for researchers, especially when aiming to define progress on respon-
sive teaching (Richards & Robertson, 2015). There are great differences among
researchers’ consideration about the main aspects of responsive teaching and
how to forward the practice.

Much research has been directed towards finding ways how to motivate
and train teachers to be responsive. Some have focussed on creating a set of
skills that could be part of teacher training, others a set of classroom moves that
teachers could use, or on how to get teachers to embody particular orientations
towards students’” thinking (Richards & Robertson, 2015). Nevertheless, all ef-
forts to frame and narrow down responsive teaching to make it available for
trainee teacher, for example, encounter difficulties on creating a set of prescrip-
tive training directions.

The challenges emerge from the very nature of responsive teaching. On
the one hand, because responsive teaching is highly contextual, teachers” deci-
sions and levels of responsivity are based on multiple aspects like, for example,
the level of sophistication of students” ideas, teacher focusing on content, form
or mechanism, broader set of instructional goals or timing constrains (Radoff &
Hammer, 2015). It is almost impossible to measure how much each of these as-
pects affect a particular teacher’s decisions. On the other hand, taking into con-
sideration that the teacher is responsive to students’ ideas to propitiate stu-
dents’ thinking and scientific growth, it is difficult to define whether it is the
students or the teacher who determine responsivity (Richards & Robertson,
2015). Most studies have focussed on teachers and much research is needed on
students’ role and the different ways that students influence teachers’ decisions.

Nevertheless, efforts to systematize and create prescriptive categorizations
have been made. The literature on mathematics teacher noticing, the discursive
studies, and some case studies have focused on finding teacher moves or stanc-

es that would be indicators of responsive teaching (e.g. Lineback, 2015; Sherin,



14

Jacobs, & Philipp, 2011). Mainly, these studies have searched proving what the
indicators of teachers’ responsivity are or defining responsive teaching by a set
of specific actions (Richards & Robertson, 2015). Much can be learned from the
studies mentioned above; they advance the structure of responsive teaching
and offer foundations for further investigation. Nevertheless, they represent a
bounded piece of responsive practices and furthermore, they leave questions
like teachers” motivations unsolved. Responsive teaching is active and inten-
tional and therefore, understanding teachers” motivation is vital to forward the
practice.

Particular teachers’ dispositions and specific types of knowledge (i.e. con-
ceptual and epistemological) have been identified across the literature as to be
relevant aspects for understanding teachers’ responsivity. Some case studies
have focused on illustrating the reasons that lead a teacher to be responsive. A
common finding within these case studies is that often responsive teachers are
curious and care about their students not only academically but also in a more
holistic way, and thus, they want to provide their students with authentic dis-
ciplinary experiences because of the joy they themselves feel when they engage
with the discipline (Richards & Robertson, 2015).

Advancing responsive mathematics teaching, making it more available for
practitioners and teacher training professionals is a long term task which is to
be overtaken from a variety of perspectives if we ought to build a strong and
multidimensional understanding. Studies focused on the classroom and practi-
tioners’” experiences illustrate teachers’ understanding, motivation and strate-
gies to be responsive with their students” ideas. These accounts are crucial for
unravelling new aspects of responsive teaching and verifying previous findings

and notions.
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4 STUDY AIM AND RESEARCH QUESTION

The present study aims to illustrate basic elements of responsive mathematics
teaching.

This goal has been pursued by exploring and unfolding the sense a Span-
ish classroom teacher makes of the ways she structures her mathematics teach-
ing, how does she attends to her 7-years-old students’ thinking and which strat-
egies she utilizes.

The research question that has leaded the inquiry is:
1. How is a responsive mathematics teaching constructed?

In the search for answering this question efforts have been directed towards
making sense of the participant’s accounts of her own teaching, recorded
through an interview, and her behaviour in the classroom, recorded through
tield notes and observation. The choice of methods and methodology as well as

the ways those have been applied will be discussed in the following section.
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5 QUALITATIVE RESEARCH METHODS

Qualitative methods focus on understanding the meaning of an event utilizing
as evidences people’s views and the researcher’s observations (Thomas & My-
ers, 2015). Through a series of interpretive material practices, the researcher
transforms the reality into representations, including: observations, interviews,
recordings, memos and conversations. In this way, the researcher tries to make
sense or interpret an issue and the meanings people make of it (Flick, 2007;
Norman K. Denzin & Yvonna S. Lincoln, 2011).

As Gillham (2010) points out, using a qualitative approach allows explor-
ing an issue imbedded on its natural context, overcoming the limitations of
more controlled settings, providing besides a rich ground for exploring the
point of view of those involved. This study does not seek to prove anything
testing or measuring individuals but rather it aims to illustrate responsive
mathematics teaching by observing it on its natural setting, and exploring a
teacher’s view.

Having explored the key features of qualitative inquiries it seemed ade-
quate and purposeful to utilize qualitative research methods; i.e. an audiotaped
interview to represent the teacher’s views on her teaching, a classroom observa-
tion to represent the natural setting and field notes to capture impressions
about the teaching and the classroom. How these methods were utilized and
specifications about the gathered data are provided in 5.3 Data collection section.

Likewise, in accordance with the study’s aim and the nature of the collect-
ed data, content analysis was selected to guide the sense making process. The
research question was answered relying on the content analysis’ procedures,
with a strong emphasis on pre-existing theories. The following section intro-
duces content analysis, how the method has been applied will be explained in

5.4 Data analysis section.
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5.1 Qualitative content Analysis

Qualitative content analysis is a systematic process of analysing qualitative data
by describing its meanings (Schreier, 2013). It consists on systematically reduc-
ing the data by sorting it in categories, and it implies identifying, coding, cate-
gorizing, classifying, and labeling the patterns in the data (Patton, 2005). A ma-
jor strength of content analysis is that it allows for retaining the context and its
meaning. The analysis focuses on the message and the participants (Allen,
2017). Nevertheless, as Allen (2017) asserts, content analysis has its limitations,
it can, for example, be time-consuming. Besides, it can pose some challenges to
demonstrating reliability and validity as different researchers may assign dif-
ferent labels to the same piece of data.

For carrying out this study’s analysis, qualitative content analysis has been
chosen because, like other qualitative methods, it focusses on the meaning, ad-
vances interpretation and maintains the value of the context in determining
meaning. However, compared to other qualitative methods, it takes advantage
of the systematic element minimizing the impact of researchers’ choices. Be-
sides, reducing the data helps the researcher to focus on the aspects that are rel-
evant for answering the research question. And moreover, the use of abstract
categories informs researchers’ understanding of how the different parts of the
data relate to each other (Schreier, 2013).

How the qualitative content analysis method has been implemented is ex-
plained in 5.4 Data Analysis section. The choice of methods and the limitations

of the study will be discussed on the 7 Discussion section.

5.2 Participants

Two classroom teachers and four students were selected as the study partici-
pants. Both teachers were female. Teachers were selected for their accessibility
and willingness to participate. One of the teachers was the second graders
teacher in a familiar school. The school was selected because, in my personal

experience as a teacher student in 2012, it offers high quality teaching. To pro-
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tect her identity she has been given a pseudonym. For the report we will know
her as Maria.

The second teacher was likewise selected for being the second graders
teacher, in a different school. She was contacted through a third party, a parent
with a child in the school. This school was selected because it was more likely to
get a positive answer by contacting through a parent. Other school had been
contacted before where teachers were not willing to participate.

A total of four 7-8 years old children participated, one boy and one girl
from each school. The selection was randomized to avoid teacher’s biases on
choosing the participant students.

For the final report exclusively the data corresponding to Maria has been
utilized what makes N=1. According to the research’s aims and methodology
the results are not to be generalized to a larger population. Gaining a deep un-
derstanding of an issue, grasping on the contextual factors, is an aim of research

that does not require great samples of participants at a time.

5.3 Data Collection

The data was collected in Valencia (Spain) in spring 2016. The data collection
methods were semi-structured interviews and classroom observation recorded
through field notes. The interviews were open-ended to allow the participants
to express their vision and to direct the interview towards their own ground.
The data was collected in Spanish, to ensure that meaning was not lost the
analysis is been conducted without translating the data and only the passages
that have been included in the report have been translated into English by the
researcher. The initial set of gathered data consisted of four interviews (58 pag-
es), a short math test as part of the pupils” interviews (4 pages) and field notes
(8 pages) taken during the classroom observation (1h and 40min). The final re-
port is based on one interview (20 pages), field notes (4 pages) and 50min. class-

room observation.



19

5.3.1 Semi-structured interview

Qualitative methods strength is that they can light up unexpected issues, throw-
ing different results than only those available in the literature, maybe enlarging
the previous knowledge of the topic (Gillham, 2010). Semi-structured interview-
ing opens up for genuine and original themes to arouse due to the freedom giv-
en to the interviewees to express their own view on the topic. Woodside (2010)
criticizes close-ended questions for failing to unravel the dynamics underlining
the verbal exchange between individuals.

Although interviewing is time consuming, it can provide the researcher
with highly valuable information. As Seidman (2013) argues, to answer open-
ended interview questions, interviewees have to make sense and reflect on their
experiences and understanding of the topic. Face to face interviews greater
strength is the richness of the communication, they provide with rich insights
and understanding of subject’s views (Gillham, 2010). If you want to know the
sense people make of their experiences, you have to go and ask them. The use
of interviews as main data source implies that words are prioritized over num-
bers as font of information.

Semi-structured interview has been selected as major data collection
method because the participants” views and the sense they make of them are
central for the research (Gillham, 2010). The main goal of this research’s inter-
views was to gather data about subjects” experiences and their understanding of
mathematics teaching and learning (Seidman, 2013). As Patton (2005) highlights
the context is crucial for understanding and giving meaning to an experience
and accordingly, the questions were open-ended and asked for the participants’
memories, opinions and ideas of a variety of topics related to mathematics as a
discipline, teaching and learning and the actual classwork. Bellow some exam-
ples of the interviews’ questions:

1 Context: How did you become a teacher?

2 Details: Tell me about how you interact with your students during

math lessons.
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3 Meaning: What does teaching math to children mean for you? Is it sat-

isfactory? Why?

5.3.2 Observation and field notes

The utmost value of observation is that it is the straightest way of acquiring da-
ta. Gillham (2010) argues that the use of observation allows for a deeper under-
standing of the context and a better and more reliable analysis. Observation im-
plies watching, listening and sometimes asking questions to people and it can
be recorded as field notes in the form of observations (Patton, 2005). As Given
(2008) and Gillham (2010) assert, field notes are a strong source of descriptive
details that may appear to be crucial for a high quality analysis of the data.
Field notes contain details about the context that help modelling the research’s
content providing with meaning and integration of findings.

Nevertheless, observation poses as well certain difficulties. On the one
hand, as Gillham (2010, p.47) remarks “observation is both fallible and highly selec-
tive”. The researcher cannot detach herself from her ideas and therefore, the re-
searcher’s view may play a crucial role on the understanding of the issues. On
the other hand, observation is a systematic data collection tool which requires
discipline and practice. And besides, the observation’s data validity becomes
stronger within prolonged observations (Gillham, 2010).

This research’s observation has taken place for a very short time (one les-
son, 50 min.) and it has been conducted by an unexperienced researcher. This
aspects and the quality of the field notes will be further discussed in 7 Discus-
sion section. However, despite these limitations, the observation and the field
notes have supported the triangulation of the data and enlightened my views
and understanding of the context and the participant’s classroom practices. Bel-
low some examples of the field notes:

- At the beginning of the lesson, the teacher gives a general outline of the

class’s work. (MO, 4-5)
- Most students raise their hands to participate. Girls more than boys.

(MO, 15-16)
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- While students are working, the teacher walks around checking and
giving some directions for the whole group. (MO, 21-23)

- They use more time on understanding the problem than making calcu-
lations. (MO, 31-32)

- Teacher: What are we working on this page? (MO, 9-10)

- Teacher: What is the first thing we do when we have a problem? Stu-
dents: Read it in silence and slowly. (MO, 11-13)

- Teacher: Is the result reasonable? What would have happened if we
would have gotten 90 instead? Is it bigger or smaller than what we

had? Do you all agree? (MO, 38-41)

115
+23
345

- Teacher: Where do you think you have made the mistake? If you don’t
realize where is the mistake, the work is worthless. Come here and
solve it in the blackboard. What has happened with the addition? (MO,
42-46)

The field notes focus mainly on the teacher’s behaviour during the lesson and
the students in general. Students’ interventions are not recorded and the
teacher’s interventions have not been recorded in a systematic way. The notes
provide with a general view and an overal feeling about the teacher and the
classwork. Nevertheless, they contain some important and interesting aspects

which have supported the data analysis and helped forwarding the inquiry.

5.4 Data Analysis

The data analysis consisted of two separate phases. The first phase began
in an intuitive manner during the data collection and data transcription. Once
the data was in a written form I searched for patterns from the four interviews I
had conducted (teachers and students from both schools I had visited). After

this, students” interviews were discarded as they seemed to offer only superflu-



22

ous and light hearted accounts. Although some interesting aspects were present
on the students’ narratives, an extended collection of data would have been
necessary to make sense of them. The analysis of the teachers’ transcribed inter-
view material continued, following the principles of content analysis (Patton,
2005). I identified the major patterns from both teachers’ accounts and those
gave place to creating a series of themes.

Some of the themes that I had identified in one of the teacher’s narrative
sparked an idea for a new line of inquiry. I decided to do some literature review
and so, the second phase begun to explore my hypothesis. The knowledge
gained from the literature supported my hypothesis and I decided to leave
aside the data gathered from the other teacher and focus only in one teacher.
From this point, I analyzed the data from scratch, trying to not involve the un-

derstanding gained from the phase one and the theory.

541 Phase one

To begin making sense of the teachers” narrative accounts a broad ques-
tion was kept in mind: What kind of methods the teacher uses in the present?
Scrutinizing the data with this question in mind I first identified the patterns
and created the themes below. Patterns arouse form the topics both teachers
had mentioned, how each teacher embodied each of them defined a theme. For
example, both teachers talked about the students” role so I noted Student role as
a pattern which got specified by Teacher 1- student passive and Teacher 2- stu-
dent active.

I created two categories to designate each of the participants” accounts tra-
ditional teaching and constructivist teaching as the themes that had aroused
seemed to fit these categories. This categorization aroused from my interpreta-
tions of what I saw in the data mediated by my understanding of mathematics
teaching and my knowledge of the literature on mathematics teaching and

learning. Once all the data codes were defined it looked like this:
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TABLE 1 Categories, patterns and themes identified in the data. Phase 1

Traditional Constructivist
Category Pattern Theme Theme
Current method Classwork Directive Constructive
Instructional focus ~ Results Process
Student role Passive Active
Individual needs Not addressed Central
Playful activities Extra Mean
Use of the book End Mean
Extra support Outside Within
Teacher self-
Other gfoflrieacf ig:\;é 11;;22?:1;[ Non mentioned Important
®)
Nature of maths (9) Set of rules and Procedural

Purpose of teaching
mathematics (10)

Teacher’s role (11)

Teacher’s enjoy-
ment (12)

Students’ enjoy-
ment (13)

Own experience as
a maths learner

definitions

Students learn the
right answers

Transmitting
High
Only the good ones

Good

Students have au-
thentic learning
experiences

Enlightening

High

Every student

Struggle

54.2 Phase two

The patterns and themes recorded under “other” sparked a new line of inquiry.

The literature on responsive mathematics teaching recognizes the themes (8)

through (13) of the constructivist teaching as to be indicators of a mathematics

teacher been responsive. Aspects like teachers expressing own joy in doing

mathematics and their desire of bringing this joy to students as motivation for

their work (12 & 13), or evidences of teachers’ intellectual investment (10) and

self-reflective practices and teachers interest in professional development (8).
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According to the literature, these are possible indicators of teachers being or
searching to be responsive. Furthermore, the constructivist teaching included as-
pects like, the teacher’s role is to enlighten students (11) and mathematics is
procedural (9), which are key elements of responsive teaching.

Reviewing literature, gaining a better understanding of previous research
and researchers’ insights of responsive teaching some considerations came into
play. Responsive teaching researchers have mainly used video recordings of
lessons to analyse teachers” moves, strategies, prompts, different types of fre-
quencies and other concrete aspects related with responsive teaching. In general
interviews have constituted material for triangulation adding practitioners’ in-
sights and reflections about own practices.

It was my hypothesis, based on the themes identified in the data, that the
constructivist teaching participant is somehow being responsive to her students’
mathematical thinking. I did not have videotaped lessons from which to scruti-
nize the teacher’s moves. To investigate the matter, I had to rely on the teacher’s
accounts and reflections of her practices and my observations and field notes of
one lesson (this will be further discussed as a limitation of the study). I decided
to go back to the data with a fresh look and analyse it without involving the
theory on responsive teaching or the themes I had identified in the phase 1.
Been coherent with the kinds of data I had, I posed myself the following ques-
tions to forward the inquiry: How is the participant’s teaching constructed?
What does she do in her maths class?

According to content analysis method (Patton, 2005), I first went through
the data and created an indexed copy in which I had marked the different top-
ics that I could see (own experience, opinion about education, opinion about
teaching, other opinions, and current teaching accounts). From the passages
marked as opinion about teaching and current teaching accounts I highlighted
the parts in which the participant had mentioned what she does, an activity or a
strategy she utilizes. I labeled each of the highlighted extracts and gathered
them by type what lead me to establishing three major categories: learning goal,

activity type and strategy. Each of the categories constituted a level of the par-
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ticipants teaching. The first category learning goal was specified through differ-
ent activity types which themselves were carried out through the different
strategies. Displaying the extracts visually according to my categories and the
participant’s explanations of her teaching I could see the data as a diagram of
the teaching structure.

The teaching structure constitutes this research’s findings. It illustrates
how a responsive teaching is constructed. The diagram presents the ways the
participant organizes her teaching to be responsive to her students and the
strategies she involves. In the findings section, I have developed the diagram
into a narrative composed by extracts of the data. Finally, it is important to
mention that the initial data was consulted frequently to check that meanings
had not been lost, to complement some extracts and to make sure nothing had

been left out.
5.4.3 Analysis reflection

I have considered relevant to include the phase 1 of the analysis for two rea-
sons. I think that the first data exploration in which I considered both teachers
and the students” data provides important information about the analysis” sense
making process. Looking at the whole data set I gained understanding of the
different aspects that were going on and I could see how the students and the
teachers were different from each other. Moreover, the responsive teaching idea
aroused from the categories found in the phase 1 and I consider that knowing
those categories and what assumptions I made to get there is relevant to under-
stand the phase 2. I think that having looked at the data from different perspec-
tives, observing different phenomena and having worked so much with it are
key factors of the analysis as they have helped me to see the connections within

the data and with previous research.
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5.5 Trustworthiness

This study is not aiming to probe anything by measuring individuals but to il-
lustrate a phenomenon to contribute to the body of research by bringing in in-
teresting insights that could spark new lines of inquiry. It could also be utilized
as reading material for practitioners to promote reflection and to inform prac-
tice.

Taking into consideration the nature of the study, there are two main as-
pects that support its trustworthiness, namely previous research and the report-
ing style. This study’s findings as conferred in section 7 Discussion of this paper
concur with finding from previous studies and, in relation which the reporting
style, the findings have been reported including extensive citations from the
data. This gives the reader the opportunity to judge and decide if, in fact, the
findings constitute an interesting account of responsive teaching or not.

Other aspects that support this study’s trustworthiness are triangulation
and a systematic analysis. Using different sources of data is a central task to
maximize trustworthiness (Wiebe, Durepos, & Mills, 2010), the notes recorded
during the observation and the observation itself have been used for triangula-
tion. Moreover, during the analysis process all the stances that implied the par-
ticipant’s doings were extracted and categorized not only those that would in-
volve responsive teaching.

Furthermore, it has been discussed that the researcher may influence the
participants by showing interest and observing them. It is possible that the data
gathered through an interview is biased and partial. Another important aspect
that supports trustworthiness is the participant’s narrative coherence. The same
aspects were explained by the interviewee in a variety of ways and from differ-
ent perspectives supporting each other, the explanations of her learning goals
were scattered through the interview and yet they were coherent. Her personal
experiences and her teaching vision were aligned. Her teaching vision and her

methods were, as well, aligned.
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5.6 Ethical Considerations

Qualitative research often implies the need for human interaction and to heed
ethical considerations is crucial to protect the integrity of the research partici-
pants (The SAGE encyclopedia of qualitative research methods2008). Participants
have the right to be fully informed of the aims of the research and to voluntarily
decide to participate as well as have their privacy granted (Alasuutari et al.,
2008). Before conducting this research and during the data collection, the partic-
ipants were informed of the research’s objectives. Teachers and children were
asked and gave their consent before been audio recorded and they all partici-
pated actively and voluntarily.

The teachers acquired the needed permission from their schools principals
and took care of getting parents” consent for the students to participate and be
audio recorded. The possibility of videotaping was denied and no further re-
quests regarding the issue were made, as Alasuutari, Bickman, and Brannen
(2008) point out, to heed ethical considerations is crucial to ensure the partici-
pants emotional and professional safeness but it is not enough. Researches have
to be flexible and sensitive with the context and issues under research. Partici-
pants’ identities have not been disclosed at any point of the reporting and the
data has been safely handled and archived. Teachers were granted that the data
would be anonymized for the report and that the schools locations would not
be revealed.

The participant teachers were offered to be hand a copy of the final report
if interested what lighted another ethical consideration. This research’s results
may challenge, or hurt the participants emotionally. The data from three of the
interviews was left aside and the results illustrate a phenomenon that can be
understood as opposed to the practices shared by the teacher that has been left
aside. As Alasuutari et al. (2008) assert, research benefits or burdens have to be
equally distributed and if they may cause any harm to the participants, further
research should be undertaken with the aim of better describing the context and

participants and broaden the issue’s understanding.
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6 THE CONSTRUCTION OF RESPONSIVE
MATHEMATICS TEACHING

To illustrate how a responsive mathematics teaching is constructed Maria’s
teaching will be expounded. Drawing from the interview’s and observation’s
data, a diagram of Maria’s teaching has been built (see FIGURE 1). This section
focuses on detailing the construction of Maria’s responsive mathematics teach-
ing. For this purpose extended extracts of the interview are presented, instanti-
ating the interpretations of the data and allowing the reader to form a personal
understanding. How Maria’s teaching is in fact responsive will be further ex-

plained in the section 7 Discussion.

6.1 Definition of responsive teaching according to the find-
ings

Responsive mathematics teaching is characterized by the teacher’s ability to
modify the access to knowledge and the learning environment as a mean for
maximizing participation, adjusting to students’” input and individual needs. In
the setting of school mathematics teaching, context and students are constantly
changing and evolving and thus, the teaching has to be flexible and change ac-
cordingly. Teaching is therefore a dynamic practice in which the learning envi-
ronment (e.g. groupings, time) and the means for accessing knowledge (e.g.
activities, terms, content) are flexible and defined on the progress based on stu-

dents’ ideas and needs.

6.2 Unfolding Responsive teaching

Overall, the structure of Maria’s teaching includes three main levels with two to
four sub-categories each (See FIGURE 1). Level one: Experimentation - the in-
corporation of a new content begins with an experimentation or manipulative

work. Level two: Abstraction - experimentation is followed by students” prior
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knowledge activation plus a related activity. And level three: Evaluation and Re-
view - to finalize an academic unit learning and content are evaluated and re-
viewed. Note the reader that as much as it may seem to be, the levels do not
form a knowledge acquisition continuum but rather a cycle in which they feed
each other and they may be held at various points of the learning process. For
easing the reporting and facilitating clarity and comprehension they have been

displayed and illustrated in a linear way.

Designed
. i i situations
Experimentation ) )
(6.2.1) Discussion
Un-controlled
situations
— Previous = Discussion
knowledge
m Group
Abstraction
(6.2.2)
— Explanation == Pairs
— Generalization | &~ Individual
—  Overview
Evaluation a Individual
and exercise
Review .
(6.2.3) — Review

— Extra support

FIGURE 1. Maria’s Responsive Teaching Diagram
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6.2.1 Experimentation
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FIGURE 2. The three levels of Maria’s Teaching. Experimentation

Maria stressed the importance of this part of her teaching and remarked that the
use of diverse materials through manipulative activities and/or play always

precede any tentative for reaching an abstract understanding of the content.

“For me, for example, when I prepare (to introduce a new content) they have worked a
lot the material ( mam]i)ulatlvely I think that that is the key. To move into abstraction,
they have practiced a lot before. And they have played a lot. Without the book. I mean
that my choice of book is not random. It is a book that when you see it you will see that it
has a very low level.” (MI, 232-235)

The student’s first contact with a certain concept is made by experimentation.
Manipulative and playful activities are most common at the experimentation.
These activities can be designed or un-controlled. In the following subsections
there are specifications of what kind of activities are those and examples from
the data.

At the experimentation level there are two sub-categories referring to ac-
tivity types: designed situations and un-controlled situations. Both types of sit-
uations serve the same educational aim although they arise from different
sources. Discussion is a teaching strategy to get students to expose, share and
discuss. Besides, it works as a bridge between experimentation and abstraction.
Bellow examples from the data and further specifications of these two activity

types and discussion.
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Designed
situations
Experimentation ) )
(6.2.1) Discussion
Un-controlled
situations

FIGURE 3. Experimentation level. Activity Designed situations

Designed situations. The experimentation takes place through a range of activi-
ties, over an extended period of time, opening a wide range of opportunities to
engage with the contents. The designed situations are Maria’s proposals of top-
ics and learning activities. The learning activities are built upon these proposals,

based on the students’ ideas, interests, needs and the group’s dynamics.

“Next week, we will set the shop corner. And it will stay until the end of the year. And
when I have the support teacher we will work with real money. Each kid will bring dif-
ferent objects to build the shop. We will label them with a price, yes? And from there we
will begin. And we are reviewing addition when we buy more than two or three prod-
ucts. We are working the coins and all the math will turn around that until the end of the
year. Departing from the shop” (MI, 395-399)

As it shows in the example above, the designed situations refer to the founda-
tions and guide of the actual work. Maria plans her teaching loose so that she
can work on students’ ideas. The specific activities will arise from the students’

input mediated by Marias” expertise and her ways of utilizing students’ ideas.

Designed
situations

Un-controlled
situations

FIGURE 4. Experimentation level. Activity Un-controlled situations

Experimentation

(6.1.1) Discussion

Un-controlled situations. Built upon the students” input or everyday life’s situ-
ations the un-controlled situations constitute a great part of the learning activi-
ties. Through the interview Maria gave several examples like, while I was there,

students chose to work with big figures and they encountered new aspects of
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addition, Maria took it as the natural state of things and worked it as part of the

day’s content.

“They can arise other uncontrolled situations which I would not have prepared myself
[...]. Like for examples today’s problem in which they searched for big figures and it ap-
peared, and we simply saw how to resolve, yes? And after, there is a second part, planed,
when we move into the algorithm.” (MI, 352-355)

The above mentioned activity was recorded in the field notes as follow:

“They are used to explain why. They work complementing concepts, for example:
the same or equal than.” (MO, 75-77)

990 9
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In the following example, a maths’ problem appears at a daily situation and

Maria introduces it to the students.

“I have already introduced the multiplication, although the curriculum has it, well, the

book has it at the end of the quarter. But like today division with the tables, yes? I mean

through a situation... either or for example when we make a trip. Multiplication arouse

from a trip.

- We pay this much each pupil, how much money should we have gathered?

I had there the bag with the money and the teacher on training was saying;:

- I'will count it for you.

I said:

- No, no, no. They will count it.

- How much should it be and how much is it there? How many classmates are miss-
ing?

I mear% it got stated in a paper without being a worksheet.” (MI, 387-393)

Maria takes the chance to work on a mathematical problem also outside of
maths” hours. In her opinion, being able to turn any situation into a learning
situation is what makes the difference. She explains that you have to know your
students, the curriculum and also be knowledgeable on the subject (i.e. mathe-
matics). Being open minded and having eyes wide open is the only way to real-
ly profit the circumstances and turn apparently irrelevant happenings, as well

as the students’ input, into learning situations.

“Before you came, this morning, for example, usually we make 3 or more teams but to-

day many children were missing. I haven’t given the solution. I haven't distributed the

tables and therefore a mathematic situation has aroused.

- So, how many people are missing today?

And we have had to calculate it, and remove the tables.

- We will re-distribute ourselves; we’ll make for example 3 teams. How many students
will there be per team?

It wasn’t the maths lesson, but mathematical situations have to be kept in mind. But...

make them invisible. I mean, I think that the teacher has to have it in mind and from
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there we have divided. I tell you, not using the algorithm but we got there by reasoning,
each of them stood up and explained his/her idea (for placing the tables). One said:

- Iwould do: one lejere, one here, one here, one here; Maria, until we run out of tables.
Another one thought of another strategy, I mean they gave me several and after, we have
arrived to a conclusion. While moving the tables we realized it wasn’t right, something
was happening. At that point, many of the children don’t go further but for example
Maxi said:

- Idon’t understand anything. Because if we are 17 that should be right.

And then we realized that we were 17 for lunch but in the classroom we were 18.” (MI,
184-198)

The un-controlled situations complement the designed situations. Students’
own understanding of the content at hand (loose plan) can dictate the develop-
ment of the lesson. Like in the example about addition, students’ interest on big
figures designated the day’s work although it wasn’t Maria’s plan for the class.
Besides, everyday life situations can light up the work, like in the multiplica-
tion’s example. The activity served as a previous work for multiplication de-

spite it was not when the curriculum introduces it.

Designed
situations
Experimentation _ )
(6.2.1) Discussion
Un-controlled
situations

FIGURE 5. Experimentation level. Strategy Discussion

Discussion. Maria always tries to provoke a discussion among the students.
Discussing about material and playful activities students reflect and gain ab-

stract understanding.

“Addition with regrouping appeared for the first time as a material. The cups are units
and the plates are tens. We were playing;:

- How many units do we have?

And it appeared. I gave some amounts and they began solving and... they, I saw the dis-
cussion among them. They were sitting on the floor, all the tables had been removed, and
they were manipulating the cups. They had 10 units and then, what to do? Yes? What to
do with that? They had to put it (the cup) in a plate, if it was a plate (tens) it couldn’t be
there so it had to go to the next plate. I mean they solved it materially. I created that situa-
tion. Without being its time, because no, no, for the mathematic situations I don’t go like
now we have to work this and now that. While we are working I come up with it. There
are children who follow and others who don’t. But we will keep on working it.” (ML, 340-
349)

Discussing after experimenting creates a bridge between the concrete

knowledge and an abstract understanding. In this case, the discussion turned
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around a manipulative activity. However, discussion and peer interaction are
the main strategies to materialize the knowledge at all three levels and their
sub-categories. Likewise, the differentiation designed or un-controlled situa-
tion, applies to all levels, steps and strategies. Therefore, at the level of abstrac-

tion, for example, a pair activity can be designed or un-controlled.

6.2.2 Abstraction
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FIGURE 6. The three levels of Maria’s Teaching. Abstraction

Concrete to abstract. The ultimate goal, Maria explains, is that the students de-
velop the knowledge acquired through experimentation into abstract

knowledge.

“I always try to create a situation in which, and that they won't realize it, we are getting
to the, not only to a manipulative work, but to an abstraction. [...] we work a lot so that
departing from an experimentation they have to build and write where we have arrived.
And then we will focus on an explanation.” (MI, 377-381)

Through activities like writing down the conclusions of a mathematical experi-
ence, Maria fosters mathematical practices and the use of terminology. This
kind of activities clinch the knowledge acquired through experimentation by
putting it into relation with mathematical concepts. Moreover, they require the

use of higher-order thinking strategies.
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At the abstraction level there are three sub-categories or activity types:
previous-knowledge, explanation and generalization. In this case they serve
different learning goals and can be considered the three step of abstraction. The
Explanation includes three sub-categories: group, pair and individual. These are
teaching strategies to foster peer interaction and facilitate the space for students
exposing, sharing and discussing their ideas. As mentioned in the 6.2.1 Experi-
mentation, discussion is as well a teaching strategy to get students to expose,
share and discuss. At the abstraction level, discussion is a common feature pre-
sent at all steps and their sub-categories. Bellow examples from the data and

further specifications of the different steps and strategies.

Previous . )
Discussion
knowledge

— Group
Abstraction (6.2.2) }—
—  Explanation = =—— Pairs
— Generalization — Individual

FIGURE 7. Abstraction level. Activity Previous knowledge. Strategy Discussion

Previous knowledge and Discussion. As explained in 6.2.1 Experimentation, it is
not until students have played and manipulated “a concept” a lot (e.g. cups and
plates for addition with regrouping) that the search for abstract understanding
begins. Maria explains how she creates cognitive conflict and activates students’
prior knowledge by introducing a challenge. After, through a joint discussion

students make a first approach to explaining the problem.

“We were working and it appeared (for the first time in a written exercise) an addition
with regroupinﬁ and I wanted to see how each student would solve it without my inter-
vention. In mathematics there is never an explanation coming from the teacher. I think it
is an absolute waste of time.” (MI, 337-339)

“Therefore, I always try that a discussion is generated among them. Yes? A discussion is
generated, we listen to each other, and at that point, for example, I do not give a final an-
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swer. I don’t say this is done like this. It stays there (stated with students” words and un-
derstandings).” (MI, 350-352)

With their knowledge about the content at hand (e.g. addition with regroup-
ing), partly acquired from the experimentation (e.g. plates and cups game), and
their knowledge about mathematical conventions, students begin developing
their own resolution models. In this way, the knowledge emerges from stu-
dents” ways of understanding the issue and explaining it.

The afterwards discussion opens up a space for sharing and discussing the
different resolution models. This process brings up important features of the
content and begins shaping students’” understanding. Besides, it fosters a cul-
ture of responsiveness in which they listen to one another’s ideas. As men-
tioned above, discussion is a recurrent strategy which is present at all levels,

sub-levels and complements all strategies (e.g. explanation in pairs is based on

discussion).
Previous Discussion
knowledge
— Group
Abstraction (6.2.2) }—
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FIGURE 8. Abstraction level. Activity Explanation

Explanation. Maria’s idea of an explanation does not imply the teacher giving a
long and detailed speech. Contrarily, she points discovering and peer interac-

tion as the main methods for what she refers as explanations.

“First I try the work in pairs in which they explain to each other. I supervise, before
checking the first problem (today) I already knew who had made a mistake. I had noticed
that D. and R. had made a mistake, with a bad collocation. Yes? So I try to combine or
have measure, let’s see, I don’t think that siting with them (explaining) as a system would
be the way. Because with the experience I have seen that it does not work. Because as
much as I would like to change my explaining speech, sometimes, it ends up being a bit
the same. Therefore, either make it evident in the black board, so that they discover, is a
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way. The work in pairs is very useful because it is another way of explaining to the per-
son who didn’t understand and then, there is the reinforcement moment (after the exam),

when these contents are not being learned and we have to search for a strategy. For ex-
ample I use a grid.” (MI, 455-465)

This moment is recorded in the field notes as follow:

115
+23
345

Teacher to D. and R.: “Where do l)<Iou think you have made the mistake? If you don’t real-
ize where is the mistake, the work is worthless. Come here and solve it in the blackboard.
What has happened with the addition?” (MO, 42-46)

We can see how Maria talks about explanations referring to several processes of
knowledge building and acquisition. The following interview’s extracts further

illustrate the different strategies (i.e. group, pair and individual).

Previous Discussion
knowledge
Abstraction (6.2.2) }—
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FIGURE 9. Abstraction level. Activity Explanation. Strategy Group

Group. In order to solve a given problem, in groups, students have to create a
set of instructions, first discussing, then verbalizing what they think they know
and finally writing down step by step instructions. The result of this construc-

tive process is a joint conclusion.

“What I plan is that it is them who will explain the addition with regrouping. The way of
provoking it, for example, it has been through a robot’s picture. We have a robot which
already knows how to add because we have given it the instructions already. But what
happens when it faces a situation like this (addition with regrouping) in which it doesn’t
know how. We have to give it the instructions step by step. So, in teams they begin creat-
ing the instructions to enter the data into the robot. We begin from an orienting base. And
therefore, I try that they verbalize those “things” they think they know how to do. Which
isn’t the same. Some have intuition but verbalizing step by step what should be done (is
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different). So that’s what I do, and from there, they have to write the instructions. First,
second, third, in order, otherwise is not valid. All this is a process in which I do not give
any explanations and we get to some conclusions.” (MI, 358-370)

According to Maria, once they agreed on the instructions the next step is to
practice and check that the instructions are in fact valid. At this point practicing

can arouse from an un-controlled situation or a designed situation.

“And then the next step is creating the situations in which they have to use them (the in-
structions), which can be uncontrolled (situation) at some concrete moment when they
are playing or I can introduce or suggest it.” (MI, 370-372)

“We play again. I am the robot. They have given me an addition and they tell me, first
you have to do this and I do what they say. But of course exaggerating, for example, im-
agine a group tells me:

- You have to make a line underneath.

I begin to make a never ending line. I mean that I create situations in which we discon-
nect, in which there is no tension. In which nothing happens for making a mistake.” (MI,
382-386)

To demarcate and refine the students” understanding she utilizes humour in a
playful and relaxed environment making mistakes or lack of accuracy visible

for the students (e.g. on the robot’s instructions).

— Previous — Discussion
knowledge
— Group
Abstraction (6.2.2) =
— Generalization — Individual

FIGURE 10. Abstraction level. Activity Explanation. Strategy Pairs

Pairs. The work in pairs serves multiple purposes. As explained above (6.2.2
Abstraction-Explanation), it is one of Marias ways to explain to those who didn’t
understand. As well, it is a way of provoking discussion and training agree-
ment strategies. From the observation notes we can realize how pair work is

well integrated in the everyday classwork.
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“The second problem in pairs. They argue between them. Agree an answer in the pair
they find hard to arrive to an agreement.” (MO, 52-55)

“There has been a girl who didn’t work on the problem because her pair was at a tutoring
and she didn’t have with whom to discuss.” (MO, 67-69)

“Again they come to the black board to solve the problem. They are happy to come to the
black board, the pair goes.” (MO, 70-73)

“Next problem in pairs also.” (MO, 78)

These two strategies, group and pair, are Maria’s main way of explaining. They
foster knowledge creation and content acquisition facilitating students” to ex-
press, discuss and forward their ideas. Moreover, the third strategy, individual,
complements the learning and allows Maria to be sure that all her students un-

derstand and are acquiring the knowledge.

— Previous p— Discussion
knowledge
— Group
Abstraction (6.1.2) }—
—  Explanation = =—— Pairs

— Generalization Individual

FIGURE 11. Abstraction level. Activity Explanation. Strategy Individual

Individual. After the evaluation process, described in 6.2.3 Evaluation and Re-
view, Maria utilizes structured activities for reviewing the content. Students de-
cide which activity to pick, based on their own evaluation’s conclusions. She
considers these activities as part of the explaining process as students keep on
acquiring and refining their knowledge through them.

The activities are designed based on Maria’s observations of the group
and the individual exams’ results. Activities” aim is to strengthen what is al-
ready learned and to allow teachers to approach those with difficulties. Maria

acknowledges the review moment as to be more directive.
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“If in mental calculation, for example, they made lots of mistakes and they had marked
(in the grid) very good, they had a mismatched appreciation of their reality. So they have
to count all (the exercises) they have made a mistake and they have to mark, well I have
to 1m1}:~>l ove or fine. The objective of this is alwaﬁs the same. If we practice we will do bet-
ter. Therefore, we (teachers) create activities which in many cases I let them, taking into
account this work (evaluat1on) decide where to go:

Here we have mental calculation, who thinks that it is still difficult, remember it.

Of course it implies having a very clear picture of the group, knowing very well in which
(level) moment is each student.” (MI, 479-485)

“Usually when we have the support person, we either break the group in two when they

are the 27. Never those who know and those who don’t, never, never. If it is an activity

like I told you:

- With Miriam will work the hundreds who thinks that (needs to work it more), and I
will work on this (concept) and you (students) can join either or both groups.

Otherwise, we make two groups and work the same. But having easier access (in the

small group) to these kids who have difficulties.” (MI, 515-519)

With these structured activities Maria makes sure that every student acquires

the minimum required knowledge. This step illustrates her way of balancing

accomplishing the curriculum’s requirements while letting students bring in

their ideas to create the knowledge.

Previous ——  Discussion
knowledge
—_ Group
Abstraction (6.1.2) }—
—  Explanation =4 Pairs

—| Generalization — Individual

FIGURE 12. Abstraction level. Activity Generalization

Generalization. Maria explains how the content is built and shaped by the stu-

dents” questions and ideas. She asserted that this will not return a diminished

content, being positive that by the end of the quarter all the relevant content

will be present.

“When we finish the work we will have encountered all the situations. The commutative
property has aroused. A problem due to bad collocation has appeared. Addition with re-
grouping I mean if you don’t want that, well you don’t limit.” (MI, 267-268)



41

Generalizing, as a content building step, is accordingly triggered by students
input and questions. Nevertheless, Maria points out that the extent to which the

teacher has to intervene depends on the students” group dynamics.

“We did the robot thing. We gave the instructions to the robot, yes? And then we general-

ized and we realized, for example, that therefore:

- Maria, in the case that we carry a ten would the same happen? Would it move to live
in the hundreds building?

We try it out. And each one of them invents one (addition) and we checked how we

could solve it. I mean, the content is generated. There are groups in which you have to

pull a lot and in others not so much but because it is already in them.” (MI, 372-377)

Generalizing is important for learning especially in mathematics. It requires
higher-order thinking combined with a true understanding of the content. Ma-
ria relies on her students” abilities and understanding to bring knowledge into
the next level (i.e. generalizing) which shows her commitment with the respon-

sive way of teaching mathematics.

6.2.3 Evaluation and Review

Evaluation

Experimentation || Abstraction nd Review
(6.1.1) (6.1.2) i

1oeIRISqY & 932IDU0D)

FIGURE 13. The three levels of Maria’s Teaching. Evaluation and Review

Maria carries out a complex system for evaluating the students’ learning. It im-
plies a written exercise but also teacher’s observation. Her main goal is to facili-

tate content’s review and reinforcement based on individual needs.

“This (the evaluation and suplgort systems) implies having a very clear picture of the
group, knowing very well in which (level) moment is each student.” (MI, 484-485)

She explains how they have some sort of exam (individual exercise). Children
bring the content material home and explain what “have they been doing class”

to their parents. She referred to this as the beginning of studying. Besides the
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exam, Maria also talks about evaluation as teacher’s observation, she mentioned
students” ability to argue, explain or write down a process as indicators of con-

tent acquisition.

“The evaluation comprises these systematic exercises that I grade [...] which they bring
(the material) home and prepare for it (the exercise). Then there is the classroom observa-
tion. I think that the evaluation, for example, the orienting base and the instructions that
we create, for me is evaluation aspect. If a kid is able to argue, explain and write the
whole of a process, that tells me that (the content) has been learned. Or if he/she is able
to explain it to a classmate.” (MI, 832-838)

At the evaluation level there are four sub-categories or activity types: overview,
individual exercise, review and extra support. These serve different purposes
and can be considered the four steps of evaluation. First, the overview, remem-
bering what has been learned and assessing own learning. Then, the individual
exercise, checking if the content has been acquired. Finally, the review, going
back to the self-assessment and comparing it with the exam results. The review
includes content’s review and reinforcement and in cases of need, the fourth
step, extra support. The following subsections contain more examples, and

specifications of the evaluation and review steps.

Overview

Evaluation —{ Individual exercise

and

Review
(6.1.3) — Review

—  Extra support

FIGURE 14. Evaluation level. Activity Overview

Overview. As Maria explained, to close a work unit they create the grid, which
she mentions often after. The grid is a self-assessment tool which students have
to create themselves. The process of creating the grid conform great part of its

value. Students are encouraged to remember what have they learned and they
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have to agree on what items will appear in the grid. Once the grid is built, stu-

dents have to mark on it what they think is their performance for each item.

“In mathematics we work, when we finish a book unit, for now I'm using the book units
as a guide. We do all this discussion process, we check what have we worked: (1) indi-
vidually they write what they think we have worked. (2) In teams they have to agree
(which are the items) and then the grid apﬁears [...] They build the grid.

- This is what we have agreed that we should have learned yes?” (ML, 792-807)

“(3) Then they mark (in their own grid) if they think they know it (each content/item) a
bit, a lot, or very good.” (MI, 470-471)

The self-assessment together with a reflection after the exam foster meta-
thinking and help students to adjust their self-image as mathematics learners
and consequently their effort and persistence. The overview is as well preparing
students for the individual exercise (see Individual exercise below), it helps them
to remember and practice the content. Besides, they learn to summarize and

exercise their memory.

— Overview
Evaluation Individual exercise
and
Review
(6.1.3) — Review

—  Extra support

FIGURE 15. Evaluation level. Activity Individual exercise

Individual exercise. Maria remarked that she tries not to put unnecessary pres-
sure on the students about the exam so she decided to call it individual exercise.
The exercise’s aim is to help them check if they have really learned what they

think they have learned.

“Therefore, both the grid and the book go home and they have to explain home what
have we learned this week or this fortnight. What have we learned in mathematics and
parents have to listen to them. That is talked through in the meetings (with parents). So
they have to check, and what is it?, it means to go by, sheet by sheet, and tell: ah! here we
worked the hundreds. So we practice it, we check it and we say well we did very well
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(mark themselves in the grid). And they are studying. It is the beginning of studying.
And then they come and make the (individual) exercise. I check and mark it but the
grade never appears in the exam. Not at all, never (I never tell the grades aloud). So this
is called an individual exercise. And they seat alone because they have to concentrate a
lot in what they are going to do. To show to themselves if they know. I check it and note
down both the mistakes they’ve had, to be able to help them, and the level they have.”
(M1, 807-818)

The individual exercise is as valuable for Maria as for the students. Maria gath-
ers important information about students” performance in order to direct her
attention towards the weakest points and detect major issues. Students test their
knowledge and by reflecting on their self-assessment together with the exam
results (see Review below) they have the opportunity to adjust and develop their

learning.

— Overview

Evaluation —{ Individual exercise

and
Review

—  Extra support

FIGURE 16. Evaluation level. Activity Review

Review. For Maria this is a very important part of the work. Students get the
opportunity to fix their mistakes and try to understand why they made a mis-
take. Furthermore, by comparing what they had marked in the grid with the

exam results they reflect and adjust their self-image.

“Then I give it back and (mistakes are) marked only with a dot and they take it again,

check it, and there are many who can fix it (the mistakes) and many who can’t. [...] And

we go back to the grid where they had marked themselves.

- Let’s see, you had marked that addition with regrouping you didn’t know very well
though you have done all the exercises well. So you know it better than you thought,

es? Well, then we change the colour and mark in very good.
Or the other way around, the same that they can move forward, they can move back-
wards (in the grid).” (MI, 820-826)
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Besides, this exercise offers key information for Maria to be able to help stu-
dents where they actually need it. As explained in Individual section (6.2.2 Ab-
straction-Explanation-Individual), after the exam they have structured small
group activities based on their own exercise’s results and self-reflection. At this
point, based on her observations and expertise, Maria may address some of the

students and have a talk and/or give some content explanation.

“Then it is when, for example, when there is the support teacher, I seat with the kids who
have difficulties and the places where I have seen they made mistakes and we go back in
the material. The objective is that once the exercise (exam) is checked (by me) and the ru-
bric (grid) that they have in front of them, so that they realize if they really knew their
own process. Therefore we take a different colour and mark (the grid) where really think
they are. If in mental calculation, for example, they made lots of mistakes and they had
marked (in the grid) very good, they had a mismatched appreciation of their reality. So
they have to count all (the exercises gthey have made a mistake and they have to mark,
well I have to improve or fine.” (MI, 474-481)

Maria’s main aim on addressing students one to one is to help them to adjust
their self-image and propitiate reflection and meta-thinking. She expressed that

it is rare for her to give an explanation to support content acquisition.

— Overview

Evaluation —{ Individual exercise

and

Review
(6.1.3) — Review

Extra support

FIGURE 17. Evaluation level. Activity Extra support

Extra support. Maria asserted that a strong teachers’ intervention does not usu-
ally happens. The extra support is given punctually to students” with an acute

or recurrent problem.

“For example a kid who systematically failed to do addition and subtraction exercises.
But in mental calculation no (he didn’t make mistakes). Then, why? I didn’t know and he
was getting anxious. [...] (in this situation) I sat with him and told him:
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- Well let’s think where do you make the mistake. Together.

Well, (the problem was that) he wasn’t checking if he had to add or subtract.

- For a few days we will use (a strategy) to see if it works for you ok? A code, we will
Circ{;e (the symbol +) before begin calculating, in a colour, the one (colour) you like
the best.

He always had the marker there and before beginning he had to circle. I was hoping to

(make him) focus the attention.” (MI, 488-498)

For students” with learning difficulties (e.g. dyslexia) there are other extra sup-

port systems which will apply as long as it is needed.

“No, he can’t. Currently we are working on giving him strategies so... so that he can, be-
cause it is absolutely... Pete, the psycho-pedagogist, is working with him. And therefore
we don’t know if he has a maturational dyslexia or a dyslexia because it is too early yet in
second grade.” (MI, 21-23)

The evaluation level serves as a closing for the work students have done for a
determined period of time. Reviewing the content, reinforcing the weakest
points and making sure every student have learned the minimum required in
the curriculum are important parts of the learning process. Nevertheless, stu-
dents will keep on working on the same contents as part of other units or when

utilizing what they have learned as previous-knowledge to learn new contents.

6.3 Summary

The research question, How is a responsive mathematics teaching constructed? has
been answered by drawing on examples from the data, providing the reader
with extended passages from Maria’s interview. In the following section (7 Dis-
cussion) Maria’s responsive teaching will be analysed, comparing it with exam-
ples from the literature. In the current section we have explored all the levels,
activities and strategies involved on Maria’s responsive teaching. Maria guides
her students from experimentation to abstraction drawing on the students” ide-
as and everyday life’s situations. At every step Maria encourages students to
give their own explanations and build their own resolution models. According-
ly, peer interaction and guided discussion are the main strategies for shaping
and narrowing the content.

Maria’s subject knowledge as well as her expertise are essential to make it

happen. As shown through Maria’s teaching, the teacher works as an expert
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guide who helps students’ navigate, express and build their own understand-
ing. Furthermore, the teacher is a mediator, between students’ nascent scientific
thinking and the discipline. There is no steps checklist to guide a responsive
maths teacher. The principles which have guided Maria towards and through
responsive teaching are Maria’s own understanding of the purpose of teaching
mathematics and both, her commitment toward the discipline and her com-

mitment to her students’ intellectual development, ways of learning and affects.
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7 DISCUSSION

The discussion is divided in four sections. The first section covers the main find-
ings and their relation with the literature. The second section brings in a brief
overall conclusion attained from reflecting the implications of the findings. The
third section exposes the main limitations of the study and the fourth section

includes some recommendations for further research.

7.1 Maria’s teaching is, in fact, responsive

Responsive mathematics teaching is based on building knowledge upon stu-
dents” ideas, their own understanding of mathematical concepts and their nas-
cent scientific thinking. The structure of Maria’s teaching embraces these no-
tions in several ways.

At the experimentation level, Maria explained two main types of activities
which depict responsivity. The first kind, the designed situations, refers to Ma-
ria’s loose plan for the class work which is specified by students’ ideas and in-
terests. Robertson et al. (2015) remark that students’ ideas do not determine the
instructional sequence, they argue that teaching responsively implies planning
in advance, taking into consideration students” ideas, and keeping a loose plan,
in order to allow the students’ thinking to shape the work. In this way, having a
flexible plan facilitates being responsive without losing control over the direc-
tion of the classwork.

The second kind, the un-controlled situations, refers to those situations in
which the work emerged entirely from students’ ideas or a real life situation
despite it was not part of Maria’s plan for the day. Robertson et al. (2015, p.18)

gives an example of a teacher forwarding an un-controlled situation:

While Jenny did not expect the idea of evaporation to come up in this conversation
geared toward diffusion and osmosis, she takes up Rachel’s idea and follows it, using it
as a starting point for further exploration.
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Although the teacher has a plan, sometimes students’ ideas emerge at unex-
pected moments. It is as well part of been responsive to recognise and take
those up despite what was planned. Maria’s understanding of this aspect varies
from the literature as Maria not only takes up students” ideas but also opportu-

nities that arise from everyday life situations.

The un-controlled situations complement the designed situations. Students” own under-
standing of the content at hand (loose plan) can dictate the development of the lesson.
Like in the example about addition, students’ interest on big figures de31§nated the day’s
work although it wasn’t Maria’s plan for the class. Besides, everyday life situations can
light up the work, like in the multiplication’s example. The activity served as a previous
work for multiplication despite it was not when the curriculum introduces it.

In this sense, Maria follows the responsive teaching principles but also aims to
connect mathematics with the real world as a means to fostering authentic
mathematical experiences. The literature on responsive teaching does not speci-
ty how involving real life situations would advance responsivity, nevertheless,
Vygotsky argues that connecting mathematics to the real world and connecting
it to students ideas, are both critical for making mathematics learning meaning-
ful for students (Swanson & Williams, 2014). Linking mathematics with every-
day life depicts, in my opinion, professional development and reflection, show-
ing how Maria has developed her teaching based on different principles and

has merged them creating a genuine system.
711 Pursuing students’ thinking

Researchers have extensively argued the different ways in which a teacher can
forward discussion and whether it involves pursuing students’ thinking or not.
In particular, Lineback (2015) argues that not all instances in which a teacher
puts a student’s idea forward is the teacher being responsive. According to
Lineback’s findings there are different ways to pursue students’ ideas and di-
verse levels of teacher’s responsivity. However, the students’ ideas or notions
have to constitute the essence of the discussion to consider it responsive and
therefore, pursuing students’ thinking.

Maria pursues students” thinking through a variety of strategies. The main

strategies, identified in the findings, are discussion, pair work and group work.
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For example, after working in a problem Maria may encourage students to ex-
plain their results. This may involve the whole group, each student expose an
ideas, and they discuss about the different approaches to solving the problem
and get to a joint conclusion. Or it may involve only a couple of students. After
they have worked in pairs, Maria may ask their result and involve the whole
group to assess it by, for example, asking questions like, does it make sense. In
both cases students” ideas and notions are central to the discussion. Maria is
forwarding the essence of students’ thinking basing the inquiry upon their un-

derstanding and the meaning they make of the problems.

7.1.2 Building knowledge upon students” ideas

Responsive mathematics teaching embraces the notion that students have re-
sourceful scientific thinking and advances it as a mean for building the
knowledge. The ultimate goal of Maria’s teaching is to foster students” abstract
understanding. To pursue this goal, Maria’s teaching is structured in three main
levels: experimentation, abstraction and evaluation. From which, the two first levels
forward students” inquiry form a concrete understanding to abstraction.

In the findings section, we have seen an example of how Maria’s students
have learned addition with regrouping. Maria prompts her students to build
rules departing from an experience by implementing a series of steps which
include: group discussion, proving a hypothesis and getting to joint conclu-
sions. To learn and explain addition with regrouping Maria and her students
followed four main steps:

1. Experimentation. Maria gives her students plates and cups and a set of
rules. Each plate (tens) can only contain ten cups (units). She gives them
some additions and let them investigate how to solve the problems that
arise when regrouping is needed. Afterwards through a joint discussion
they arrive to some conclusions.

2. Abstraction.

2.1. Previous knowledge. Maria gives her students written additions that

will involve regrouping and asks them to solve them before intro-
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ducing the algorithm for adding with regrouping. Afterwards
through a joint discussion they arrive to some conclusions.

2.2. Explanation. Departing from a base Maria prompts her students to
create a set of rules for teaching a robot how to solve additions with
regrouping. Putting the rules in practice they refine the method and
finally through a joint discussion they get to a conclusion.

2.3. Generalization. Students’ puzzlement about the mechanism of re-
grouping makes them to wonder what would happen in the case
they would carry a ten. To address this interest and forward general-
ization, Maria suggests that each student should invent an addition

and they should try to solve it and see what happens.

This example illustrates how Maria bases knowledge acquisition upon student’s
ideas and how she pursues the essence of students’ thinking. The structure re-
sembles the scientific method, Maria’s students built the knowledge from cero,
departing from their own experiences and by discussing upon each other’s ide-

as they formed a collective knowledge.

7.1.3 Fostering reflection and self-awareness

The third level of Maria’s teaching, Evaluation and Review, is designed to for-
ward reflection and self-awareness. With the creation and implementation of
the grid, students evaluate their own learning before and after the exam and are
prompted to adjust their self-image, if necessary. This process encourages re-
flection and also advances meta-thinking. The literature on responsive teaching
does not recognise that these aspects would belong with responsive teaching.
However, reflecting and been aware of the own learning processes may reduce
the negative impact of been assessed. The students assess themselves and can
recognise their own learning processes and flaws.

Research on mathematics teaching and learning suggests that assessment
should be more used as a learning tool and not just for measuring (Wiliam,
2007). Maria gives her students the opportunity to fix the mistakes they have

made in the exam and to review the aspects that have not been fully learned.
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This may, perhaps, strengthen self-efficacy as mistakes are not something fixed
that has no solution but rather a learning tool and they can be amended. More-
over, after the reflection process reviewing the content will, most likely, bear a
greater learning since students are learning from their own mistakes.

In my opinion, the structure of the evaluation and review show another di-
mension of Marias responsivity. Maria is as well responsive to her students’
affects and implements the evaluation trying to avoid the strong negative con-
notations that been graded, making mistakes and failing an exam bring. By do-
ing so, the evaluation became a part of the learning process and students can

make the most of their experiences.
714 Instructional tension

Through the interview Maria mentioned few aspects related with the instruc-
tional tension. Maria asserted that her way of teaching is intellectually demand-
ing. She asserted that, you have to know each student, the content, your instruc-
tional goals and the curriculum’s goals. However, unlike other practitioners
(e.g. Maskiewicz, 2015), Maria expressed that she felt sure that by the time they
finish the work all the aspects related with the content will have appeared. She
felt confident about the potential of having a basic book and having the space
for building the knowledge upon students” ideas.

Maria mentioned the pressure coming from students’ parents since re-
sponsive teaching focusses on practices such as discussing, reflecting or hy-
pothesising which do not produce much material parents can see and touch
compared to traditional practices. To address this tension, Maria has involved
the families as part of the evaluation process. Students have to explain what
they have learned and how you solve the problems so that parents can see and
appreciate their child mathematical understanding and development.

The review is based on Maria’s observation of the students’ needs and
gives her the space to re-address the aspects which have not been learned. This
may be a strategy to reduce instructional tension. Although students build the

knowledge and Maria does not give any explanations, after assessing the stu-
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dents’” performance in the class and in the exam, Maria still has another oppor-

tunity to bring up and work on the aspects that students have not understood.

7.2 Conclusion

As discussed in the literature, teachers’” motivation is a very important aspect
for comprehending how and why a teacher has become responsive. The litera-
ture mainly present cases of teachers that are aware of their responsive practic-
es, have trained or are training to be responsive. Per contra, Maria is not famil-
iar with responsive teaching as a discipline but has become responsive as a re-
sult of her own understanding of the discipline and her desire to offer her stu-
dents better opportunities. As depicted from the data analysis, for Maria, the
main purpose of teaching mathematics is to create opportunities for every stu-
dent to engage on meaningful learning experiences. During the interview, she
explained about her own bad experiences as a maths learner, expressing that, in
her opinion, her difficulties were due to the lack of inquiry and that she wants
her students to have significant learning experiences.

The solutions she has found to build up her teaching and ensure that her
students engage in meaningful learning experiences may be a result of in-
labour training, improving own subject knowledge, reflecting own teaching
practices, observing the students and other working experiences. Maria men-
tioned the in-labour training in the interview and the fact that she has actively
reflected current mathematics teaching practices and engaged on conversations
about the topic with colleges. Teachers” motivation to bring joy and quality op-
portunities to their students together with teachers” subject knowledge and ex-
pertise are most likely key factors of teachers’ engagement in responsive teach-

ing practices.
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7.3 Study limitations

Research has always certain limitations which must be taken into account if we
wish to minimize their impact. This research main limitation is the amount,
type and quality of the data. As mentioned before, research about responsive
teaching focuses on the content on the dialogs that occur in the classroom, anal-
yses frequencies and searches to provide with rules and theories that could help
the inquiry move forward.

For this research I have analysed one person’s accounts of her teaching,
extracted from an audiotaped interview and completed with some insights
from observation and field notes. Although some interesting aspects have
aroused from the analysis of this data, to fully explore and understand the par-
ticipant’s teaching, the implications for her students and to be able to assess the
quality of her practices much and more detailed data would be required.

Regarding the quality of the data, a more systematic, knowledgeable and
thorough use of the data collection methods would have eased the analysis, and
provided with more reliable and useful data. The interview questions did not
address important aspects that would have enlightened this inquiry and be-
sides, the field notes were poor and as well unfocused. It is important to keep in
mind that the researcher’s abilities are central to the quality and validity of an
interview. In qualitative inquiry, the researcher is a tool herself (Mills, Durepos
& Wiebe, 2010). Researcher’s interaction skills may strengthen or impair the
communication. Furthermore, people will answer differently depending how
do they see the interviewer; age, sex, ethnicity and status are the main aspects
that may affect what people are willing to share (Newton, 2010).

Nevertheless, this research may serve as foundation for further investiga-
tion and inspiration for the participant and other practitioners. Investigating
reality with an open mind and finding relevant aspects on the data which were
not expected are very important aspects of research and very important discov-

eries have been made in this fashion.



55
7.4 Further research

Scrutinizing responsive teaching practices generates insight and knowledge for
others to understand and research this phenomenon. The knowledge gained
from this research may enlighten new inquiries about how to teach responsive-
ly in the context of primary school mathematics in Spain and maybe other plac-
es with similar educational systems.

The conclusions attained from this research point at teachers” motivation,
subject knowledge and expertise as to be central for responsive teaching. Inves-
tigating those factors extensively would maybe bring interesting insight on how
to minimize the differences between teachers and how to enlighten the next

generations for embracing more effective teaching practices.
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