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1
Introduction

1.1 The educational reform context

The purpose of this chapter 15 to set the context and describe the motivation for the research
study., Efforts in India have been undertaken for over a decade to implement the Mational Cur-
riculum Framewords 2005 (KWCF 2003) that priontizes learmng with undemstanding and child-
centerad teaching (Mational Council of Educational Research & Training [MCERT], 2005), The
MCF 2005 has major implications for preparing both pre-service and in-service teachers to un-
derstand and implement the new vision of education. It advocates a shift away from a textbook
centered rote learning approach, to one that emphasizes the link between school learning and
life outside school. [t stresses that the knowledge that students bring to the classroom from their
life outside, and the diversity of abihior and ways of thinking within the classroom are resources
for teaching and learning and not hindrances. Spectfically wiath regard to mathematics, 1t gives
precedence to the goal of mathematical thinking or mathematization, rather than knowing math-
ematics as 4 set of rules and Facts. Clarity of thought, pusuing assumptions to logical conclu-
sioms, the ability to handle abstractions, and problem solving are considered to be central to
mathematics and worthwhile aims of mathematics teaching and leaming (NCERT, 2006a). The
new curriculum, arguably expects from the teacher a deeper understanding of subject matter as
well as the teaching learming process, rather than merely adopbiing new techmiques. Teachers n
the clementary and middle grades are expected to not only make their students fluent in compu-
tational mathematics but also address process goals in the leaming of mathematics, such as rea-
soning, using multiple ways to solve problems, justifring their solutions, making generaliza-
tions and conjectures, analyzing the mathematical work of others, ete. (MCERT, 2006a). The ef-
forts to focus on the quality of classroom teaching and the pedagogy used for teaching has been
reinforced by policy related efforts to universahze elementary education through strong legisla-

tion in the form of the Right to Education (RTE) Act { Govemment of India[ GOI], 2009),

Although ideas such as child-centered learning are not new, NCF 2005 has been effective in
changing the discourse on education in a system-wide manner. Teachers are now more open to
the idea that their teaching approach needs to undergo fundamental change, However, thers 15

very little elariby about what this change really amounts to in terms of classroom teaching and



Chapter 1

leaming, and schools and teachers continue to look for help as they try to interpret the message
of the new curriculum framework 1n terms of teaching in particular domains. In tenms of imple-
mentation of NCF 2005, besides a significant change in the textbooks, administrators of major

school systems have ried to implement reform measures through directives and circolars.

Circulars have plaved a major role in the implementation of the cumicular reforms after MCF
2005, The directives communicated through the circulars are treated as orders by principals and
teachers and set the expectations for what 15 to be projected and displaved to authonties during
inspections. In the circular dated Jan 3, 2007, by the Central Board of Secondary Education
(CBSE") board, schools were asked to implement the new curriculum package by asking teach-
ers to use the textbooks with “hands on™ and “activity onented leaming™ through following a
“eonstructivist approach™ A series of teleconferences were also held on this theme. The excerpt
from a circular given below illustrates how the main thrust areas of reforms were communi-
cated.

Teachers must understand the pedagogical onentation to the course materials and

organize the children’s classroom experiences in a manner that penmits them to

construct knowledge on their own, There 15 4 great thrust to distinguish knowled ge

from information and o perceive teaching as a4 professional activity, not as

coaching for memorizabion or as transmission of facts. Schools have o make every

attempt to empower the teachers accordingly so that the curnculum transaction

truly reflects the shift in educabional paradigm as envisaged in NCF-20035,

Simultancously schools will have to prepare themselves For implementing new
syllabi and textbooks for classes 1L IV, VI, X and XII during 2007-08, (CBSE,
200073

The measures promoted by NCF 2005 included the thrust on connecting mathematics with daily
life and the use of manipulative. These were consistent with the step of making a mathemancs
laboratory compulsory in all schools affiliated to CBSE board. A circular was also issued For re-
ducing the weight of school bag by “not compelling students to brng textbook™ daily and
“avoid reading from the textbook™ as well as “reducing the dependence™ on the textbook for

teachers { Kendriva vidvalayva Sangathan[K V5], 2009).

These circulars convey the voice of the authorities, who ulomately depend on teachers to imple-
ment the vision of curricular reform. A dependence on authority to effect curricular reform can
result in teachers adopting the discourse of reform while not actually incomporating the changes
in their practice. There is insufficient recognition that as teachers attemnpt to implement the 1deas

inherent in the cumriculum and legislaton reform, they face multiple challenges. The challenges

L The Schools in this study are affiliated to the CESE board.

2



[ntroduction

range from lack of resources and large numbers of students in the classroom, to lack of subject
matter and pedagogical content knowledge, knowledge of how to relate school subjects with the
daily lives and contexts of children. MCF 20035 has been criticized for being silent on how teach-
ers are supposed to bring about the change in their classroom and for not addressing the much
needed teacher development to support curniculum renewal |{ Batra, 200355, Efforts undertaken
like changing textbooks and ssuing directives to schools and teachers sidestep the 1ssue of ad-
dressing beliefs and developing adequate knowledge amongst teachers, which 15 needed to real-
ize the vision portrayed in the new curriculum framework. Although workshops have been con-
ducted to “orient”™ the teachers to the new cumiculum and textbooks, their impact on elassroom
teaching is doubtful. A recent study by NCERT (¥adav, 20121 acknowledged that even after cur-

riculum reform teachers” practice has largely remain unchanged in their classroom.

1.2 The in-service teacher education challenge

A robust infrastructure and well placed programs for in-service teacher education would have
greatly supported the curniculum reform spearheaded by MCF 2005, Several national commit-
tees have over the vears recognized the need for the continuing professional education of teach-
ers and recommended “at least two or three months of in-service education in every five vears
of service™ (Government of India [Gol], 1966, Ch. IV, Para 4.56). The New Educaton Pohcov of
1986 recommended a rapid expansion of the infrastructure for education of teachers at the ele-
mentary level through the setting up of institutions at the district and block levels, which would
deal with both pre-service and in-service teacher education (Gol, 1986). While the teacher edu-
cation infrastructure has indeed expanded vastly, 1ssues of poor quality and low relevance of
teacher preparation remain ( Sharma & Ramachandran, 20090, Further, teacher education institu-
ticns have tended to focus more on pre-service education leading to the neglect of mn-service ad-
ucation { MHED, 2009), Studies have indicated that the present teacher education, pre-service as
well as in-service, fails to address the needs of the teachers as they do not consider the stack re-
alities that teachers face in their schools ke large class size, multilingual students and incom-
plete understanding of the content in the textbook { Ramachandaran et al., 2009), The problems
in the design and mode of teacher education and professional development programs have been
recognized and change has been recommended by several national committees, but Little change

has come over the vears { Batra, 2005,

The Mational Focus Group on Teacher Education remarked on the inadequacy of teacher educa-
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tion and how despite various recommendations of commissions they have remained unchanged
in terms of their “substance, experience offered and modalities adopted™ (MCERT, 2006b, p.3).
It recommended “recognizing the active “agency” in institutionalizing the process of school cur-
riculum renewal™ by creating “reflecove practioners™ {p. 233, The posibon paper by Mational
Focus Group on Teaching of Mathematics recogmzed the problem of inadequate teacher prepa-
ration leading to primary teachers reproducing techniques expenenced in their schooling, the
pedagogy adopted rarely “resonating with findings of children’s psychology™ and inability to

link formal mathematics with experiential leaming (MCERT, 2006¢, p.7).

1.2.1 Recognizing the agency of the teacher in in-service teacher
education
It has been suggested that pro-active engagement of the school teacher in the process of curricu-
lum design nesds to be ensured to make curniculum refonm a success (Batra, 2006, Batra talks
about why teachers are central to the process of educational reform in the following excerpt.
Connecting knowledge to Iife outside the school and ennching the curriculum by
making it less textbook-centered are bao important concerns of the NCF [2005]. In
order to help children move away from rote learning, teachers will need to be
prepared to give children the opportunity o denve meaning from what they read,
see, hear and experience. This 15 possible only when teachers are able to play an
active role in the design of learming matenal, and have the knowledge and skills to
organize meaningful learning experiences and to use evaluation 85 3 means to
improve their own performance and children’s learning. For this to happen, the
teacher needs several support mechanisms, including a pool of leaming resources
to choose from, the skills to dentify developmentally appropriate text materials, a

critical and analytic mind and the opportunity to engage children with leaming
resources outside the classroom (Batra, 2009, p.&)

Most pre and in-service programs view teachers as mere agents of the state, and teachers as im-
plementers of cumicular and reform directives. Hence they do not directly address the teacher™s
own conceptions of teaching, learning and mathematics gained from her expenence. Thus n-
service teacher education modules have over the vears acquired the character of reform focused
“add-ons™ that do not aim at fundamental reflection and awareness in teachers behiefs and athi-
tudes. A more detailed review of in-service teacher development inibiatives 15 presented in the
next chapter. The creation of spaces where teachers as well as other stakeholders articulate and
reflect on the beliefs that they hold 15 soll an unfulfilled need of in-service teachers. Professional
development programs need to include opportunmities to share and discuss views held by teachers

while respecting their identity as professionals. In my view therefore TPD programs need to
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have a broader vision of the needs of a teacher as a developing professional, and must address
issues of knowledge, beliefs, attitudes and practices in & comprehensive manner, rather than in
the namrow context of a paticular reform. An important criteria that in-service TPD programs
need to meet 15 to bring the workshop goals closer to the actual work of teaching and help n de-
veloping teachers @s professionals, creating opportunities to put them in-charge of their own

l[eaming.

1.2.2 The problem of inadequate content knowledge

The tvpical educational expenences of a teacher 1n school or 10 the university do not prepare her
or him o engage with mathematics, to struggle to fnd 8 solubion to 8 problem, o examine a
concept from different points of view, to make connections, to reason and provide justificabions,
all of which are stressed by the new curriculum framework (NCERT, 2006¢), In a typical B.Ed.
program, the focus is almost entirely on pedagogical technique, and content 15 assumed to have
been mastered earher. The fact that such education leads to a grossly inadequate preparation of
the mathematics tescher with regard to her understanding of mathematics 15 well recognized
(Ravindra, 2011). These is consistent with the findings of other studies such as Baneri & King-
don (2010%, Favindra (2007, and Dewan (2009, which have revealed the unsatisfactory status
of knowledge of mathematics of regular school teachers. This state 15 a reflection of the teach-
ers” own education which valued only rote memonzation of procedures on the one hand and
lack of opportunities to re-learn mathematics in a meaningful way during professional education
and during the course of their career on the other hand. A detailed review of the teacher educa-

tion curriculum for preparnng teachers of mathematics 15 presented in the next chapter.

In the present context of cumiculum revision, secondary teachers are faced with content in
which they are not confident and thus unable to make connection within and across mathematics
while relving on notes/guides available in the madcet. The Focus Group recommended that pro-
fessional development have a specific focus on mathematics as opposed o “generic”™ teacher
training. A recommendation was also made for the generation of a large number of freely avail-
able resources and networking among teachers, college teachers and research mathematicians to
enhance their pedagogic competence.

The Justice Verma Commission {GOL, 20125 set up to review the problems in teacher education
pointed out that subject knowledge s not focused in most of the pre-service teacher education

program and that there is urgent need to develop comprehensive programs for the continuing
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professional development of secondary teachers. [t identified up-gradation of the knowledge of
the subject as one of the important goals of in-service teacher education. Subsequent to MCF
2005, an inibative to reform teacher education was undertaken in the form of the new Mational
Cumiculum Framework for Teacher Education (“MCFTE 20097; Mational Council of Teacher
Education [MCTE], 2009, NCFTE 2009 secks to promote a balanced teacher education curricu-

lum that pays attention to not only pedagogy, but to deep understanding of the subject of choice.

While the teacher education policy documents and the curncula of some innovative programs
acknowledge the importance of content know ledge, actual policy measures suggest the opposite.
With the passing of the Right to Education Act, and the consequent pressure to universalize ele-
mentary education, most states are Faced with a shortage of teachers. This sitwabion has led to
multiple cadres of teachers and the appointment of para-teachers without the requisite teacher
qualification (Govinda & Josephine, 2004). This policy measure, which reiterates the assump-
ticn that a primary teacher does not need o know mathematics beyond the level that he'she 15
going to teach, stands i contrast to pohey documents that stress the importance of content
knowledge. Thus, in practice, there are very low expectations by policy makers regarding the

level of content knowledge required of a primary teacher.

1.2.3 Addressing teachers’ beliefs and knowledge to develop practice
In India most teachers” teaching 15 shaped by what 15 expected of them in the svstem as well as
the kind of folk ideas of teaching that teachers as 4 community have a shared understanding of
(Ramachandaran et al., 2009%, The teaching of mathematics n India 15 largely focused on teach-
ing of procedures for solving textbook based tasks. Clarke (2001) found that Indian teachers ex-
pect one right answer, emphasize repetition, listening carefully to examples shown by the
teacher and “explaining™ the steps of the procedure again when a student gives a wrong answer.
The cumiculum review focus group on teaching of mathematics mised concems about the
“tyranny of procedurs and memorization of formulas in school mathematies™ (MCERT, 2006,
p. &) and suggested that mathematics teaching should focus on conceptual aspects and processes
of mathematics like reasoning and communication. A study by Dewan (2009) indicates that be-
liefs held by not enly teachers but even administrators, faculty members and directors of teacher
education institutions are far removed from the ones envisioned in WCF 20035, thereby indicat-
ing the extent of challenge to implement the new framework. & recent study (NCERT, 20137 in-

dicated that mathematics teachers were positive about using problem solving activity (83%5),
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thought that their students understand geometry (74%) and were confident that their students
would be able to explain how they got their answers (58%), However, only 36% were confident
that students can solve the problems on their own, suggesting that they had low expectations

from students for the kind of mathematcal abilites advocated by WCF 20005,

Although research studies across many countries have demonstrated how 1t 15 Important to ad-
dress teachers” beliefs and knowledge to bring about substantive change in teachers” practices,
there have been few Teacher Professional Development (TPDN programs in India, which have
focused on the beliefs and knowledge required to fact htate the kind of teaching as envisioned in
the curriculum reform documents ke MCF 2005 { Kumar, Dewan & Subramaniam, 2002, Stud-
ies elsewhere in the world have indicated that focus on change in teaching strategies without
taking feacher thinking into consideration leads to teachers making superficial changes without
any significant change in student leaming opportunities (Cohen & Ball, 1990). It 15 therefore
impartant o first understand the beliefs and practices that are prevalent among teachers in order
to support reform in teaching that 15 not superficial. Research 15 needed to understand how the
workshop based interventions, typical of in-service programs, support the reflection on beliefs
and building on teachers” knowledge. Studies identifyving teachers” beliefs and how they are held
will help to design TPD programs to allow teachers to engage with reflecting on and question-
ing their beliefs, rather than just superficially adopting the pedagogies proposed. Thus, in the In-
dian context as elsewhere, the goals that TPD programs need to focus on include providing op-
portunities to make teachers” knowledge and beliefs expheoit and building on them through re-
flection and engagement in tasks as well as Fostering communities of practice where spaces for
developing shared understanding for these ssues 15 provided. One needs to understand the be-
liefs, conceptions and practices of teachers as well as understand the contexts in which they are

placed, in order to design a program that would be effective and useful.

1.2.4 Need to redesign in-service teacher education

According to a recent report (Mehta, 20013, 35% of all elementary school teachers in India re-
ceived some form of in-service training in the year 2007-08, However, in-service programs do
not follow a well thought out structure and there 15 no regulatory mechanism that ensures the

relevance, quahty and smitability of the traiming provided.

In India, workshops are an important component of TPD programs on which the greatest ome,

effort and resources of the state are spent. In my experience, and as reported elsewhere, TPD
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workshops are often organized in an ad hoe manner on the basis of expediency, sometimes
driven by the need to utilize funds (MHRD, 2009, p. 2,153-16), There is no clear consensus about
what needs to be done in these workshops and how it 15 to be done. Resource persons, who are
chosen by the coordinators on the basis of availabihity and willingness, design and conduct thear
sessions without considering how their session fits into the workshop as a whole. In structured
large-scale programs, TPD is sought to be achieved through the “cascade model™ of training
(MHRD, 2009, p.15), where master resource teachers are trained first, who in turn train other
teachers, The design and content of the modules, which are used repeatedly at cach tier of the
cascade training, is generally not based on empirical evidence. The vision underlying most of
these programs restrict teachers” agency o implementing a new textbook, o pre-designed peda-

gogy or a prescribed assessment techmque.

The document for curriculum framework for teacher educabion, NCFTE 2009, observed that
there 15 wery hittle research on the effectiveness of in-service teacher programs and the research
that exists does not provide a thorough understanding of the interventions reported. The research
reported has been anecdotal and impressionistic and there has been reporting of even contradic-
tory findings depending on who 15 doing the research (MCTE, 2009%, The pedagogy adopted by
teacher educators in most teacher education institubions 15 mostly the lecture method {Walia
2004, Ravindra, 2007; NCERT, 20165 The recent research on evaluation of in-service teacher
education (Yadav, 2012} describes the strategies adopted in Sarva Shiksha Abhivaan (S8A) in-
service teacher education program and found that in the states where there 15 “adequate planning
and actvity based reflective trmining transacton, and 15 reinforced by further traning in CRC
and with onsite professional help durnng school visits, the transfer of training to classroom prac-
tice 15 evident™ (Parvin Sinclair, Foreword in Yadav, 2012). However, the training is largely de-
seribed in terms of forms of interaction and strategies used for discussion with teachers; the
tasks worked on by teacher and the content Focused 15 not elaborated. The changes observed in
the classrooms of participabng teachers 15 also desernbed through teacher behavior and use of
materials and activibies which keeps the content invisible as also the pedagogical useful ways in
which teachers use their content knowledge for teaching (Yadav, 2002). Further, research s
needed to understand what 1deas from the workshop contexts are taken up by the teachers in the
classroom and what kinds of supports are needed to facilitate teachers in making the intended
changes in their teaching practices.

As mentioned above, a renewed attempt to address the problems of pre-service and in-service
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teacher education was made by the MCFTE 2009, which re-affinms the importance of in-service
teacher development, and puts Forth several principles that need to govem the design of in-ser-
vice teacher education programs (MCTE, 2009). OF these, the following principles are high-
lighted as they are focused in the study:

= Designing programs with clarity about aims and strategies For achieving these aims,

= Allowing teachers to relate the content of the program to their experiences and also to

find opportunitics to reflect on their expenences,

= Meod to respect the professional identity and knowledge of a teacher and to work with

and from it,
*  Creating spaces for shaning of teachers” expenences,
= Addressing teachers” nesds, and
*  Extended interaction with a group of teachers (NCTE, 2009, pp. 66-67).

MCFTE emphasizes that there is 8 nesd to develop clear vision of the goals that programs must
achieve and the means by which they can be achieved. It caubions against compromising inter-
activity especially through the use of electronic media, aiming at quick fixes, over-training, and
routinized and superficial training. The principles highlighted above are especially important for
the focus on in-service teacher professional development (TPD works hops. However, there 1s a
dearth of studies that show the use of these prnciples and their relation to the teachers ™ develop-

ment of beliefs and knowledge or adoption of student-centered practices.

1.2.5 Revisiting the goals of teacher education
It 15 pertinent at this point to draw together the implications of the discussion above for what the
goals of pre or in-service mathematics teacher education must be. Several components of
knowledge that are needed to teach mathematics remain so far inadequately addressed in the ed-
ucational trajectory of teachers. An important nesd 15 strengthening teachers™ knowledge of
mathematics, which includes not only an understanding of the concepts involved but also an ap-
preciation of the nature of the disciphne and its specific nuances, A second aspect that teachers
need to feel assured about is the need for children to learn mathematics, and the kind of mathe-
matics that they need to learn. A third aspect that the teacher nesds o know involves the learn-
ers: what strengths and experiences do they bring to the classroom and how do these shape their

capability to leam? A Fourth aspect 15 understanding how mathematics needs to be addressed
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and engaged with in the classroom keeping in mind the above.

Teachers” beliefs and attitudes are also crucial. They are related to the components of knowledge
deseribed above, but are also independently directed. These attitudes, which may anse from
prejudices, include their notions about the nature of mathematics, about children, their back-
ground and learning capability, about classroom processes and about what the purpose of educa-
tion including of mathematics education can be and should be. It 15 quite commoen for educators
and admimistrators to behieve that children from disadvantaged socio-economic backgrounds are
incapable of learning mathematics, either becavse of an inherent lack of ability or because they
dio not have the cultural preparation and attitude to learning. The teacher also needs to have con-
fidence in her own ability to do mathematics n order to encourage students and to give space

for their thinking.

There 15 4 need to reformulate n-service teacher education programs to address the issues dis-
cussed above including in particular, the capabilities of all children and the strengths specific to
the group, how children learn mathematics and what conceptual understanding of mathematics
means. The challenge of the divorce of pedagogy from mathematical content and mathematical
thinking is one of the deep structural problems that needs to be addressed. Some efforts in this
direction have been made by innovative programs of pre — service teacher education such as the
integrated d-vear programs combining a University degree together with a teacher qualification
and the Bachelor of Elementary Education program of the Delhi University, Several innovative
in-service teacher training programs have also addressed the issues described above such as
those by Widva Bhavan, Eklavva, Digantar and HBCSE. (These programs are discussed in the
next chapter.) What is not addressed in these in-service teacher education initiatives is the sys-
tematic study of what teachers take up as ideas, processes and resources from the programs into
their classrooms which have an impact on the tvpe of opportumbies students get to engage with
mathematics in the classroom. This study aims to address this gap by studying the impact of a
teacher professional development (PDY) intervention on the beliefs and knowledge of participat-
ing n-service teachers and studving what 15 taken up from the workshops into the teachers”

classrooms.

1.3 Overview of the thesis

The study reported in the thesis was located in a project aimed at promoting change n teachers

pracice towards teaching that 15 more responsive to the development of students™ understand-

10
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ing. The broad question that was investigated in the study is:
In the canlext of the classroom feaching, what factors support feachers in adopting leamer cen-

tered practices awd what factors inhibit or constrain them in doing 5o,

This question was inberpreted in terms of a framework that took teachers™ behefs, knowledge
and goals as the core components of teacher learming. The larger study was composed of four
sub-studies having specific research questions arising from this larger question. Following are
the main research questions addressed in each of the Four sub-studies:

Sub-study 1: What are the preforred practices and beliefs held by the participating teachers and

by o these interact with one another?

Sub-study 2: What principles of teacher professional development underlie the design and en-
actment of tasks during the PD workshop? What are the sigmificant features of the participation

fagency) by the teachers and teacher educators in the workshop?

Sub-study 3 What challenges does a responsive teacher face in implementing the intended
change in practice?

Sub-study 4: How does teachers™ participation in regular topic study group meetings support
the development of their topic specific specialized content knowledge and how does it influence
their teaching n classrooms?

The first two sub-studies were located in the setting of a PD workshop and focused respectively
on teachers’ beliefs and design and interaction in the workshop durnng vear 1. Sub-study 3 fo-
cused on one teacher’s attempts to change her practice and was located in the classroom collab-
oration setbing across the two years, Sub-study 4 10 vear 2 mncludes studied teachers™ engage-
ment with behefs and knowledge in a topie study group through use of a framework for mean-

ings and representations of integers, and the take up in their classroom teaching.

This chapter (Chapter 1 of the thesis) introduces the context in which the study was undertaken,
identifies the motivation for the study, the research gap which the study addresses and the himi-

tations of the study.

Chapter 2 reviews relevant research and atternpts to meet mulople goals. Through support from
prior research, it elaborates the philosophy, theory and framework used 0 the study for design-
ing in-service teacher education. It presents a review of the research about the beliefs, knowl-
edge and practice of mathematics teachers and their interaction. Research on strategies used for

effective mathematics teacher professional development and assessing change in teachers™ prac-

11
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tice 15 reviewed, A review 15 also presented of the methodological aspects of investigating in-
service teacher professional development and teachers” beliefs, knowledge and practice.

Chapter 3 discuss the research study and the methodology used in the overall study. The meth-
ods used in the different sub-studies for data collection and analysis are discussed along with the
rale the researcher and the participating teachers plaved in different sub-studies. The method-
ological approach followed was participant observation and the methods of analysis were quali-
tative including case studies, supplemented with quanbitabive analysis for the belief question-
naire. The participants of the study were selected through purposive samphing, and included
mathematics teachers, who participated in the Professional Development { PD) workshop for ten
davs {inclusive of a non working Sundav) in Year 1. A Few additional teacher participants, se-
lected on the basis of convenience and similanty of school system with the main sample, also
responded to the questionnaire. The professional development activities during the tao vears of

the study are summanzed in Table 1.

Table 1: Timeline of the stndy

Sub-study Year of the study Data collected Professional
development activity
Sub-study 1 Year 1 (May-June, Questionnaire and 10 day professional
2009) interviews development
workshop
Sub-study 2 Year 1 (May-June, Wideo records of 10 day professional
2009 workshop sessions development
workshop
Sub-study 3 Year 1and 2 (2009- | Avuciocecords of Collaboration in the
2010 lessons, researcher’s | classmoom
notes of lessons and
post-lesson

discussions

Sub-study 4 Year 2 (2010) YVideo and avdio Topic focused
records of workishop | workshop +
sessions; audio record |collabomtion in the
and researcher’s notes | classmoom

of teaching of integers
Chapter 4 discusses the teachers” preferred practices as well as beliefs at the beginning of the

study, which 15 the focus of Sub-study 1. The findings of this Sub-study serve as a background

to the findings of the other sub-studies, in which teachers engaged in professional development

12
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activibies,
Chapter 5 presents Sub-study 2, which describes teachers” engagement i a professional devel-

opment workshop by analvzing the tasks as well as interactions that ocourred in the workshop.

Sub-study 3 described in Chapter & 15 a case study of a teacher who parbcipated 1in the FD work-
shop and showed inchnation to change her practces towards teaching mathematics with under-
standing. The Sub-study highlights the challenges that anse when a teacher may agree with the
philosophy of curriculum reform but still needs effort and relevant knowledge to engage stu-

dents in developing an understanding of math ematics.

Sub-study 4 in Chapter 7 illustrates the importance and feasibility of developing specialized
content knowledge among a group of four teachers by engaging in topic-focused professional
development on the topic of integers. The teachers developed their knowledge of the meaning of

integers and integer operations to construct and use tasks for teaching integers.

In the concluding chapter, 1 provide a summary of findings from the four sub-studies and draw
conclusions across them about teachers™ practices, beliefs and knowledge as well as the impact
of professional development inibatives on participant teachers” beliefs and practices. Implica-
tions For professional development initiatives of the study are discussed. Recommendations for

further studies are also presented.

1.4 Limitations of the study

This research study being exploratory in nature 15 bound to have limitabons, some of which are

listed below,

1. The sample selected for the study 1s small and primarily from Mumbai citv. For sub-
stuches 2, 3 and 4 smaller samples were selected from the imbal sample as the nature of
the research question required getting an in-depth understanding of the challenges faced
by teachers while teaching and the intervention in the form of a topic focused work-
shop, The qualitative nature of the study as a whole and the sub-studies justifies the

small sample.

]

A large part of the data in this study 15 in Form of audio recordings which required tran-
scribing, To limit the scope of the study and time required to transcobe and analyze,
there were several lessons which had to be dropped from the analyvsis. For Sub-study 3,

only lessons related to fractions were considered since it was one of the topics focused

13
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during Sub-study 2 and the data included lessons on this topic across both vears, For
Sub-study 4, lessons related to integers were selected since they provided information

about the impact of the topic study workshops on teachers” practice.

3. It was not possible to observe the teaching of participating teachers before Sub-study |
and 2 because of the oming of the study and school schedules. The ficst point of contact
with the teachers was during the TPD workshop, Data about the inital preferred prac-
tices of teachers was thus collected through questionnaire and interviews rather than

through lesson observabion.

4. The claims for teachers” learning and changes in practice have been made from observa-
ticns by the researcher and the self-reports of the teachers. Wo standard instrument was
used to assess the development of teachers”™ knowledge. However, in-depth analysis of

teachers” discourse in workshops and their teaching provide evidence for their learning,
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Review of Literature

2.1 Introduction

The objective of this chapter is to set the research context for the study presented in this thesis.
This review provides the background for the four sub-studies reported in this thesis and the con-
structs that have been explored in the sub-studies. Specific hterature related o Sub-study 3 and

4 on the leaming of fractions and mtegers 15 reported in Chapters & and 7.
The review of research hiterature has been guided by following questions:

1. What are the efforts that have been made in India towards improvement in teacher odu-

cation?

[

What are the different theoretical positions that puide the design of professional devel-

opment For teachers” professional growth?

3. How has teachers” professional growth been charactenzed in tenms of development or

revision in their beliefs, knowledge and practice?

4. What mechanisms or processes have been identified in the research hiterature as con-
tributing towards teachers” professional growth in terms of beliefs, knowledge and prac-

tice and interactions between them?

2.2 Policy and efforts to improve teacher education in India
In this section, review of some of the recommendations pertaining to teacher education i India
of the landmark policy documents over the vears has been done. These recommendations form

the background in which current policy debates and measures are undertaken.

The Kothart commission {Government of India[GO1], 1966), which examined at all aspects and
all levels of education in a comprehensive manner, 15 considered one of the most important pol-
icy documents in education in India. Recognizing the importance of teachers in improving the
quality of education in India, the commussion recommended “secunng a sufficient supply of
high quality recruits to the teaching profession™ by increasing the status of teachers, “providing
them with the best possible professional preparation”™ and “creating satisfactory conditions of

work™ (GO, 1966, Ch 3, Sec 3.01) To improve teacher education in the country, the commis-
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sion recommended professionalizaton of teacher education and urged that isolation of teacher
education institutes from university Iife, from schools and from one another be removed. 1t rec-
ommended reorganization of teacher education programs at all levels, including the reorienta-
tion of subject knowledge and improvement in methods of teaching and evaluation. It recog-
nized problems in teacher preparation programs like set pattem and rigid techniques for practice
teaching done for a few isolated lessons, which was unsupervised or il supervised. It recom-
mended inereasing the duration of teacher education programs at primary and secondary levels
from 1 to 2 vears to allow deep study of fundamental concepts in the subject matter. For in-ser-
vice teacher education, the commission called for research based inputs in “the organizabion of a
large scale, systematic and coordinated program of n-service education, so that every teacher
would be able to receive at least two or three months of in-service education in every five vears
of service™ (GO1, 1966, Ch. IV, Para 4.56). hMany of the recommendations of the Kothan com-

mission remained unimplemented untl much later (Natk, 19823,

The Mational Commission on Teachers (GOI, 1983-85), among other recommendations, adveo-
cated 4 4-year integrated course after 12th grade For the professional qualification of teachers,
while for in-service teacher education it recommended establishing school complexes for school
based professional development. These complexes nclude schools within the radius of 5-10
miles having 1-2 higher secondary schools, 6-7 middle schools and 30-35 primary schools,
While acknowledging the woeful inadequacy of in-service education, the commission recom-
mended that classroom and practical needs of teachers should be identified by survevs and stud-
ies. The programs should be announced well in advance and feedback from schools and teachers
should be taken after in-service courses. Resource persons for teacher professional development
were recommended to be from diverse backgrounds — university professors, people from indus-
try and agrculture, practicing teachers and supervisors, The in-service course should be in the
workshop mode for developing matenials that teachers can take with them For directly using in
classrooms. The commission noted that what teachers need most “15 a change in the chimate of
schools, an atmosphere conducive to educational research and enquiry™. Key recommendations
again remaingd unimplemented. For example, very fow 4-vear integrated teacher education pro-

grams exist in the country and attempts are being made now to nitiate them.

The Mew Education Policy of 1986 recommended a rapid expansion of the infrastructure For ed-
ucation of teachers at the elementary level through the setting up of institutions at the distrct
and block levels, which would deal with both pre-service and in-service teacher education (GO,

1986). WNPE 19386 attempted to break the separation between pre and in-service teacher educa-
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ticn by considering both as phases of a continuous process thus acknowledging the need for ca-
reer long professional development of teachers. The MPE led to a rapid and vast expansion of
the number of teacher educabion institutions. However, these were overwhelmingly privately

owned, delivering poor quality education {Batra, 2013).

The Acharva Ramamurthy committes (GOL, 1990) set up to evaluate the progress on Mational
policy of Education, 1986 emphasized the role of actual field experience during internship to
foster professional growth of teachers. The Committes exphoitly stated that “in-service and re-
fresher courses should be related to the specific nesds of the teachers. In-service education
should take due care of the future needs of teacher growth; evaluation and follow up should be
part of the scheme™ {as cited in NCERT, 2006, pp. 43 It recommended adoption of “internship
model™ by having brief theoretical orientation Followed by 3-5 vear supervised teaching under

mentors.

The Yashpal committee report titled “Leaming without burden™ (GO0, 19933, reviewed the
school cumriculum and had a major impact on its revision. With regard to teacher education, it
recommended restructuring of the course content to serve the changing needs of school educa-
tion and making teacher education more practice orented. The Mational curriculum framework
2005, which attempted to implement the recommendations of the “Learning without burden™ re-
port in a systemic manner, acknowledged the problems in teacher preparation as teachers are
prepared For disseminating information rather than fostering reasoning in mathematics. It ac-
knowledged that while the teacher education infrastructure has indeed expanded vastly, 1ssues of
poor quality and low relevance of teacher preparabon remain. Further, teacher education institu-
tions have tended to focus more on pre-service education leading to the neglect of mn-service ed-

Lication,

The Teacher Eligibility Test (TET), now made an essential qualification by the Right to Educa-
tion act of 2009 to secure 4 teaching job in any school, acknowledges the importance of content
knowledge. There are different tests for primary and middle school level aspiring teachers hav-
ing 150 multiple choice questions. Out of the 150 questions in the primary level test, 30 ques-
tions are devoted to hMathematics, of which 13 questions are based on the content n the school
textbooks and the remaining 15 on pedagogical 1ssues hike error analvsis and related aspects of
teaching and leaming, and understanding children™s reasoning and thinking pattems and strate-
gies for making meaning and leaming. For the elementary level mathematics teachers {(Grades &
to &), again 30 questions are devoted to mathematics, of which 20 are devoted to content and 10

to pedagogical 1ssues. (A similar pattern is followed for science.) Teachers need to get 60% cor-
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rect answers to pass the test. The recent results show an extremely low pass percentage of 3.5%
for primary teachers and 6.5% Ffor middle school teachers. The Human resource development
minister ascribed the poor results to the mushrooming of private teacher education institutions
(12689 private institutions as compared to 1178 government teacher training institutes), whose

quality of teacher preparation may be poor (Teacher tests results.. Kapil Sibal, 20120,

2.2.1 Teacher education in India

Pre-service teachers of primary school in India qualify to teach by completing a Diploma in Ed-
ucation (.Ed.), while secondary teachers complete the B.Ed. Degree. The mathematics compo-
nent in the D.Ed. programs, like in school, emphasizes remembernng known solutions to prob-
lems, and does not encourage @ genuine engagement with the content. While recogmizing this
the Wational Curriculum Framework for Teacher Education (NCFTE, mentioned in the previous
chapter, NCTE, 2009) recommended enhancement of entry qualification and duration of train-
ing making the D.Ed. equivalent to a degree program and bringing these 1solated institutions un-
der universities For their management. [t must be noted that the teacher and the teaching profes-
s1on 10 India has a low social status and becoming a teacher 15 the last choice for most entrants

into the profession.

Among the graduates and post-graduates who complete the B.Ed. program, the capability of
even those who have studied mathematics at the University level 15 limited, since most Univer-
sity mathematics programs do not give the learner any confidence in the subject, fostering a
view of mathematics as a limited set of problems that have been already solved { Dewan, 20093,
The tasks that students learn to complete 15 not one of Formulating and solving problems that
cannot be solved by using known principles but of solving problems that can only be solved
with a knowan trick. 1t 1s possible that this attitude to mathematics and learning, and their lack of
confidence in mathematics leads them, s school or college teachers, to shun dialogue in the

classrooms.

2.2.1.1 Teacher education curriculum and its revision

In the post independence era from the 1950°s to the 19700, pre -service teacher education
mainly emphasized theoretical aspects hke discussing aims of mathematics education, inductve
and deductive method, analyvtic and svnthetic method, focus on Herbatian steps of preparation,
and presentation and application for planning lessons (Chel, 2011). The mathematics method pa-
per had a weightage of 10%% of the total marks. The student teachers were expected to make

charts and other teaching aids but there was no emphasis on relating mathematics to out of

I&



Feview of literature

school experience or to other subjects.

The comprehensive curricolum framework for teacher education was released in 1978 which
adopted a task oriented approach to teacher education viewing teaching as a series of concrete
and hierarchically graded tasks. It had practical aspects of teaching as its focus as it suggested
that student teachers should be put through a series of micro teaching situations as simulations
before being pushed into actual classrooms. The weightage of the mathematical component was
raised to 22.5%. The assessment of content was made by asking student teachers to solve prob-
lems from different content arcas of school mathematics up to class 12, In the earher svllabus,
there was no separate evaluation of mathematics content. However in 19905 there was criticism
of this move as teachers and teacher educators Felt that testing of content separately without in-
tegration with methods 15 redundant since teachers have already been tested for it in their under-

graduate degree program ( Chel, 20117,

Following a major revision of the school cumiculum, through the “Mational Curriculum for Ele-
mentary and Secondary Education™ (KCERT, 1988), which recommended integration of theoren-
cal understanding with practical application and recommended more weightage to practical ap-
plication, a revision was also made of the teacher education cumriculum. A major watershed de-
velopment in teacher education was the establishment of the Mational council for Teacher Edu-
cation (MCTE]) as a statutory body in 1993, The MCTE brought out a “*Curriculum Framework
for Quality Teacher Education™ in 1998, which was the first to provide stage specific guidelines
for teacher education. It defined several areas of commitment, competence and performance to
serve as guiding proinciples for teacher education programs ( KCTE, 1998), The competencies for
teachers were established with @ view to supporting the achievement of the mimimum levels of
leaming for students in classrooms as laid down in 8 document on the “Minimum levels of
leaming™ (Gol, 1990). It expected teachers to express learning outcomes in the form of con-
stituent competencies and behaviors that indicated mastery learning, It was assumed that mini-
mum levels of learning are to be achieved uniformly across students. There was focus on devel-
oping diagnostic tests and therefore construction of “Achievement test™ was assigned additional
welghtage in the B Ed. course. The questions in the achievement test were categorized as focus-
ing on knowledge, skills, understanding and application. Remedial teaching was recommended
after diagnosis of mistakes through the test, but it was not clanfied as to how remediation 15 to

be done n order to help students learn.

In the 1998 teacher education curriculum, integration of content with methodology was intro-

duced in the form of “pedagogical analysis of concepts™ having weightage both in theory and

19



Chapter 2

pracical papers. The purpose of pedagogical analvsis was to make a student teacher “conversant
with the objectives of teaching a unit, the entry behavior of the pupils, the classroom manage-
ment and evaluation strategies™ and thus make him/her more “effective and confident in hisher
interventions n the classroom™ (MCTE, 1993), The total weightage of mathematics in the B.Ed.

Cumiculum was raised to 28,570 of the tomal marks.

The National Curriculum Framework for Teacher Education (NCTE, 2009 is the most recent
attempt at a thorough overhaul of the teacher educabion curnculum. It contains many new pro-
posals, but 15 vet to be implemented across umversities in the country. It advocates teacher edu-
cation to be open and flexible, emphasizing dialogical exploration rather than didactic commu-
nication, diversity of social contexts and learning spaces as sources of inspiration, and teacher
education based on reflective practice rather than on a fixed knowledge base (MNCTE, 2009).
MMajor revisions in curricular areas are recommended and attempts have been made to draw
upon theoretical and empincal knowledge as well as student teachers™ expenential know ledge.
The attempt 15 to focus on the leamer, develop teachers” understanding of self as well as the so-
cial context, eritically examine disciplinary knowledze and develop professional skills and ped-
agogic approaches to address needs of learners. Each curmricular area has a theory and related
“feld based units of study™ (practicum]) in which the student teacher is expected to undertake
projects, field work, clinical interviews, observation and analysis and interpretation of qualita-
tive data to generate knowledge and continually seek clanty of ideas. The teaching of the sub-
ject 1s now concetved as “pedagogic studies™ under which hnkages among leamer, context, sub-
ject disciphine and the pedagogical approach has to be established, The shift in view of what 15
considered as knowledge 15 evident through inclusion of a course like “knowledge as construc-
tion through expenences™ as compared to the earlier focus on disciplinary content in textbooks
as knowledge, Another important aspect 15 the emphasis on research related to student learning
in different areas, studies on addressing learners” misconceptions and engagement with episte-
mological questions. These indicate an important shift in recognizing centrality of the student
and her leaming in teacher education. The practicum course work includes “hands-on exper-
ence at developing curriculum and learning materials, designing appropriate activities and for-

mulating questions to facilitate learning™ (NCTE, 2009, p. 38).

1.2.1.2 Analysis of the B.Ed. curriculum
In an analysis of six B.Ed. course syllab from different colleges across India { Kumar, Dewan &
Subramaniam, 2012, it was found that the mathematics method course 10 the B Ed. Course has

broadly three foci. The first comprises the nature of mathematics, its aims, its connections to
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other subjects and contributions of great mathematicians. The second focus 15 on specific meth-
ods and maxims of teaching like “inductive-deductive method”, which in a few universities in-
clude “models of teaching™ like advanced organizer model, concept attainment model, ete. Out
of school activities for mathematics as well as development of math clubs, math laboratory de-
sign have also been are included in some syllabi. The third focus 5 on content enrichment for
which some universitics prescnbe study from school textbooks, while others expect students to
formulate specific methodologies for teaching a particular topic and n some rare cases fre-
quently ask student teachers to critically analvze school textbooks, To assess content some uni-
versities (for e.g., Mumbai university) have a “content enrichment™ component wherein students
are expected to do self study of the subject they have chosen for the special methods course.
Tests are conducted internally by colleges based on the svllabus of the state board for Grades 9
to 12, This reflects a concern for building proficiency in mathematics at that level. But focus on
school textbooks for developing understanding of content might make it difficult for student
teachers to go bevond textbooks while teaching. As a teacher one needs to have proficiency of
developing problems to enable student learning, which does not find a place in the teacher edu-
cation cumriculum. Also the kind of mathematics that 1s needed for teaching of mathematics is
different from what is tvpically leamt in school as dentified by several researchers (for exam-

ple, Ball, Thames & Phelps, 2008},

Pedagogical content analysis, which includes identification of concepts, listing behavioral out-
comes, lsting actvities and experiences and listing evaluation techmiques, 15 included in 3 of the
6 svllabl., However it 15 not clear how 1t leads to construction of knowledge that 15 useful in
classroom teaching since there is no indication of students teaching a topic after doing pedagog-

ical content analvsis and gettiing some insight about student leaming.

What has not changed over the vears (since perhaps the 1950°s) in the B.Ed. syllabus is discus-
sion of aims and objectives of mathematics education, maxims of teaching, methods of teaching
like “inductive, deductive, analvsis, synthesis™ methods, techniques of teaching like “oral work,
drill work, brain storming, self study™ and preparation of teaching aids like charts, models and
lately “power point presentations™, hMost of these topics adopt a view of teaching without con-
sidering student thinking thereby preparing teachers for transmitting information in different
ways (NCERT, 2006b). Clearly the teaching of methods 15 unlikely to effect a change in the way
mathematics 15 taught in classrooms and developing students” understanding and reasoning in
mathematics as envisioned in MCF 2005, even though though there 15 a substantial component

of practice teaching,
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What 15 lacking in the svllabi 15 a perspective of teaching that makes the child the centre, and
views her conceptions and sense making process as an important part of the teaching and thus
the teacher preparation process. In contrast, teaching is fragmented into its components which
are dealt separately with a hope that this will impact teaching in classrooms. Its not clear if the
B.Ed. program allows opportunity for students to think entically about their own mathematics

leaming, teaching practices prevalent in schools, curmculum and fexthooks,

The NCFTE 2009, in its radical departure from earlier teacher sducation curmricula, has recog-
mized the importance of developing an undemstanding of the learner, and classroom based teach-
ing and research work as important tools to such understanding. The propossd syllabus for
B.Ed. based on MCFTE 2009 has incorporabed many interesting Features. The pedagogy For
teacher education has been proposed o include “focused reading and reflection, observation-
documentation-analysis, seminars, case studies and school based practicals and workshops™ be-
sides lecture-demonstration. The assessment of student teachers has been recommended o in-
clude reflective joumals, products hike lesson plans and observation of student teachers in varl-
ous contexts of teacher sducation. The school based experience has been wimed at preparng
teachers for “understanding and developing meaningful learning sequences appropriate to the
specificity of different levels of learning and also mobilize appropnate learning resources for
them™. Pedagogical analysis of content now includes content analysis, identification of vanous
content categories and skills, task analysis with reference to leaming objectives, student capabil-
ities and learning approaches, leaming resources, possible assessment modes, visualizing leam-
ing situations, orgamizing leaming sequences and contextuahzing leaming. The integration be-
tween theoretical and practical aspects of teaching has been proposed through designing leam-
ing situations which allow teachers to scaffold leaming, clanfy Fallacies and misconceptions,
and reconstruct meaning that teacher has to facilitate in classroom. Comparative textbook analy-
515 has also been proposed. While the major recommendation of increasing the duration of the
B.Ed. program from one to two years has been implemented across the country, the changes in
the curricula and course content are vet o be implemented 0 spirit. At present, many teacher
education institutions are struggling to manage the logistical demands ansing from a doubling

of the duration of the program.

A unique, innovative program Bachelor of elementary education (B.ELEd. ) 15 run by Delhi uni-
versity as 4 4 vear integrated course for preparing elementary teachers. The program is based on
a more wholistic vision of teaching as compared to the B.Ed. program discussed earlier where

different aspects of teaching were dealt with separately and then student teachers were expected
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to incorporate them in their classroom teaching. The aggregation view of teaching in the B.Ed.
syllabi assumes that any method, teaching ai1d can be useful in teaching any concept. There 15 no
scope of exploring how a particular teaching aid helps in concept formation. Undemstanding this
might contribute more towards buillding knowledge for teaching of mathematics rather than
knowing how to make different teaching aids without consideration of content in the teaching
leaming process. Unlike some B.Ed. svllabi which include “dnll work™ in techmiques of teach-
ing, the B.ELEd. syllabus 15 progressive in giving an opportunity to engage student teachers n
critical study of practices like drill but also to critically examine concepts that have 4 propensity
for being used as bure words like “zone of proximal development™. Further, the course attempts
to connect teacher education with research in education, making efforts to bndge the gap be-
tween research and practice. As compared to the B.Ed. Syllabus, this course keeps the child at
the centre of the teaching-learning process and assumes a view of teaching which encourages
construction of knowledge through investigations and using students” 1deas and strategies in

teaching.

2.2.2 In-service programs in India

In-service training 15 provided by a lange network of government owned teacher traming institu-
tions at various levels of hierarchy, The National Council of Educational Research and Training
(MCERT]) along with its six Fegional Institutes of Education undertake design and implementa-
tion of in-service programs For both teachers and teacher educators. At the state level, the state
councils of educational research and training (SCERT) prepare modules for and conduct teacher
training for teachers and teacher educators. The colleges of teacher education and Institutes for
advanced leaming in Education (IASE) provide pre-service (B.Ed) and in-service training to
secondary teachers and teacher educators, develop matenals for teachers and conduct surveys
and Research, The District Institutes of Education and Training ( DIETs) provide in -service and

pre-service education for elementary teachers.

As emphasized in the policy documents, the central and state governments in India have made
efforts to include in-service Teacher Professional Development (TPDY) as an integral part of the
school education system. There have been major initiatives in the in-service training of teachers
over the last few decades, i roughly two phases. The first phase began with bwo programs mmin-
ated n the 19805 at the nabonal level called program of mass onentation of School teachers
(PRIOST) and Special orientation of primary teachers (S0OPT) (MCERT, 1991; 1995), The em-
phasis in these programs was on methodology and how to teach in the classrooms, rather than

on the content of mathematics. The SOPT also saw the beginning of the idea of Minimum Lev-
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els of Learming (MLL) in education, which was further reinforced by the report on MLL pub-
lished by the Ministry of Human Resource Development in 1991 (GO, 1990), The document
viewed learning as occurring in separate small chunks, each of which could be mastered sepa-
rately by repeated practice. In the SOPT and subsequent MLL based programs, teacher training
wias seen merely as a forum where teachers would be given activities and materials that they

could use in the classroom.

In a typical SOPT program of 7 days, 3 sessions would be on mathematics. The raining mod-
ules ncluded detmled descnptions of what kind of activities could be done with children. The
modules assumed that children have similar views and follow similar ways of learning and
therefore suggested how an activity could proceed with a group of children. The emphasis was
on activity and use of materials. The key words were hard spots, MLLs, competencics, asscss-
ment, diagnostic testing and remedy as well as activities, modules and demonstrations (HCERT,

n.d.l.

These efforts were followed 10 the second phase by the capacity building programs under the
District Primary Education program { DPEP) and similar projects supportad by many muli-lat-
eral partnerships. In-service training in these programs centered around “jovful leaming™ and
presentation of activities to teachers. The orientations were marked by an attempt to introduce
games and other interesting devices into classrooms without necessanly looking at the nature of
the concepts to be transacted or the nature of mathematics. The activities that were developed
involved a lot of movement, play, singing and use of materials but there was little thought about
how this could be related to conceptual development in mathematics. The time spent on mathe-
matical thinking n relation to these tasks was much smaller than the total time required for the
activity and most of the effort was spent on ensuring that children had fun. The pattern of train-
ing that was evolved in the DPEP continues to influence newer initiatives such as the Sarva
Shiksha Abhivaan { Education for all mission) and the Rashtriva Madhyvamik Shiksha Abhiyaan
(Mational secondary school mission) (World Bank, 20043, Thus, a continuing influence of these
programs has been the emphasis on technique or activity and a reduced emphasis on mathemat -

cal understanding or thinking.

Some n-service TPD mtiatives have introduced significant and important elements. The Shik-
sha Karmi (Education worker) initiative of the 19905 in the state of Rajasthan emphasized the
autonomy of the teacher in its n -service programs, and developed a critique of the top-down
“transmissionist” model of n-service training (Sharma & Ramachandran, 2009). The main fea-

tures of the program supported by village education committess involved selecting local youths

24



Feview of literature

to act as “grassroot’” teachers in dysfunctional schools and providing them continuous and inten-
sive training through out the vear, The “Shikshak Samaksha™ (Teachers™ empowenment) project
in Madhya Pradesh involved teachers meeting once a month in the resource centers to discuss
their problems, expenences and suggestions to make their teaching intercsting, The teachers
were provided regular academic support (Mohanty, 19945, The Andhra Pradesh Primary Educa-
ticn project (APPEP) included the use of demonstration lessons given to a group of children to
illustrate new pedagogic techniques and making the classroom interesting by displayving and or-
ganizing children’s work. Teachers planned and generated activities for teaching at the teacher
centers established at sub-district level in 23 districts (Mohanty, 1994). S0 the major departure
in these innovations, In comparson to previous ones, were providing regular academic support
and discussion of teachers” expenences in the classroom. The influence of these and similar ini-
tiatives have led the new Mational Curriculum Framework for Teacher Education to stress the
need to respect the professional identity and knowledge of a teacher and to work with and from

it (NCTE, 2009, p. 66-67).

The Project in Science and Mathematics (PRISM) initiated in yvear 2000 involved collaborabion
of the Homi Bhabha Centre for science Education { HBCSE) with the Bombay Municipal Cor-
poration. The objective was to strengthen teachers” undermstanding of fundamental principles,
creating an environment in the classroom for students to ask questions and helping teachers and
stucents to go bevond the textbook, HBCSE members worked directly with 50 resource teachers
for a vear to develop their capacities to train the larger group of teachers working n about 250
schools, There was focus on developing conceptual understanding through discussing useful-
ness of teaching aids (for ez, bundles of matchsticks of 10 or 100 for place value concepts and
operations). Activities were done with teachers to challenge the belief that all mathematics prob-
lems have only one comrect answer by asking teachers to Formulate open-ended questions, The
approach adopted for the resource teachers included planning of lessons followed by one
teacher teaching students while other colleagues observed the lesson, 1 a manner similar to and
inspired by the Tapanese “lesson study™ model, The lesson would be followed by intensive dis-
cussion focused on the teaching as well as student responses and thinking, followed by planning
for subsequent lessons. “Model lessons™ by HBCSE team members, problem solving, observing
simulated teaching and teaching in schools of patticipant teachers was part of the program

{Burte, 2005).

The “Prashika™ experiment in primary education was an innovative program launched by

Eklavya, a leading voluntary orgamization working 1o the arca of clementary education for many
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