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Abstract

Over the past decade, European policy makers have promoted the use of inquiry-
based learning (IBL) approaches in mathematics and science. This paper describes
one attempt to design an effective, replicable continuing professional development
(CPD) programme that challenges the transmissive practices of teachers and that
brings to awareness the pedagogical strategies required for effective IBL. This
paper starts by examining IBL and then presents four features for enacting IBL in
class. I will show how these four features were used as design principles for the
programme — Teaching Mathematics through Inquiry (TMI) — for secondary
mathematics teachers in Malta. Finally, the paper exposes the challenges faced
when designing and piloting the programme. I illustrate design foundations with
examples of products from the pilot project to discuss modifications and reflect on
lessons learned.

1 Introduction

Continuing professional development (CPD) is an indispensable mechanism for deepening
teachers’ knowledge about content and developing teaching practices. Teaching
mathematics through inquiry (TMI) is a CPD programme designed as a set of experiences
where teachers have opportunities, over a one-year period, to experience, integrate, reflect
upon and develop their inquiry teaching practices. This programme, designed as part of my
doctoral study, is offered to secondary school teachers of mathematics as a voluntary
course. In the piloting phase, held during the scholastic year 2014-2015, 5 teachers took the
programme while 12 enrolled for the main study held the following year.

In this paper I present four inquiry-based learning (IBL) features and show why these are
key to understanding and using IBL. Moreover, I describe how these IBL features are
embedded into the programme. I draw on knowledge from large-scale projects like
PRIMAS (Promoting inquiry in mathematics and science across Europe — see www.primas-
project.eu) to design a programme that focuses on developing teacher knowledge and
dispositions through collaborative thinking, planning and practices in IBL.



2 Inquiry-based Learning
2.1 What is IBL?

Inquiry is a multifaceted activity (MaaB3 & Artigue, 2013) based on student-centred,
collaborative, constructivist theories and the development of higher-order reasoning.
Across the literature, inquiry seems an equivocal concept — used in different ways and
contexts to interpret and describe similar teaching and learning approaches such as hands-
on, problem-based, project-based (Engeln, Mikelskis-Seifert & Euler, 2014), deductive and
inductive approaches (see Blair, 2014). The interchangeable and loose use of the term (see
Hmelo-Silver, Duncan & Chinn, 2007; Kirschner, Sweller & Clark, 2006) makes it difficult
to discern and elicit clear characteristics of inquiry practice, and this raises a number of
important issues. One issue that seems problematic with the term inquiry is that, while it
defines an activity, it may also be seen to describe a process. In science education, for
example, learning through inquiry is seen as the process of building understanding by
collecting evidence and testing ideas. Like in science, mathematical inquiry starts with a
problem or question but with less emphasis on practical experimenting (Rocard et al.
2007). Yet, inquiry in mathematics still involves diverse forms of activity, including;:
articulating or elaborating questions; modelling; exploring; conjecturing; testing,
explaining, reasoning, arguing and proving; defining and structuring; connecting,
representing and communicating (see PRIMAS, 2012). This understanding is in line with
earlier views of Askew, Brown, Rhodes, Johnson and William (1997), Hmelo-Silver (2006)
and Swan (2006), that IBL is an inductive, student-centred, collaborative approach.

IBL entails shifts in the teacher-student roles. Responsibility for learning is mostly within
the students; they assume a central active role. Yet, for this to happen, the teacher must
hone skills to scaffold student learning by modeling and coaching. An important aspect
evident in the research literature that the TMI project values is the consideration and role
that teacher guidance plays. For while discovery approaches advocate unguided instruction
(Alfieri, Brooks, Aldrich & Tenenbaum, 2011), an IBL approach adheres to more thoughtful
support and extensive scaffolding (see Hmelo-Silver et al., 2007) at different stages of the
inquiry process. It is thus crucial to make clear this distinction to avoid running the risk of
misinterpreting and confusing IBL with discovery methods — as the case of Kirschner et al.
(2006) shows (see Hmelo-Silver et al., 2007).

Following on this, IBL as undertaken within this CPD programme, will refer to students’
active engagement in the learning process. Working as a community of inquirers, students
become immersed in asking questions, wrestling with constructing, exploring and
explaining mathematical meanings around a task set by the teacher or a question
originating from the students. The task need not necessarily be open-ended but it has to
provide students with an achievable challenge (see Willis, 2010), offer exploration,
encourage creativity and support decision-making.




2.2 Why is IBL important for Malta in today’s world?

In a global environment that is increasingly becoming more complex,
knowledge-based, and intrinsically intertwined, with information,
communications and technology the education system cannot be divested from
the importance of the ability of Malta’s future adults to successfully make the
transition not just into employment, but into value-laden employment.

(Ministry of Education and Employment, 2012, p. 7)

Technological progress has shifted the demand for people capable of doing routine work to
a demand for people capable of doing knowledge-based work, with a focus on the
individual’s creativity and critical thinking skills so important to knowledge-based
economies. In the face of such a reality, Malta’s educational system is working towards the
development of learners who can manage such global effects.

Teachers are the key factor in ensuring that learners reach learning outcomes, in fostering
their competences and in nurturing an inquiry stance to learning. This implies having the
skills and disposition to support learners into becoming critical thinkers, responsible and
active citizens. Teachers may achieve this by undertaking constructivist approaches, and
research shows that IBL is an effective way to support building such competences (see
Towers, 2010). Through IBL, learning opportunities are aimed at preparing young people
who can create, innovate, collaborate, be critical, explore, communicate and make
thoughtful decisions, hence developing key the competences and skills crucial to their lives
beyond school.

2.3 How is IBL seen in the Mathematics Class?

Mathematical inquiry requires a learner’s disposition to search for reasons and to use
informed understandings for acting more responsibly in constructing knowledge. Research
on the benefits of IBL gives an inconsistent picture of the effects on student learning (Maall
& Artigue, 2013). More often than not, approaches providing some form of scaffolding are
found more effective in bringing about learning when compared to those offering minimal
guidance (see Hmelo-Silver et al., 2007; Kirschner et al., 2006).

TMI is hence designed to support teachers in cultivating collaborative classroom
environments. Through IBL teachers provide extensive scaffolding and guidance (e.g.:
using purposeful questioning) to facilitate student learning. Hence, IBL is not minimally
guided or unguided learning, and it is not viewed as a discovery approach.

2.4 Using a Conflict Discussion Approach for Inquiry

Research shows that teaching can be more effective when mistakes and misconceptions are
revealed and discussed (e.g. Swan, 2006). This implies that students’ ways of thinking need
to be challenged by exposing them to multiple ways of solving a mathematical problem.
Cognitive conflicts (see Piaget, 1985) arise when students realise inconsistencies between
the methods they use and the conflicting results obtained. Research also shows that such
conflicts are best resolved through discussion (Adey & Shayer, 1994; Swan, 2006). The
conflict discussion approach is found to be significantly more effective for long-term
learning because mistakes become visible, are tackled and resolved, rather than avoided.




Cognitive conflict is usually planned to take place over a three-phase sequence during a
lesson. In the exposition phase, a teacher deliberately seeks to uncover students’ pre-
existing conceptual understandings by asking students to describe or explain a particular
concept or strategy. Next, a discrepant event is provided. For example, students may be
asked to compare their work and responses with others or the teacher may choose to ask
students to repeat a task using an alternative method. This situation creates cognitive
conflict as students start identifying inconsistencies in their own interpretations and
methods. Finally, in the resolution phase students engage in a reflective discussion aimed
at modifying their conceptual understanding, hence resolving the misconception and
‘accommodating’ for new learning.

In an inquiry class, the conflict discussion approach may be a desirable pedagogical strategy
to use. A situation that invokes conflict engages students in rethinking their thinking. When
students ask questions they explicitly raise potential contradictory and inconsistent ideas.
Through discussion new meanings emerge and students may have a more cognitive
disposition to rectify their own conflicting situations.

2.5 The Role of the Teacher

Orchestrating and facilitating the learning processes becomes a subtle skill that teachers
need to learn and develop for IBL to function well. A common term recurrent in the
literature is the role of the teacher as a facilitator in supporting student inquiry. But what
does the teacher as a facilitator role entail? How can a teacher facilitate student learning
through inquiry, to work collaboratively, to explore and to communicate their work? It is
not only critical to define what the term facilitator implies but, more importantly, to clarify
how undertaking a facilitator’s role transforms itself in the inquiry classroom. Swan (2005),
for example, speaks of the teacher being a challenger and an intervener; one who asks
questions to encourage and stimulate student thinking and reasoning. Such teacher
assistance does not take away any agency from the students in determining the outcome of
their learning. Incorporated in this is the notion of the teacher acting as an initiator, an
instigator and an enabler of thinking processes throughout the lesson.

Foster (2014, p. 149) speaks of minimal interventions with the teacher ‘being fully present,
interested, engaged, listening, accepting — while actively avoiding committing ideas’. The
teacher does not provide answers or hints towards an answer or judgments to student
responses but encourages, promotes and provokes cognitive challenges. The teacher thus
offers the space for students to think, share, discuss, make decisions and come up with
sound arguments and plausible solutions. Yet, the teacher also draws student attention to
significant ideas emerging from their presentations providing ‘content knowledge on a just-
in-time basis’ (Hmelo-Silver et al., 2007, p. 100).

Here, the interplay between the use of questioning strategies and teacher telling comes in.
In an inquiry classroom, students are not left alone in their explorations. The teacher has a
pivotal role in guiding students and supporting them in learning to work independently.
Establishing a consensus about the nature of inquiry teaching seems a demanding task for
teachers, particularly since the dilemma between exploration and telling remains
unresolved (Towers, 2010). It seems to me that teachers need to strike an appropriate
balance between the challenge and the learning assistance provided.

2.6 Designing and Doing IBL Lessons



In an IBL environment, teachers respond to students in a different way than they would do
in a more traditional setting. Teaching for understanding requires skills in selecting,
designing and presenting inviting situations to students, managing small-group work,
guiding whole-class discussions and exploiting the range of students’ solution strategies.

A typical inquiry lesson would generally incorporate the following three phases.

Phase 1: Task presentation

Teacher offers a problem, a situation, a prompt or a question stating what students are
expected to do, but leaving the mathematical challenge open.

Phase 2: Small-group work

Students engage in a collaborative activity in their attempt to unravel the task.

Phase 3: A plenary

Students present their work to the whole class, providing explanations, challenging ideas
and reaching agreed upon decisions.

The tasks teachers select, the way they present them to students and the way students
negotiate mathematical meaning largely determine students’ classroom experiences and
their learning of mathematics (Hiebert et al., 1997; Sullivan & Clarke, 1991). According to
Doyle (1983, p. 161), tasks ‘influence learners by directing their attention to particular
aspects of content and by specifying ways of processing information’. But, mathematical
tasks are also defined by what students are required to produce and the possible routes
used to obtain their solutions. Student thinking is looked into through the skillful use of
questions that support students to explain their reasoning. Clearly, this may bring about
some level of uncertainty for the teacher. The challenge for teachers is how to adopt this
approach and how to integrate it as a basis of their teaching.

3 IBL in Professional Development

From the vast literature of research studies on mathematics teachers’ CPD, it is clear that
there has been a well-defined shift towards programmes that model effective IBL
pedagogies (e.g.: Luft, 2001) with DXWHJAF DPAYIMHthat are similar to what teachers are
expected to be doing in their classrooms (see Brown, Collins & Duguid, 1989). Jaworski
(2006) is influential here arguing for two key elements: RUMFDCDQI QP HQAWnd  LOTXLU
CPD activities are designed to bring in ‘a critically questioning attitude towards practice
and knowledge in practice that allows critical reflection on the practice of teaching’
(Jaworski, 2007, p. 1693). Teachers are not just seen to align with practice, but to look
critically at that practice while aligning with it. Hence, teachers engage in inquiry as a mode
of practice to develop their knowledge of practice.

7 HDFKHU/ HDUQLQJ LQ 3 URIHWLRQDO HYHIRSP HOW

Theoretical understandings here assume that teachers learn just as students do,
participating within collaborative support structures to build knowledge of inquiry teaching
while inquiring into practices. A CPD programme would thus aim to shape the way teachers
develop their identities as teachers of mathematics — by internalizing new ways of speaking,
acting and thinking. Creating the space for teachers to share and question approaches to
teaching is thus implicit in sustaining an inquiry stance to learning about inquiry teaching.
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The Hllmall TOWEI‘ The photo shows a "CASTELL".

Smaﬂﬂ-gﬂ'@u P Tﬂ.ﬁ-k A Castell is a human tower built
traditionally in festivals by

people in Catalonia (Spain).

Imagine your group of friends is asked to stand on
each other’s shoulders to build a human tower
similar to the one in the picture below.

Explain how you would estimate the following:

How high would your tower be? a) The number of people involved in building the
castell shown.

The challenge for your group is to design the best
structure for building your tower.

Your tower needs to be made up of at least three to
four people.

Think about every detail. b) The height of the human tower in the picture.

Show your design and describe how high this tower
would be.

7 KHQH VWAMS HQU DI HVWERKHYLQ D UH GRRYH GVAXWMRQ VR GON WHUH SHIHORHZ RINQJ R
DP DIXHP DAFDOMVN Z W DI REXVRQ LOWIKWLQR KRZ \IXFK DVWNP D HUDIHWHU
VMGHWIQIQTXIY  VHH) LIXIH  7KLVLVRQHH DP SBIR DQ DRAMW WDWP D FUHDMFRQ QP

AVPXWRQ VHWRWRQ ~— DERYH
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REFLECTING ON YOUR EXPERIENCE WORKING IN A SMALL-GROUP 20 min

Some of the questions below are adapted from the PRIMAS PD materials.

PD Module 5: Students working collaboratively available online:
www.primas-project.eu

As a whole group you are asked to reflect on the following questions:

1. Was it helpful for you to first have some time to think about the problem before you
discussed it in your group?

2. How would you describe your role in the group?
Did someone take over?
Was someone more of a passenger?
Were you given the opportunity to contribute your ideas to the group?

Did you consider the alternative views of everyone in the group?

3. Did each member assume a different role? Why do you think this happened?

What role did you assume while working on the task? Did anyone decide about this?
4. Did you feel uncomfortable or threatened? If so, why?
5. Did the discussion stay ‘on task’ or were you ‘wandering’ at times?

6. How do you see this collaborative task in your classroom?




3 UHVHOWQJ FRQWDWARJ VFHQDULRY DQG YLGHRV
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H SRMQJ WDFKHY/VR RSSRUQJ SIDPAFHVIVXVHGIQVERZDV — WURXIK WDRKHUFDWRRP
YUQHMAV DQG B\ SURVHAQJ LQIRUP DOGMVRXWMRQVEHE HHQWDFKHY 7KHVE RH DP SOV,
SUHHINDUHVENHR IR WH SXUSRVH XOTXHWRQLQI DQG WHWMGHADIHOR DQG
UHVSROMELOW VHMRQV
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DWNHGVRH DP LOHWH TXHMRQVWD DINDQG$P \ XVH $ Z KRBIJURXS QVRXWMRQ LVWIHY
LOWRGXFHG Z LW BDAQI GVPXWMERQ TXHMRQVVENHD ILRP WH35,0 $6 P RGXBIIXIGH :  KLO!
ERMK 35,0 $6 DQGYRZ @G0 DMVEIAR | WHTXHRQQI P RGXBIE\ SRUQI TXHMRQVIRL
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D FROADARQ) MXDARQ | LWWVRQH WDWAKDEBHJ HVWDRKHY VR WLON DQG VR SRUMRQ

WHP VHOYHY |, |RXQG WL VWWDARQ VR EHTXIW UHYHDOQ) QWP VR AP XOWQJ WDRKHY/LQ
JHOXLQHD \D\ LQJ Z KDAMH GR DQGKRZ WH P DQDIHVR LGHOW\ DQG DUAEX@MWHURZ Q
JDSVZ WLQ WHFRQ QRAQ) SIDPAFHVR RMHLY/

) LUIXUH 0 DUNfV TXHWIRQLQJ ) LIXWH  $P\ VTXHWMRQLQJ

Vignette from Amy’s class

Amy projects the slide on the interactive board and then asks students to read the
problem. She encourages students to work on their own first, thinking about the
problem for two minutes.

Two secondary school teachers, Mark and
Amy, presented ‘The Chicken Run Problem’
to their Year 11 (Form 5) mathematics
classes.

The Chicken Run Problem

A farmer was putting a new chicken run up
against a brick wall. He had 20 m of wire to
put round the run.

If he made a rectangle, investigate the
biggest area that he could enclose.

After that Amy starts a whole-class discussion as follows...

Amy: How can we get started with this?
Student A: | tried out some numbers.
Amy: Can you say a little bit more on that?
Student A: | put numbers on the sides that make up 20 when you add them up.
Amy: Can anyone think of some examples?
Student B: Yes miss... [ did 1 and 18!
Amy: Why? | I
Student B: Because 1 + 18 + 1 = 20
Amy: Can anyone think of some other numbers?
Student C: I did 3 and 14... because 3 + 14 + 3 = 20
Amy: And is this a better guess?
Student C: Yes miss... because the area will be 42 now!
Student A: I think 5 and 15 would give the correct answer ... as these two numbers give the
largest area. It's 75!
Amy: Ok... any other ideas that you managed to come up with?
Student D: I drew a rectangle but I didn’t mark one of the sides as it is touching the wall (as
the one previously drawn on the board)
Amy: Can anyone add anything to this?
Student E: The three sides will then add up to 20 m
Amy: Does anyone else agree with this?
Mark projects the slide on the interactive board and then asks students to read the Student F: [ do!
problem. Amy: Can you tell us why?
Student F: Because when the farmer is trying to make a rectangle, there is no need to use any
wire against the wall
Amy: What do you notice about this? Can anyone elaborate on this?
Student G: That the wire is used for three sides not four.
Student A: But isn’t this the same idea as I had
Student E: No... because we do not know the lengths of the sides
Amy: What else? Can someone else say a little bit more?
Student H: It’s like adding those two equal sides to the other... without knowing the lengths
I_I Student D: How can we do that miss when we do not know the lengths?
Amy: That's an interesting observation! Can anyone provide some help here?
Student F: Yes... if those two sides are equal then we can mark each side with an x, and we
can mark the other side y
Amy: Do you agree with this?
Student I: We will be working with algebra here. Miss, am I right?
Amy: (Addressing Student ]) What do you think about this comment?
Student J: I agree because we only know the length of the wire... and nothing else!

The following two vignettes show how each
teacher introduced this problem.

Read the vignettes.

Examine and discuss the types of questions that each teacher uses during
the initial whole-class discussion of the problem.

Vignette from Mark’s class

After about thirty seconds, Mark starts with a whole-class discussion as follows...

Mark: How long is the wire?

Student A: 20 m

Mark: (Pointing to the longest side) Do we know the length of the rectangle?
Student B: No

Mark: What can we do about this?

Student C: Mark the length y

Mark: Good... and what about the width?

Student D: Mark it x

Mark: Very good... now what can we find?

Student E: The perimeter

Student A: I can’t understand what we are doing sir!
Mark: It’s easy look... let's write down an equation with x and y now. What will the equation
look like?

Student C: 2x +y = 20
Mark: Great job!

Student A: I still don’t get what we are doing sir! Weren't we asked to work out the area?
Mark: Yes, we will work that out now... Does anyone have an idea?

Student C: We can multiply the sides

Mark: That's right... and so the equation is?

Student A: [ don’t understand sir!

Mark: What's the formula for the area of a rectangle?

Student A: You multiply the length by the breadth.

Mark: Good... you see... so what’s the equation for the area of this rectangle?

Student C: Area=xy

And the class went on solving the equations simultaneously and finally plotting a graph.

Amy: Ok... shall we fill in the sides then?
x I I x

Student F: [ can do that!
Amy: So, what equations can we come up with?

Student I: | have one using the perimeter...it's x + y + x = 20. y

Amy: Do you all agree with that?

Student C: It can be simplified... 2x + y = 20

Amy: Any other idea?

Student K: I think we need an equation about the area... because that's what we are asked to
find.

Amy: I suggest that you now join in pairs and try to sort this out. Then, I will ask you to report
on your work to the whole-class.

And the class went on working in pairs trying to solve the problem.
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SHIFTING MORE RESPONSIBILITY TO STUDENTS

0 TEACHERS

In most classrooms, it seems that the teacher carries much of the responsibilities for
student learning. And rightly so, some might claim. However, teachers seem to
undertake full responsibility for whatever goes on in the classroom, with students
‘passively’ waiting for things to be done - by the teacher, for the students - because
that’s the way it is and that’s the way it should be! Let’s consider some key decisions,

actions and expectations traditionally undertaken by teachers.

Maria and Helen are secondary school teachers and have taught mathematics for
over five years. Both Maria and Helen feel that they work under constant pressures
and constraints mainly related to the mathematical content that they are required
to teach, the time factor and high-stakes examinations. Moreover, they feel that they

also carry much of the responsibility for student learning.

The statements that follow are taken from a conversation that Maria and Helen had
regarding their classroom practices, their role as teachers and that of their students as
learners of mathematics.

Issue Maria Helen
Who decides on the | I decide which exercises and I provide a list of exercises but
then allow my students to
work that students | problems my students should .
do? do select which problems or
' questions to do.
How much work I expect and make sure that I allow some degree of
should I expect all students do all the work freedom with the amount of
students to do? that I assign. work students do.
My students usually get to
I always collect and correct correct their own work and
Who corrects the , o
, students’ work on class tasks | only get to hand it in when
students’ work?
and homeworks. they cannot sort out problems
on their own.
What if students I make sure that, by the end of I prefer to Iea_ve my _students
; the lesson, I sort out students’ | to struggle with their
have issues that . .
unresolved mathematical unresolved mathematical
they cannot solve? | . ,
issue. issues.
What about notes I make sure to give students 1 expect my students to write
. my own set of notes about their own notes about the
taking? ] Lo .
each topic. topic being done in class.
How do I set . I provide students with the
.| I always choose and decide .
students to work in B ) opportunity to choose and
groups? Y9 " | decide with whom to work.
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LOOKING AT STUDENT TALK IN SMALL-GROUP DISCUSSIONS

Neil Mercer (1995) identified three typical ways of talking among students as they
work in small-groups - disputational talk, cumulative talk and exploratory talk.

v Disputational talk
Involves disagreements and individual rather than collective decision-
making. Exchanges are usually brief and consist of assertions or counter-
assertions.

v Cumulative talk
Represents a building of ideas based on each other’s suggestions aimed at
providing a common consensus. Exchanges in this type of talk are usually
repetitions, confirmations and elaborations

v Exploratory talk
Characterised by critical but constructive engagement with each other’s
ideas. Challenges are justified and alternatives suggested. Joint agreement
in decision-making is the end result.

Disputational talk, in which students simply disagree and go on to make individual
decisions, is not beneficial. Cumulative talk, in which students build uncritically on
what each other has said, is also undesirable. For true collaborative work, students
need to develop exploratory talk consisting of critical and constructive exchanges,
where challenges are justified and alternative ideas are offered. The most helpful talk
appears to be that where the participants work on and elaborate each other’s
reasoning in a collaborative, rather than competitive atmosphere (PRIMAS, 2011).
Mercer (1995) argues that in planning collaborative activities in the mathematics
classroom, we should be aiming to promote exploratory talk:

By incorporating both conflict and the open sharing of ideas, represents the
more 'visible' pursuit of rational consensus through conversation. More than
the other two types, it is like the kind of talk which has been found to be most
effective for solving problems through collaborative activity. (p. 105)

Reference:

Mercer, N. (1995). The guided construction of knowledge: Talk amongst teachers and learners.
Clevedon: Multilingual Matters.

PRIMAS (2011). Students Working Collaboratively: How can we foster scientific discussion?
PD Module 5: Students working collaboratively. Available online on:
www.primas-project.eu/artikel/en/1221/Professional+development+modules/view.do
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&3' P DMIDYRQWDFKHJGDULQI DQGWHIHDELDNV R WHE&3' SURIUP P H \WH
SDUARSDQWZ HHWHP RWMEP SRUBQWFRQMEXVRY 8 QGHIMQGLQ) WDWWARX@S EH

D7 NZ DUG IRUWHP VR EHFUMIFDO, HP SKDUMHG WDW Z DV SLARAQ] WHSLRILDP P HDQG
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Teachers regularly wrote in their lesson journal and this turned out to be an important
supporting tool for reflection. The journal assisted teachers to become more active in
contributing to discussions, questioning and in trying to find answers to questions related
to their classroom practices. Over time, teachers were more able to transfer their learning
from the community and into their classrooms. They also demonstrated increased
confidence in taking a more leading role — reflecting, planning, implementing and then
bringing back classroom knowledge to the community.

Providing on-going engagement

To develop active engagement and a reflective stance to practice, teachers need time.
Hence, providing sustained on-going meetings is crucial. Teachers met on a regular basis
ten times during one whole scholastic year with meetings lasting for 14 hours. A meeting
of 1¥4 hour might seem short for engaging participants in discussion but this was the
maximum time slot possible, given that meetings were carried out within school hours and
most had to plan time for travelling. I would say that a slightly longer session time would
have been beneficial for activities involving collaborative lesson planning. Yet, teachers felt
happy with this time frame as it kept them focused on the activities. Generally speaking
teachers seemed to be saying that the quality of the discussions they engaged in was more
important and longer periods would not necessarily produce more or better learning for
them. Later into the scholastic year, teachers requested to meet more frequently — every
two weeks rather than once every month. It seems that the teachers felt the need for
increased community meetings to maintain the momentum they had gained with their
inquiry practices.

7.2 Lessons Learned on Designing and Delivering CPD

With the theoretical understandings underpinning this CPD programme, I voice reflections
about what emerged following the piloting of this intervention. I also explicate lessons
learned that might be useful for future CPD initiatives taking place in similar contexts and
reflect on aspects related to general features of delivering CPD within the TMI programme
design.

This CPD programme asked teachers to assume greater agency and become inquirers
themselves in their professional development journey. I contend that this was no
straightforward position for the five Maltese teachers to assume. For some this ‘new’ active
role towards professional learning offered some challenge with regards to accepting and
undertaking new ways of working. Hence, the first lesson speaks about the initial challenges
that teachers may encounter in a professional learning community. This is likely to be
evident in the initial phase of the CPD journey because of an enculturation process that
teachers need to go through in acquiring new norms of being, participating and learning
within a community.

During workshops CPD facilitators may seek to cover as much PD material as possible. But
this may not necessarily mean that teachers would gain more. This situation appears
analogous to that of the classroom — with a mathematics teacher attempting to ‘deliver’ and
‘cover’ as much content as possible at the detriment of the learning taking place. While CPD
facilitators rightly try to communicate the ‘whole package’ of a CPD programme, my
evidence shows that ‘covering more’ does not necessarily translate to better learning. Thus
CPD facilitators need to be sensitive in gauging teachers’ engagement and be cautious to



manage sessions at a pace that keeps teachers receptive, active and involved. The piloting
phase also indicates that, initially, the CPD facilitator may need to lead and support teacher
learning. Over time, scaffolding could be gradually removed to allow for increased teacher
autonomy.

This argument brings me to a second lesson learned — making time for teachers to share
ideas openly, often and formally. Besides cultivating a safe and non-judgmental
environment, it is crucial to plan for adequate quality time for teachers to do this. Allowing
teachers the time to share their practices in an unhurried atmosphere paves the way for
practical and personal knowledge to be shared, considered, evaluated and eventually
improved. Providing 1%4-hour slots with increased frequency of meetings over one whole
scholastic year impacted positively towards ensuring a high-quality CPD experience for the
teachers.

Participants also remarked that they would have benefitted from support at school, possibly
from a colleague. One possible strategy to begin building such communities in the
participating schools would be to request that pairs of teachers, rather than individuals,
become involved in such a project, and then to bring all the teachers together so they could
share ideas and challenges, and seek solutions amongst colleagues from their own and
other schools (see Goos, Dole & Makar, 2007). Hence, a third lesson applied to the main
study is that of inviting pairs of teachers from each school rather than looking for
individuals.

8 Concluding Remarks

In this paper I described how an understanding of IBL based on four features guided my
design of a CPD programme, and how IBL in professional development sought to mirror
IBL as promoted in class. I also illustrated and discussed how a conflict discussion
approach offered a guiding framework towards conveying IBL through these four features,
highlighting the challenges, insights and outcomes of designing and conducting CPD.
Developing a CPD intervention programme like TMI is a challenging venture — designing
and conducting the programme, and creating the space for teachers to meet. This is
especially true for countries like Malta where the culture of cultivating learning
communities, practice-based and ongoing components to CPD, and collaborative structures
and practices are still relatively new and under researched.
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