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Teachers play a key role in every student’s academic journey, and their attitude 
towards teaching and their level of preparation has direct impact on students’ 
achievement. Teaching within a dynamic and ever-changing educational sphere, 
influenced by constant educational reforms, is complex. Professional development 
(PD), hence, plays a crucial role in supporting teachers, their learning and professional 
growth. This study aimed to understand the PD opportunities for secondary mathematics 
teachers in Malta and to explore how these help teachers to develop their professional 
learning and address their needs. Using a phenomenological research design and a 
mixed methods approach, data was gathered via a questionnaire followed by three 
focus groups. Findings show that teachers view PD as vital for their development, 
but the PDs should be based on the teachers’ needs. Teachers seek out PDs mainly to 
support their teaching, and to increase student motivation and enthusiasm towards 
mathematics.

Abbreviations: PD: Professional Development; MEDE: Ministry for Education and 
Employment; NMC: National Minimum Curriculum; NCF: National Curriculum Frame-
work; DQSE: Directorate for Quality and Standards in Education; PLCs: Professional 
Learning Communities; FREC: Faculty of Education Research Ethics Committee; UREC: 
University of Malta Research Ethics Committee; HOSs: Head of Schools; ITE: Initial 
Teacher Education; SLT: School Leadership Team

Introduction
Education in Malta falls under the responsibility of the Ministry 

for Education and Employment (MEDE) and is compulsory between 
the ages of 5 to 16 years. At present, students aged between 11 to 
16 years can attend one of the 22 church secondary schools, 11 
independent secondary schools and 23 state middle and secondary 
schools. The last two decades have been characterised by several 
successive reforms in the Maltese education system. The National 
Minimum Curriculum (NMC), based on fifteen curricular principles 
was introduced in 1999. Next followed the National Curriculum  

 
Framework (NCF) introduced in 2012, as a result of a review of the 
NMC, which aimed to take into consideration new realities in the 
education system such as the use of new technologies and the drive 
towards inclusion, differentiated and mixed-ability teaching. 

The latest education framework, the Framework for the 
Education Strategy for Malta 2014-2024, proposes a more 
“equitable quality education and promoting lifelong learning 
opportunities for all” MEDE [1]. The teaching of mathematics in 
Malta is compulsory in all school cycles. Guidelines proposed by the 

https://biomedres.us/
https://dx.doi.org/10.26717/BJSTR.2022.40.006502


Copyright@ Robert Vella | Biomed J Sci & Tech Res | BJSTR. MS.ID.006502.

Volume 40- Issue 5 DOI: 10.26717/BJSTR.2022.40.006502

32571

Directorate for Quality and Standards in Education (DQSE) for the 
teaching, learning and assessment of mathematics in Malta state 
that due to the nature of mathematics, “there is no single best way 
to teach mathematics” and proposes “that educators use a variety 
of teaching approaches in order to cater for [all] aspects”, such as 
“teaching through exposition”, “teaching through discovery” and/
or “teaching through exploration” DQSE [2]. In Maltese middle and 
secondary schools, on average, mathematics is allocated 5 forty-
minute lessons per week, usually one lesson per day.

Defining Professional Development 

Literature provides various definitions of professional 
development (PD) for teachers. In a broad sense, PD can be defined 
as the development of a teacher’s professional role, and occurs as 
“a combination of personal and professional events that teachers 
experience during their time at work and [which act] as a key to 
reforms in teaching and learning” Maskit [3]. PD activities can 
include formal experiences, such as attending workshops and 
in-service courses, or less formal experiences such as reading 
professional literature and discussions with colleagues. Hunzicker 
[4] states that PD is “anything that engages teachers in learning 
activities that are supportive, job-embedded, instructionally 
focused, collaborative, and ongoing”. Such form of professional 
learning is likely to help inspire teachers and keep them engaged. 
More importantly, PD helps them innovate the way they teach as 
they learn about different methods and best practices utilised by 
colleagues, and helps support teachers to be better prepared for 
changes in policy and in curriculum Fullan [5]. PD activities should 
“seek to update, develop and broaden the knowledge teachers 
acquired during initial teacher education and/or [to] provide 
them with new skills and professional understanding” OECD [6] 
throughout their career. 

Professional Development of and for Mathematics 
Teachers 

Many mathematics teachers teach through practices based 
heavily on fact memorisation without trying to generate a deeper 
understanding of the subject and without utilising problem-solving 
techniques Darling-Hammond, et al. [7]. Teachers’ prior knowledge 
and learning experiences affect the way they teach Beswick [8] and, 
according to Cohen [9], only when pre-conceptions of knowledge 
as facts, teaching as telling and learning as memorising are 
dispelled, can teachers teach for understanding. The main focus 
of teacher learning activities, especially for mathematics teachers, 
should be on mathematical content and pedagogy and analysis of 
teachers’ work with students that include learning about “specific 
teaching practices [to] increase teachers’ use of those practices in 
the classroom” Desimone [10]. Argue that PD focused on specific 
mathematical content and on the ways how students learn is 

especially beneficial particularly for instruction designed to 
improve students’ understanding of concepts. 

Buhagiar [11] provides a number of insights with regards to PD 
for mathematics teachers. He states that PD should serve to create 
spaces where teachers’ prior knowledge and experiences interact 
with reform initiatives and learning opportunities. In addition, 
Buhagiar [11] argues that it helps that the school culture is 
conducive to change, and teachers benefit most from PD when they 
form part of a professional learning community. Garet [12] suggest 
a number of structures that can characterise a mathematics PD 
program so that it may bring about teacher learning. Sustained and 
intensive PD activities, ideally spread over a span of time, aligned 
to national standards and assessment procedures, and focused 
on improving the teachers’ mathematical content and teaching 
pedagogy, are mentioned as important features.

PD is not a “one-size-fits-all” issue Loucks-Horsley [13] and a 
program that is successful for one school may fail when replicated 
in another school. Putnam [14] list various approaches that can be 
utilised as learning experiences for mathematics teachers in schools. 
In-class observation of mathematical activities and subsequent 
sharing of insights about students’ mathematical understanding 
with teachers can be one such approach, where teachers learn from 
actual teaching experiences, thus making learning more pragmatic. 
Another approach is to have teachers share experiences and issues 
encountered while teaching along with students’ work to serve as 
a basis for discussion. A third approach can be teachers learning 
about theoretical and research-based ideas during which teachers 
create learning activities for their students which are then actually 
tried out and tested in class. These sessions provide opportunities 
for teachers to “develop different conceptions of mathematics and 
deeper understandings of mathematical learning and teaching, and 
to incorporate strategies such as group problem solving, use of 
manipulatives, and non-routine problems into their mathematics 
instruction” Putnam [14]. [14] suggest that a mix of approaches 
situated in diverse contexts might offer a promising approach to 
providing worthy teacher learning experiences.

Teacher Perceived Effectiveness of Professional Devel-
opment

Effectiveness of PD is very difficult to define, particularly since 
what makes PD effective is likely to be perceived differently by 
teachers. Numerous studies have been conducted, with various 
researchers providing particular “characteristics of professional 
development that teachers … value and [which teachers] believe 
help improve their practice” Quick [15]. A study conducted by 
Porter [16] based on the Eisenhower Program supporting high-
quality professional development in mathematics and science, 
specifies six main features of effective PD. These features are 
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classified into two categories: core and structural Porter, et al. [16]. 
Core features include a focus on content, where the PD aim is about 
“what students are expected to learn (content knowledge) and how 
students learn the subject matter (pedagogical knowledge)” Quick, 
et al. [15] active learning where teachers need to “become actively 
engaged in the meaningful analysis of teaching and learning” Porter, 
et al. [16] by being given feedback on their teaching Calleja [17] and 
coherence, where PD activities are connected to school or national 
goals and to other learning opportunities to create a comprehensive 
teaching program. Structural features include the form of the PD 
activity, that is whether the PD activity is focused on a small group 
or a large group; the duration of the activity and whether the 
sessions are spread over a span of time; and whether the level of 
teacher collaborative participation is across participants from the 
same school or across colleges and schools Porter, et al. [15-17]. 

In the case study conducted by Buhagiar [11], where the story 
of a Maltese mathematics teacher is presented, Buhagiar [11] 
states that to be effective, a professional learning program needs 
to instil a sense of change in the learner. Teachers’ prior beliefs and 
experiences, “inherited through patterns of instruction” Cohen [9] 
and their “resistance to adventurous instruction” (p. 34) affect what 
teachers learn. Thus, “teacher education programmes … are more 
likely to have an impact on teacher learning should they present 
learning as situated, with theory and practice constantly feeding 
into and developing each other” Buhagiar [11]. In his report about 
a small group of Maltese secondary school mathematics teachers 
participating in a PD program aiming to support teachers to teach 
mathematics through inquiry, Calleja [17] concludes that for a PD 
program to be effective, teachers need to participate in learning 
actively, be immersed in practice-based understandings and form 
part of a community of practice. Calleja [17] suggests that PD 
providers “no longer conceive teacher professional development as 
an isolated venture of off-site workshop training disconnected from 
practice, [but] rather … an ongoing collaborative on-site experience 
of practice-oriented development and learning” Calleja [17].

Professional Learning Communities

Many mathematics teachers tend to work in isolation Krainer 
[18]. In recent years, with the introduction of various educational 
reforms, schools are being encouraged to provide opportunities 
for greater interaction amongst teachers. Thus, the introduction 
of the professional learning communities (PLCs) in or across 
schools, where teachers meet, discuss and learn from each other 
is encouraged Ministry of Education [19] [NMC]; MEDE, [20] 
[NCF]). Through PLCs, teachers are both inquirers and learners, 
sharing their mastery and know-how and learning with and 
from colleagues Fullan [21]. PLCs offer a useful approach for 
“informing and improving the professional practice of [an] entire 
team” DuFour [22], where teachers focus on learning rather than 

teaching, working together collaboratively while all the time 
holding themselves accountable for their students’ results, thus 
aiming at finding the best teaching practices for their students to 
gain an optimal result DuFour [23]. McLaughlin [24] state that to 
be successful in constructing new methodologies, teachers need 
to participate in a PLC “that discusses new teacher materials and 
strategies, and that supports the risk taking and struggle entailed 
in transforming practice”. The concept of schools as PLCs also 
requires individual schools to build strong networks and relations 
with other teachers and schools, to be able to share experiences 
and resources and to learn from others facing similar or different 
challenges OECD [6].

Conclusion

Teachers are agents in their own professional learning Ball [25] 
and use PD opportunities to satisfy a variety of wants and needs. 
The ultimate aim of PD is to better address teacher professional 
growth, to broaden teachers’ thinking and to facilitate change 
Liljedahl [26]. Various definitions of PD were provided in an 
attempt to arrive to an understanding of how teachers perceive 
PD. Teachers’ perceived effectiveness of PD was explored, and the 
importance of PLCs in schools and the kind of support teachers 
need were also investigated. 

Methodology
This study attempts to understand and give meanings to the 

experiences of mathematics teachers’ with regards to PD based 
upon their views and their specific work contexts so as to obtain 
a richer understanding of the phenomenon and to “generate or 
inductively develop a theory or pattern of meaning”. Creswell 
[27]. Thus, an inductive constructivist grounded theory approach 
was adopted, where the exploration “examines the ways in which 
events, realities, meanings, experiences … are the effects of a range 
of discourses operating within society” Braun [28] and theories are 
built according to the interpretations. 

Participants 

The study targeted mathematics teachers teaching in state and 
non-state schools, hailing from all secondary school sectors in Malta 
and Gozo. To obtain a representative sample of the population, a 
probability sample approach was employed in this research to 
“keep the sampling error to a minimum” Bryman [29]. A population 
of 360 teachers were invited to participate in the quantitative part 
of the study. 261 teachers working in 21 Church, 3 Independent 
and 22 State middle and secondary schools took part in the 
questionnaire, attaining an overall total participation rate of 72.5% 
of the mathematics teachers, with responses gathered from 76.2%, 
32.5% and 78.3% of the teachers respectively teaching in Church, 
Independent and State middle and/or secondary schools. These 
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figures guarantee a maximum margin of error of 3.19%, assuming 
a 95% confidence interval. This helps determine the “interval or 
range in which … [the] population score would likely fall” Creswell 
[30] and which is most likely to contain the population mean, thus 
helping to validate the conclusions formulated through the study. 
The sampling of the qualitative part of the study was composed of 
13 teachers taking part in three different focus groups, with Focus 
Group 1, 2 and 3 having 6, 4 and 3 participants respectively.

Approach 

A mixed method approach was utilised for this study. This 
method allowed the gathering of substantial amount of data, which 
then was merged, integrated, linked and embedded into themes 
Creswell [31]. Piloting is considered an important instrument to 
test the procedures and concepts in a study Schutt [32]. Hence, 
both the questionnaire and the focus group questions were piloted 
and valid suggestions were taken into consideration to obtain 
clearer questions. In this study, quantitative data was gathered by 
administering a questionnaire at the beginning of the study. Planned 
out questions helped address the following research questions: 
What type of CPD activities do mathematics teachers participate 
in?; What encourages and hinders teachers’ participation in PD?; 
and Which PD opportunities do teachers perceive as most effective 
and why? The questionnaire helped to get an initial ‘feel’ of the data 
about teachers’ perceptions with regards to PD and related issues, 
and to construct statistical models in an attempt to explain the 
experiences of mathematics teachers. 

Table 1: Table showing information about the teacher 
questionnaire structure.

Questionnaire

Section A Section B

a. Teachers asked to provide 
general information about

• Themselves

•  their level of education

•  their teaching experience

•  the school sector in which they 
teach

b.  5 close-ended questions

a.  Teachers asked to provide their 
views with regards

•  participation in CPD activities, 
both compulsory and voluntary

•  the impact of PD activities on 
teacher development and learning

•  factors which motivate teachers 
to pursue a PD course

• teacher opinion about 
effectiveness of PD sessions 
attended

b. 4 open-ended questions and 3 
Likert scale questions – 7 questions 
in total

Table 1 below provides information about the questionnaire. 
With regards to qualitative data, three focus group interviews were 
conducted. The questions used were based on results obtained 
from the analysis of data gathered through the questionnaire. 

The qualitative data was analysed and cross-referenced with the 
quantitative data gathered and with the research literature. This 
helped provide a better understanding of Maltese mathematics 
teachers’ professional learning experiences. The questions 
focused on: their career journey; how teachers view CPD; what 
PD should focus on to motivate teachers; the importance of 
teacher collaboration to engage in PD activities; what is an ideal 
and effective PD; impacts of having compulsory or voluntary CPD 
sessions; and any other comments the participants wanted to add.

Analysis
The quantitative data was analysed by using descriptive 

statistics and IBM SPSS Statistics 25 software. Two tests were used, 
the Chi-Square test and the Friedman test. The Chi-Square test is 
“a non-parametric tool designed to analyse group differences when 
the dependent variable is measured at a nominal level” McHugh 
[33]. Two questions were analysed using this test: the relation 
between the respondents’ participation in particular PD activities 
and the impact of this PD experience on the teachers’ development; 
and the relation between participation in voluntary PD activities 
and teachers’ preference to participate in such activities. The 
Friedman test was used to compare mean rating scores provided to 
a number of related statements. The “method tests the hypothesis 
that the values of the variate corresponding to each subdivision by 
one of the factors is homogeneous, i.e., from the same universe” 
Friedman [34]. This test was used to analyse the extent to which 
the participants feel that the statements provided are a motivator 
towards their PD. Thematic analysis was used as a method for 
qualitative data analysis, defined by Braun [28] as “a method for 
identifying, analysing and reporting patterns [themes] within data.” 
The data was analysed repeatedly and inductively generating in 
vivo codes until data saturation was reached. In order to facilitate 
better readability of the text, any quotes in Maltese were translated 
into English, and the English version was used. 

Ethical Implications
Official approval from the Faculty of Education Research 

Ethics Committee (FREC), the University of Malta Research Ethics 
Committee (UREC), the Ministry of Education and Employment 
(MEDE), from the Secretariat for Catholic Education, and from 
the Head of Schools (HoSs) of all Church, Independent and State 
schools in Malta and Gozo, were sought and obtained. During 
every stage of the study, all necessary precautions were taken so 
that the study was not harmful to any participant involved, both 
during the research and afterwards. Hence, before conducting the 
questionnaires and the focus group interviews, the participants 
were reminded that participation was voluntary and that they could 
discontinue at any time. With regards to the focus group interviews, 
the participants were asked to sign a consent form. Participants 
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were assured that they were free not to answer any of the prompts 
utilised for the interview and could terminate the interview at any 
time. Participants were also granted the possibility of going ‘off 
the record’ at any time. With the participants authorisation, the 
discussion was audio recorded. A transcription of the discussion 
was given to them for member checking Koelsch [35]. Concurring 
with Schutt [32], pseudonyms were utilised for storing and 
reporting all data throughout the study.

Findings
Five key themes emerged from the data analysis: teachers’ 

beliefs with regards PD; those learning activities, both compulsory 
and voluntary, that teachers report to have participated in; 
motivating reasons that encourage teachers to attend PD; number 
of barriers that hinder teachers from pursuing PD; and evaluation 
of the PD opportunities based on the teachers’ expectations and 
proposed improvements.

Teachers’ Perceptions of Professional Development 

Mathematics teachers are very conscious that PD is a salient 
and integral feature in their job. This was particularly evident in 
the focus group discussions as teachers continually linked changes 
in pedagogical practices and learning of new skills to PD support. 
Teachers, almost unanimously agreed about the importance 
of attending PD, also stating that this is a must. Data from the 
questionnaire sheds light on how mathematics teachers view PD. 
PD is an ongoing process of acquiring knowledge and training 
throughout an educator’s professional career. PD is a lifelong 
process of learning. It enhances your knowledge in the subject 
that you are teaching. It also helps you to reflect on your method 
of teaching and learn new skills for effective teaching. Although 
initial teacher education (ITE) is essential for a prospective 
teacher to develop necessary professional knowledge and gain a 
good theoretical and practical foundation on which to build one’s 
profession, teachers stated that learning following ITE is equally 
important. Some teachers declared that certain issues are learnt 
through first-hand experience but also by learning with and from 
colleagues through the sharing of experiences. The following 
excerpts illustrate some teachers’ positions: As you go along and 
encounter certain new experiences, you realise how much training 
you need in certain areas. Initial teacher training done at university, 
with mine occurring quite some time ago, still does not prepare you 
enough! You are unprepared for certain issues encountered in class. 

Engagement in Professional Development Activities

Participants mentioned attending a variety of learning 
activities. For some, attendance is mandatory and mostly held 
during working hours, while other activities are voluntary and held 
within school hours, or self-sought and held after school hours. 
Teachers reported that they were either currently attending or have 

had the opportunity to attend at least one PD activity during the 
last two years. Participants frequently expressed the need to liaise 
and collaborate actively with colleagues from their own school or 
from other schools. Reasons stated were to “ensure a better end 
product” as inputs from various sources help in the fine tuning of 
lesson plans, activities, tests and/or resources, and also help reduce 
the workload. One can really learn from teaching peers by planning 
together and sharing ideas, resources and good teaching practices. 
Working in teams helps us achieve more. Subject meetings are 
important to plan, discuss and prepare lessons and handouts with 
other mathematics teachers.

Teachers also mentioned other learning opportunities 
occurring within a classroom setting, such as co-teaching and 
peer assessment. Co-teaching involves teachers working together 
with groups of students, sharing planning, teaching and assessing 
to provide differentiated instruction Friend [36]. During peer 
observation, teachers observe each other teaching to develop their 
own classroom practice. I have been co-teaching with another 
teacher for three years. I have recently started teaching a new 
subject, and I have learnt how to tackle certain issues by observing 
my colleague, and through practice. Observing peers and co-teaching 
are excellent learning experiences. Although apparently limited, 
such close collaborations seem to occur with teachers who embrace 
certain qualities such as being willing to share their knowledge and 
expertise, are trustworthy, are “at ease in each other’s company” 
and respect each other. According to these teachers, while these 
collaboration practices should be encouraged, they cannot be 
imposed. Some teachers also mentioned that they sought their own 
PD opportunities. These activities are done in their own free time 
and in certain instances, without the constraints of a formal setting. 
A vast and diverse number of courses are available every year, and 
attending such a course, either physically or by distance learning, is 
a route that one can take. 

Reading mathematics related articles also helps teachers gain 
valuable insights in new areas of mathematics education and may 
benefit from ideas and insights that can be incorporated in one’s 
teaching Broemmel [37]. As a participant stated, Reading articles 
and professional literature can help you enhance your knowledge 
on the subject. 

Reasons Motivating Teachers to seek Professional 
Development 

Teachers frequently expressed their need to be prepared to face 
diverse situations encountered in their daily teaching, thus citing 
a variety of reasons motivating them to seek PD. Data from the 
questionnaire showed that teachers’ primary reason for attending 
PD is to “improve my day-to-day teaching and classroom practice”. 
Several participants stated that PD offers opportunities for 
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“improving one’s pedagogy” by “trying out new ways of teaching” 
and “reflecting on new concepts”. Reasons explaining why enhancing 
one’s teaching skills is important were “to be equipped to do the job 
better”, “to keep up to standard”, and “to be more effective in one’s 
teaching”, amongst others. A participant also stated that attending 
PD can be an opportunity to “rectify one’s weakness”. 

	 Some participants felt that PD should provide them 
with an opportunity to develop professionally by “improving 
the mathematical content” or by “gaining new insights about the 
subject”, although as one focus group participant stated, With 
regards to the teaching of mathematics, help is not really needed 
to learn more about the content but more about other issues, such 

as different methods of teaching. Other teachers stated that they 
chose to attend PD for their own personal self-growth, aiming at 
improving their present level of knowledge with aspirations to 
master new areas directly or indirectly related to their profession. 
Few participants stated that they sought PD targeting specific areas, 
to become “more successful and advance in their career” and to 
“get a better pay”. Data from the questionnaire indicated that these 
motivators scored relatively low mean rating scores (Figure 1), thus 
implying that few participants deem these motivators as crucial 
for seeking PD. As a participant stated: With regards to eventually 
better my pay, we don’t have many chances of increasing our pay; 
even if it does increase, it is not by much. More motivation can be 
achieved if teachers are paid like other professionals.

Figure 1: Bar chart displaying mean rating scores with 95% confidence intervals for statements showing motivators for teachers 
to pursue a PD course.

However, as stated by a focus group participant, while 
discussing short or long term courses, “if a teacher wishes to take 
on a different role, such courses are useful for one’s PD as they are 
necessary for a career change or for career progression”. Hence, it 
appears that there are also teachers who view PD as a means for 
future career advancement. In summary, participants mentioned 
that their PD is strongly related to a teachers’ own specific intrinsic 
needs or to continue providing the best learning opportunities for 
their students. As a participant stated, “teaching comes from the 
soul. If you are not happy teaching, all PD sessions are in vain.”

Barriers to Teacher Professional Learning

Participants identified a number of barriers that are hindering 
their professional learning. The barrier most frequently cited, 
especially with regards self-sought PD opportunities, is lack of 
time. Amongst reasons stated, personal responsibilities and family 
duties such as taking care of young children, feature frequently. 
Even though it is important to seek PD, time after work hours is 
limited. Attending courses after school hours, and seeking out my 
own PD opportunities are interesting options, but I have family 
responsibilities and have so many other things to do after work. 

https://dx.doi.org/10.26717/BJSTR.2022.40.006502


Copyright@ Robert Vella | Biomed J Sci & Tech Res | BJSTR. MS.ID.006502.

Volume 40- Issue 5 DOI: 10.26717/BJSTR.2022.40.006502

32576

I am not motivated to attend courses after school hours, as like 
everyone here, I have to do other things after work and I do not 
have time to attend a course. Albeit it is the teachers who are most 
aware of what is happening in their classrooms, and therefore are 
the most aware of their subject’s specifications and requirements 
and also of their students’ needs, at times they feel that they are not 
treated as professionals by School Leadership Team (SLT) or MEDE 
officials. Indeed, their experiences show that they have little or no 
say about the PD session topics offered. I need to feel that the PD 
would truly be of benefit to me. I often feel that some PD sessions 
are there simply as a filler activity and not truly effective. Teachers 
need to be asked on which area they would like a PD, an area of 
their interest. Incentives which encourage teachers to enrol in PD 
activities is somewhat lacking. Teachers mentioned that attending 
PD, especially self-sought, leads to minimal increase in pay and that 
there is low or practically no opportunities of career advancement. 
Thus, one is really not motivated to pursue PD opportunities other 
than those which are obligatory.

Teachers’ Preference and Expectations with regards 
Professional Development Opportunities

Teachers participating in PD are more likely to engage in 
particular learning activities if they see them as relevant to their 
personal and professional lives. Teachers see PD opportunities as 
“relevant” and “effective” when these meet their expectations and 
needs. Teacher PD is greatly needed, and if planned well, PD activities 
give the teachers a boost in their job. I feel recharged after attending 
an effective and informative PD. Teachers think that PD should be 
planned in such a way as to offer them opportunities where they 
can work with others to produce mathematics activities, lesson 
plans, handouts and/or resources for their students. Discussions 
and the sharing of ideas are regarded as means to help ameliorate 
lessons, generate new and innovative ideas, and increase student 
learning and achievement, as this participant stated: An outsider’s 
perspective and ideas can change your own in a positive way. It may 
help a teacher plan out new material and be innovative in one’s 
lessons.

Data show that teachers value active participation during 
PD sessions. In addition, they believe that working on hands-on 
activities is relevant and stimulating. Teachers expect to be given 
opportunities for discussion and interaction with peers, where 
sharing of experiences and good practices and creation of resources 
is possible. Teachers in this study mentioned that, in planning for 
PD, time needs to be allocated for interaction – for teachers to 
discuss issues and to challenge critically each other’s work and 
ideas. Such opportunities serve to stimulate their reflection on 
practice. Teachers also recommend incorporating workshops for 
lesson preparation. According to teachers, the selection of the 
speaker is also an important feature of an effective PD activity.

According to teachers, PD needs to be dynamic and individualised, 
targeting the teachers’ diverse needs and motivations. PD needs 
to target those specific concerns of particular individuals, so that 
teachers feel that their interests are taken into consideration. 
Moreover, they suggested to be consulted beforehand, and be given 
more choices and a greater say towards their PD. This section 
focused on the main themes emerging from the data gathered in 
this study. It has reviewed patterns of participation in PD activities; 
reasons motivating teachers to seek PD; barriers to professional 
learning; and the extent to which teachers perceive that certain 
PD activities have left an impact on them and are meeting their 
professional needs. 

Discussion and Conclusion
This study sought to explore key issues about PD for secondary 

mathematics teachers in Malta and Gozo. 

Type of CPD Activities Mathematics Teachers Participate 
in

All teachers surveyed in this study stated that they value 
PD and that they view PD as an integral ingredient to remain 
effective in their job. Teachers feel that PD provides opportunities 
to continuously learn new material and to update their skills and 
pedagogical practices. They stated that learning is a career-long 
commitment for them, particularly given the diverse and dynamic 
situations encountered in the growing and ever-changing field of 
education. Although labelled as important, not all teachers agree 
upon the amount of time they should invest in PD. Out of an 
average of 4.38 different PD activities attended per scholastic year 
by mathematics teachers, nearly all include activities held within 
school hours (1.90 compulsory PD activities with an additional 
1.76 voluntary PD activities) with the rest, 0.72, being self-sought 
PD activities. Similar findings were reported in Sammut [38] and 
Attard Tonna and Calleja’s [17] studies, with few teachers being 
reported to seek self-sought PD activities other than the obligatory 
PD sessions held within school hours. 

Analysing the participation rates for different PD opportunities 
for mathematics teachers, it is evident that with regards to 
activities held within school hours, teachers favour activities which 
involve dialogue with colleagues (84.7% and 92.3% respectively 
for formal and informal dialogue) and collaborative preparation 
of teaching materials (74.3%). Obligatory activities organised 
by the school and consultation meetings with teachers also hold 
relatively high participation rates, with similar participation rates 
found in research about PD of secondary school teachers conducted 
by Zammit [39]. With regards to participation in self-sought 
opportunities, teachers seem to prefer PD opportunities that can 
be done at home. The internet is used mainly to search for ideas to 
improve teaching rather than to participate in online discussions 
and courses (83.5%, 26.8% and 14.6% respectively). 
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PD Opportunities Teachers Perceive as Most Effective

Data shows that teachers view PD as effective if it enhances 
their current personal and professional skills or facilitates 
learning of new skills. This finding resonates with other studies 
see Darling-Hammond [23,40] which show that PD courses that 
enhance the quality of teaching and student learning are critical for 
teachers. While the term ‘effectiveness’ is subjective, data shows 
that alignment of PD activities with personal and school-based 
objectives is important. According to Steward [41], embedding 
such PD principles in teacher learning is likely to offer more 
meaningful experiences. Data from this research suggests that 
mathematics teachers find PD activities effective when these go 
beyond a one-off meeting or session. Several teachers find that 
sessions organised by the school, and consultation meetings and 
professional learning sessions provided by MEDE have a moderate 
to high impact on their PD (60.6%, 58.3% and 58.2% respectively). 
Attending seminars specifically aimed for mathematics teachers is 
also positively looked upon (79.6%).

What Encourages and Hinders Teachers’ Participation in 
PD?

Findings show that teachers are motivated to attend PD when 
their needs are considered, their expertise is valued, and their 
classroom practices and initiatives are integrated within the 
professional learning experience. As Attard [42] states, “just as 
teachers need to motivate students for learning to occur, so must 
teachers be motivated to learn”. Over 95% of the participants rated 
three specific statements about their motivations for attending PD 
as crucial – they feel motivated to pursue a PD activity to improve 
their teaching and classroom practice, to keep up-to-date with 
developments in the education sector, and because PD provides 
opportunities to learn with and from their colleagues. Results from 
qualitative data show that mathematics teachers are motivated to 
attend those PD activities which helped them support students with 
diverse social problems and learning disabilities, which provided 
practical help with regards teaching in a mixed-ability setting and 
which helped them enhance student motivation and enthusiasm 
towards the subject. Teachers stated that they often felt that PD can 
be a means of support, with others welcoming PD targeting their 
well-being and providing them with ways of dealing with stressful 
situations. Teachers also mentioned certain barriers that hinder 
their participation to attend PD, with time playing a major role 
for PD occurring both during and after school hours. In addition, 
mathematics teachers see family commitments and other personal 
responsibilities as hindrances towards attending PD after school 
hours, and that they often utilise after school hours to catch up with 
work related to lesson planning and correction of students’ work. 

Limitations
The findings need to be viewed from the perspective that 

currently Malta is passing through new educational policies and 
reforms. Albeit a highly representative sample of the population 
was achieved, more thorough and extensive insights of the 
situation would have been obtained if more Independent schools 
had accepted the invitation to participate in the study. While this 
study contributes to the vast amount of international literature 
about the topic, still one could argue that it is about professional 
development for Maltese teachers, and specifically for those 
teaching mathematics. 

Implications
Quality teaching is critical for supporting and improving student 

learning. Improving mathematics teaching has to do with enabling a 
teacher’s own learning and subsequent changes in the pedagogical 
approaches utilised, rather than in simply introducing reforms and 
policies Stigler [43]. Hence, decisions taken and choices made with 
regards to PD provision need to ensure that these stimulate teacher 
learning in such a way that teaching methods, and consequently 
student learning, are improved. Data emerging from this study 
show that the majority of PD sessions occurring in schools in Malta 
are traditional stand-alone activities provided either nationwide by 
MEDE officials or organised by the schools, and mostly delivered 
to large groups. Studies show that single workshops are rather 
ineffective in changing teachers’ classroom practices, even though 
they can be quite helpful in broadening their knowledge Ball [25]. 
Porter, et al. [16] suggest that to be more effective, PD sessions 
should be spread over a longer period of time and conducted with 
smaller groups of teachers. Kennedy [44] also suggests that the type 
of PD activities provided for teachers need to be varied, offering a 
means for supporting professional autonomy and transformative 
practice while developing different forms of knowledge. Thus, 
combining various PD models, both on short-term and long-term 
basis, may provide a more effective means of professional growth 
for teachers.

DuFour [45] states that collaboration at school level is highly 
beneficial for teachers because it increases motivation and 
communication amongst teachers and offers opportunities for 
mutual support. Postholm [46] states that teachers “want to co-
operate and reflect upon practice with colleagues to change and 
develop their teaching”. From this study, it is clear that Maltese 
secondary mathematics teachers prefer collaborative forms of 
PD. They feel that such practices offer a more effective means of 
development because learning is grounded both in practice and 
in context and is actively supported by colleagues. Collaboration 
positively impacts teacher morale by decreasing isolation and 
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stress Punch [45,47]. Furthermore, teachers collectively preparing 
to implement changes introduced through new policies are likely 
to feel more confident. Thus, teacher collaboration may indirectly 
bring about improved teacher practice and performance through 
innovation, better lesson material and a higher degree of teacher 
decision making power Vangrieken [48].

It is also quite evident that mathematics teachers’ views and 
say with regards PD choices and content is generally unregarded. 
This might have several implications. The first implication is that 
PD organisers and SLT rarely consult teachers with regards their 
PD needs, but only provide PD opportunities they deem necessary 
and important at that moment. With such an undertaking, a critical 
question arises about whose needs the PD is addressing. Hence, 
PD leaders need to recognise that knowledge and learning can 
be co-created by and with the teachers themselves Guskey [49-
51]. Working alongside teachers and involving teachers in the 
decision-making process is critical because it is teachers who 
would eventually need to bring about the ‘desired’ changes in their 
classroom. As Bubb [52] suggest, high quality PD needs to be based 
on teachers’ needs. This is likely to imply a need for a change in the 
“culture” of how PD leaders do things. While this is likely to take 
time, a move away from top-down approaches to PD is needed. 
Second, it seems that only a minority of teachers seek further 
opportunities for PD other than those they are obliged to attend. 
This resonates with findings in Attard Tonna and Calleja’s [17] 
report but contrasts with Zammit’s [39] findings. Recognising that, 
at times, teachers face constraints to pursue self-sought PD courses, 
there are nowadays numerous other PD options available on the 
internet or through distance learning which one can participate in. 

Recommendations
Teachers’ PD is a very important issue and needs to be addressed 

strategically. Well-thought and intentionally planned PD could 
enhance the quality of teachers’ learning Desimone, et al. [10]. The 
ultimate beneficiaries would be the students, who would greatly 
benefit from a varied and well-planned educational experience 
Meissel [53]. The study acknowledges that some recommendations 
require the involvement of persons holding senior positions, like 
policymakers and government entities. Activities prepared by 
teachers promoting good practices and innovative teaching ideas 
should be encouraged and supported. Also, financial support could 
also be provided for those teachers wishing to attend conferences 
or seminars both locally and abroad. This study recommends that 
new policies should be minimised, to allow time for teachers to 
gradually learn about and implement the required changes. If a new 
policy is needed, information and PD sessions should be provided 
well-ahead of the introduction of the new policy to help teachers 
acquire/update any required skills over a reasonable amount of 
time. 

Sergiovanni [54] states that “one characteristic of successful 
schools is their ability to organise around and to effectively use 
collaborative cultures”, where leadership and learning are brought 
together for continuous improvement. Unfortunately, in many 
schools, teaching is often an individual practice Attard Tonna [55], 
but evidence in all areas of life shows that many times, a collective 
effort can produce better results Darling-Hammond [40]. Thus, SLT 
should encourage and sustain a climate of collaboration in schools 
by promoting and supporting collaborative initiatives such as PLCs, 
peer observation and co-teaching. However, concurring with James 
[56] SLT members should be sufficiently trained to provide teachers 
with on-the-job support, guidance and feedback, and to positively 
influence teacher practice and motivation. 

Even though whole school initiatives are essential, schools 
should focus more on subject or topic-based PD initiatives built 
on teachers’ needs. This would make PD opportunities more 
meaningful for teacher growth, tailored to meet the teachers’ needs 
and interests Bezzina [57]. [51] suggest different methodologies 
which are useful for mathematics teachers, such as the setting up 
of teacher-led Communities of Inquiry, where critical analysis of 
practice and of other issues central to teachers’ work and lives can 
be discussed. Participation in Lesson Study, a PD model specifically 
focused on improving the teaching of mathematics through teacher 
group discussions, can be effective in bringing about such changes 
Huang [58]. This would allow teachers to make connections 
between research and practice, which can also be helpful for 
mathematics teachers Lewis [59]. 

Concluding Reflections
Teachers work in a fluid and complex environment, where a 

major source of job satisfaction is the act of teaching itself Lortie 
[60,61]. Many teachers engage in PD initiatives to improve their 
teaching in order to provide the best quality teaching possible 
for the benefit of their students Darling-Hammond [40]. Teachers 
need to be involved both as learners and teachers in their own 
development. Inquiry can be a means of raising individual and 
collective capacity by challenging teachers to reflect on and 
revise their practice, while simultaneously promoting teacher 
empowerment by enabling them to develop ideas outside of their 
usual boundaries Wall [62]. Real and sustained educational change 
for teachers can occur where inquiry is central to any form of PD, 
and where “a much more proactive and conscious approach [to 
change]” Kennedy [44] is utilised. 

This study showed that teacher inquiry and collaborative 
practices can stimulate new ways of thinking and new ways of 
working. This study attempted to provide an overview of the 
current PD opportunities for mathematics teachers in Malta based 
on the reality perceived by the teachers themselves, a topic much 
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in need of research in the local sphere. The findings indicate that 
while there are quite several PD opportunities available, many are 
provided by policy makers or planned by schools with minimal 
input from the teachers. Whereas all PD opportunities are essential, 
a critical issue must never be overlooked – that of deepening 
teachers’ content knowledge and developing their teaching 
practices for them to provide quality teaching and consequently, 
increase student learning. A change in approach, from one where 
teachers are at the receiving end to one where they actively seek 
and/or actually lead PD, is much needed. More opportunities which 
focus on the teachers themselves, and which target their needs and 
concerns, are required. Teachers need to take more control of their 
own learning. This calls for a change in how teachers are involved in 
the decision-making process with regards PD, starting with policy 
makers and SLT, but most importantly the teachers themselves. A 
move away from top-down approaches to PD towards more teacher 
autonomy with regards their learning is necessary to ensure greater 
commitment and teacher buy-in.
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