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FOREWORD
I remember the moment that I discovered Action Research. It was at an early stage in my career
as a primary school teacher. I was enthusiastic, but at times beaten by the challenges of the
classroom. My then principal recognised my innate curiosity about what I did, why I did it and
how what I did would materially affect the students that I taught. She recommended that I pursue
a Masters in Educational Studies. My encounter with Action Research, provided me with the tools
and skills needed to respond in a measured way to the unpredictability of the classroom.
These skills served me well during my many career transitions; as a teacher educator,
administrator and now as a policy maker. Making sense of the world through action research
sustains lifelong learning skills; forever always being and becoming; forever always, thinking,
acting and reflecting; forever always approaching the known through the eyes of the unknown, to
arrive at new ways of knowing, doing, thinking and speaking as a teacher. Action research is not
simply a cycle of action, it is a spiral of enquiry!
Put another way, action research can be likened to a teacher’s stock cupboard. We all know
that cupboard that sits near the teacher’s desk, in the corner of the classroom within easy reach. In
this cupboard are teaching supplies like extra white board markers, copy books or pencils, spare
school uniforms in case a student gets sick or gets into an accident, first aid supplies and official
school documents like student records and the roll book. Let’s think of action research skills as
supplies in the stock cupboard, within easy reach. Like the items in the cupboard, these skills will
be used significantly throughout the school day. Teacher action research is not extra work for the
teacher. Rather, it is an assemblage of empirical-pedagogical skills deployed by the teacher
specifically to predict, identify and respond to the range of educational challenges he or she
confronts through the process of schooling in a quest for education. Hence, its social justice
implications are immediately obvious.
This special issue focuses on the use of action research in teacher education. In many ways,
the projects discussed share lessons for pre-service training and the continuing professional
development of teachers. These studies are also instances of how teachers have used, and can use
action research to reduce the effects of unplanned social and political factors coming to bear upon
classroom practices. In this way, they re-emphasise the sociality of teaching: teachers with students
or parents; teachers with other teachers; and, educational leaders and teachers. Together they are
able to solve school-based problems while improving their own practice.
Importantly, I commend the efforts of the editors as they progress the scholastic interests
of classroom teachers, insuring teaching as a practice of the intellectual. In creating the opportunity
for teachers to navigate the cycle of academic publication, they have validated the importance of
experience systematically reflected upon, and in so doing strengthened the professional

community of teachers in Trinidad and Tobago. I am sure that our Caribbean peers will find value
in this special issue. It provides a means of insight into similar challenges other teachers are
currently confronting, and motivates others to pursue their own action research skills.
Dr. Laurette Bristol
Programme Manager- Human Resource Development, CARICOM Secretariat
Guyana, South America
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Introduction

Teaching is the school factor that has the most influence on student learning. It is for this reason
that, continuing professional learning is so prominent in education globally. Professional
learning improves the quality of instruction, particularly by developing a culture of reflective
practice that challenges educators to ask themselves: what am I doing? why is it important?
what impact is it having on the lives of my students and the community? what can I do to
improve my practice? James & Augustin (2018) thus posit that action research is a signature
pedagogy in teacher professional preparation programmes that enables professional learning
of teachers.
Generally, within the literature, one may find a variety of terms describing action research; for
example, classroom research, teacher inquiry, collaborative action research and practitioner
research. Writers within the field promote practitioner-led action research, based on the
philosophy that those who are at the chalk face of education are best positioned to initiate real
improvement in such teaching and learning spaces (Elliott, 1996; Mc Lean, 1995; Somekh,
2006; Stoll, Fink & Earl, 2003). Notwithstanding its nomenclature, action research is described
as a systematic process which can be done individually or collaboratively. Its intent is to
improve practice, engender change in the work space, improve student outcomes and help
practitioners better understand what they are doing and, more importantly, why they do it, as
it relates to the communities and societies in which they live (Edwards-Groves &Kemmis,
2016; James & Augustin, 2018; Mertler, 2016; Mc Niff, Lomax & Whitehead, 1996; Mills,
2011, Stringer, 2014). Bassey (1999) most succinctly defines and describes what action
research entails and what action researchers do:
...action researchers ... are teachers or managers who are trying to make beneficial
change within their own workplace. In order to do this, it is first necessary to understand
what is happening and to evaluate it, then introduce change and evaluate the new
situation. Action researchers are using systematic and critical inquiry in attempts to
improve their practical situation (p. 41).
Action research as a process allows teachers/educators to engage in reflection and reflexivity,
which can improve their instructional practice, and, as a corollary, student achievement. In this
vein, action research is emancipatory (Day, 2005; Hopkins, 2001; Zeichner&Noffke, 2001).
Engagement in action research forms an integral part of the Diploma in Education programme
(Dip Ed) at the School of Education, The University of the West Indies, St Augustine, Trinidad
and Tobago. The Dip Ed programme is offered to secondary school teachers and
administrators. Every year, a team of staff members engages in conducting the Action
Research module in the Dip Ed. programme. In addition, all members of staff involved in the
programme serve as supervisors of students’ action research projects. In 2015, Dr. Freddy
James and Mrs. Desiree Augustin, two lecturers in the Dip Ed Programme and members of the
action research team, began a research collaboration with a focus on action research. The main
initiative was to ascertain how teachers in the Dip Ed programme viewed their experience of
learning about action and conducting action research as an intervention for improving practice.
Data were collected via a survey among the 2014 – 2015 cohort of teachers on the programme

for all the subject areas, which at the time included, Educational Administration, Teaching of
English Language Arts, Teaching of Mathematics, Teaching of Modern Languages, Teaching
of Science, Teaching of Information Technology and Teaching of Social Science. The findings
of this study showed that the participants were interested in action research, and believed that
it could lead to improvement in their practice and their students’ learning. Nevertheless, they
felt that doing it as part of their everyday school schedule presented challenges because of their
workloads. They also felt that although they did a lot of work on their action research projects
during the Dip Ed programme, nothing much resulted from it. In response to some of their
concerns, Dr. James and Mrs. Augustin decided, in consultation with other Dip Ed members
of staff, to find a way to disseminate the research which the students had done, so that others
could see and be motivated to engage in action research at their schools. This was essentially
the birth of the idea for this current Special Issue on Action Research in the Caribbean
Curriculum Journal. It is fitting that the studies are being published in one of the Caribbean’s
most distinguished educational journals, as the work being done within this context on action
research is still growing. This Special issue therefore showcases Caribbean-focused research
within Caribbean contexts and classrooms, while highlighting the “transfer value” (Ulvik et al,
2017) of action research by providing useful lessons and ideas for school and classroom
improvement for the global context.
Staff in the Dip Ed Programme is convinced of the value that action research brings to teachers’
ability to reflect on and inquire into their practice, thus providing a basis for empowerment in
their schools and classrooms, for improving practice, and intervening in a systematic and
rigorous way to improve student learning and achieve the intended outcomes of secondary
schooling. Generally, therefore, members of staff, as part of an academic community with a
responsibility for producing knowledge, especially within our local and regional contexts, see
the value in conducting research into our work practices and environment, and disseminating
findings that will accrue to the benefit of our own community, as well as of other academic
communities regionally and internationally.
Theme, Coverage and Content
The theme for this Special Issue of Caribbean Curriculum is “The use of action research in
teacher education”. The articles in this issue treat with teachers’ experiences of conducting
action research in selected areas, and explores teachers’ responses to engagement in action
research as they sought to improve their classroom practice. Staff and students worked
collaboratively to produce the articles which shed light on the theme within their specific
subject context, based on the empirical data from particular interventions that were
implemented. Additionally, each article provides evidence-based recommendations for
teachers/educators in their specific areas, to mitigate the challenges that conducting action
research present, and to improve the practice of action research within their own contexts. The
Special Issue provides an exciting range of topics, such as leadership in support of teachers’
action research; effects of concrete mathematics manipulatives on student engagement and
problem solving; empowering teachers to use student-centred approaches to improve student
outcomes through clinical supervision; teacher learning in action research in information
technology; improving literacy in a geography class; and the impact of literacy strategies on
students' motivation and performance in integrated science. The articles are engaging as they
use narratives that give voice to the teachers/educators involved in the action research. The
Special Issue also enhances the collaborative approach to research and knowledge sharing in
the School of Education.

Benefits of the publication
The following are just some of the benefits that will accrue from this publication:
1. The use of action research as a valid and viable pedagogy in teacher education
programmes will add to the fund of indigenous knowledge in Trinidad and Tobago and
the Caribbean, and will increase exposure to action research in the international
literature.
2. Successive teachers in the Diploma in Education programme will have free access to
the online journal as a means of engaging with the experiences of their peers.
3. Advice on the conduct of action research by teachers in classrooms will emerge.
4. A platform for further research into the use of action research will be provided, serving
to inform the teaching of action research and the improvement of the newly designed
and implemented course as required.
5. There will be an opportunity for staff to increase their publication profile as they
develop their career paths.
It is hoped that from the publication of this Special Issue on Action Research, other initiatives
can emerge, thus contributing to the expansion of the practice of action research in Trinidad
and Tobago and the Caribbean region.
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LEADERSHIP IN SUPPORT OF TEACHERS’ ACTION
RESEARCH IN SCHOOLS: Heads of Departments Positioned
for Purpose
Désirée S. Augustin
Participation by secondary school teachers in an in-service
Diploma in Education (Dip. Ed.) programme at one university
site in Trinidad and Tobago requires untrained teachers to
juggle the roles of full-time teacher in their schools and parttime students seeking professional certification. In conducting
action research under these circumstances, student-teachers
need support. Data gathered via an online survey provided
information on the support (or lack thereof) that studentteachers received from the Head of Department (HoD) while
they conducted research during the programme. Using a
focused stratified purposeful sampling strategy to ascertain
further the nature of support provided by the HoD, I interviewed
5 student-teachers via telephone. Drawing on the work of Kaldi
and Xafakos (2017) and Seider and Lemma (2004), I analysed
teachers’ responses. Data revealed that the personality of the
HoD, the relationship between the HoD and teacher, and the
nature of involvement of the HoD served as contributors to the
psychological, pedagogical and administrative support
provided by the HoD. Teachers recommended strategies for
enhancing a supportive leadership role for the HoD.
Recommendations based on the study include a
conceptualisation of the HoD as mentor and coach; engagement
in deliberate efforts to enhance communication and
collaboration among key stakeholders; addressing the policy
context in which the HoD and teacher function; and engaging
HoDs in meaningful professional development.

Introduction
Action research (AR) is currently recognised as a means by which
practitioners can investigate issues or problems in schools. Stringer (2007)
views AR as “a distinctive approach to inquiry that is directly relevant to
classroom instruction and learning, and provides the means for teachers to
enhance their teaching and improve student learning” (p.1). The major
influence of AR is its impact on teachers’ ability to engage intellectually
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with what is happening in their classrooms, and to connect theory with
practice; the gains in an understanding of the teaching-learning process
leading to an actual change in pedagogy and classroom practice; and a
sense of empowerment derived from such understanding and its outcomes
(Mertler, 2014). AR thus can drive teachers’ growth and professional
development, especially during pre-service or in-service teacher education
programmes.
In facilitating teachers’ competence in research into teaching by
means of AR, writers underscore the role of teacher education
programmes. Vaughan and Burnaford (2016) identified three goals of
action research in teacher education programmes: “action research as
reflection; action research as participatory, critical inquiry; and action
research as preparation for teacher leadership” (p. 280).
Seider and Lemma (2006) posited that there is always the hope
that engagement in AR as part of teacher education programmes will lay
the groundwork for further active engagement in AR in schools. While AR
in teacher education programmes is also valued as a means of addressing
educational reform (Hine, 2013; Somekh & Zeichner, 2009), the primary
purpose of AR in such programmes is to help participants engage in
inquiry into their practice through observation, planning, action and
reflection on an issue in their immediate contexts (James & Augustin,
2017; Johnston, 1994).
Engaging teachers in AR as a pedagogical strategy in teacher
education programmes has, therefore, been viewed as a powerful source
of teacher learning and teachers’ construction of new knowledge about
practice and improving practice (Kosnick & Beck, 2000), and for school
improvement. Van Looy and Goegebeur (2007), in making a case for
teacher engagement in AR as part of teacher training that makes the link
between theory and practice, note: “Rather than perceiving this as an
additional assignment for the parties involved, this is put forward as an
inherent part of the profession” (p. 107). They further suggest
“cooperation between schools and teacher training departments, with a
view to increasing the efficiency of such [action research] initiatives” (p.
116).
Ulvik (2014) also highlighted the need for a relationship between
university and school personnel who may be considered as mentors. She
asserts,
As I see it, doing AR in teacher education offers opportunities
because the students are able to try out tools in a secure situation
where they have access to mentoring… [T]he school-based
mentors need to be part of what happens. (p. 531)
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She underscored the need for
better communication between the school and the university in
order for the institutions to pull in the same direction and thereby
make it easier for student-teachers to conduct their research
projects. Too many students were left on their own carrying out
their projects. (p. 531)
Against that backdrop, this article presents the views of studentteachers on the nature of support provided to them by Heads of
Departments (HoDs) while they conducted AR projects in their school
contexts during their participation in a teacher education programme. This
focus emerged from responses to an online survey which sought the views
of one cohort of student-teachers on their experiences of conducting AR.
The AR is a core component of a yearlong, postgraduate in-service
Diploma in Education programme conducted by the School of Education,
The University of the West Indies (SoEUWI), St Augustine, Trinidad and
Tobago on behalf of the Ministry of Education (MoE). It was designed to
provide initial training and professional development for teachers who
hold undergraduate degrees in their subject disciplines, and who have been
teaching for at least two years in secondary schools. In addition, the
programme includes an educational administration specialty for persons
who hold positions as HoDs or Deans in their schools. During the year in
which the study was conducted, teachers, HoDs and Deans were
withdrawn from the schools for one day a week to attend classes at the
university. For the rest of the week, they were expected to put into practice
what they were learning while on the programme. Faculty supervisors
visited schools over two semesters to observe and guide participants.
This model reflects the early designers’ awareness of the efficacy
of AR as a key contributor to teachers’ professional learning. It predates
Van Looy and Goegebeur’s (2007) assertion that “The gain for teachers’
and lecturers’ general knowledge about the profession could be
considerable if departments or institutes of education would support,
coordinate and propagate this type of research as part of their
responsibility towards their graduates” (p. 123). During the programme,
participants identify an area of concern within their own schools or
classrooms, which may be worthy of an intervention, and engage in one
cycle of an AR project. The project is planned and implemented under the
guidance and supervision of faculty supervisors.
The initial study was conducted at the end of the programme in a
previous year. Data from a survey questionnaire revealed some reference
to the support (or non-support) given to teachers by HoDs during the
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implementation of the AR. The findings pointed to a relative lack of
involvement by HoDs during teachers’ research. Few respondents made
any direct reference to support obtained from the HoD.
The finding noted above was unexpected. Given the existence of
a formal middle leadership/management organisational structure in
schools, one would reasonably expect that the HoD would be most
strategically positioned to support teachers during their AR projects. Two
assumptions were made: firstly, that HoDs, having previously participated
in the programme, and having been granted the diploma certifying
satisfactory completion, would themselves have conducted AR and would
have gained knowledge and awareness of the process and developed a
measure of competence in AR. They, I intuited, would serve as
instructional leaders to members of their departments and would,
therefore, be supportive of teachers. Secondly, their formal position in
schools requires the monitoring of teachers’ performance in classrooms as
part of their official duties and responsibilities (Government of Trinidad
and Tobago, n.d.), and they were, therefore, positioned to monitor and
provide support for activities in which teachers were engaged, including
the conduct of AR. The following issue, warranting further exploration,
emerged.
Conducting AR as a way of influencing a change in practice, can
prove to be a challenge. This is a reality for teachers engaged in a
professional development programme which requires that they juggle
competing demands – function as part-time student-teachers engaged in
an AR project which is an assessment requirement, and continue to serve
in full time teaching positions in their schools. In light of the challenges
faced in attempting to meet both demands, support is required. This brings
into focus the nature of support offered by the HoD, as student-teachers
manage the conduct of AR at their sites while on the programme.

Purpose and significance of the study
As a follow up to the online survey, I sought to ascertain and describe the
nature of the support from the HoD that teachers indicated was available
to them while conducting their research. Simultaneously, I also sought to
determine whether, and in what ways, teachers experienced an absence of
or insufficient support from the HoD during the research process.
Given the positioning of the HoD in providing leadership of
teachers for improving teaching and learning, I also attempted to raise
awareness about the potential of the middle leadership in secondary
schools for providing such support to teachers engaged in AR. This study,
therefore, points to the significance of a leadership role for HoDs,
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highlights ways in which leadership may be provided, and makes a case
for a more robust role for middle leaders in providing support. In in-service
programmes such as the Dip. Ed. where teachers are not completely
removed from their classrooms for the duration of the programme, and
where the human element may be identified as key to teacher support, the
potential role of the HOD as a within-school resource, a “critical learning
partner” (McNiff, 2013), becomes significant.
The dual positioning of the student-teacher also underscores the
need for a more formally structured relationship between
faculties/departments of education and schools, and between the
university as providers of teacher education programmes and the MoE, the
teachers’ employer, to facilitate such support.
The study also draws attention to the implications for policies that
may inform school organisation, especially as the post of HoD in schools
is a formal one. There are, therefore, implications for how the roles and
responsibilities of HoDs are conceived, particularly with regard to teacher
learning and its impact on student learning, school management, school
effectiveness and school improvement and reform.
The following questions guided the research:
(1) To what extent did student-teachers believe that HoDs had a
supportive role to play during the conduct of their AR projects?
(2) To what extent did student-teachers experience the involvement
and support of HoDs while engaged in AR in their schools, and
what was the nature of that involvement and support?
(3) What were the areas of need in which student-teachers felt support
of the HoD was lacking?
(4) What recommendations do student-teachers make with regard to
the role of the HoD in supporting teachers’ AR in schools?

Literature Overview
Teaching and researching
Teacher engagement in AR serves as a way of investigating and
developing solutions to problems and contributing to their practice with
the goal of school improvement (Mertler, 2014). “The flexibility of action
research …provides the means to solve many of the significant problems
that are part of the complex life of a school” (Stringer, 2007, p. 1). Views
on researching and teaching as simultaneous aspects of a teacher’s
professional practice vary. One view is that action research is “not a
natural process for teachers” (Johnston, 1994, p. 39) so that the concept of
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the teacher also performing the role of researcher within the teaching and
learning process remains an uncomfortable one. Phillips and Carr (as cited
in Putnam &Rock, 2018) observe that “teacher as a researcher is not an
image our culture gives us” (p. 7).
While Putnam and Rock (2018) agree, they suggest that “teacher
and researcher can be synonymous in the right context” (p. 12). This view
of teacher as researcher as an inherent aspect of a teacher’s practice is
based on the premise that “Action research within the context of teaching
represents an opportunity to bridge the gap between theory and practice in
the familiar domain of their classrooms …involving connected processes
where research impacts practice and practice influences research” (Putnam
& Rock, 2018,p.12). While the debate exists as to whether teaching and
researching can or should coexist and has been commented upon (Ulvik,
Riese & Roness, 2017), AR is viewed as “research done by teachers for
themselves” (Mills, 2014, p. 5). In essence, AR represents “an opportunity
to assess and improve teaching practices and learning by actively changing
and investigating … processes and using information gained from the
outcomes of the changes to reflect and inform our future practices” (p. 12).
This synergy was captured by the response of one participant in a study:
“I could do my action research project while I was teaching; it was
practical” (Seider&Lemma, 2004, p. 229).
Katsarouand Tsafos (2013) advanced:
Linking teaching and inquiry is a promising practice, as it entails
much more than simply having students investigate theoretical
conclusions in practice or trying out different teaching models.
The systematic investigation of practice through the action
research process leads to forming questions and revealing needs
that enhance learning, enriching not only the body of knowledge
but also the process of the students’ learning and the ways in
which they learn. (p. 532)
Throughout their careers, the task of development lies in teachers’
ability to deepen understanding of teaching and learning processes. That
deepened understanding is constructed in situ as teachers’ practice is
honed through effective professional development. Darling-Hammond
and McLaughlin (1995) highlighted several characteristics of effective
professional development which have implications for teachers engaging
in research into their practice:
• It must engage teachers in concrete tasks of teaching, assessment,
observation, and reflection that illuminate the processes of
learning and development.
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•

It must be grounded in inquiry, reflection, and experimentation
that are participant-driven.
• It must be collaborative, involving a sharing of knowledge among
educators and a focus on teachers’ communities of practice rather
than on individual teachers.
• It must be connected to and derived from teachers’ work with their
students.
• It must be sustained, ongoing, intensive, and supported by
modeling, coaching, and the collective solving of specific
problems of practice.
• It must be connected to other aspects of school change. (p. 598)
They further noted that a
policy problem for professional development….extends beyond
mere support for teachers’ acquisition of new skills or knowledge.
Professional development … also means providing occasions for
teachers to reflect critically on their practice and to fashion new
knowledge and beliefs about content, pedagogy and learners. (p.
597)
They point to the implicit value of research into teaching and its
contribution to teachers’ growth in practice. Burton et al. (2014) also
endorsed this view, stating:
[R]esearch proficiency provides it [the teaching profession] with
depth, robustness and a sense of potential future progress. To
support this, research should be viewed very much as a processdriven activity. While the outcomes of individual research studies
are important and can have a significant impact on future actions,
the process provides a tool that can become an essential element
of a teachers’ long-term development aspirations. (p. 10)
Action research in schools
The issues of teaching that teachers face and the contextual factors
which they reflect on - the learners, the contexts of teaching, the
curriculum to be enacted, suitable instructional strategies and learning
activities to be employed, ways of assessing learning, resources available
– require teachers to engage in “systematic processes of inquiry as an
ongoing feature of their classroom life in order to enable their students to
attain effective learning outcomes” (Stringer, 2007, p. 14). In essence, a
teacher’s work is a constant cycle of reflection, planning, action and
observation. “[A]ction research therefore provides them with a framework
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of activities that enables them to systematically accomplish …tasks”
(Stringer, 2007, p. 15).
Seider and Lemma (2004) indicate that “not all schools currently
offer teachers opportunities for professional development through action
research” (p. 219). Additionally, Peters’ (2004) experience has given rise
to a “growing awareness of the extent to which teachers struggle to
implement action research within contextual conditions that are
inconsistent with the process of teacher inquiry” (p. 536). We may thus
surmise about the challenges that teachers may face if or when conducting
action research in their schools, and what must be put in place to facilitate
such an activity.
Borg (2006) identified ten conditions which foster the occurrence
of action research in schools, namely: “(1) awareness, (2) motivation, (3)
knowledge and skills, (4) choice, (5) mentoring, (6) time, (7) recognition,
(8) expectations, (9) community, and (10) dissemination potential” (p. 22).
He contends that the more the conditions are met, the greater will be the
incidence of research by teachers into their practice.
Notwithstanding such optimal conditions, barriers to teachers
conducting AR in the ebb and flow of their daily school lives have been
identified. A key barrier cited is the lack of time, either to engage in AR
as an individual activity, or to form groups or communities in schools for
it to happen. Another barrier is the distinction that is drawn between the
isolated nature of teaching which may tend to mitigate against the
collaborative nature of AR. Thirdly, research as an activity is viewed as
belonging to the domain of universities, while practice is viewed as the
primary concern of teachers. In school contexts, then, the teacher as
researcher does not emerge as a part of the culture of teaching (Johnson,
1994).
Supporting teachers’ action research
Conceptualising support and identifying areas of need. Kaldi and
Xafakos (2017) describe support as “various behaviors and activities from
people who are engaged in … a teacher education program in order to
provide knowledge-based and/or pedagogical guidance, psychological
encouragement and reinforcement, feedback on pedagogical and
instructional issues” (p. 248). Although conducted in a student-teaching
practice context, their study allows us to extrapolate to teachers’
engagement in AR, to conceptualise support within a research context and
consider these areas of need for which support may be provided. The
psychological dimension encompasses encouragement and reinforcement.
With regard to teachers’ practice, guidance can be provided in developing
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teachers’ knowledge of content and pedagogy, and help with regard to
planning and implementation for teaching and learning, and the teacher’s
development as a reflective practitioner. Feedback is related to issues and
problems of teaching which focus on pedagogy and instruction.
As Ulvik, Riese and Roness (2017) contend, AR is “complex,
challenging and time-consuming and needs to be supported” (p.5). Where
engagement in AR is a significant part of teacher education programmes,
we may argue that student-teachers need such support, especially given
the concern for establishing connections between the programme and the
teacher’s responsibilities in schools.
Another dimension focuses on where support occurs along a
continuum from informal to formal support, from indirect to direct. Along
this continuum are networks of persons or organisations that contribute to
a teacher’s growth and development as a classroom practitioner. Within
the school context, such networks of persons include school mentors and
classroom teachers as peers organised within the official school structure.
Kaldi and Xafakos (2017) indicate that research suggests that “a large
amount of support is needed by the people who are closer to the student
teachers especially in the school context” (p. 248). Moreover, they further
advance that in each of the above areas of need, various strategies may be
employed to provide such support.
Key strategies to support AR in schools. On the assumption that
research contributes significantly to teacher learning, growth and
development, conducting research requires the development of a research
attitude. “A research attitude is difficult to maintain in isolation; such an
attitude is fostered by interaction with other professionals” (Santa & Santa,
1995).This suggests that a climate of collegiality is desirable if teachers
are to view their research as valid and valuable, assisting with solutions of
problems at the chalkface. James and Augustin’s (2017) review supports
this. They indicate that “a key condition that should exist for facilitating
action research is an environment in which opportunities exist that
encourage teachers to engage at the level of skill development and in the
affective realm where positive attitudes to engaging in research can be
fostered” (p. 8).
Also citing AR as a popular form of teacher research that is
collaborative in nature, Borg argues for the existence of a community of
practice to ensure that teacher research has a greater probability of
emerging. He contends that “teacher research is more likely to be
productive when the support teachers receive enables them to exercise
choices about what to study and how to do so” (Borg, 2006, p. 24). He
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goes on to note that “teachers are likely to consider the lack of institutional
and collegial support for their research to be a barrier to such an activity”
(p.25). He cites “encouragement from school leaders and colleagues …
opportunities to discuss the research with others” (p. 26) as a possible form
of community support.
The role of leadership. Schleicher (2009) refers to a study
conducted by the OECD which identified the following as one of the key
leadership responsibilities for school leaders:
Supporting, evaluating, and developing teacher quality as the
core of effective leadership. Leadership responsibilities associated
with improved teacher quality include coordinating the
curriculum and teaching program, monitoring and evaluating
teacher practice, promoting teacher professional development,
and supporting collaborative work cultures”. (p. 54-55)
Giancola and Hutchinson (2005) identified ten leadership roles
that may contribute to transforming the professional lives of teachers, all
related to and directly supportive of teachers’ practice. Some underscore
ways in which support through specific leadership roles can be provided
when teachers are directly engaged in inquiry. For example, as action
research advisor, the leader’s responsibilities would include the range of
activities that are involved in the stages of AR: from taking note of what
is happening in the teaching context, identifying a problem, posing
questions, searching the literature for possible solutions, developing and
implementing an intervention plan, collecting and analyzing data, and
reflecting on the process. The role of lesson analyst allows the leader to
provide assistance with that core teaching tool, the lesson plan. As a peer
coach, the leader provides continuous support through classroom
observations of practice and provision of feedback. In a mentor role,
leaders serve as “resident scholars or master teachers” (p. 106) engaging
in observation, conferencing and counselling.
In support, Borg (2006) noted the potential inherent in a positive
approach to teacher research when exhibited by school leaders:
At the institutional level, if management sends positive messages
about teacher research and values and acknowledges such activity
as part of the institutional culture… teachers are more likely to
engage in research. On the other hand, if management does not
value attempts by teachers to research their own practices, or
actually obstructs their research (research is sometimes seen as an
activity that will highlight deficiencies in the school system), then
research by teachers is less likely to occur.(p. 26)

LEADERSHIP IN SUPPORT OF TEACHERS’ ACTION RESEARCH IN
SCHOOLS: Heads of Departments Positioned for Purpose
Ways in which leadership in schools has supported or failed to
support teachers’ conduct of AR has also been highlighted. Seider and
Lemma (2004) concluded from their study that there was general support
from the principal for participants engaged in action research. Support
took the form of the provision of resources, encouragement to innovate,
and allowance of time to share projects with colleagues. In one instance, a
participant indicated that support was forthcoming where the
“administrator is research-oriented” (p. 223). Where there was a lack of
administrative support or even interest in their projects, participants
indicated that support came from other members of school staff. While the
contribution of the Principal or senior administrator in supporting
teachers’ AR in schools is recorded in the literature (Blasé & Blasé, 1999),
empirical literature on the role of a department head in supporting
teachers’ engagement in AR is scant.
Yet, the subject head (as the HoD is invariably called) holds a
position of leadership. Busher and Harris (2000) have suggested that
subject leaders need to develop professional relationships with members
of the department as well as facilitate relationships among members. AR
helps to foster such relationships which must work for the purpose of
improving teaching and learning as continuing professional development
contributes to improved departmental performance, and functions to
support teachers’ professional development when undertaken in the form
of AR. This, therefore, serves as a basis upon which heads must provide
support to all members of the department.
They identify various ways in which heads/subject leaders can
provide such support and a rationale for so doing (Busher & Harris,
2000).Firstly, HoDs, given their middle leadership position, are aware of
the demands placed on teachers to contribute to school development and
improvement as well as undertake responsibility for their own professional
development. This tension ultimately makes demands on school resources,
and it is incumbent upon subject leaders to advocate on behalf of their
department members for adequate resources for their professional
development.
Busher and Harris (2000) also reiterate that HoDs themselves can
provide support by serving as mentors to members of their department.
The role of mentor requires the development of effective interpersonal and
communication skills. Observing the practice of a member of one’s
department, making suggestions for change, and providing a culture and
climate in which the teacher researcher can reflect on practice without a
sense of anxiety that one may obtain an adverse report, with a view to
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making changes to practice, may be an uncomfortable situation. The head
has to serve as both mentor and coach, earning trust and, at the same time,
developing a measure of self-efficacy, thus providing the emotional and
psychological support needed (Kaldi & Xafakos, 2017).
Borg (2006) also echoes the view that support in the form of a
mentor can facilitate teachers’ experience of research in their schools. He
writes:
key roles for mentors of teacher research are (1) assisting in setting
up a general framework for the conduct of the research, (2)
helping teachers to find a focus, and, importantly, (3) commenting
on teachers’ initial attempts to collect and analyse data. Mentors
can also function as an audience who responds to teachers’ efforts
to communicate their work by, for example, commenting on drafts
of reports they write. If we acknowledge that most teachers have
not had a sound research education, the role of the mentor
becomes crucial. … [T]he mentoring role can be assumed by a
local colleague. The availability of a mentor who teachers know
will value and support their attempts to be teacher researchers can
encourage more teachers to assume this role. This is perhaps even
more important where teacher researchers feel isolated and where
a research culture does not exist. (p.25)
Mentoring is a supportive function. The likelihood of initiating
and sustaining action research is enhanced when there is a mentor who
will support teachers’ research initiatives.
The HoD must also be cognisant of the fact that professional
development programs are sites which serve as the training ground where
teachers acquire new knowledge and skills and undergo changes in
dispositions. In the process, teachers are then required to transfer these
skills to the workplace. In ensuring transfer of learning and sustainability
in the long term, the HoD must therefore provide “on-the-job-support”
(Busher & Harris, 2000, p. 138).
Cross-site connections. Sound relationships between sites of
teacher professional development such as universities where AR occurs as
a part of training programmes can serve as another source of support for
teachers when HoDs are cognisant of the phenomenon of post-training
relapse (Ford & Weissbein, 1997). As Busherand Harris (2002) indicate,
It is difficult to transfer teaching skills from INSET sessions to
classroom settings without alterations to the workplace conditions
within the classroom, department and school. However, few
schools have adapted the workplace to meet such staff
development needs. In most schools the workshop [that is, INSET
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training sessions] and workplace remain separate and in-service
training has little impact upon day-to-day classroom practice.
(p.138)
The HoD is in a strategic position to address this phenomenon. Some
strategies include observation, mentoring and coaching as well as
encouraging partnerships among staff members to minimise feelings of
isolation.
Additionally, there is a seeming disconnect between the teacher
education institutions which include AR as part of the programmes and the
stance taken toward AR within school contexts. As a means of facilitating
and supporting AR in schools, Van Looy and Goegebeur (2007) draw
attention to the
role of teacher-training departments or institutes … in making
trainees, teachers, in-school instructors/mentors, departmental
practice instructors, and department heads aware of the individual
and collective growth possibilities of professional action based on
research. This is achieved by coordinating research initiatives of
various individual participants, offering methodological support,
supplying evaluation tools and creating a forum where research
results can be made public. (p. 116)

Methodology
In my follow up to the above-mentioned initial research, I employed a
qualitative, interpretative approach as I sought to elicit student-teachers’
views specifically on the nature of the HoD’s support (or lack thereof) as
they conducted their AR projects.
Participants
From the initial cohort which included student-teachers from
various subject disciplines, I purposively selected the subgroup of 32
teachers of English. Of this group, 22student-teachers responded to the
initial questionnaire - 5 males and 17 females. Of the 22 respondents, 4
taught at government-assisted schools, 17 taught at government-controlled
schools, while 1 respondent did not identify the place of work. Years of
teaching experience ranged from 2 to over 10 years. None of the
participants had ever participated in action research before pursuing the
programme. In the survey responses, 9 of the 22 participants referred to
the support or lack thereof of the HoD during the action research project.
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Using a stratified purposeful sampling strategy (Patton, 2015) to explore
further the involvement of the HoD during the AR, and to ascertain the
nature of that involvement and the support or lack thereof, I sampled 5 out
of the 9 participants to be interviewed. The 5 – 1 male and 4 females – all
taught at government-controlled schools. At the time of the study, their
years of teaching experience ranged from 4 to 14 years.

Data collection and analysis
The telephone interview as the means of data collection provided several
advantages. It was a quick and effective means of communication in a
digitally driven age. It facilitated participants’ ease during the interview as
there were no constraints on place, and interviewees were free to indicate
the most convenient time (Burke & Miller, 2001; Cachia & Milward,
2001; Carr & Worth, 2001; Glogowska, Young & Lockyer, 2011; Novick,
2008; Opdenakker, 2006).The participants were particularly amenable to
this as they were on school vacation, and, as the interviewer, I was mindful
of not intruding on what, for many teachers, is considered sacred and
protected ‘down time’.
I made initial contact with each prospective interviewee via
telephone to determine his/her willingness to be interviewed. A date and
time for the interview were then negotiated. The interview protocol
consisted of 10 questions that sought elaboration or clarification on the
role of the HoD in their perceived leadership capacity. The focus was on
whether the HoD, in fact, provided support or whether support from the
head was a felt need that was not fulfilled. The nature, timing and type of
support given were also explored. Each interview lasted approximately 20
minutes. Before the interview, the interviewees were informed that the
telephone was on speaker and that the interview was being taped.
Interviewees were assured of confidentiality.
The data were thematically analysed based on categories,
suggested by Kaldi and Xafakos (2017) and Seider and Lemma (2004),
and synthesised. A synthesis of each individual interviewee’s response
was emailed to each interviewee as a form of member checking to ensure
that his/her views had been accurately captured, interpreted and
represented, and to ensure validity and credibility. In reporting the
findings, I assigned pseudonyms to each interviewee to maintain
confidentiality. The views of the 5 respondents are presented below.

Presentation and Discussion of Findings
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Initial perception of role for HoD
On commencing the AR, participants’ views on whether the HoD
had a role to play varied along a continuum from ‘no anticipated role’ to a
view that the HoD had a strong role to play. Neither Lily, Helen nor Brenda
either envisaged or anticipated that their HoD would be involved.
Engaging in the AR was perceived as an experience couched in a climate
of isolation, oriented around individualism and individual effort. Lily
indicated, “I had to do it on my own”, echoing Seider and Lemma’s (2004)
concern about how teachers experienced AR. In addition, given that the
research was being supervised by university faculty who communicated
what the expectations were, and who were expected to provide support, no
role for the HoD was envisaged. In Lily’s case, therefore, there was “no
involvement”, and she did not experience the conditions as proposed in
the literature (Borg, 2006; Giancola & Hutchinson, 2005; Schleicher,
2009). Similarly, Helen did not perceive that there was a role for the HoD
when she started her AR. She submitted, “In terms of actually having an
input…that was not the case.”
Both Brian and Maria anticipated that the HoD would play a role
during the conduct of the AR project, but their circumstances and,
therefore, rationales differed. Maria faced more than the usual challenges
in dealing both with her responsibilities as a teacher and the requirements
of her role as a student-teacher. She assumed that the HoD, in her role as
administrator of departmental affairs, would have anticipated the kinds of
challenges she would face. This, therefore, meant, in Maria’s view, that
the HoD’s involvement at the start was to be expected.
From the onset, Brian viewed the HoD as “the one responsible for
you.” He highlighted the general scope of the HoD’s responsibilities: the
HoD was required to supervise teachers. This involved collaborating with
teachers on how to go about teaching content; looking at teachers’ unit and
lesson plans and providing feedback; assisting with the procurement of
resources; conducting clinical supervision and providing guidance for
teacher improvement. This understanding and experience of the role of the
HoD (Busher & Harris, 2000) framed his expectations of what the HoD
would do during his project. He felt that the HoD should also carry out
these responsibilities during teachers’ AR, given that the programme was
an in-service one and the teacher was still engaged in teaching every day.
He further indicated that the faculty supervisor was not resident in the
school on a daily basis but visited intermittently to view lessons; thus, the
HoD was positioned to provide additional support during the research
process.
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Despite the nature of their expectations at the beginning, most
participants indicated that during the course of the programme, they
volunteered information about their various projects to the HoDs, or the
HoD enquired about their projects. In these circumstances, they were able
to provide further details about the nature of the HoD’s involvement.
Some participants expressed the view that several factors seemed
to pre-determine the support provided or deemed to be lacking. These
included: their perceptions of the HoD’s personality, the nature of the
relationship between them and the HoD in general, the nature of the
interaction between them and the HoD during the research process, and
the extent of the HoD’s actual involvement in the research process. These
varied across the participants’ experiences.
Brenda described her HoD as “not one of those openly welcoming
to people”, “not forthcoming.” Believing that this was “just the way she
is”, Brenda indicated that for the duration of the research, the HoD “never
asked me anything” and took a “hands-off” approach. It was Brenda’s
second attempt at conducting the AR, and based on what had obtained
during her first attempt, Brenda never anticipated the HoD’s involvement.
Brenda acknowledged, however, that she could have gone to her if she
needed help, although “while she would help she keeps her distance”
(Brenda); but Brenda chose to rely on another senior teacher for support.
In contrast, Maria, Helen and Brian described their relationships
with their HoDs in positive terms. Maria’s HoD was “very approachable”
(Maria) and she would offer to help as needed. Helen intimated that she
had always had a good relationship with her HoD, “a collegial professional
relationship” (Helen), “very supportive”, that encouraged dialogue and
engagement that bode well for the conduct of the research.
Nature of HoD’s support
Using the work of Kaldi and Xafakos (2017) and Seider and
Lemma (2004), we can, therefore, identify four areas of support rendered
by HoDs and ways in which support was provided. They were:
psychological encouragement and reinforcement; pedagogical guidance;
feedback on pedagogy and instruction; and administrative and logistical
support.
Psychological encouragement and reinforcement. Support can be
of an emotional kind (Kaldi &Xafakos, 2017), involving attention to
student-teachers’ feelings during the research process and concerned,
therefore, with meeting psychological needs. The responses by the HoDs
to teachers’ AR set the emotional tone for the support provided. Helen
described her HoD as being “excited” about her AR focus. She
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“encouraged” her and “was interested.” Helen felt free to ask for help and
support and noted that supporting teachers in AR requires an awareness of
and sensitivity to teachers’ work environments and a demonstration of care
in mitigating disruptions or other negative aspects of that environment.
Helen’s HoD exhibited this care when she believed that the experience
may have been proving overwhelming for Helen and provided necessary
support.
Brian also highlighted this disposition of care. He reported that his
HoD would deliberately seek him out to determine his needs. Brian noted
that “the relationship with the HoD impacts the ease with which you can
conduct your action research.” When this occurs, the focus is on
ascertaining how effective the teacher’s lessons are and facilitating
teachers’ growth in competence. This ease, when it exists, is exemplified
in the way in which dialogue and engagement serve to facilitate emotional
and psychological support.
At the end, Brian’s HoD provided him with a letter of attestation
that he could include in his portfolio representing his work and experience
while on the programme. This was one example of the “moral support”
(Maria) which HoDs provided.
Pedagogical guidance and feedback on pedagogy and instruction.
The scope of the responsibilities of the HoD as it related to providing
guidance and feedback to teachers related to pedagogy and instruction
involves collaborating about teaching of content; advising on the design
of unit and lesson plans and provision of feedback; assisting with
procurement of resources; monitoring of teachers’ performance through
clinical supervision and providing feedback on instruction – all towards
teacher learning and improvement. In referring to these duties, participants
elaborated on the nature of support provided during the AR process.
In collaboration with the HoD, Brian was able to identify an area
of focus for the research. In the cases of Brian, Helen and Maria, the HoD
viewed lessons of the AR, provided feedback and advice and suggested
suitable instructional strategies. They, in turn, used the feedback to adjust
their lessons. In this way, the HoDs facilitated growth in competence of
these teachers.
In Helen’s case, support was seen in the HoD’s respect for Helen’s
autonomy in making professional pedagogical decisions. Helen noted,
“She basically gave me room to do what I had to do…. She allowed me to
do my own thing because I do not like people crowding me.” Helen was
assured of her support and help whenever necessary.
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Brian also cited another dimension of the supportive role of the
HoD. Indicating the itinerant nature of the faculty supervisor’s role, the
HoD as on-site supervisor was able to provide support in a more
responsive manner by virtue of her physical presence and accessibility
(Busher & Harris, 2000). Further, Brian noted that the HoD acknowledged
the primary role of the faculty supervisor in providing direction for the
implementation of the study. As Brian’s study progressed, the HoD
continued to provide support, proactively and deliberately, in a way that
Brian described as “a benefit to him.” In fact, during one of the visits of
the faculty supervisor, Brian, with the supervisor’s acquiescence, invited
the HoD to join the supervisor in observing his lesson. This, Brian
indicated, provided him with insights into his teaching from two
perspectives.
Interestingly, Brian articulated a well-known observation: some
teachers tended to create well-thought out lessons for enactment when
faculty supervisors would visit; however, in many instances, teachers
reverted to former ways of teaching when the spotlight had been removed.
He suggested that the HoD could then play a major role on site in the
continued professional development of teachers, possibly minimizing post
training relapse (Ford & Weissbein, 1997).
Administrative/logistical support. The AR was conducted during
the regular operations of school life and at times required administrative
or logistical interventions by HoDs, especially to ensure the smooth
implementation of the curriculum through teaching and learning on a daily
basis. When necessary, the HoD served as a liaison with senior
administrators, other HoDs and other teachers, making accommodations
in the school’s timetable or negotiating class schedules so that participants
had access to classes involved in the intervention (Brenda, Helen, Lily,
Maria). Helen indicated that the administrative support provided was
premised on the HOD’s awareness of the rhythms of school life and a
consciousness about when student-teachers would need help and support.
Sometimes the HoD supervised or taught classes which teachers may have
had to miss in order to conduct research with selected classes (Brian,
Brenda, Helen). Furthermore, the HoD facilitated access to physical
spaces so that lessons could be conducted without undue disruption
(Brian). The HoDs also ensured access to required material resources
(Brian, Helen, Lily) including technology (Lily) to support the research.
As Lily indicated, the HoD “assisted in ensuring that you had what you
needed.”
Areas of felt need
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Participants also identified areas in which support could have been
more forthcoming. Lily, as did the other participants, acknowledged that
the HoD would have gained knowledge and understanding through
previous participation in the research process and was, therefore,
positioned to provide pedagogical guidance. Both Lily and Brenda,
however, pointed to the lack of support from the HoD in this area. Lily,
for example, felt that the HoD’s experience could have better facilitated
her research process were her HoD more involved. This was echoed by
Brenda who indicated that “the knowledge and experience which the head
had gained could have been used” to support her endeavor. They did not
feel as though the HoDs, in their position of leadership, contributed to their
growth through the sharing of knowledge which the head should have
previously gained.
This lack of involvement by the HoD, as seen particularly in the
experiences of Lily and Brenda, contributed to feelings of isolation. Lily
indicated that conducting the AR “was not an easy journey.” This seems
to suggest that in her circumstances, some psychological support was
required as she indicated, “I had to do it on my own”. Brenda asserted that
her HoD “did not display any extra interest” and “never asked me
anything.” She reflected that when engaging in AR for the first time,
teachers are “unsure of themselves” (Brenda). This was how Brenda felt,
and she noted that “it would have been nice for the head to have a more
hands-on approach.”

Envisaging a more supportive role of the HoD – Teachers’
recommendations
Participants were asked to reflect on their experiences, to envisage a future
role of the HoD, and to make recommendations for future practice. Except
for Lily, the interviewees advanced recommendations.
Given the lack of pedagogical guidance and, therefore, support
which Lily experienced, hers was the lone voice that did not anticipate a
future role for the HoD. She cited the administrative and logistical support
which the HoD provided to facilitate the actualization of the research, as
indicated by Seider and Lemma (2006). However, she contended from the
outset that the faculty at the university directed the entire process so that
for her, a future role for the HoD did not emerge as a salient issue, and she
did not provide any recommendations.
Maria, Helen, Brenda and Brian expressed a different view and
advanced recommendations which they felt could improve future student-
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teachers’ experiences of conducting AR during their participation in the
programme. Their recommendations with regard to the future role of the
HoD addressed the following: a conceptualisation of teachers’ continuing
professional development and the role of AR; policy directions with regard
to the role of the HoD as part of the middle management school structure;
collaboration and synergy among key education stakeholders through
attention to communication; and relationship building.
The development of teachers’ pedagogical and research skills was
not a “one-off thing… but developed through practice until habits are
formed” (Brian). Brian believed, therefore, that the HoD needed to be
viewed as a facilitator of teacher development, of which AR is but one
strategy. Possessed of necessary skills, attributes and dispositions, the
HoD could contribute on-site to teachers’ development. Endorsing this,
Maria recommended that it should be “mandatory and part of the HoD’s
job to ensure that the teacher is being facilitated” in conducting their
research. For her, it is “an extension of the HoD’s duty” as she perceived
them as “trying to cultivate a group of professional educators.” The HoD,
she said, “should be an advocate to ensure that teachers are facilitated”, as
suggested by Borg (2006). Echoing this sentiment, Brenda recommended
that “maybe the duties and responsibilities of the head need to be
amended.”
The participants advocated for a strengthening of the role of the
HoD during the teachers’ research process through formalised policies or
mechanisms. Brian acknowledged that teachers themselves needed to
develop and display the kinds of attitudes and dispositions that would
serve them in their quest to develop as teachers and researchers. This, he
felt, could be augmented by the way in which the role of HoD was
conceptualised and the policies and structures which could be put in place
to enhance teacher research, quality teaching and school improvement.
Rather than a formal approach, however, involving “telling [which]
suggests that a policy or rule is being enforced”, Helen recommended
“suasion rather than policy.” She believed that making policy might
encourage the view among heads that their roles and responsibilities were
being increased and could leave teachers open to victimisation.
To facilitate the best possible outcomes for teachers in conducting
research, most of the participants recommended greater collaboration and,
therefore, communication between the university and other stakeholders.
Brian called for an “alignment, a synergy” amongst the key players in the
context of teachers’ action research: firstly, the MoE as the policy-making
arm, viewed as responsible for strengthening of the role of the HoD
through formal policy and associated mechanisms; secondly, the SoEUWI
as the provider of the programme and the institution that has major
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responsibility for facilitating teachers’ conduct of research while on the
programme; finally, the school administrators themselves, especially the
HoD. In conceptualizing a more formal role of the HoD as facilitator of
teachers’ research, Brenda suggested that written guidelines from the SoE
could serve to make HoDs more aware of the nature of the process and of
what they can do to assist teachers. Helen concurred, indicating that
“somehow or the other there should be something in writing to the HoD,
explaining and outlining what is going to happen and some of the areas
where the heads can facilitate and assist the teacher.”
All participants, except Lily, acknowledged the connection
between the nature of the relationship between the HoD and the teacher
and the kind of support that was provided. Recommendations with regard
to the role of the HoD, therefore, also focused on relationship building.
Brian and Helen believed that both parties needed to take a proactive
approach in terms of information sharing, by extending professional
courtesy, or soliciting information and requests for or provisions of
support. They both recommended, however, that HoDs needed to exhibit
greater awareness and sensitivity about the nature of the research process
that teachers may be experiencing, the challenges they may face, and
exhibit care (Helen) and proaction (Brian) in providing support. This is in
keeping with the views of Busherand Harris (2004).
HoDs are recognised as having a professional responsibility, as
laid out in the job specifications, towards teachers in their departments.
How then can HoDs provide meaningful support in light of the experiences
of a small number of respondents who singled out the HoD as playing a
role in their research process? What concepts does the educational
literature offer that may be used to make a case for a robust role for the
HoD in this endeavour?
The findings raise the question: What is the nature of the
leadership that can provide teachers with the necessary support when
conducting research as part of professional development? Further, if we
accept, as Stringer (2007) indicates, that action research can serve as a
frame for teachers’ understanding of their daily practice, then the role of a
department head in actuality transcends a focus on research but has
implications for the development of effective teaching – which
engagement in AR is expected to facilitate (Kosnick & Beck, 2000).
That support has several dimensions – the emotional dimension
which includes an attitude of care and the exhibiting of dispositions such
as interest, concern and sensitivity, among others. Another dimension
relates to the role of the head or department leader in facilitating and
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honing the development of teachers’ pedagogical skills, and the
encouragement of a reflective stance which underpins the practice of AR.
The concept of mentoring provides a conceptual frame for
investigating support for teachers’ research activities in schools and is
implicit in participants’ responses during the interviews. Hughes (2010)
posits that,
Traditionally implicit in mentoring are the support and nurturing
offered by a mentor who has the knowledge, skills and attributes
of the wise and trusted counsellor, someone who has travelled the
mentee’s path, and understands the challenges. The mentor is
there, as an expert, to advise, to guide and to use her greater
understanding and skills to support the mentee. (p. 95)
We may infer from the experiences of all the participants that the
role of the mentor seems to fall squarely within the realm of support
provided by the HoD for teachers’ engagement in research and aligns with
the areas identified by Kaldi and Xafakos (2017). Some participants in fact
referred to them as such (Brian, Helen) while others signalled the need for
such a role by their identification of areas in which support was lacking.
Day (1997) has asserted:
…practice based research does offer teachers the opportunity to
engage in development which generates professional knowledge
through systematic investigation with the help of a research
'mentor' or critical friend from inside or outside the school which
otherwise might not be available. (p. 275)

Conclusion
This investigation pointed to some critical issues in considering the
leadership role of the HoD in supporting teachers as researchers. Firstly,
there is need for a different way of thinking about and responding to the
role and practice of AR in improving teachers’ practice and teacher
learning particularly after teachers have completed teacher education
programmes. The view of AR as a training activity conducted under the
auspices of a tertiary institution such as a university and within the
confines of the university context is valid and is common practice.
However, it does not exclude a view of AR as one aspect of a teacher’s
practice which facilitates problem solving within school and classroom
contexts (Seider & Lemma, 2004), even if facilitated by university
personnel with the requisite expertise.
Secondly, there is a need to rethink teacher professional
development in school contexts, exploring the linkages that can be made
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between the conduct of teacher education programmes that include teacher
inquiry which may be enacted in schools. There is, furthermore, a need to
review the policy context in which teacher development occurs as it relates
to how that development can be supported. Darling-Hammond and
McLaughlin’s (1995) view was instructive then and holds now:
Capacity-building policies view knowledge as constructed by and
with practitioners for use in their own contexts, rather than as
something conveyed by policy makers as a single solution for topdown implementation…[W]e will need to undertake a strategic
assessment of existing policies to determine to what degree they
are compatible with a vision of learning as constructed by teachers
and students and with a vision of professional development as a
lifelong, inquiry-based, and collegial activity.(p. 598)
Given the HoD’s position, the above exhortation requires a
reconceptualisation of the role of the HoD as a leader of teacher learning
(not just as manager of a department) and a greater understanding of the
implications for the kind of policy environment required to support both
the work of the HoD and the teacher researcher. Therefore, a review of the
job description for heads with the requisite focusing on teaching and
learning – the instructional core – is necessary as the specifications of
those roles and responsibilities of heads are directly related to the
instructional core and to the role of teacher as researcher.
Schleicher (2009) has noted, “The bottom line is that the quality
of an education system cannot exceed the quality of its teachers and their
work” (p. 50). A teacher’s work involves an inquiry stance, which
Cochran-Smyth and Lytle (2009) described as:
a world view and a habit of mind – a way of knowing and being
in the world of educational practice that carries across educational
contexts and various points in one’s professional career and that
links individuals to larger groups and social movements intended
to challenge the inequities perpetuated by the educational status
quo. (p.viii)
AR viewed in this way, as more than submission of a project for
a teacher education programme, as more than a sequence of steps for
intervening into one’s practice, requires support from those best positioned
to provide it.

Recommendations
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In exploring the issue of support for teachers conducting AR in their
schools while on a teacher education programme, and the role that HoDs
played, several recommendations for addressing how HoDs can
legitimately supervise teachers’ conduct of AR during an in-service
programme arise from the study.
Firstly, it may be argued that the supervision of teachers’ research
does not fall within the ambit of the school; rather, it is the responsibility
of the university’s faculty supervisors to ensure that the research is
properly executed. It may be further stated that HoDs themselves have
their own duties and responsibilities to perform and supervision of
teachers’ research may therefore be perceived as additional work which
heads may have every right to ignore. Focused inquiry into how HoDs
enact their roles and responsibilities, especially as potential mentors, is
needed. This would include attention to how HoDs perceive what might
be their responsibility in the role of mentor; what challenges and
constraints they might face in carrying out their ‘normal duties’ as middle
leaders in schools and how the middle leadership structure might be
enlisted to further assist teacher development through AR. If HoDs are
themselves considered teacher leaders who are expected to provide
guidance and support to teachers within their departments to enhance the
quality of teaching and learning and the accompanying development of
research proficiency which can inform teaching and learning, then we
must explore how heads can be engaged to perceive themselves as future
supporters of teachers’ AR for advancing teaching, learning and
administration. This opens the door to further research on how HoDs
perceive themselves in relation to teachers conducting AR.
Another possible line of inquiry can seek to ascertain the nature
of the relationship between the university where the programme is
conducted and the schools, which are the actual research sites. Some
participants perceived an apparent distance between the two and suggested
that there should be greater communication between the university faculty
and school administrators (including HoDs) so that teachers’ research
could be better supported and teachers’ performance in the classroom
enhanced.
The findings also suggest that there is need for attention to policy
issues. Certainly, there would be need for involvement of key stakeholders
in this analysis and attention to the policy environment that must support
policy goals and strategies. This policy environment includes the role of
teacher education institutions and the relationships or synergies to be
established among stakeholders. “Teacher education institutions - both as
purveyors of teacher education and as determinants of what “counts” as
knowledge, expertise and successful performance – figure prominently in
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the policy context that surrounds professional development” (DarlingHammond & McLaughlin, 1995, p. 602). Policy affecting school
organisation with regard to the roles and responsibilities of the HoDs as
they relate to the role of research in teacher development in schools,
emerges as a possible area of concern, and subsequent inquiry for policy
makers.
Teachers’ engagement in AR may be better supported if HoDs
participated in ongoing professional development. For HoDs to be able to
provide such support, attention to their professional development is a
necessity. Such professional development may occur on site, at strategic
points throughout the system, or offered by external agencies such as
universities. This aligns with Fullan’s (2009) view that “leadership
development needs to be job-embedded, organisation-embedded, and
system-embedded” (p. 45). Such professional development can address
and subsequently facilitate HoDs’ ability to do the following: understand
the way in which research and teaching inform each other; gain deepened
knowledge of the curriculum and its enactment via instruction and
assessment; develop skills such as mentoring and coaching; and exhibit
requisite attitudes in support of less experienced colleagues.
Being able to influence others towards achieving a common goal
and providing support in the process, presupposes a connection between
persons on a human level and an awareness of and sensitivity to the
affective dimension of leading. Leadership development programmes for
middle leaders must therefore include attention to the emotional
intelligence of HoDs as leaders in their contexts.
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REFLECTION ON THE EFFECTS OF CONCRETE
MATHEMATICS MANIPULATIVES ON STUDENT
ENGAGEMENT AND PROBLEM SOLVING IN THREE
SECONDARY SCHOOLS IN TRINIDAD AND TOBAGO
Jozette Roberts, Sasha Phipps, Diandra
Subeeksingh, Sharon Jacqueline Jaggernauth,
Nalini Ramsawak-Jodha and Zhanna Dedovets
This paper reports and reflects on three studies
that explored changes in students’ engagement in
learning mathematics, and their ability to solve
mathematics problems in three secondary
schools in Trinidad and Tobago. Concrete
manipulatives were integrated into mathematics
instruction over 4 weeks in Trigonometry at two
sites, and Set Theory at one site. The individual
studies
employed
multi-method
quasiexperimental, single-group action research
designs. Student and teacher journals,
observation checklists and notes were analysed
using thematic analysis to identify themes related
to student engagement. T-tests were computed to
determine whether students perceived that
engagement changed over their exposure to the
intervention. Students’ ability to solve
mathematics problems was investigated via ttests to determine whether their pre- and postintervention achievement scores differed
significantly, as well as qualitative analysis of
their solutions to mathematics problems in the
respective units. There was observable evidence
of improvement in engagement, in learning, and
problem-solving ability at the three sites. The
findings across research sites suggested that
students responded favourably to the integration
of manipulatives into instruction. Reflections on

Effects of Concrete Mathematics Manipulatives on Student
Engagement
these findings suggest that though they are
specific to the three schools, they are consistent
with research outcomes in research literature and
support the integration of manipulatives into
mathematics instruction to improve student
engagement in learning and mathematics
problem solving.
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Introduction
Globally, concerns have been raised about falling student
achievement in mathematics, motivation to study mathematics, and
interest in pursuing mathematics-related careers (Stokke, 2015;
Wolfram, 2014). Similar reports are evident in Caribbean territories
like Jamaica (Budoo, 2017) and Trinidad and Tobago (Kalloo&
Mohan, 2015). More than half (52.3%) of students from Trinidad
and Tobago who comprised the sample for the Organisation for
Economic Co-operation and Development (OECD) Programme for
International Student Assessment (PISA) 2015, were assessed as
performing below the minimum acceptable performance in
mathematics (Level 2). Further, the Caribbean Secondary Education
Certificate Mathematics (CSEC) examination results from 2016 2018 reveal that Caribbean students are underperforming, with pass
rates declining from 34% in 2016 to 24% in 2018 (Caribbean
Examinations Council (CXC), 2018). Evidently, despite contextual
differences among educational systems around the world, managing
declining engagement and interest in learning mathematics and
mathematics problem solving are problematic. One contributing
factor to this phenomenon is the teachers’ pedagogical decisions in
the mathematics classroom.
Theorists like Piaget (1952) and Vygotsky (1978)
suggested that children learn abstract mathematical concepts and
relationships best when they have experiences that allow them to
practice with concrete materials (manipulatives) rather than through
lengthy and detailed explanations and demonstrations. This multirepresentational approach to teaching mathematics appeals to
different learning styles and provides opportunities for learning
abstract concepts through sensory experiences (Ojose, 2008). It also
facilitates the transition between concrete and abstract thinking to
attain a deeper level of conceptual understanding. Therefore, it is no
surprise that so many studies recommend the use of manipulatives
in mathematics instruction (for example, Boggan, Harper &
Whitmire, 2010; Kontaş, 2016).
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Although manipulatives create enthusiasm for learning
(Boggan et al., 2010), engage students in learning and can develop
positive attitudes towards mathematics and improve academic
outcomes (Holmes, 2013; Ojose & Sexton, 2009), they are not
magical fix-all teaching resources (Ball, 1992). Unfortunately, the
paucity of published empirical research in Trinidad and Tobago and
the wider Caribbean about the use of manipulatives in the
mathematics classroom does not lend support to either side of the
argument. There is a gap in the research literature on small nation
states, such as Trinidad and Tobago, that, like other countries, are
struggling to capture and retain student interest in learning
mathematics, and improve their academic achievement in
mathematics.
Background
The authors of this paper are secondary school mathematics teachers
and their university lecturers in the teaching of mathematics. The
teachers were enrolled in a postgraduate in-service Diploma in
Education programme at a university in Trinidad and Tobago that
focused on developing their pedagogical skills. During this
programme, the teachers undertook an action research project
involving concrete manipulatives in their respective schools, under
the supervision of the co-authoring university lecturers. The
lecturers, having examined in-service teachers over the last 10 years,
recognised that students benefit greatly in their engagement in
learning and their ability to solve mathematics problems when
concrete manipulatives were integrated into mathematics
instruction; however, these gains have never been documented
formally. Therefore, in 2017, the lecturers, recognising that these
teachers had implemented similar interventions (concrete
manipulatives), decided to formally document the observed
outcomes of integrating concrete manipulatives into mathematics
instruction, taking into consideration contextual and cultural
differences among the schools, as well as nuances in the intervention
itself, and methods across the sites. The authors documented
evidence about outcomes regarding student engagement and
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problem solving at each site and reflected on the similarities and
differences across school contexts. This paper provides an important
point of reference for other teachers at secondary schools who might
be interested in adopting this strategy.
Therefore, the purpose of this paper is two-fold. Firstly, the
paper reports on how students responded to the integration of
concrete manipulatives into mathematics instruction at three schools
in Trinidad and Tobago, with respect to their engagement in learning
mathematics and their mathematical problem solving. Secondly, the
paper provides the authors’ reflections after comparing and
contrasting the findings and experiences from each site. This paper
responds to the already established need for empirical research into
instructional strategies to improve students’ mathematics outcomes,
particularly in educational contexts in which there is an apparent
dearth of such research.
The studies focused on a unit on Trigonometry in Form
4/Grade 9 and Form 5/Grade 10 at two of the selected schools, and
a unit on Set Theory in Form 1/Grade 6 at the third school. The
studies at the three schools were guided by the following research
questions:
1. How did the use of concrete manipulatives influence student
engagement in learning mathematics at the selected schools?
2. How did the use of concrete manipulatives influence
students’ mathematical problem solving related to the units
of instruction at the selected schools?
The Study Context
In Trinidad and Tobago, schools vary in several ways including
context and culture; yet, regardless of the type of school,
mathematics teachers may encounter similar challenges with low
student engagement, and challenges with mathematical problem
solving. The study was conducted at two government schools and
one denominational school. De Lisle, Keller, Jules, and Smith
(2009) described government schools as public schools owned,
managed and funded by the government of Trinidad and Tobago,
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and denominational schools as schools owned and managed by a
faith-based organisation, but partly funded by the government. The
differences between these two types of schools extend beyond their
management and funding, to include other factors, such as support
from other stakeholders, including parents, past-students
associations and non-governmental organisations. Additionally,
entry into secondary school is based on students’ scores on a highly
competitive public, high-stakes placement examination, the
Secondary Entrance Assessment (SEA), which is moderated by the
government. The top-scoring students are placed at the most soughtafter denominational and government schools that are generally
perceived as top academic schools. De Lisle et al. (2009) suggested
that this perception might not be accurate because formal
information about the academic and non-academic attributes of
these schools may not be available to parents and students. A brief
description of each school involved in this study follows. The
information presented was based on the teacher-researchers’
personal knowledge about and experiences at the schools, during
their tenure there.
School A. This seven-year denominational secondary school
prepared students for the CSEC examinations at the end of Form
5/Grade 10, and Caribbean Advanced Proficiency Examinations
(CAPE) at the end of Form 6 (equivalent to Grade 12). This school
had a vibrant alumni group that actively organised fundraisers to
support the school. Many students were from middle- and highincome families in which parents were typically highly-educated
working professionals. The school’s philosophy of holistic
development propelled its investment in traditional academic
subjects, sports and the performing arts. Students entering the school
in Form 1/Grade 6 typically score in the top 20th percentile in the
SEA and they often achieve excellent results in the top 10th
percentile in CSEC and CAPE. Teachers at the school reported that
they rely primarily on traditional instruction because of the heavy
focus by the schools’ stakeholders on these terminal examinations.
According to the teachers, students view mathematics as boring and
unrelated to their career goals and they demonstrate low levels of
engagement in learning. Further, during the school year, students
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exert little effort on completing coursework and developing their
problem solving skills, preferring instead to focus their energy on
practicing to solve typical examination problems in preparation for
CSEC.
School B. This seven-year co-educational government
school had a student population of approximately 1,000. Students at
the school excelled in sports and other non-academic activities, but
performed poorly in traditional academic subjects, the least of which
was mathematics, according to teachers at the school. Mathematics
teachers expressed the view that students’ poor attitudes towards
mathematics were based on them perceiving it as abstract with little
real-life applications. Consequently, student engagement in learning
mathematics and their ability to solve even routine mathematics
problems were low. On average, 30% of students obtained passing
grades at CSEC Mathematics in any given year. Teachers reported
that many students were from low-income households in which
parents or guardians were themselves not proficient in mathematics.
Suan (2014) associated parents’ lack of proficiency in mathematics
with students’ ill preparedness to learn Mathematics.
School C. This five-year co-educational government school
had a student population of approximately 700. Students entered the
school with SEA mathematics scores averaging 40%, which
teachers perceived as evidence that they lacked a strong
mathematics foundation. Teachers indicated that students did not
appear to value mathematics as important for their future careers,
and seldom engaged in learning activities during instruction. Their
ability to solve mathematics problems was weak, as demonstrated
in their poor achievement scores during the school year. The school
was heavily focused on non-traditional subjects, like technicalvocational, performing arts subjects and sports. However, teachers
reportedly relied heavily on traditional instruction because they
found the diversity of student learning styles and abilities
challenging to manage. Many students were from low-income
homes and some were suspected to have learning disabilities; but
had not been formally diagnosed. Teachers reported that some
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students dropped out of school to pursue certification at trade
schools.
Literature Review
Concrete vs Virtual Mathematics Manipulatives

Manipulatives are tools that are designed to stimulate
children’s mathematical development via their visual and
kinaesthetic senses experienced through play and exploration (Uttal,
2003). They can be any objects in students’ immediate learning
environment. Larkin (2016) differentiated between concrete
manipulatives (like tangrams, blocks and geo-strips) and virtual
manipulatives (for example, Geogebra and Sketchpad). Concrete
manipulatives are physical objects, like pictures, drawings, and 3dimensional models that represent “a concept onto which the
relationship for that concept can be imposed … to illustrate and
discover mathematical concepts, whether made specifically for
mathematics (for example, connecting cubes) or for other purposes
(for example, buttons)” (Van de Walle, Karp, & Bay Williams,
2013, p. 24). They facilitate “conscious and unconscious
mathematical thinking” (Marshall & Swan, 2005, p. 14). Virtual
manipulatives are digital representations of concrete objects that can
be manipulated on a computer using a mouse (Moyer, Bolyard, &
Spikell, 2002). The pervasive influence of technology has created a
market for virtual manipulatives, which allow teachers to present
students with pictorial, verbal and symbolic problems for
exploration (Johnson, Campet, Gaber, & Zuidema, 2012).
Research has not conclusively determined whether concrete
or virtual manipulatives are better for learning. Both types can
enhance the learning environment and students’ thinking (Siew,
Chang, & Abdullah, 2013); develop students’ conceptual
understanding (Laskiet, Jordan, Daoust, & Murray, 2015) and
spatial ability (Karakuş & Peker, 2015); and strengthen their ability
to use multiple representations of mathematical ideas (Hakki,2016;
Karakuş & Peker, 2015; Uttal, O’Doherty, Newland, Hand, &
DeLoache, 2009); and students’ interest, involvement, retention and
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mathematics achievement (Hakki, 2016; Larkin, 2016). Therefore,
teachers should select manipulatives that assist with concept and
skills development, and are appropriate for the mathematics content
to be taught.
In these studies, teachers selected concrete manipulatives
because of the challenges of accessing technology to support the use
of virtual manipulatives at the three schools. They adhered to
Sarama and Clements’ (2016) guidelines for using manipulatives
effectively across contexts: using them to encourage exploration
through meaningful and appropriate play; using only those that were
appropriate for the context, being judicious with commerciallyproduced manipulatives that may not permit flexibility in their use;
using them as introductory symbols to model problems and
represent mathematical ideas, and then transitioning to drawing and
symbolic visualisation.
Why Use Manipulatives in Mathematics

Theorists like Piaget (1952), Dienes (as cited by Sriraman &
Lesh, 2007), Bruner (1986), Skemp (1987), Dewey (1938) and
Vygotsky (1978), have advocated for the use of manipulatives in
mathematics instruction. Piaget (1952), Bruner (1986) and Skemp
(1987) opined that learners must first experience ideas at the
concrete level before they can understand symbols and abstract
concepts. Dienes, during his interview with Bharath Sriraman
(Sriraman & Lesh, 2007), argued that manipulatives allow students
to construct their own conceptual understanding of mathematics
through active participation and collaborative group work, which
supports Vygotsky’s (1978) theories around teachers pushing
students through their zone of proximal development by having
them use manipulatives to explore and discuss mathematical ideas
with others.
Dewey (1938) advocated for teachers to create learning
experiences that facilitate practice that is embedded in the
environment. Later, Bruner (1986) was critical of teachers who
teach mathematics without linking it to students’ daily experiences
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in the environment. He theorised that children progress through
three stages of learning, from the concrete to the representational,
and then the abstract phase. In the concrete phase, students would
be first exposed to manipulatives and engage in explorations guided
by the teacher. They represent their understanding of mathematical
problems to create models that they use to solve problems. In the
representational phase, students begin to become independent of
manipulatives and can represent their understanding of
mathematical problems mentally or with diagrams that they use to
solve problems. In the abstract phase, students are able to think
symbolically and no longer rely on manipulatives to represent
problems, although they may still rely on mental images or diagrams
to help them solve problems.
Concrete Manipulatives and Student Engagement in Learning

Engagement in learning is a complex and difficult construct
to define and measure. However, employing pedagogical strategies
that engage students, can have a positive impact on student learning
in mathematics (Fielding-Wells & Makar, 2008).The research on
engagement in learning identified three interrelated dimensions:
affective, behavioural and cognitive (Fredricks, Blumenfield, &
Paris, 2004).These dimensions guided the development of indicators
of engagement utilised by the researchers in their studies. Affective
engagement encompasses beliefs and attitudes and is exemplified
through students demonstrating interest in lessons. This dimension
was related to students willingly attending classes, being punctual,
staying for the duration of the session and being prepared with the
tools and equipment needed to perform mathematical tasks for this
paper. Behavioural engagement focuses on proper conduct and this
was observed in these studies by indicators, such as asking questions
relevant to the lesson; listening and paying attention to the teacher
and other students. Cognitive engagement targets attention to
information, and using it to solve problems with resilience and
flexibility, as well as a desire for challenge. Indicators of this
dimension in these studies included, staying on task, completing
class and homework assignments and using manipulatives with
fidelity.
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The use of concrete manipulatives can create a learning
environment that supports student engagement in learning
mathematics. Shaw (2002) reported that the use of manipulatives
engaged students in kinaesthetic learning experiences that allowed
them to explore and understand mathematical relationships. SpearSwerling (2006) noted that increased student engagement in
learning and their understanding of difficult concepts were observed
during learning with concrete or virtual manipulatives. Further,
Cockett and Kilgour (2015) reported that concrete manipulatives
helped with improving students’ positive perceptions of the learning
environment, decreased students’ off-task behaviours, and
prolonged active engagement in learning activities with concrete
manipulatives. These studies provided sufficient support for the use
of concrete manipulatives to engage students in learning
mathematics, which aligns with the purpose of the studies reported
in this paper.
Concrete Manipulatives and Mathematical Problem Solving

Beyond discussing mathematical ideas, research also
supports the use of manipulatives for developing students’
mathematics problem solving. Lester and Kehle (2003) described
problem solving as an activity that engages students in cognitive
processes that include retrieving and utilising appropriate preknowledge, experiences, representations (including manipulatives),
and patterns to explore relationships and conjectures that aid with
problem solving. Kelly (2006) describes the problem-solving
process as an iterative process involving understanding a problem,
devising a solution, executing and revisiting the problem to verify
the solution and reflecting on the process. In the studies being
reviewed in this paper, the teacher-researchers introduced students
to the problem-solving process through the use of concrete
manipulatives. This allowed them to develop their conceptual
understanding and derive mathematical relationships using concrete
objects, which prepared them to apply their knowledge to solving
mathematical problems. Kelly (2006) drew on Reusser’s (2000)
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argument that children construct their mathematical knowledge and
skills by actively engaging with others and objects in their natural
environment. Reusser (2000) suggested that we typically solve daily
problems that involve some tangible object, and teachers can mimic
this approach with students in the classroom through the use of
concrete manipulatives.
Van de Walle, Karp, and Bay William (2009) and Moyer
(2001) advocated for developing students’ intuitive understanding
of mathematical relationships before encouraging them to learn the
rules for their use. In other words, although concrete manipulatives
themselves do not directly illustrate mathematical relationships,
students develop a deeper understanding of the mathematics they are
learning through explorations of mathematical relationships that
manipulatives can help model. Consequently, they become more
confident in their ability to apply mathematical ideas to solve even
challenging problems (Cockett & Kilgour, 2015). Therefore,
manipulatives could be used to engage students in thinking and
making connections to real-life scenarios, which move them beyond
the point of automaticity. In fact, Martin (2009) postulated that the
use of the same manipulatives repeatedly to solve problems could
deepen understanding of basic concepts. It is no surprise, then, that
in 2013, the National Council of Supervisors of Mathematics
advised educators to integrate the use of manipulatives into
mathematics instruction, at all levels, to develop students’
mathematics proficiency.
Caveats to Mathematics Manipulatives

Unfortunately, using manipulatives does not guarantee
students meaningful learning experiences (Uttal et al., 2009) and
may not improve achievement (Carbonneau, Marley, & Selig,
2013). Thus, introducing manipulatives to students with too little or
inappropriate instruction and guidance from the teacher, can
produce off-task student behaviour, while too much instruction can
suffocate students’ creativity and meaning-making from the
experience (Carbonneau et al., 2013). Further, some students find
manipulatives distracting, particularly when they closely resemble
everyday items, as McNeil, Uttal, Jarvin, & Sternberg (2009)
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learned in their study that used realistic play money. The caution
here is that superficial characteristics of manipulatives can distract
students from problem solving (Carbonneau et al., 2013). Hence,
teachers must judiciously select manipulatives that focus students’
attention on the mathematical concept it represents and nothing else.
Teachers must also ensure that manipulatives are used for enough
time for students to connect them to mathematical concepts (Laski
et al., 2015). This can be achieved by re-using the same
manipulative to solve problems and deepen understanding of basic
concepts (Martin, 2009). While commercially available
manipulatives can be costly, teachers can select cheaper versions or
make them from readily available materials; either way, from
Hakki’s (2016) perspective, the potential benefits of their use
outweigh their costs. One final caution from Larkin (2016) is that
manipulatives become less effective with students over the age of
12 years, but this should not deter any teacher from incorporating
them into instruction with any group of students.
Methodology
Design

This paper reports on three action research studies that
addressed issues three teachers faced in their classrooms with
student engagement in learning mathematics and their mathematics
problem-solving at three schools in Trinidad and Tobago.The merit
of the action research design, is that it provides insight into how
students learn (Sagor, 2000) and, according to Glanz (2014), affords
educational practitioners systematic and cyclic enquiry into their
practices, assessment procedures and interactions with students with
the goal of solving a specific problem, which in this case involved
student engagement and mathematical problem solving. The value
of this paper, then, is that it reports on understandings gleaned
through scholarly research into teacher-researchers’ classroom
practices in varying school contexts.
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The studies involved reconnaissance and implementation
as outlined by Stringer (2013), at each school. Using multiple data
collection methods facilitated data triangulation and
complementarity (Greene, Caracelli, & Graham, 1989) within each
of the three sites, and aided with understanding the outcomes of the
interventions, and extending the breadth and range of inquiry (De
Lisle, 2011). In the end, the authors reflected on the outcomes across
the three sites, cognisant of the contextual differences among the
schools, in effect, learning from their own experiences (Leitch &
Day, 2000) about how the use of manipulatives can influence
student engagement in learning and problem solving in
mathematics.
Sample

The studies used purposive sampling to select one class
from each of the three research sites, an approach recommended by
Yin (2014) to select sites and samples appropriate for research goals.
Further, criterion-based sampling was used to establish criteria for
selecting samples at each research site, an approach recommended
by Goetz and LeCompte (1984). Primary criteria for inclusion in this
study were evidence of the phenomenon of low student engagement
in learning and difficulty with problem solving in mathematics, as
well as negotiated access to each site (Pettigrew, 1990). The samples
at the three schools are described next.
School A. This sample was a Form 4/Grade 9 class (ages
14 – 17 years) comprising 30 boys. The class comprised studentathletes who represented the school in various sports and others with
key responsibilities in extracurricular clubs. Generally, students
demonstrated low engagement in learning, as evidenced in their high
energy levels and mildly disruptive behaviour during teaching:
being easily distracted, tardiness to class or truancy, non-completion
of seatwork and homework, and poorly developed problem-solving
skills. Their mathematics grades over the previous term averaged
50%. In particular, these students experienced difficulties in the
study of topics in geometry. For example, they found it challenging
to relate the relationships between angles and sides in shapes, to see
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its value in the real world, and its relevance to their future career
goals.
School B. This sample was a Form 5/Grade 10 class (ages
15 – 17 years) comprising 12 girls and 9 boys. It was considered a
vocational class because the students all pursued vocational subjects
like cosmetology, tailoring, and food and nutrition. Generally,
students demonstrated low engagement in learning, as evidenced by
private unrelated discussions among groups during teaching. Some
students also placed their heads on the desk, often falling asleep.
Students were unresponsive to the teacher’s attempts to engage them
in learning. They experienced difficulties with problem solving,
preferring to wait for the teacher to provide solutions. Their average
mathematics grades over the previous term ranged from 34% to
46%. These students often had difficulty visualising and modelling
real-life situations and were unable to diagrammatically represent
and solve word problems related to trigonometry accurately while
in Form 4/Grade 9.
School C. This sample was a Form 1/Grade 6 class (ages
11 – 13 years) comprising 8 girls and 16 boys. This mixed-ability
class was selected because students demonstrated low engagement
in learning, as evidenced by their truancy or tardiness to class,
disruptive behaviour during teaching, unresponsiveness to the
teacher’s attempts to engage the students in learning, lack of school
supplies, and non-completion of seatwork and homework. Their
average mathematics grades over the previous term ranged from
15% to 96%. These students also struggled with problem solving,
but were very excited by any opportunity that was tactile in nature.
Intervention Procedure

The interventions at the three schools were conducted from
January to March 2018. Prior to the intervention, under the guidance
of their research supervisors, the teacher-researchers obtained
permission from their school’s administration and informed consent
from parents or guardians of participating students. They created
unit plans and lesson plans with appropriate manipulative activities
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for each lesson prior to the intervention at each school. At each
research site, prior to implementing the intervention, the teachers
exposed students to the particular manipulatives, the journal writing
process, and administered questionnaires that captured students’
perceived engagement in learning mathematics. During the
intervention across the three schools, the last five minutes of each
lesson was dedicated to students’ journaling about the lesson. Upon
completion of the intervention, students completed the same
questionnaire again as well as a summative assessment on the
specific unit of work. The specifics of the interventions at each
school follow, and include any additional data collection conducted.
School A. The study focused on a unit of trigonometry that
introduced trigonometric rules and theorems specific to the right
triangle (Pythagoras’ theorem, sine, cosine and tangent
trigonometric ratios), and problem solving involving real-world
examples including aeronautics, medicine and sport. Geostrips were
the manipulatives selected to aid with learning and concept retention
(Marzano et al., 2001). Geostrips are short flexible sticks that snap
together and can be manipulated to form various angles and
polygons. The teacher made the geostrips by punching holes at
regular intervals in 6” and 8” wooden craft sticks that could be
connected with brass fasteners and miniature clothespins to create
triangles (see Figure 1). The distance between pairs of holes
represented 1unit length.

Figure 1 Sample of geostrips used at School A
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The decision to use geostrips at School A, a single-sex boys’
school, was supported by the findings of Carbonneau et al. (2013)
who reported that greater benefits could be gained by the use of
more non-descript manipulatives, particularly with male students, as
observed by Siew et al. (2013) and Olkun (2003). Research provides
favourable outcomes of manipulatives in improving geometric
thinking (for example, Karakuş & Peker, 2015; Larkin, 2016; Siew
et al., 2013), particularly when they are concrete manipulatives
(Olkun, 2003) and related to the study of trigonometry (Brijlall &
Niranjan, 2015).
Students used geostrips over the equivalent of ten 35minute lessons to represent scenarios that could be modelled using
right-angled triangles, to facilitate manipulation and problem
solving (Mullan, 2002). They created different-sized triangles and
used rulers and protractors to measure interior angles and lengths of
sides to explore trigonometric relationships, before transitioning to
abstract representations of these relationships when students would
work without the geostrips. The teacher-researcher used a behaviour
checklist to record student engagement during each lesson, and
made jottings on the checklist to note any observed behaviours that
were not captured in the checklist.
School B. The study focused on a unit of work in
trigonometry that introduced the sine, cosine and tangent ratios and
focused on problem solving using these ratios. The manipulatives
used were action figures, dowel rods, Styrofoam blocks and
angLegs. AngLegs are coloured plastic line segments of varying
lengths that are connected to create lines, angles and polygons by
snapping their ends together. Tabor (2013) blogged about how this
resource brings geometrical concepts to life for middle and high
school students, and helps them make sense of geometry vocabulary
in context. Dowel rods are coloured plastic rods of varying lengths
that can be used to create geometric shapes. Figure 2 illustrates these
resources. Brijlall and Niranjan (2015) reported that Grade 10
students in a South African school demonstrated improved abilities
to visualise and understand word problems when miniature figurines
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were used to represent real-life situations. These manipulatives
would showcase students’ visual and kinaesthetic ability to create a
mathematical model. These manipulatives were perceptually rich,
meaning that they resembled real-life objects. Therefore, they would
provide greater opportunities to closely model real-life situations
and these models can aid in improving students’ abilities to visualise
space and shape (Brijlall & Niranjan, 2015).

Figure 2 Sample of Manipulatives used at School

Teaching occurred over the equivalent of nine 35-minute
lessons. Students used dowel rods, action figures and Styrofoam
blocks to model word problems. They then used angLegs to create
right-angled triangles derived from a given word problem. After
students identified the reference angle on the angLegs, they used a
dry erase marker to label angLegs with “hypotenuse”, “adjacent”
and “opposite” with respect to the said angle. Following this, they
traced their model into their notebooks and replicated the labelled
sides and angles. Then they used the information to identify the
appropriate trigonometric ratios to solve the word problems. The
teacher-researcher wrote her observations about student
engagement in the tasks in her journal during each lesson.
School C. The study focused on set theory that introduced
students to its concepts, applications and problem solving. Learning
set theory is sometimes challenging for students. Manipulatives
provide students with hands-on opportunities to observe concepts
and relationships unfold. The manipulatives included familiar
objects, such as string, plastic bottle caps and bottles, Styrofoam
cups, foam cubes, balloons, flash cards and craft sticks. These
familiar objects were selected due to their lack of perceptualrichness, which can distract students from the use of manipulatives
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for the designated tasks, and from recognising what the
manipulatives are representing (Petersen & McNeil, 2013).
Teaching occurred over the equivalent of eight 35-minute
lessons. In lessons in which students formed sets: they created sets
by grouping the different manipulatives according to different
characteristics like colour, shape, size. Modelling clay was used to
enclose the sets. In the lesson on the union of two sets, number
strings were created using foam cubes, and each string had one blank
cube (see Figure 3). Cubes were rotated to the required numbers to
form various sets of numbers, which were tied together to represent
the union of two sets. Where a number was repeated, the blank cube
was turned upright.

Figure 3 Manipulatives Used at School C

The teacher-researcher used a behaviour checklist to record
student engagement during each lesson and made jottings in her
teacher journal about any observed behaviours that were not
captured in the checklist.
Data Collection and Analysis
Data were collected across the three schools using a variety of
methods (see summary in Table 1). A brief discussion of each
method and related analysis technique follows.
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Table 1 Summary of Methods of Data Collection and Analysis
Research Question

School

Data Collection

1. How did the use of concrete manipulatives A
influence student engagement in learning
mathematics at the selected schools?

Student engagement survey
Student Journal
Observation Checklist

B

Student engagement survey
Student journal
Teacher Journal

C

Student engagement survey
Observation checklist
Student journal
Teacher journal

2. How did the use of concrete manipulatives A
influence students’ ability to solve
problems related to the units of
B
instruction at the selected schools?

C

Base scores and Post-test
Pre-test and Post-test

Base scores and Post-test

Data Analysis
Descriptive statistics
Paired sample t-test
Thematic analysis

Descriptive statistics Paired sample
t-test
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Research Question 1: Student Engagement in Learning Student
Surveys

Students were surveyed using teacher-constructed selfreport questionnaires to determine their perceived engagement in
learning mathematics at the start and end of the intervention.
Questionnaires allowed respondents to carefully consider their
responses without interference (Miller, 2002). The items on the
questionnaires were designed to align with the literature on student
engagement in learning mathematics, and to reflect the contextual
differences and nuances that distinguished poor engagement at each
particular research site. Each questionnaire addressed the issue
under investigation: student perceived engagement in learning
mathematics. Items were 5-point Likert items with predetermined
responses that were weighted from strongly disagree (weighted as
1) to strongly agree (weighted as 5) for positively phrased
statements, and the reverse weighting for negatively phrased
statements. Students’ responses were weighted and tallied for
analysis. Descriptive statistics were computed for each dataset
(frequencies, means, standard deviations, ranges), followed by
paired-samples t-tests on each dataset to determine whether there
were statistically significant differences in students’ responses. A
description of each questionnaire follows.
School A. This questionnaire comprised 10 items that
addressed students’ perceptions about mathematics their
engagement in learning mathematics, including: “I like learning
about math.”, “I pay attention in math class most of the time.”, and
“I complete exercises, including homework, given for math class
most times.” The total possible score on the questionnaire ranged
from 10 to 50.
School B. This questionnaire comprised 15 items about
students’ perception of their engagement in learning mathematics,
including: “Mathematics is easy to understand.”, “I often daydream
during mathematics class.” and “I like to answer questions during
mathematics class.” The total possible score on the questionnaire
ranged from 15 to 75.
School C. This questionnaire comprised 11 items about
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students’ perception of their engagement in learning mathematics,
including: “I make excuses to leave class.”, “I make an effort in class
to answer questions.” and “I never have the material I need to
participate in class.” The total possible score on the questionnaire
ranged from 11 to 55.
Student journals. Reflective journals allow students to
articulate aspects of a lesson that impact them most (Phelps, 2005),
and provide insight for the teacher-researcher about their thoughts
and feelings about the intervention strategy overall. Even when
students’ experiences are indirectly related to the lesson, for
example peer-to-peer interactions, they may stimulate learning by
acknowledging and validating these experiences through journaling.
Prompts were provided to focus students’ attention on their
engagement in learning during each lesson: what they liked, what
they would change about the lesson, what they wanted to spend
more/less time on and any additional thoughts. Data were analysed
using thematic analysis that focused on “systematically identifying,
organising and offering insights into patterns of meaning (themes)
across a dataset … to make sense of collective or shared meanings
and experiences … relevant to answering a particular research
question” (Braun, Clarke, Hayfield.& Terry, 2019, p.57). In this
study, themes were related to indicators of student perceived
engagement in learning mathematics.
Teacher Journals. Journals assisted teachers in documenting
how the lesson unfolded, and any noteworthy events; a critical
process during action research beyond recalling events. Reflection
in the classroom is a crucial part of the teaching process. The teacher
becomes the researcher in context (Schön, 1983). Teachers at
Schools B and C used a teacher’s journal, but the teacher at School
A preferred to make jottings on her student checklist during and after
each lesson. Teachers wrote in their journals as soon as possible
after each lesson. They documented their experiences and
observations about students’ responses to the use of concrete
manipulatives, and their engagement in learning during each lesson.
Thematic analysis was utilised to reveal themes related to student
engagement.
Observational Checklist. Checklists guided teachers’
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observations of student engagement during the lessons. Morrison,
Ponitz, and McClelland (2010) endorsed the use of checklists to
track learners’ progress. Teachers created a list of observable
behavioural indicators of engagement, which they used to record the
occurrence (or absence) of identified behaviours during each lesson.
These behavioural indicators included student attendance,
punctuality, requests to leave the classroom during the lesson,
preparation for class (books, writing equipment and mathematical
tools), completing homework, asking questions relevant to the
lesson, listening and paying attention to the teacher and other
students, appropriate use of manipulatives, and staying on task
during the lesson. Checklists were used in Schools A and C, but not
at School B. The teacher at School B preferred to record her
observations as jottings that she elaborated on in her teacher journal,
to allow her to record as many classroom events as possible.
Research Question 2: Mathematical Problem Solving

To assess students' mathematical problem solving, they were
administered a teacher-created summative assessment related to the
units of work. The teacher-researchers analysed the quality of
students’ responses to items on the assessments to provide a
qualitative interpretation of their mathematical problem solving.
Subsequently, they each computed a paired samples t-test (2-tailed,
.05 significance level) to determine whether there was a significant
difference between students’ baseline scores (Schools A and C) or
pre-test (School B) scores at the start of the intervention, and their
summative assessment (post-test) scores at the end of the
intervention. Baseline scores were computed from students’
coursework in the previous term. All scores were reported as
percentages. A description of each assessment follows.
School A. The assessment comprised five story problems
that assessed students’ knowledge and application of Pythagoras’
theorem and trigonometric ratios (sine, cosine and tangent) to model
given scenarios using right-angled triangles and solve them. The
first question required students to recall the three trigonometric
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ratios, and the second question required them to state Pythagoras’
theorem. The next three items involved students’ ability to select
and apply Pythagoras’ theorem; the three trigonometric ratios to
calculate the length of unknown sides and sizes of unknown angles
in isosceles and right-angled triangles; and a compound shape
involving two triangles.
School B. The pre-test/post-test approach was utilised in
School B because a unit of trigonometry was taught during the
previous term using a primarily teacher-centred approach that did
not focus on transitioning from concrete to abstract thinking, and
meaningfully engaging students in learning. Identical tests were
administered to students prior to and upon completion of the
intervention. The assessment comprised two story-problems
requiring students to diagrammatically model real-life situations
using right-angled triangles, and one problem involving a compound
shape comprising two triangles. The three items required students to
select and apply appropriate trigonometric ratios to calculate the
lengths of missing sides and the size of a named angle.
School C. The assessment comprised 10 multiple-choice
questions and four short-response questions. Students were required
to name sets using words and set notation, and describe the elements
of a set and of subsets of a set. They were also required to interpret
given pairs of sets and apply their knowledge of the union and
intersection of two sets to list the elements of these new sets formed
and represent these sets on Venn diagrams.
Ethical Considerations
The teacher-researchers adhered to a number of internationally
recognised ethical protocols with respect to anonymity, privacy and
confidentiality (Hammersley & Traianou, 2012) to avoid
jeopardising the research process. Schools were assigned
pseudonyms and participants were assigned numeric codes. All
participants (schools’ administrators, parents/guardians and
students) were provided detailed information about the studies for
decision-making regarding their participation, and the option to not
participate or withdraw at any time without repercussion. Informed
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consent was obtained from students and their parents/guardians.
Additionally, they were fully apprised about the nature of the study,
the expected outcomes, and benefits to them. This approach has
been demonstrated to increase participant rates (Blom-Hoffman et
al., 2009).
Limitations
The action research design is not without limitations. There are two
that stand out in the studies conducted. First, the use of non-random
sampling and the relatively small sample of schools and students in
the studies suggest that findings may be relevant only to the classes
under investigation, and meaningful generalisations cannot be made
(Ary, Jacobs, Sorensen, & Razavieh, 2010). However, the research
team did not generalise findings, rather they compared the findings
across research sites to gain a deeper understanding of participants’
responses to the intervention in their particular contexts with respect
to engagement in learning and mathematical problem solving. It is,
in fact, possible that these findings could be comparable to sites that
share some similarities to the schools in this study, and may be
interpreted through those lenses, a phenomenon Morse (1999) refers
to as situational comparability. Additionally, according to Cockett
and Kilgour (2015), limiting the timeframe within which action
research is conducted, can also introduce a limitation, which can be
mitigated by cautiously reporting the research findings.
Findings
The findings are presented with respect to students’ engagement in
learning and their mathematics problem solving, for each of the
three schools involved.
Students’ Engagement in Learning Mathematics

School A. The highest possible score on the student
engagement survey was 55. Analysis indicated that 25 of 30 students
reported higher scores after the intervention; half of them scored
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between 40 and 50 post-intervention compared to only one quarter
of them pre-intervention (see Figure 4). A paired sample t-test
indicated a significant difference in students’ perceived
engagement, t(29)=4.67, p < .05, from pre-intervention (M = 39.60
, SD =5.28 ) to post-intervention (M = 36.27, SD =6.31).
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Figure 4 Students’ Scores on Engagement Questionnaire
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Thematic analysis of students’ journal entries supported the
positive change in students reported engagement in the
questionnaire. Generally, most boys did not appreciate the
journaling activity at the beginning of the intervention, and many of
their journals reflected a lack of detail in responding to the provided
prompts. At the end of the very first lesson, 10 students wrote
“nothing” in response to some journal prompts, but by the fourth
lesson, all students had provided some response to the prompts. By
the sixth lesson, most responses to journal prompts were more
detailed and referred specifically to the lesson content (see Table 2).
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Table 2 Emerging Themes and Excerpts from Students’ Journals
Enjoying hands-on activities

Connection to the world

Active engagement

My favourite part of today’s lesson was
crafting of a square, which helped in
understanding Pythagoras theorem.

My favourite part of today’s lesson was
learning about airplanes and their sine
ratio application.

If I could change any part of the lesson
I would change nothing, I liked how
interactive it was.

I liked creating triangles to trace in my
book.

My favourite part of today’s lesson was
learning how doctors use trigs and how
they use the cosine ratio to apply metal
plates.

I participated by folding and cutting the
paper to stick in my book to represent
Pythagoras’ theorem.

I enjoyed cutting the sheets and using
the manipulative to do the exercise.

My favourite part of today’s lesson was
the PowerPoint on the uses of the ratio
and using the manipulatives to create
an arm with a needle in it

I participated by crafting triangles to aid
in my discovery of sin, cosine, tangent
of triangles.
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Analysis of the teacher’s observation checklist supported
the increase in student engagement, and an overall improvement in
classroom behaviours. Generally, student deviances were at their
highest at the start of the action research, but dissipated as it
progressed. For instance, the number of students that were either
tardy, asked to leave the class or were unprepared for the first lesson
were 4, 5 and 7, respectively. The numbers of students who were
tardy and asked to leave the class in the fourth lesson were 0 and 2,
respectively. By the last two lessons, the number of students asking
questions relevant to the lesson, listening and paying attention to the
teacher and other students, appropriately using the manipulatives,
and staying on task during the lessons increased from about half of
the class to all students. Therefore, it was concluded that students
were more productive throughout the lessons and engaged in using
the geostrips for learning (see Figure 5).

Figure 5 Student Manipulative Models Using Geostrips

School B. The highest possible score on the student
engagement survey was 75. There was an overall increase in most
students' scores on the self-report engagement questionnaire at the
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end of the intervention (see Figure 6). The paired samples t-test
revealed a significant increase in mean scores on the engagement
questionnaire, t(21) = 5.248, p < .05, from pre-intervention
(M=37.48, SD = 9.39) to post-intervention (M=48.43, SD = 13.83).
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Figure 6 Students’ Scores on Engagement Questionnaire
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Students’ journals supported the increase in engagement
they reported in the questionnaires. Thematic analysis revealed three
themes: student enjoyment; opportunities to practise; and
opportunities for group work. Table 3 provides students’ words to
support these themes. These themes suggest that students enjoyed
working with manipulatives and were more engaged during the
sessions using manipulatives. They were, also, more inclined to
complete assigned tasks using manipulatives. It must be noted that
students’ initial set of journal entries were not as elaborate as in
Table 3, but the level of descriptive detail in their responses
increased over time from the first to the last lesson. Table 3 provides
responses from the latter half of the lessons, though they reflect what
students wrote in their first set of journal entries.
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Table 3 Emerging Themes and Excerpts from Students’ Journals
Enjoyment

Opportunities for Practice

Opportunities for Group Work

I enjoyed using the models/ action
figures to solve worded questions in
trigonometry.

I wish I could have spent more time
using the manipulatives

I enjoyed working with my group, it
helped me to better understand the
work when someone is there to help.

I enjoyed using the action figures, dowel
rods and styrofoam blocks.

I wish I could spend more time finding
the sides using the action figures, dowel
rods and styrofoam blocks

I enjoyed explaining the questions to my
group members and building the figure.

I thoroughly enjoyed figuring out how to
arrive at the answer.

I wish I could have spent more time
doing questions

I wish we could have spent more time
interacting with our group members.

I really enjoyed the lesson, I just wish it
could go on a little longer.

I wish that we spent more time with the
GeoGebra on the board.

I enjoyed the games and the group
activities.
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Figure 7 illustrates how students used the manipulatives to
model story problems.

Figure 7 Manipulative Models Using Dowel Rods, Styrofoam Blocks
and angLegs.

The teacher’s observations recorded in her journal
supported the observable increase in student engagement in learning
with manipulatives. Thematic analysis revealed three themes from
the teacher’s journal entries: student enjoyment; opportunities for
practice; and opportunities for group work. Table 4 presents direct
quotes from her journal.
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Table 4 Emerging Themes and Excerpts from Teacher's Journals
Student Enjoyment

Opportunities for Practice

Opportunities for Group Work

Students enjoyed working with the
virtual manipulatives today.

S002 completed the question and asked
to try other questions.

Students were enthusiastic
keeping angLegs to practise.

Two out of the four groups were able to
transition
very
quickly
between
modelling the problem and solving.
They kept asking to solve more
questions.

I think working in groups benefited S020
today. Her group members were able to
assist her in correctly using the
angLegs.

about

Students seem to like working together
in explaining concepts to each other.
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School C. The highest possible score on the student
engagement survey was 55. There was an overall increase in most
students' scores on the self-report engagement questionnaire at the
end of the intervention (see Figure 8). The paired samples t-test
revealed a significant increase in mean scores on the engagement
questionnaire, t(22) = 4.169, p < .05, from pre-intervention
(M=42.87, SD = 7.59) to post-intervention (M=47.87, SD = 5.49).
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Figure 8 Comparison of Students’ Pre- and Post-Intervention Engagement Questionnaire Scores
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Students’ journal entries supported an increase in their
engagement in learning. It must be noted that these students
struggled with writing, and their journal entries were not well
elaborated in the beginning. However, over time students wrote
more elaborate responses in their journal entries. The disparity in
their responses is represented in Table 5. Thematic analysis revealed
three themes: increased participation, student enjoyment; and
increased enthusiasm. Table 5 provides students’ words to support
these themes. These themes suggest that students enjoyed working
with manipulatives, participated more in the lesson and were more
engaged during the sessions using the manipulative.
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Table 5 Emerging Themes and Excerpts from Students’ Journals
Increased participation

Student enjoyment

Increased enthusiasm

I raised my hand.

Class was fun. There was less writing
and more fun.

I wish all miss classes are like this.

I answered more questions because
miss made it fun by using different kinds
of things.

My team won!

I like maths more.

I participated today by using cups to
explain and answer all of our teams
questions correctly.

We got to play with things today

I want to get to play with more things
next class.
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Thematic analysis of the teacher’s journal revealed three
themes: increased collaboration, excitement to learn, and increased
enthusiasm. Table 6 provides the teacher’s words to support these
themes. These themes suggest that students were more engaged and
enjoyed working collaboratively with manipulatives. They were
more enthusiastic and excited to learn using the manipulative.
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Table 6 Emerging Themes and Excerpts from the Teacher's Journals

Increased collaboration

Excitement to learn

Increased enthusiasm

Today students were working in groups.
They were eager to complete the
activity to beat their classmates in the
other groups.

They would high-fives their friends
when they were correct. -> Super
excited and happy!

Kids were excited for the class to see
what they were getting to use today.
They were more active and energised.

Students were talking more amongst
peers in order to figure out a question.
It was good to hear small argumentative
discussions among the students.

When they were asked to figure out
something they were very involved and
engaged in the discussion with their
friends.

They were shouting their answers and
rushing to write it on the board. Kids
were more willing to come up with
suggestions and methods.

Many of the students were adopting the
role of a teacher in their groups in order
to help those in difficulties.

Some shouted, “Miss, pass back. We
not ready with our stuff yet!”

Students were fixing desks quickly to
get the class started. Glad to see such
enthusiasm.
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Analysis of the teacher’s observation checklist supported
the increase in student engagement and an overall improvement in
classroom behaviours, indicating more student engagement in the
lessons over time. For example, over time students were
increasingly punctual to class and prepared with books and pens,
volunteered to respond to questions and work on the board, actively
engaged in learning activities using manipulatives (see Figure 9) and
class discussions and, by the end of the intervention, most of them
completed homework tasks.

Figure 9 Samples of Manipulatives used to Teach Set Theory

Overall, these findings suggest that students responded
favourably to the manipulatives during instruction. They were more
engaged in learning activities during instruction, arrived to class
promptly, were prepared with their books and other materials,
participated in class discussions more frequently and willingly, and
appeared more focused on learning.
Students’ Ability to Solve Mathematics Problems
School A. Inspection of students’ responses to the post-intervention
assessment items indicated that they were able to produce responses
to items that required the recall of definitions and application of
algorithms to solve simple word problems, but there was evidence
of diversity in their ability to interpret more complex story problems
with complete accuracy. However, even given these errors, they
were able to accurately select the appropriate trigonometric ratio and
perform the computations. The student’s response illustrated in
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Figure 10 is completely accurate.

Figure 10 Sample of Accurate Student Response

In comparison, the student’s response in Figure 11 is
partially accurate. The diagram did not include the right angle and
the apex of the triangle not aligning with the top of the goal post.
However, the appropriate trigonometric ratio was selected and the
computation was accurate.

Figure 11 Sample of Partially Correct Diagram and Accurate
Computation

Similarly, the student’s response in Figure 12 is partially
accurate. The diagram is accurate but the notation used for the
trigonometric ratio was inaccurate.
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Figure 12 Sample of Correct Diagram and Inaccurate Notation

It was also noted that one student who was not able to
accurately produce the diagram from the problem information, was
able to select the trigonometric ratio that matched his diagram and
begin to formulate a response (see Figure 13).

Figure 13 Sample of Inaccurate Student Response

Students’ post-test scores indicated an overall increase in
means from baseline scores. Figure 14 illustrates an increase in
achievement scores post-intervention. A comparison of box plots
reveals an increase in the minimum score from 0% to 12%, in the
median score from 61.5% to 80%, and an increase in the maximum
score from 90% to 100%.
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Figure 14 Box Plot Comparison of Students’ Baseline and Post-test
Means

Additionally, 24 out of 30 students earned higher post-test
scores (see Figure 15). It was noted that post-test scores for Students
10, 11 and 24 were below their baseline scores.
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Figure 15 Line Graph Comparison of Students’ Baseline and Post-test Means
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A paired samples t-test revealed a significant increase,
t(29)=5.213, p < 0.05, from students’ baseline means (M= 57.33,
SD= 24.74) to post-test mean scores (M=73.60, SD= 27.10).
Overall, these findings suggest that most students were able to solve
problems related to trigonometry, and there was a significant
improvement in their mathematics achievement at the end of the
intervention.
School B. Inspection of students’ responses on the pre-test
and post-test also support the increase in their ability to solve
problems in trigonometry. For example, although students had been
exposed to these concepts in trigonometry in Form 4/Grade 9, they
could not solve related problems in the pre-test (Figure 16(a) and
Figure 17(a)). However, in the post-test, they were able to solve
these problems, though with some computational errors (Figure
16(b) and Figure 17(b)).

(a)

(b)

Figure 16 Sample of Student’s Response in the Pre-test (a) and Posttest (b)
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(a)

(b)

Figure 17 Sample of Student’s Response in the Pre-test (a) and Posttest (b)

From the pre-tests and post-tests, with the exception of
Student 7, there was an increase in the total scores (see Figure 18).
A comparison of box plots reveals no increase in the minimum score
because Student 7 scored 0% in both tests, but an increase in the
median score from 7% to 37%, and an increase in the maximum
score from 77% to 97%.

Figure 18 Box Plot Comparison of Students’ Pre-test and Post-test
Means

From Figure 19, it is evident that all students earned higher
post-test scores, except for Student 15, who is particularly weak in
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traditional academic subjects and usually performs better in
vocational subjects.
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Figure 19. Line Graph Comparison of Students’ Baseline and Post-test Means for School B
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A paired samples t-test also confirmed an increase in
academic performance, t (21) = 5.137, p < .05, from pre-intervention
(M=4.38, SD = 5.14) to post-intervention (M=13.67, SD = 10.02).
Overall, these findings suggest that all students were better able to
solve problems related to trigonometry and there was a significant
improvement in their mathematics achievement.
School C. Inspection of students’ responses to the post-test
items suggested that by the time they wrote the post-test, all of them
were able to differentiate between infinite and finite sets, and to list
the elements of a given set. Most of them were able to interpret
problems in which information was provided about sets in words,
and provide responses in words or using set-builder notation.
Moreover, they were able to accurately interpret Venn diagrams to
identify regions related to the intersection and union of two sets,
subsets of sets, the complement of sets, and to list the elements of
these sets in words and set-builder notation. Many of them, though
not all, were also able to represent information provided in story
problems on Venn diagrams. With the exception of five students,
students’ responses to test items suggested that they could recall
what they had learned during instruction. These five students had
not attended school regularly and were unable to keep up with the
rest of the class.
Students’ post-test scores indicated an overall increase in
means from baseline scores. Figure 20 illustrates an increase in
achievement post-intervention. A comparison of box plots reveals
an increase in the minimum score from 22% to 30%, in the median
score from 64% to 86% and an increase in the maximum score from
95% to 100%. It is noted that Student 21 scored well below the rest
of the class.
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Figure 20 Box Plot Comparison of Students’ Baseline and Post-test
Means

Pre-intervention, three students’ baseline scores were
below 50%, but only two students’ post-test scores were below 50%.
Additionally, four students scored 100% in the post-test and 17 out
of 23 students post-test scores were higher than their baseline scores
(see Figure 21).
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Figure 21 Line Graph Comparison of Students’ Baseline and Post-test Means for School C
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A paired samples t-test revealed a significant increase,
t(22)=2.264, p < 0.05, from students’ baseline means (M= 65.78,
SD= 19.10) to post-test mean scores (M=76.74, SD= 23.75). These
findings suggest that students were better able to solve problems
related to set theory and there was a significant improvement in their
mathematics achievement.
Synthesis of Findings and Discussion
These three studies explored the outcomes of integrating different
types of concrete manipulatives into mathematics instruction in
Form 4 (teacher-made geostrips for Trigonometry in School A),
Form 5 (commercially available miniature figures, angLegs, dowel
rods and foam cubes for Trigonometry in School B), and Form 1
(familiar items like bottle caps, bottles, foam cubes, string,
modelling clay and craft sticks for Set Theory in School C) at three
secondary schools in Trinidad and Tobago. In the following
paragraphs, the authors compare findings across the three school
sites to identify similarities and differences and to discuss these with
respect to the research literature on concrete manipulatives in
mathematics.
It was noted that over time, students’ self-reported
engagement in learning significantly increased at the end of the
intervention. This finding was supported by students’ and teachers’
journal entries, and teachers’ observations of students during
instruction. It was concluded that, across the three sites, the use of
manipulatives enriched the learning environment by increasing
exploration through inductive inquiry, introducing fun and
excitement into the learning environment, and strengthening interest
and engagement in mathematics learning activities. Teachers noted
that students demonstrated more on-task behaviours that allowed
them to complete seatwork, and they increasingly interacted with
the manipulatives over time. There was a noted decrease in tardiness
to class and requests to leave the classroom during lessons over time.
Also, students appeared to be better prepared for class with their
books and pens, and they more willingly asked and responded to
questions over time. Their relationships with other students
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improved as they engaged in mathematical inquiry and cooperation
during group activities. They were excited about their tactile
learning experiences, once they became accustomed to using the
manipulatives for learning.
These changes in observable behaviours are evidence of
positive changes across the three dimensions of engagement:
affective, behavioural and cognitive (Fredrick et al., 2004). These
findings further align with those of Shaw (2002), Ojose and Sexton
(2009), Boggan et al. (2010), Siew et al. (2013), Brijlall and
Niranjan (2015), Cockett and Kilgour (2015), and Larkin (2016),
who suggested that changing the mathematics learning environment
by simply introducing concrete manipulatives can demonstrably
reduce student boredom, increase the fun and enjoyment they
experience during learning and sustain their engagement in learning
activities. This is a welcome outcome of these action research
studies conducted by teacher-researchers in three secondary schools
in Trinidad and Tobago. These teachers had insider knowledge of
their contexts and were in the best position to identify interventions
that could address issues that influenced teaching and learning there.
The significant increase in students’ assessment scores at
the end of the intervention suggests that the use of manipulatives
helped students connect their concrete explorations with
manipulatives, with abstract mathematical concepts and
relationships to solve mathematical problems that mimicked daily
life. This finding supports Kelly’s (2006) suggestion that the
strength of concrete manipulatives lies in its ability to help students
bridge the gap between the mathematics they learn at school with its
applications in solving problems in daily life. In this way, students
can develop the ability to represent mathematical ideas in a variety
of ways using multiple representations, which are important skills
for problem solving, highlighted by Lester and Kehle (2003), Uttal
et al. (2009), Karakuş and Peker (2015) and Hakki (2016). This
approach creates opportunities for students to develop their
conceptual understanding about mathematical topics and
relationships before they learn rules and theorems, as suggested by
Moyer (2001), Van de Walle et al. (2009), and Laski et al. (2015).
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Across the three schools, students demonstrated the ability
to interpret different types of problems - story, short response and
multiple choice - and retrieve appropriate concepts and skills from
memory to respond correctly, as suggested by Lester and Kehle
(2003). These findings concur with Ojose and Sexton (2009)
regarding improved achievement after exposure to instruction with
manipulatives. This is a critical finding given already established
global concerns about declining mathematics achievement and
evidence of the same in Caribbean territories noted by CXC (CXC,
2018). It is also noted that though Larkin (2016) suggested that
manipulatives are less effective with students older than 12 years,
students in these studies across the three schools who ranged in age
from 11 years to 17 years, responded favourably to their use. This
suggests that there is diversity among learners regarding their stage
of development, and some learners well into their teen years may
still require the support of visual and tactile sensory experiences
when learning complex mathematical concepts and relationships.
Researchers’ Reflections
As the research team reflected on the outcomes of these three
studies, they noted that although these studies were localised to three
secondary schools, these schools are similar to other schools across
Trinidad and Tobago. It is likely, therefore, that similar findings
could be realised in other schools across Trinidad and Tobago under
similar research conditions, barring specific unique characteristics
of schools that make them substantially different from the three
involved in these studies. Therefore, the research team suggests that
other teacher-researchers in schools across Trinidad and Tobago
conduct their own research into the integration of concrete
manipulatives into mathematics instructions to compare their
findings with those of these studies, regarding their influence on
student engagement in learning and mathematics problem solving as
presented in this paper. The procedures and methods articulated in
this paper provide sufficient detail for other educators and
researchers to replicate, adapt or enhance them to align with
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students’ needs at other schools and the nuances among different
schools in Trinidad and Tobago. Further, such investigations are
warranted across grade levels as well, particularly because the
findings presented in this paper suggest that even older learners,
who are assumed to have moved beyond the concrete stage of
development, could respond favourably to concrete manipulatives
in learning mathematics.
The findings presented in this paper provide evidence of
improvement in students’ ability to solve mathematics problems.
This was evident in students’ ability to express their thinking
through diagrams in the absence of the concrete manipulatives in the
assessment, a skill that the teachers helped students develop by
gradually removing the scaffold of the concrete manipulative over
time. Students developed the ability to interpret simple real-life
problems and model them diagrammatically, bypassing the need to
use concrete representations through manipulatives. This brings to
the fore, the potential of having students work with concrete
manipulatives to model and investigate mathematical relationships
in preparation for transitioning to diagrammatic representations of
these relationships. It also highlights the importance of concrete
manipulatives in assisting students to utilise multiple
representations in mathematics problem solving.
Reflections on the interventions at these schools highlight
how resourceful teachers can be when planning instruction to meet
the needs of their students. Given the financial constraints that were
evident at the schools in these studies, and the limited availability of
commercially-produced manipulatives, the teachers purchased
material and used readily available items to make manipulatives for
their students to use. Unfortunately, this is the reality for many
teachers who are constrained by school resources, and resort to
personally purchasing or otherwise accessing teaching aids.
Admittedly, it was difficult to provide each student with her/his own
set of manipulatives, so students worked together with the
manipulatives in small groups. This introduced the social aspect of
learning which allowed students to discuss their mathematical ideas,
express mathematics problems using various representations, think
divergently, work collaboratively, and gain confidence in their
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mathematics problem solving skills. This is a testament to the
creativity of these teacher-researchers, and the concern they have for
their students, whom they recognised could benefit from tactile
learning experiences. As it was for the teachers involved in these
studies, for many teachers, the internet can be a good source for
ideas about teaching resources, which they can create themselves or
with the involvement of their students.
The research team noted the absence of mathematics rooms
or spaces dedicated to the teaching and learning of mathematics in
all of the three schools in this study. Consequently, the teacherresearchers spent considerable time at the start of the lessons
arranging the physical space of their classrooms to facilitate group
work with manipulatives. They then returned the rooms to their
original condition after each lesson. They understood the
importance of preparing the classrooms to create learning
environments that facilitated the use of concrete manipulatives, and
their effort highlights the value they placed on creating learning
spaces dedicated to inductive inquiry in mathematics. Lack of a
specialised mathematics room is a reality in many schools across
Trinidad and Tobago, and even in some schools where these
dedicated spaces are available, they may be under-resourced and
under-utilised. In light of these realities teachers must be creative in
the use of available spaces for the teaching of mathematics, to
stimulate students’ interest in learning mathematics, and engage
them in meaningful learning experiences that develop their
mathematics problem solving.
As a final reflection, the research team acknowledges that
further research into the teaching and learning of mathematics
should be a research imperative due to the already established
concern about the decline in students’ mathematics achievement
internationally (see, Stokke, 2015; Wolfram, (2014), and regionally
(see, Budoo, 2017; CXC, 2018; Kalloo & Mohan, 2015). The team
notes that although these studies revealed favourable students’
responses to concrete manipulatives in terms of engagement in
learning and problem solving, further research is needed to
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substantiate the claims made in this paper at other schools in
Trinidad and Tobago. Further, the team did not explore the
connection between increasing students’ engagement in learning
and improving mathematical problem solving, and strongly
advocates for such research on a much larger scale across Trinidad
and Tobago, to determine whether such a connection can be made.
Conclusion
The outcomes of these studies suggest that students responded
favourably to the use of manipulatives during the intervention,
regardless of their age, grade level, and school type. Students were
more engaged in learning mathematics during the intervention and
improved their mathematics problem solving techniques. The use of
concrete objects provided visual and kinaesthetic sensory
experiences for students. It enhanced their engagement in learning
and their understanding of mathematical concepts through inquiry
and discovery of properties and relationships among them. This
helped them to solve problems in the post-intervention assessments.
This intervention provides teachers with a learner-centred
instructional approach that actively engages students’ imagination
and creativity. Therefore, like Boggan et al. (2010) and Kontaş
(2016), this research team supports the integration of concrete
manipulatives into mathematics instruction in secondary schools in
Trinidad and Tobago.
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DOES CLINICAL SUPERVISION WORK? The Stories of Two
Teachers Empowered to Adopt Student-Centred Teaching Strategies
in the Classroom Through a Clinical Supervision Intervention.
Alicia Massiah and Freddy James
This paper reports on an action research study that implemented
a clinical supervision intervention with two secondary school
teachers in the education district of Victoria in Trinidad and
Tobago, to improve their instructional skills in using the Thinkpair-share and Jigsaw student-centred teaching strategies in
their classrooms. The paper tells the stories of the teachers’
transition from resisting - not seeing the need to change from
their teacher-centred strategies - to embracing and valuing
student-centred strategies they were exposed to during the
intervention. The participants had at least ten years’ teaching
experience but no formal initial teacher preparation for
teaching. The data collection instruments used were an
interview, a Likert scale teaching survey, a questionnaire,
reflective journals and observation. Data were analysed by
organising and categorising into themes for each research
question and constructing teacher narratives from the data.
Results of the study illuminated the tensions and contestations
the teachers underwent as they perched on the threshold of
becoming a different kind of teacher, and how they made the
transition. The results also indicated that clinical supervision
can improve teachers’ pedagogical and instructional skills, and
the use of student-centered teaching strategies can create
meaningful learning experiences that can lead to increased
student engagement and achievement. The researchers
conclude that clinical supervision is an effective professional
development mechanism that resonates at the chalkface of
education, that is, in the classroom.
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Introduction
Millennial learners, 21st century learning, and personalised learning are
ubiquitous terms in education today. As the world changes, educators find
themselves in a position where they are preparing students for a future and
a world which are unknown to them (Schleicher, 2015). The facts of today
are not necessarily the facts of tomorrow; the cultural and social issues of
today may be replaced by new ones. As such, it is imperative that our
students receive an education that empowers them to become critical
thinkers, collaborators and innovators. Student-centred rather than
teacher-centred teaching methods are more likely to achieve this. Yet, in
the researchers’ experience, for some educators, there appears to be a real
fear to let go of the traditional chalk and talk method of teaching and to
embrace more student-centred approaches.
In emphasising the need for innovation in education, the
Organization for Economic Cooperation and Development (OECD)
(2016), for instance, states that teachers are sometimes perceived as being
change resistant, which can negatively impact the quality of education
offered. The OECD (2016), however, corrected this misconception,
highlighting that teachers are willing to change but may not do so for a
variety of reasons. Some of the reasons they put forward were that teachers
feel that too many changes are top-down, formulated without their
consultation, but with them being wholly responsible for the successful
implementation. Another reason is a lack of collaboration among teachers
themselves which could encourage professional development, and,
further, teachers feel that they are not sufficiently skilled to use more
innovative methods of teaching.
Rotherham and Willingham (2009) postulated teachers know
about student-centered teaching methods and believe that they are
effective but do not use them as they may create classroom management
problems. Furthermore, they require the teacher to be knowledgeable
about a broad range of topics and to be prepared to make in-the-moment
decisions as the lesson progresses. Herrmann (2017) added to the debate,
stating that teachers view the status quo as more comfortable and less
risky, fearing losing competence when they must move from a predictable
and comfortable place to embrace newer methods of teaching.
Research has linked student learning and achievement to the
quality of teaching received in classrooms (Marzano, 2007; Blomeke,
Olsen & Suhl, 2016 & Mckinsey, 2017). If schools want to develop critical
thinkers and prepare students for the future, the quality of teaching
students are receiving must be their focus. Within the discourse on
education in Trinidad and Tobago (T&T), the reliance on the teacher-
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centred approach has been criticised, as well as the lack of creativity in
classrooms, and a preoccupation with the passing of examinations (Warner
& Kaur, 2017, De Lisle, Seecharan & Ayodike, 2010 & Edwards, 2007).
These challenges must be addressed if we are to adequately prepare our
students for the challenges outside of the school environment. The best
way to do so is to train our teachers to use newer and more exciting
teaching strategies in the classroom. Administrators must then focus on
becoming instructional leaders prepared to advance the professional
growth of their teachers. It is here that clinical supervision plays a critical
role as a mechanism to improve teachers’ pedagogical and instructional
skills and serves as a corollary to the quality of teaching and learning in
classrooms.
This paper reports on an action research study that examined the
role of clinical supervision in helping two teachers to improve their
pedagogical skills. It also sought to determine if the clinical supervision
intervention helped teachers to enhance their skills in the use of studentcentred teaching strategies such as Think-Pair-Share and Jigsaw and, by
extension, if the learning experience and student achievement in the
classroom improved. The views of the participants are reported through
the narratives constructed through their interviews, self-reflective journals
and the researchers’ journals. Reflective journals in the form of narratives
provide powerful prismatic windows into how the teachers construct their
knowledge and beliefs of the self-as-teacher (Mahlios, Massengill-Shaw
& Barry, 2010).

Background and Situational Context
In T&T, the government continues to increase its investment in the
education sector with a view to improving and reforming it. In its National
Report on the Development of Education (2008), the Ministry of
Education indicated teachers are required to adopt student-centred
approaches to teaching and learning; moving away from lecturing to
become more of a “guide on the side”, using demonstration and infusing
Information and Communication Technology in the learning process. Still,
despite being professionally trained and acknowledging that they have
learnt new and more effective teaching strategies (James, Phillip, Herbert,
Augustin, Yamin-Ali, Ali & Rampersad, 2013), many teachers continue
to use teacher-centred approaches.
It seems as if it is a culture that is entrenched in their practice. In
fact, Jennings (2001) and Melville-Myers (2001) described teaching
methods in Trinidad and Tobago as teacher-centred, emphasizing content
and dissemination of knowledge with a reliance on traditional pedagogical
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practices such as the memorisation of notes with limited opportunities for
the development of critical thinking skills. This seems to hold true for
some today. At present, there appears to be little change in teaching
methods despite technological advances, more tech-savvy students and
efforts by the Ministry of Education to revamp the education system.
Warner & Kaur (2017) indicate that despite a highly developed secondary
school curriculum and continuous encouragement for teachers to receive
training, “the traditional modality of teacher-centred instruction continues
as the major instructional approach” (p. 194).
At Golden Valley High (pseudonym), the school under study, it is
very much the same. The school is in a suburban area in San-Fernando,
within the Victoria Education District. Golden Valley High is a
government secondary school and is generally perceived as one of the
better performing government schools. However, teachers have begun to
raise concerns that students are not performing as well as they ought to
and at times seem to lack the motivation to do well academically. Students
have also voiced their concerns, lamenting that classes are boring and there
is no attempt by teachers to use different strategies apart from lecturing or
calling notes. One of the most prevalent issues for students is the limited
use of ICT by teachers, and the apparent indifference of teachers to
improve their methods of delivery.
The researchers observed that at Golden Valley High teachers tend
to use more of a teacher-centred rather than a more student-centred
approach in the classroom. When questioned about their reasons for using
this approach, some teachers indicated that there is no time for group work
and students will not learn if other strategies are used. Teachers also
mentioned that they are consumed by fears of not covering the syllabus.
The prevailing thought is that there is no time to engage in new strategies;
one should simply get the material covered so that students can pass the
examination. This approach does not provide the type of student
experience in the classroom that fosters student engagement and
empowerment, particularly in terms of providing the 21st century digital
skills that students need to function effectively in the future. If this gap is
left unchecked, it can negatively impact student achievement. The
researchers felt that it was imperative to do something to improve teachers’
pedagogical and instructional skills to successfully enhance academic
achievement and promote the development of important learning skills for
students. A clinical supervision intervention involving the development of
selected student-centered teaching strategies was chosen to fill the gap. As
such, the purpose of the study was to investigate the extent to which the
implementation of a clinical supervision intervention, focused on
developing teachers’ skills and practice, using student-centred teaching

Does Clinical Supervision Work?
strategies could improve the learning experience in the classroom for
teachers and students and, as a corollary, improve student engagement and
motivation.
Clinical supervision was chosen as the intervention as Brennen
(2000) states, through clinical supervision, “teachers are able to develop
new skills and strategies which will be replicated as needed. As teacher
instruction improves, students will become more motivated, classroom
management will be improved and a better atmosphere for promoting
learning will exist” (para. 14).
In conducting the study, the researchers thought it necessary to
verify what teaching strategies were being used by teachers. The first
research question, therefore, was: What student-centred teaching
strategies are being used by teachers at Golden Valley High during
classroom instruction? Interviews were conducted with two teachers from
the Business and Languages departments, which revealed teachers were
not employing any student-centred teaching strategies, and it was
necessary to engage teachers in the clinical supervision process to develop
their skills in using selected student-centred strategies, namely, Jigsaw and
Think-Pair-Share.
This led to the development of the second research question: How
have teachers’ skills in implementing student-centred strategies such as
Jigsaw and Think-Pair-Share in the classroom improved as a result of a
clinical supervision intervention targeted at developing teachers’ skills in
these pedagogical and instructional areas? After training teachers to
implement new student-centred teaching strategies in the classroom, it was
necessary to investigate if the learning environment in their classes
changed. The third research question developed was: To what extent has
teachers’ use of Jigsaw and Think-Pair-Share improved the learning
experience and student achievement in the classroom?

Literature Review
This study drew on several theoretical and conceptual perspectives to
provide an organising framework. These perspectives included, teaching
and learning, liminality, clinical supervision, teacher-centred versus
student-centred teaching approaches and their effectiveness. Further
expositions on these perspectives follow.
The concept of liminality and its role in professional development
Clinical supervision by nature is a form of professional
development that is collaborative and occurs over a period of time. It is not
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a one off. It occurs within the context of a supervisor and supervisee
relationship that is created to assist the supervisee in improving and
developing his/her practice. The process is, therefore, one in which some
transformation is expected to occur in terms of the supervisee’s actions and
behaviours. The researchers’ intent was to capture, in real time and upon
reflection, the influence the intervention was having on the teachers, in
terms of refinement of their beliefs of teaching, their belief in themselves
as teachers, and the transitions, if any, that they were experiencing. The
concept of liminality provided a prismatic lens for the
researchers/supervisors to conceptualise and interpret the teachers’
experiences of uncertainty, instability, tensions, enlightenment and shifts
in belief, as the intervention provided a “period of margin” or “liminality”
(Turner, 1964, p. 46) that takes place as an individual is on the verge
(Batchelor, 2012 & Cook-Sather, 2006) of transitioning from one state to
another in a process of “becoming” or “transformation” (Turner, 1964, pp.
46-47). More so, it helped the researchers/supervisors to understand the
intersections between the teachers’ original status, pre-intervention, their
status being sought during and post-intervention.
The teaching and learning process involves an interaction among
the teacher, the students, and the content (Marzano, 2007). Students,
therefore, must be active participants in the learning process as learners
today are no longer content to learn in traditional ways. This means that
educators must continuously improve pedagogical practices to ensure that
learning takes place. Research shows that the more teachers have
pedagogical competence, the greater is the achievement of the students
(Marzano, 2007). Teachers are, therefore, challenged with the
responsibility of creating an engaging and innovative learning
environment. It is critical that they ensure learning takes place in the
classroom, and that they employ a variety of strategies to promote student
achievement. The challenge for teachers exists in determining the best
strategies to employ to meet the needs of students. It is here the concept of
following a teacher- or student-centred philosophy emerges. The teachercentred approach places the teacher at the centre of the classroom. In a
student-centred learning environment, the student moves from being
passive to an active participant in the learning process and takes greater
responsibility for his/her learning.
Teacher-Centred vs Student-Centred Approaches to Learning
The teacher-centred classroom is both conservative and
traditional. It places the teacher at the centre of the classroom. A typical
teacher-centred classroom is one where there is minimal student
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interaction, and teacher student interaction, which are essential aspects of
effective teaching and learning (Toh, 1994; Yale Centre for Teaching and
Learning, 2016). Teachers make all the decisions regarding content taught,
methods used and forms of assessment. As teacher talk exceeds student
talk, students become passive learners viewed as empty vessels to be filled
with the teacher’s knowledge. This can negatively impact student growth
and interest as emphasis is placed on students knowing and remembering
facts presented by the teacher (Duckworth, 2009; Brittney, 2003).
The student-centred approach casts the teacher as a facilitator
rather than presenter. It is a direct contrast to the teacher-centred approach
and encourages discovery learning and students learning from each other
(Weimer, 2002). Student-centred learning environments are rooted in the
works of constructivist theorists such as Dewey and Piaget who posit that
learners are active participants in creating their own knowledge. Here, the
teacher is seen as a facilitator and coach implementing cooperative work
in the classroom. Student-centred learning, therefore, dispels the notion
that the student is a passive recipient, because both teachers and students
share the focus in the classroom. Students are actively learning, taking
responsibility for their own learning and are directly involved in the
learning process. As such, there is equal interaction between the teacher
and students, which can be beneficial in promoting student growth and
interest, which are critical in teaching the 21st century learner.
Is Student-Centred Teaching More Effective Than Teacher-Centred
Teaching?
The teacher-centred approach is often viewed in a negative light
and is criticised for its lack of ingenuity and disregard for the contribution
the learner can make. It is seen as authoritarian, lacking vision and
encouraging rote memorisation. Despite these criticisms, there are
supporters of teacher-centred instruction. In investigating the best
approach to use in teaching children to read, the National Institute of Child
Health and Human Development in the United States (2000) found solid
empirical evidence that teacher-centred approaches are clearly related to
improving student reading performance. Similarly, in determining how
teachers taught students Mathematics, Morgan (2009) found that teacherdirected activities were the most effective in improving students’ academic
performance. Student-centred instruction only improved outcomes among
students who did not previously exhibit difficulty learning Mathematics.
Bruno (2014) concurs as he regards student-centred teaching as being
beneficial for relatively strong students, but often not meeting the needs of
students with weaker skills, and that teacher-centred strategies have many
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advantages. In support of Bruno (2014), Concordia University (2012)
cited the classroom remaining orderly, students learning independence and
correct information given to students as advantages of the approach.
Supporters of the student-centred approach, however, believe that
as the student becomes an active participant in his/her learning, the
learning experience can become more meaningful. Among the benefits of
this approach are encouraging critical thinking skills, boosting student
confidence and more interesting and exciting classes (Sayre, 2013;
Wohlfarth, 2008 & Lea 2003). Examples of student-centred strategies are
active learning, cooperative learning and inductive teaching and learning.
This study focused on the use of two cooperative learning strategies:
Jigsaw and Think-Pair-Share. Cooperative learning, according to Johnson
& Johnson (n.d.), involves students working together in small groups to
maximise their own and other students’ learning.
Think-Pair-Share is a cooperative discussion strategy developed
by Frank Lyman (1981). With this strategy, students are taught to listen to
the question, think about the question, to discuss the question in pairs and,
finally, to raise hands and share with the total group. Among the benefits
of the strategy are increasing students’ willingness to share openly in front
of the group, bringing out students who never speak in the arena setting,
increasing on-task behavior, and decreasing disruptiveness. It also created
a safe setting in which almost all students will talk with a partner,
increased “wait-time”, which could be associated with better recall, and
improved the quality of responses made (Lyman, 1981).
Sampsel (2013) and Bamiro (2015) support Lyman’s (1981)
postulation when they indicated that the use of the strategy positively
impacts student participation, class enjoyment, student achievement and
the development of higher quality cognitive and problem-solving skills.
Student-centred strategies also positively impact the learning experience.
Additionally, Walters, Smith, Leinwand, Surr, Stein & Bailey (2014)
found that student-centred teaching strategies in Mathematics classes
resulted in higher levels of student engagement, an increase in student
learning, deeper connections to the subject, higher levels of understanding
and higher scores on assessments.
The Jigsaw classroom invented by Aronson (1970) requires
teachers to arrange students in groups. Each group member is assigned a
different piece of information. Group members with the same information
join to discuss, after which they return to their original groups with each
person sharing his/her information. The sharing of information completes
the “puzzle” as students form a whole idea of the topic. Azmin (2016) and
Hanze and Berger (2007) cite increased student enjoyment of the lesson,
improved relationship with peers, higher levels of confidence, autonomy
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and achievement as some of the benefits of employing Jigsaw in the
classroom. While there are numerous benefits of using these cooperative
strategies, Baloche and Brody (2017) indicate that the class becoming too
noisy, the strategies being time consuming and certain students
dominating the class, as potential challenges of using them.
Clinical Supervision as an Intervention
Clinical supervision is one of the techniques used to improve
teachers’ competencies in classroom instructional practices and, by
extension, teacher quality. It was the intervention strategy used in this
study to empower teachers to implement the Think-Pair-Share and Jigsaw
strategies in their classrooms. The goal of the intervention being reported
on was to help the teachers increase student engagement and improve
classroom management by using student-centred teaching methods. The
researchers felt justified in using clinical supervision as an intervention,
because it is a developmental process for which the foremost goal is to
help teachers develop skills in using instructional strategies (Acheson &
Gall, 1992). In determining the effects of clinical supervision on teacher
performance, Veloo, Komuji and Khalid (2013) found the process had
positive effects on teaching, including increased teaching quality of
teachers and enhanced student understanding. Aldaihani (2017)
concurred, stating that clinical supervision allows the teacher to get
information on advanced teaching styles, learn to control the classroom
environment, deal with students, and prepare and present lessons in an
attractive and effective way.

Methodology
The chosen design for the study was action research. According to Mills
(2000), action research is the systematic inquiry, conducted by teacher
researchers in the teaching or learning environment to gather information
about the ways their schools operate and how their students learn. Action
research was appropriate for use in this study because the intervention was
focused on professional development and improvement of the pedagogical
skills of two teachers through clinical supervision (Luttenberg, 2017). It
allowed the researchers to work collaboratively with the teachers to
identify problems and issues at the classroom level and find ways to make
improvements in their pedagogical and instructional skills. Action
research facilitated reflection on and in practice, and, through journaling,
allowed practitioners to tell their stories. Deeper expositions on the use of
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the reflective journal and the role and use of narratives and stories in the
study are discussed below.
Data collection methods
Narratives and reflective journal writing
Through the telling of stories, humans keep the memory of their
experiences and the history of their communities. At the same time, the
narrative mode imposes order on the heterogeneity of experience and,
therefore, does not merely reflect it but constructs it (Fina &
Georgakopoulou, 2012, p. 17).
The purpose of the intervention was to develop teachers’
pedagogical and instructional skills in the use of student-centred strategies.
Knowledge is constructed based on one's epistemology and ontology. As
such, the teachers would construct meaning as they experience the
intervention and retain and sustain as they see fit. Using the reflective
journal was, therefore, a particularly important data collection method, but
reporting the findings by using stories not only gave the teachers a voice,
but also allowed them to hear their voices. The use of narratives in this
way promotes the emergence of what Batchelor (2012) calls the
ontological voice or the “voice for being and becoming” (p. 598). The
reflective journals provided prismatic windows into the beliefs and selfperceptions of the teachers contextually and developmentally. The
reflective journals allowed the teachers to understand craft and to
communicate the reasons for their professional decisions and actions to us,
the researchers/supervisors.
Other Data Collection Methods and Data Analysis
The research questions determined the data collection methods
used in the study. To answer research question one, which asked what
student-centred teaching strategies were being used by teachers at Golden
Valley High during classroom instruction, a Likert scale survey, and a
semi-structured interview, were used to determine the teaching strategies
employed by teachers in the classroom. The Likert scale survey was a free
classroom teaching style survey developed by the Science Education
Resource Centre at Carleton College in the United States of America.
There were six items on the survey that examined where a teacher fell in
the context of a series of teaching characteristics. The teachers read the
characteristics and decided where they fell on the 1-5 scale. After
completing the six items, the total score was used to classify teaching
styles according to four classifications available. This survey allowed
teachers to determine their teaching styles through a quick and simple
format.
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A semi-structured interview was also used for determining the
teaching strategies used in the classroom. A prepared list of open-ended,
semi-structured questions was used in addition to probing questions for
clarification. This allowed the researchers to understand the strategies used
by the teachers and the reasons why, as well as what challenges were
encountered during instruction. Marshall (2006) states despite being time
consuming, interviews are useful to help the researcher gain insight and
context into a topic and allow respondents to describe what is important to
them.
Data collection for research question two, which asked how have
teachers’ skills in implementing student-centred strategies such as Jigsaw
and Think-Pair-Share in the classroom improved as a result of a clinical
supervision intervention targeted at developing teachers’ skills in these
pedagogical and instructional areas, was done through observation and
teacher journals. Journals were critical sources of data, because they
chronicled the teachers’ progress throughout the clinical supervision
process. The method of observation is a part of the clinical supervision
process. In this study, the researchers observed the teachers in the
classroom delivering lessons to their students. Recording of observations
was done through the researchers’ field notes in a narrative, descriptive
style. The field notes allowed for charting of the teachers’ progress
throughout the clinical supervision process.
Data collection for research question three, which asked to what
extent has teachers’ use of Jigsaw and Think-Pair-Share improved the
learning experience and student achievement in the classroom, was done
through semi-structured teacher interviews, student questionnaires, and
observation. Interviews were semi-structured, which allowed for the
researchers to ask probing questions and seek more clarification to
properly determine how the use of student-centred strategies improved the
learning experience for the teacher and students. The interview and
questionnaire were used in addition to observation as both the teachers and
students would be given the chance to express the impact they felt studentcentred teaching strategies had on them. Student questionnaires were
essential, because they were directly affected by what the teachers did in
the classroom, and they were the ideal candidates to share information on
the effectiveness of teaching strategies. During clinical supervision
sessions, the teachers’ use of student-centred methods was observed while
the researchers made field notes for each session.
Data that addressed each research question from interviews,
questionnaires and observation were extracted and summarised into
themes using the process of coding (Creswell, 2009). Apart from those

Alicia Massiah and Freddy James
data that reflected the findings from the students’ questionnaire, data were
presented through the narratives constructed for each teacher.
Participants
The main participants in the study were Ms. Grant and Mrs.
Martin. Ms. Grant is between 30-40 years of age and has been teaching for
twelve years. She teaches Principles of Business and Tourism at the fourth
and sixth form levels respectively. She holds a Bachelor of Arts Degree in
International Business Administration and has been teaching at Golden
Valley High for the duration of her teaching career. Mrs. Martin is between
30-40 years of age and has been teaching for ten years. She teaches
Spanish at the first to third form levels and holds a Bachelor of Arts Degree
in Spanish. She has been teaching at Golden Valley High for
approximately two years.
These teachers were selected for several reasons. Firstly, both do
not have any formal initial teacher preparation for teaching. Secondly, they
frequently spoke with one researcher about their students and strategies
that can be implemented in the classroom to improve their performance.
Ms. Grant also admitted that she struggles with student engagement in her
classes while Mrs. Martin identified that she had challenges with
classroom management. These reasons suggested that a clinical
supervision intervention was necessary to assist both teachers in
improving their pedagogical and instructional skills. The clinical
supervision process provided knowledge and practice in using new
teaching strategies in the classroom.
Other participants in the study were the students of Ms. Grant’s
Form Four Principles of Business class which comprised 32 students
ranging in ages from 14-16, and Mrs. Martin’s Form One Spanish class of
30 students ranging in ages from 12-13. Additionally, the two researchers
were participants as they observed, discussed, and evaluated the lessons
with the teachers.
Implementation Plan
Prior to the beginning of the intervention, Ms. Grant, Mrs. Martin
and one of the researchers met to discuss how the clinical supervision
process would work. It was agreed that the intervention would be
collaborative in nature, with six sessions for each teacher, targeting
various instructional and pedagogical skills to be developed. Resource
material such as a lesson plan template, videos and readings were made
available to the teachers via a website created to facilitate the clinical
supervision. The use of the website allowed for the development of the
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21st Century skills necessary for all learners at all levels of education; that
is, curation, communication, collaboration and critical thinking. All
materials created and uploaded by participants and researchers were
curated and continue to exist online. Participants and researchers used
digital tools, such as Padlet, Google Docs and WhatsApp to communicate
and collaborate. The discussions and online activities, such as lesson
planning and reflection on and in practice, provided opportunities for
critical thinking.
The clinical supervision intervention implementing the ThinkPair-Share and Jigsaw strategies followed the three-step process of preconference, observation and post-conference. The following occurred
during each phase:
•
Pre-Conference: The teacher discussed the lesson to be taught and
gave details such as the topic, objectives and teacher strategies to deliver
the content with the supervisor/s. In addition, focus was placed on what
the students would do during the lesson. The supervisee and supervisor/s
discussed the specific areas to be observed, and how data would be
recorded.
•
Observation: As the teacher delivered the lesson, the supervisor/s
recorded what took place during the lesson.
•
Post-Conference: The supervisor/s encouraged the teacher to
reflect on the lesson through Socratic questioning. The supervisor/s gave
feedback on observations made, highlighting the strengths of the
supervisees and mentioning areas for improvement. Problem areas of the
lesson and strategies to address them were discussed.
The clinical supervision intervention was used to develop the
teachers’ pedagogical and instructional skills by using more studentcentred teaching strategies. The goal was to empower Ms. Grant to engage
her students through questioning and implementing student-centred
strategies in her classroom. The goal for Mrs. Martin, was to improve her
classroom management skills through implementing student-centred
teaching strategies in her classroom.
Clinical supervision was chosen as the intervention as it sought to
ensure the professional development of both teachers. Acheson and Gall
(2003) state that clinical supervision provides teachers with objective
feedback on the current state of their instruction, diagnoses and solves
instructional problems, and the general goal is to improve teachers’
classroom instruction.

Discussion and Telling of the Emerging Stories
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The stories that chronicle the journeys, intersections and liminality
experienced by teachers and students are presented below. The stories are
constructed from the various data collected from teachers and students.
The researchers make meaning of these data in reference to the literature
reviewed, and the understandings that emerge about the individuals
involved in the research. The teachers’ stories tell a tale of individuals
reflecting on their practice as teachers, and confronting their beliefs,
philosophies and identities as teachers. They tell how teachers embody
liminality as a metacognitive frame to explain and understand the
transitioning and reflexivity that they experience during the intervention.
Teachers’ Stories: An Examination of Self Before the Intervention
Ms. Grant
“I think I’m a very prepared and thorough teacher. I think maybe at times
I am student-centered, but, generally, I think I am teacher-centred. I have always
told my students that I am in charge of the classroom, not them. I generally use
lecturing as my way of delivering content. When I lecture, I allow the students to
take notes and, sometimes, I call out notes for them. I stick with lecturing and
notes because we do not have the time for anything else. The students are quiet
during the lesson and there are less interruptions because they are busy writing
when I call out a note. Also, when I give them the note, I am sure they have the
correct information. There are some disadvantages. Sometimes, I can see students
are bored or they’re falling asleep while I call the note. When I lecture, some boys
are always distracted. I’ve never tried anything new, because I think the students
are too indisciplined. With my current strategies, there is no room for talk and
unruly behavior, because I keep them busy. I also use these methods, because my
teachers taught me like this, and it was effective. I’ve been teaching for many
years now, and I always cover the syllabus and get good results, so I don’t see the
need for me to change anything. I mean, sometimes I think about trying something
different, but I don’t think the students are mature enough, and then I keep
thinking about how time consuming it would be to try another way. I seem to be
doing ok so far.”

Mrs.Martin
“My teaching style? You know I don’t think I’ve ever been asked that
question. I don’t think I’ve even thought about it. Let me see, I think I try to make
class exciting, and I’m patient with the students. I teach a foreign language, so I
need to be patient because it’s something new to them. I’m very easy going, but
they know I’m in charge. I’m mostly teacher-centred, because I like being in
control of the classroom. Now that I think about it, I just go into the class with the
text, and I go over the information with the students. That’s a problem, isn’t it?
The advantage when I give them the information is, I know it’s correct. I would
probably say maybe it’s boring to hear me speak all the time. I can see students
lose focus many times. I tried playing a game once, and it was a disaster! They
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were too noisy, and I was becoming annoyed. We also took up almost the entire
period just trying to get everyone to do what they were supposed to. I can’t afford
to do anything else, because we have so much work to cover. It’s easier to just use
the text and go through; it’s been working for me so far, so why should I change?”

From their accounts, both teachers described themselves as
teacher-centred, emphasizing that they are in control of their classrooms,
with Ms. Grant sharing, “I am in charge of the classroom, not them” and
Mrs. Martin indicating, “I like being in control of the classroom.” With
their emphasis on control of their classrooms, both seemed to suggest that
they strongly believed in the teacher’s role as the authority in her
discipline, disseminating knowledge, with students as passive recipients
of this knowledge. The survey results corroborated the teachers’
descriptions of themselves, in terms of their classroom teaching style being
teacher-centred. In the survey, both described their classrooms as one
where they speak for more than 95% of the class, with limited interaction
between themselves and students, who rarely do activities and work
together.
The teachers seemed to have a negative perception of student-led
activities as a teaching strategy, with both believing that only they could
give students “correct” information. Ms. Grant shared, “When I give them
the note, I am sure they have the correct information”, and Mrs. Martin
indicated the same, “The advantage when I give them the information is, I
know it’s correct.” Both teachers acknowledge that as they reflect on their
teaching methods, they realise that their methods may be problematic,
because they come across as “boring”, caused students to “lose focus”, be
“distracted” and “fall asleep in class”. Yet, while the teachers recognise
that their methods may not be engaging and motivating, they resist
changing them for various reasons. Both mention that using a different
method may not allow them to, “cover” the amount of work they must, as
advocated by Mrs. Martin, or to “cover” the syllabus as declared by as Ms.
Grant. The account of Ms. Grant’s showed that she was content to
maintain the status quo and culture; because she was taught in that way,
she, therefore, taught in that way and, in her opinion, with good results,
meaning that students passed their examinations.
In addition, both seem to believe that a student-centred approach
fosters “unruly” and “noisy” behavior where the teachers lose control of
the classroom. Ms. Grant shared that she had not tried any new strategies,
because she thinks the students are too “indisciplined”, and she seemed to
perceive a quiet and orderly classroom as the only way learning can take
place, because she indicated, “there is no room for talk and unruly
behavior.” Mrs. Martin, too, appeared to share a similar belief. She
described her attempt to use a game as a teaching method “disastrous” and
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time consuming, and she described herself as becoming “annoyed”. Their
sentiments suggest that there is a real fear of giving up control and
rethinking how students ought to learn.
It is interesting that both teachers at this point were in no way
concerned about making learning interesting and empowering for the
students. It seems that both teachers’ philosophy of teaching stemmed
from their own experiences of teaching. Implicit in their accounts is a
sense that ‘if what we’ve been doing gets passes, why change’. There is a
sense in which one cannot fault the teachers, for they have not seen things
done another way, and they did not know how it would work differently,
and with success. Nevertheless, intuitively both teachers seemed to believe
that their methods may not be best for the students.
Their accounts suggest a lack of student-centered strategies
employed in the classroom. Both teachers identified lecturing as their
primary method of delivery. This confirms Melville-Myers (2001),
Edwards (2007), De Lisle (2010) and Warner and Kaur’s (2017) research.
While the teachers embraced the use of lecturing, and share concerns about
trying new strategies, both seemed to defend their use of the strategy by
readily admitting that there are disadvantages of employing this as their
main strategy, supporting Duckworth’s (2009) and Brittney’s (2003)
postulation that the teacher-centred approach can negatively impact
student growth and interest. Despite acknowledging the disadvantages of
lecture as their main strategy, and questioning its use, both seemed
reluctant to attempt new strategies, and were comfortable to continue to
employ this method of delivery. Both teachers expressed a real fear of not
completing the syllabus, which corresponded with Edward’s (2007)
postulation that teachers are limited to traditional methods due to these
fears. In addition to this, the fact that their students had been performing
while they used the lecture method seemed to be enough reason for both
teachers to continue using the method.
Teachers’ and Supervisors’ Observations: The Clinical Supervision
Journey and Lessons Learned (or not) Along the Way
The rich data collected from the teachers’ and supervisors’
journals, field notes and observations revealed strong themes of increased
teacher efficacy, changes in pedagogical approach and a resulting
improvement in classroom environment. Excerpts from the teachers’ and
supervisors’ recordings are discussed below.
Ms. Grant
Ms. Grant’s clinical supervision journey is an example of an
increase in teacher efficacy and growth in confidence, because with each
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session, she recorded a sense of accomplishment in being able to use the
strategies in her lessons. For her first session, Ms. Grant was hesitant to
include student-centred teaching strategies in her lesson. She shared that,
she was “afraid of not being able to cover the content of the lesson and
was unsure of doing it right.” Despite this, Ms. Grant appeared to be at
ease using the Think-Pair-Share strategy as she recorded, “I will definitely
continue to use this strategy; it’s simple to use.” Her comfort in using the
strategy was noted by her supervisor who also recorded that Ms. Grant
showed, “No problems implementing Think-Pair-Share in the lesson.
Teacher [Ms. Grant] seemed at ease and confident with the strategy.”
Not only did she experience comfort in using the strategy, but Ms.
Grant recorded that using Think-Pair-Share, “really yielded results and
students gave good answers.” She also noted that “Student participation
was greater” and “I noticed improvement with myself as a teacher with
regard to questioning.”
In her second session, Ms. Grant was more reflective and willing
to admit that lecturing may not always be the best strategy to employ as
she shared, “I realised that maybe lecturing a lot in the lesson was taking
up time that could have been spent encouraging students more or having
them working together.” By her third session, Ms. Grant stated that, “Once
again I saw improvement in my delivery of the lesson” and “students were
more participative when answering questions.” Attempting the strategy
and finding that it was simple to use seemed to dispel Ms. Grant’s early
fears of trying a new teaching strategy in her classroom. It was evident that
her pleasure in finding the strategy “simple to use” began to cause a shift
in her belief that the students were “too indisciplined” to try a new
strategy, because she recorded, “I am feeling more confident in using this
strategy to allow students time to discuss among themselves.” Therefore,
practising using the strategy and seeing her students becoming more
engaged and giving ‘good’ answers, engendered a change in Ms. Grant’s
teaching philosophy, the catalyst for which was using a more studentcentred approach. This was reflected in her assertion that “This is a teacher
and student friendly strategy and I am comfortable with it.”
The shift in Ms. Grant’s beliefs about a teacher-centred classroom
was also noted by her supervisor who by the third session recorded in her
journal, “I was able to see evidence of Ms. Grant’s pedagogical skills
improving. I noticed growth in her from our last sessions” and “From the
first to this session, the teacher [Ms. Grant] has minimised her use of
lecturing and has been using more student-centred strategies.”
In her pre-intervention interview, Ms. Grant shared, “I’ve been
teaching many years now, and I always cover the syllabus and get good
results, so I don’t see the need for me to change anything.” While Ms.
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Grant experienced some difficulty in using the Jigsaw, excerpts of her
journal show beginnings of a transformation from a teacher rooted in her
beliefs that there was no need to try new strategies in the classroom, to one
who was willing to embrace change and continue attempting to use new
teaching methods. She shared, “The Jigsaw takes some getting used to; it’s
not as easy to implement as Think-Pair-Share. I think I tried too much in
this session, but I’ll improve the next time I use Jigsaw.” The positive
reaction she gained from her students also encouraged Ms. Grant to
continue using the strategy as she noted, “Since I received such a positive
response from the class, I will use the Jigsaw activity again.”
As the clinical supervision process continued, Ms. Grant’s skill in
using the strategy improved, thus, encouraging her to feel comfortable and
more confident in her ability to use the strategy. She records, “I am
enjoying the use of the Jigsaw activity and I think the students are as well.
I am comfortable and plan on using it for myself in another lesson. I think
I am now confident in my ability to use these strategies in another class.”
Ms. Grant’s supervisor noted that as the clinical supervision
process progressed, Ms. Grant continued to grow and experience changes
in her pedagogical approach, recording, “It amazes me how much growth
has taken place in Ms. Grant. She continues to make efforts in the area of
student engagement.” This coincides with Ms. Grant’s reflections that
suggested she was moving from her predictable and comfortable place in
teaching, to one of innovation as she shared, “I will definitely continue to
implement both strategies in future lessons, and I am now excited to try
other student-centred strategies.”
It is evident that Ms. Grant’s willingness to change her approach
in the classroom was as a direct result of seeing her students become more
engaged in her classes. She noted, “Student response and participation in
my classes have really improved. Since the students are responding so
positively, I will use these activities again.” In her fifth session, it was even
clearer that there is a link between student engagement and teacher
efficacy as Ms. Grant recorded, “I am enjoying the use of the Jigsaw and
I think the students are as well. Students are very enthusiastic; it is good
to see them enjoying class rather than looking bored. I will continue using
these new strategies.” This was also noted by her supervisor who recorded
in the last session, “Teacher [Ms. Grant] is very familiar with the strategy
and seems to enjoy seeing the students engaged in the activity; teacher’s
skill has improved.”
Ms. Grant’s story shows a teacher’s progression from one firmly
rooted in using the lecture method to one open to exploring new
possibilities, using more engaging and empowering student-centred
methods. In her last session, Ms. Grant shared, “I feel a sense of
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accomplishment from the entire process. I feel satisfied with the teaching
techniques I have learnt. They raised my standard as a professional
teacher and improved my relationship with my students.” This was also
highlighted by her supervisor, who recorded in her last journal entry,
“Teacher [Ms. Grant] has embraced the role of SCA in the classroom” and
“Teacher’s [Ms. Grant’s] skills have grown exponentially in all areas.”
Mrs. Martin
Like Ms. Grant, Mrs. Martin’s clinical supervision journey was a
transformative one as she documented her progression from doubting her
ability to use the strategies well, to becoming more confident in herself as
a teacher. After her first session, Ms. Martin seemed disappointed as she
shared, “Class was noisy at times. I was struggling as I didn’t use the
strategy well.” Her supervisor noted there was some difficulty but was sure
with practice Mrs. Martin would improve, noting, “Teacher made an error
in using the strategy, and there was some chaos; with practice, will
improve.”
This was noted by Mrs. Martin’s third session, with her being
more positive, recording, “I have improved tremendously from the first to
this session. I can use this strategy in another class and feel confident
about the benefits.” Her supervisor also noted that there was an
improvement in Mrs. Martin’s confidence and skill in utilising studentcentred strategies, stating, “Teacher [Mrs. Grant] had a better command
of the class and was more at ease with the strategy.”
As Mrs. Martin’s confidence in her ability to use the strategies
improved, her thoughts about using student-centred strategies in the
classroom began to change. In her pre-intervention interview, she shared,
“It’s easier to just use the text and go through. It’s been working for me so
far, so why should I change?” This sentiment changed as the clinical
supervision process unfolded. Mrs. Martin noted, “I see the value of this.
Class is getting better. I am getting better. I’m more comfortable and will
use the strategy by myself in another class.” Mrs. Martin’s comment that
she sees the value in using more student-centred strategies indicates that,
in terms of liminality, she has moved beyond the intersection, the margin
from essentially embracing the teacher-centred approach, to embracing the
student-centred approach.
With every clinical supervision session, Mrs. Martin’s
pedagogical skills and confidence in her ability to include other studentcentred strategies in her lessons grew. Seeing evidence of her growth, Mrs.
Martin recorded, “I’ve grown so much. I don’t doubt that class can
function with student-centred strategies. Love using the strategy.” Her
supervisor observed this, noting, “Teacher [Mrs. Martin] is progressing;
uses the strategy seamlessly. Confidence level and skill have increased,
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and teacher’s [Mrs. Martin’s] skills in using the strategy have improved
tremendously. Teacher [Mrs. Martin] is also including other SCA
strategies in her lesson.”
This boost in confidence in her ability to use the strategies
extended to Mrs. Martin’s classroom management skills as she noted,
“Class is getting better. I enjoy using the strategy; it’s helping me to better
manage the class.” With an improvement in her classroom management
skills, Mrs. Martin also noted a change in her students’ level of
engagement. In her pre-intervention interview, Mrs. Martin described
students as sometimes “bored” or “losing focus at times”. There was a
transformation among her students as she noted, “Students were very
involved in the lesson and seem to be enjoying class more.”
At the beginning of Mrs. Martin’s story, we saw her resistant to
change, comfortable in the belief that what she was doing did not need to
change as she said, “It’s been working for me so far, so why should I
change?” Despite this resistance, she seemed to acknowledge that her
teaching strategies could have been improved as she questioned her
reliance on the textbook and simply reviewing information from it. The
clinical supervision process evidently helped Mrs. Grant to reexamine her
pedagogical approach. She shared, “I can use these strategies in another
class and feel confident about the benefits. Teaching is more enjoyable
using these.”
Mrs. Martin’s story shows her evolution from a teacher rooted in
her belief that the teacher-centered approach was the only strategy to use
in the classroom to one willing to embrace change, because in her last
session, she shared, “I have improved tremendously from the first to this
session.” Her supervisor noted this, recording, “Teacher [Mrs. Martin] has
embraced the role of SCA in the classroom. Incorporated the strategy in
all lessons and used successfully. Teacher’s [Mrs. Martin’s] skills have
grown exponentially in classroom management.”
Students’ Observations: The Clinical Supervision Journey
Ms. Grant and Mrs. Martin were not the only ones to experience
noteworthy changes during the clinical supervision process. 100% of the
students in both classes indicated that their classes had changed due to the
clinical supervision exercise in which their teachers engaged. Of the thirtytwo students in Ms. Grant’s class, twenty-five indicated that they enjoyed
participating in the new activities, while eight did not. Mrs. Martin’s class
of thirty students saw twenty-six of them giving the activities positive
reviews, with four indicating that they did not enjoy the new activities.
The significant comments of the students highlighted emerging themes
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such as better class management, increased student engagement, enhanced
student understanding, enjoyment of the lesson and improved
relationships with peers.
Students indicated that the changes were positive. Ms. Grant’s
senior students shared sentiments such as, “Classes are now exciting, and
students are more alert;” “Class was more interactive;” “The teacher is
more active with the class and does activities;” “Class is less boring,
because we don’t have to write all the time;” “Students were engaged and
excited to see what Miss would do;” “I actually began to like POB,
because I was understanding the lesson;” and “It has changed for the
better; the class is more interactive and fun.”
Mrs. Martin’s junior students expressed similar views, saying,
“Class is more interesting and student behaviour is better;” “Students
were more obedient, and we had lots of activities which were fun to do;”
“The discipline and attitude of the class got better, and we were more
involved in the sessions we had;” “We got to speak more in Spanish, and
that helped me understand more;” “There were many activities which
were fun to do and made learning easier” and “The class is definitely not
boring; it’s interesting!”
Ms. Grant’s students also shared that the activities helped them to
learn more in class, stating, “Explaining to my peers helped me to learn
and remember more;” “I remembered more and answered questions
correctly;” “They challenged us to think and focus as we weren’t only
writing;” “I paid attention more because I was responsible for what I
learnt and I was teaching someone else;” “Because we had to teach each
other and discuss, it helped us to figure out answers to questions and to
answer correctly” and “I was more focused in class and paid attention
more and was able to understand better.”
Mrs. Martin’s students shared similar feelings. They indicated,
“Working with someone else helps you to understand better, and we were
able to form better sentences and remember vocabulary;” “I understood
better so I could have answered questions correctly;” “It
was easier to learn because it was more fun, and you had someone to help
you remember;” “ It was good to practice with my friend; I understood
better;” “We got to speak more Spanish and learnt more doing the
activities;” and, “I remembered more because I got to do more in class.”
With regard to improved relationships with peers, Ms. Grant’s
students shared, “I enjoyed the activities, because we were helping each
other learn and bonding with one another at the same time;” “I interacted
with people I don’t usually talk to so that was nice. I think for other people
too, we kind of made some new friends;” “We bonded with each other and
socialized more;” and, “I talked to lots of people I don’t usually talk to.”
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Mrs. Martin’s students conveyed similar opinions, saying, “It is
fun working with others and sharing our ideas;” “Cooperation with others
was a new thing for me with certain people in the class,” and, “It was nice
to share with someone before trying to answer in class; it made it easier
to talk to others.” Still, some students did indicate that the new strategies
posed some problems for them. Referring to the activities used with the
new strategies, they stated, “It became boring after a while, because some
people were wasting time,” and, “These things took up too much time;
some people weren’t doing the correct thing.” Some also shared, “There
were lazy students expecting others to do all the work.” These students’
comments warrant dialogue with the students, and deeper reflection
between the teachers and supervisors, to better design activities to make
students more engaged and accountable. Nevertheless, this issue of
students finding activities being time consuming is one of the challenges
raised by Baloche and Brody (2017).
The results of the study were also in accordance with literature
which states that student-centred teaching strategies positively impact
student participation, class enjoyment, student achievement and student
understanding, (Sampsel, 2013; Bamiro, 2015; Walters, Smith, Leinwand,
Surr, Stein & Bailey, 2014).
Teachers’ Stories: The End of the Journey: A Transformative Process
The teachers’ final remarks on the clinical supervision journey are
presented and discussed below.
Ms. Grant
“It has made a difference since prior to using these strategies, I
believed that the students were not capable of working on their own. I also
believed that using other strategies meant I would have to give up control
of the class. There has been a great difference in student participation in
my classes. I have gone from an unenthusiastic class to one where students
are engaged and seem to enjoy what they are learning. For me too, there
has been change. I have changed my idea of how a classroom must be. I
see that I was too rigid and not willing to adopt new strategies. Now, I am
eager to improve as a teacher. Clinical supervision was responsible for
this change because it is through that I learnt about these strategies. I can
tell you from our first session to our last, I saw improvement and I enjoyed
myself more. There was such a change in the class. I saw more student
participation than I ever did; the students gave quality answers and I could
see they felt proud of themselves. This made me feel better as a teacher.
You know, I used to dread going to that class before, but now I feel that
I’m equipped to have classes where they’re engaged and learning.”
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Mrs. Martin
“There has been a change in the class. Before we started, I had
difficulty with classroom management. I mean, there is always room for
improvement, but I have grown so much. Because of the process, students
in the class are on task and focused. Now, they’re not listless and bored. I
see them working throughout the class. I also have noticed they seem to
understand better and class participation has really grown. They are more
confident in sharing their answers now. Clinical supervision helped me to
write proper lesson plans, to plan my lessons and generally to gain more
confidence in myself. I have not had good experiences with clinical
supervision before this, so I can say there has been real growth. The class
is like a new class. This has done so much for me and my class. We went
from a chaotic environment to one where learning was taking place. I am
now equipped with the tools to become a better teacher, and I’m open now
to improving my practice.”
Both Ms. Grant and Mrs. Martin were in high praise of the
activities, indicating that they observed an increase in student achievement
in their classes. Both teachers made profound statements that clearly
exhibited that there was a shift in their beliefs regarding the use of studentcentred methods that can be adopted in the classroom. It is evident that
both teachers reflected on their practice and experienced a sense of
enlightenment throughout the clinical supervision process, as they moved
from a sense of uncertainty, to confidence in their ability to implement
new teaching methods in their classrooms.
The transformative nature of the clinical supervision process is
distinct. For both teachers, the process encouraged them to become
reflective practitioners, bringing about a change in their teaching
philosophies. For Ms. Grant, it is clear there was willingness to admit that
her previous practices were not benefitting her students as she recognised
the importance of being open to new methods in her classroom. Mrs.
Martin’s initial resistance quickly subsided as she saw evidence of the
changes that were taking place in her classroom as well as herself.
The growth in teacher efficacy and changes experienced in both
classrooms lend support to the notion that, if done properly, clinical
supervision helps teachers improve instructional skills, increases teaching
quality and has a significant impact on teacher growth (Acheson & Gall,
1992; Veloo, Komuji & Khalid, 2013).
The concept of liminality provided a prismatic lens for the
researchers/supervisors to conceptualise and interpret the teachers’
experiences of uncertainty, instability, tensions, enlightenment and shifts
in beliefs as the intervention provided a “period of margin” or “liminality”
(Turner, 1964, p. 46) that takes place as an individual is on the verge
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(Batchelor, 2012; Cook-Sather, 2006) of transitioning from one state to
another in a process of “becoming” or “transformation” (Turner, 1964, pp.
46-47). More so, it helped the researchers/supervisors to understand the
intersections between the teachers’ original status, pre-intervention, and
their status being sought during and post intervention.

Conclusion
The results of this study were profound, cementing the fact that clinical
supervision is a valuable tool to employ in the quest to improve teachers’
pedagogical and instructional skills. The transformation of both teachers
throughout the process solidifies the researchers’ belief that devoting time
to the clinical supervision process is meaningful and valuable, as a
professional development mechanism that can improve teachers’ practice.
While this study was a small one conducted in one school, the results,
which showed, by their own revelations, teachers’ change in philosophy
and growth in practice, as well as student improvement, are undeniable
and appreciated.
The hope that student-centred teaching strategies would improve
the learning experience was materialised as students shared increased
feelings of engagement and empowerment which resulted in improved
understanding of the work for them. The positive reactions of students to
the new teaching strategies motivated the teachers to change their
perceptions of the student-centred approach to teaching, and have
encouraged them to continue using these strategies in future classes. It
would be worthwhile to do a further study to see if these teachers have
continued to use teacher-centred strategies. A longitudinal study of student
achievement as a result of their continued exposure to these strategies
would also be useful.
The results of this study can serve as a foundation for further
analysis of clinical supervision as an intervention in improving teachers’
pedagogical skills, by working with other teachers at Golden Valley High.
The researchers recommend increased collaboration among
administration, Heads of Departments and teachers, to review how clinical
supervision is conducted at the school. The results of this study can be
used to encourage teachers to see clinical supervision as a developmental
rather than punitive tool. During this collaboration, teachers should be
given the opportunity to discuss their expectations and requirements of the
process, so that they can benefit from it. Adequate time should be provided
for Heads of Departments to conduct sessions as regularly as possible, and
for teachers to engage in proper planning for their lessons to support their
growth.
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This study shows that continuing professional development,
particularly within the school, is necessary to keep teachers abreast of new
and effective methods of teaching, and the benefits of implementing them
in the classroom. Teachers can be introduced to a variety of studentcentred strategies and empowered to implement them in their classes after
having been trained how to use them. A key learning from this study is
that it is important to engage and empower students to enhance their
learning, because they are directly impacted by what the teacher does in
the classroom. The results of this study also highlight the value of
conducting action research in schools and classrooms.
Notwithstanding the benefits of the intervention, the researchers
are mindful that it presents a snapshot of what can occur if the ideal
circumstances are created to facilitate clinical supervision-led professional
development. This intervention worked because of the process that was
implemented, which takes time and competence to execute, particularly
from the perspective of the supervisor, who must be inspiring. However,
ideal circumstances do not usually obtain in schools, and, as such, more
research is needed in the area of clinical supervision and its impact on
teacher development and student achievement in the context of schools in
Trinidad and Tobago, since clinical supervision has been made mandatory
by the Ministry of Education.
A national study that investigates the practice and experience of
clinical supervision, and its impact on teacher performance, should be
conducted in schools throughout Trinidad and Tobago in the quest to
improve teacher and student performance. With an increase in research,
empirical data can be shared among administrators and teachers as they
seek to improve teaching performance, and aid our teachers in becoming
true professionals. The study shows the merits of clinical supervision, as
well as student-centred teaching strategies, and indicates that these are
needed as we engage in the quest to improve the quality of education
offered to our students.
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TEACHER LEARNING IN ACTION RESEARCH: Insights
From Information Technology/Computer Science Teachers in
the Post-Graduate Diploma in Education Programme at the
School of Education, The University of the West Indies, St
Augustine
Vimala Judy Kamalodeen
and Michele Taylor
The Action Research course, as part of the Post-Graduate
Diploma in Education programme for in-service teachers, is
conceptualised as research where in-service teachers
investigate a problematic issue in their classroom/school.
Action research expects a shift from practitioner to researcher,
a journey that is often difficult for teachers, and presents
opportunities for formal and informal learning through
participation in the course. Using purposive sampling, 19
Information Technology/Computer Science teachers were
selected to explore their learning in a blended Action Research
course. Data were collected from online cross-sectional
surveys, with closed- and open-ended questions, and
qualitatively analysed for common themes. Findings revealed
teacher learning occurred through participation in learning
activities leading to desirable learning outcomes, such as
change in knowledge, beliefs and practices. Teachers seemed
committed to the action research process, appeared motivated
during their learning and indicated a desire to continue to do
action research. Four assertions about teacher learning are
made, noting the importance of the learning environment in
fostering teacher learning. Insights into teacher learning are
useful for course lecturers, and recommendations are made to
conduct further research into the teacher shift from practitioner
to researcher.

Background
The in-service Post-graduate Diploma in Education (PGDipEd) at the
School of Education(SoE) of the University of the West Indies (UWI), St.
Augustine, offers a course in action research (AR), (formerly called the
Curriculum study), one of four compulsory courses in the programme. The
present study explored teacher learning among Information
Technology/Computer Science (IT/CS) teachers in AR and followed a

Vimala Judy Kamalodeen and Michele Taylor
large-scale evaluation of teachers’ views of the larger PGDipEd
programme (James et al., 2013). That 2013 study found that teachers held
mostly positive perceptions of the programme and benefitted from
pedagogical improvement. While teachers were expected to use research
literature during the programme (p. 91), no specific findings in relation to
teacher experiences with AR are stated.
AR emanates from a number of philosophical traditions and, in
education, can take the form of teacher or classroom AR. According to
Herr and Anderson (2014), AR is both a route to individual teacher
professional development and a collaborative avenue to institutional
change. Teaching AR methodology is considered to be relevant to the
context of improving educational practice in Trinidad and Tobago for
several reasons. Firstly, AR places the practitioner (the teacher) as the
main actor in his/her research (McNiff, 2001). Secondly, it can be tailored
to a specific historical-social context and allows researchers the freedom
to choose which methods they wish to use (Kemmis & McTaggart, 2005).
Further, AR is about empowerment and change, thus liberating
practitioners from existing cultural practices (Kamalodeen, 2014). In an
increasingly complex and challenging education environment, there is a
need for teachers, administrators and school systems to improve practice
and enhance the educational experience (Yamin-Ali, 2014). Thus, AR is
critical in promoting social justice and in facilitating teacher reflexivity in
practice, which can lead to desirable teacher change in the classroom.
Teachers face a multiplicity of challenges in their practice, from
curriculum reform to school-wide policy change implementation.
Teachers’ daily work often does not allow for opportunities to engage in
critical reflection on their educative practice. Teachers need to be decisionmakers, which would be easier if data and evidence were available.
Frequently, anecdotal data and observations are the sole data sources for
decision-making. Yamin-Ali (2014) laments that:
Whereas tacit knowledge, intuition, and hunches based upon
experience may have their place, professionalism demands that
schools be engaged in research if they are to use data to make
decisions (p. 3).
James and Augustin (2017) looked at several programmes in which AR
occurs, including higher education, preservice teacher education and
teachers in graduate programmes. They, however, did not look specifically
at the PGDipEd programme of which AR is a module. These distinctions
are important as PGDipEd AR studies are practitioner-centred. The
PGDipEd AR course is not necessarily aimed at publications. It requires
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in-service student-teachers to plan, design and implement an AR project
to solve a problem in their practice. Student-teachers face some tensions
in shifting from practitioner to researcher (Yamin-Ali, 2014). Further,
teachers may be reluctant to engage in reflective practice, a necessary
component of AR, for many reasons, one being the fear of discovery and
another a reluctance to sustain action within their practice that reflection
may require (James & Augustin, 2017). But as adult learners, PGDipEd
students are expected to be self-directed and to navigate new learning
experiences efficaciously (Knowles, Holton,& Swanson, 2005).

Rationale for the Study
As relatively new entrants to the existing PGDipEd programme, IT/CS
teachers are under-researched, and their engagement with AR can lead to
better comprehension of their learning in the course. IT/CS has been taught
at all levels of the secondary school system in Trinidad and Tobago since
1989. However, IT/CS education was initiated in 2012 at the UWI School
of Education by the lead author of this paper. Action researchers tend to
retain the basic academic model of small-scale experimental research
(minus the ‘control group’), and the ‘problem-solving’ attitude of hoping
to change things for the better by finding more efficient classroom
techniques (Allwright, 2015). In order to identify a research focus for the
AR classroom study, some IT/CS student-teachers used the strategy of
selecting a ‘failed’ educational target, such as low-test scores or poor
student engagement in a particular content area. This has been called a
‘failure-driven’ learning approach by Schank & Abelson, 1977 (as cited in
Bereiter & Scarmalia, 2014), and perhaps test scores are all the data that
the teacher or schools have. This AR course was designed for teachers to
consider their own practice, as well as that of others, to become more
systematic in their research on practice.
The AR course demands strong academic writing and research
skills, but IT/CS student-teachers are often bereft of these skills upon
entering the PGDipEd programme, as their undergraduate degrees in
Information Technology/ Computer Science often focused on
technological and content knowledge. Additionally, student-teachers are
full-time workers without reduced academic demands at their schools,
while trying to conduct research there. Sometimes student-teachers face
conflict with school administrators, colleagues and students in achieving
multiple targets in the same timeframe (James et al., 2013). Lecturers, too,
felt a level of frustration in student-teachers’ slow grasp of methods and
apparent inability to diagnose problem areas in their practice. In the year
2014/2015, the PGDipEd utilised a blended learning format to reduce time
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away from work and modernise the course. Lectures and tutorials, both
face-to-face and online, dominated the course facilitation but students
were expected to do a significant portion of the work as independent study.
The main purpose of this paper is to explore how learning took
place among IT/CS teachers in the AR course. It focuses on teacher
experiences and learning activities, learning outcomes, and challenges that
they may have faced during the course. This understanding may be useful
to course lecturers and designers, as classroom AR is highly contextual.
The main research question that guides this study is, what is
teacher learning in an AR course in the PGDipEd at the SoE, UWI? The
sub-research questions are:
1.
What learning activities do IT/CS teachers engage in
during the action research course in the PGDipEd at
the SoE, UWI?
2.
What are IT/CS teachers learning outcomes while
conducting action research in schools?
3.
What are the barriers/challenges to IT/CS teachers
learning while conducting action research in schools?

Conceptual Framework and Review of the Literature
This study is grounded in the framework of adult learning (Knowles,
Holton, & Swanson, 2005), and understanding how teachers become
learners in adult education settings. The latter is the subject of ongoing
research (Cochran-Smith & Lytle, 1999; Knowles, Holton, & Swanson,
2005; Feinman-Nemser, 2008; Patton, Parker, & Tannehill, 2015). Initial
work on understanding adult learning is credited to Knowles (1990) who
developed the concept of andragogy, which is built on principles of
pedagogy applicable to any adult learning situation. He created a set of
assumptions about how adults learn, which he used to develop educational
programmes for adults. The six assumptions of andragogy are that adults
are autonomous, self-directed learners; they need to know why they are
learning; they bring a wealth of experience to the educational setting; they
enter educational settings ready to learn; they are problem-centered in their
learning; and they are best motivated by internal factors.
While there is ongoing criticism of Knowles’ theory of andragogy,
his work has elements of constructivism, such as self-direction and
problem-centred learning; as well as that of motivation. Several other
theories are important to adult learning, such as Mezirow’s (1991)
transformative learning and Kolb’s (1984) experiential learning. While
these theories have different emphases, they are founded on a common
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principle that adults are independent learners who are capable of taking
control of their lives and learning. Self-direction became a core component
of adult learning and Deci (1980) argues that teachers participate in a
learning environment to satisfy needs of competence, self-determination
and connectedness. Motivational factors to participate in adult learning
may be external (such as job mobility and performance appraisal) or
internal factors (such as job satisfaction and self-esteem), but the latter has
a stronger pull (Knowles, Holton, & Swanson, 2005, p.57).
Related to self-directed learning is the newer idea of self-regulated
learning which originated from educational psychology and cognitive
psychology. In examining key constructs within the context of
achievement motivation, Clayton, Blumberg, and Auld (2010) found goalorientation and self-regulated learning to be significant. Those who are
considered highly self-regulated are knowledgeable about their abilities
and how to attain their goals, and are also more likely to demonstrate high
levels of self-efficacy. Those considered weak self-regulators are often
less likely than high self-regulators to sustain efforts to attain their learning
objectives, and often select tasks that require little effort to succeed and
pose little to no challenge. Educational debates continue about the level of
significance of personal characteristics like self-direction and motivational
interest in teachers’ participation in professional learning activities.

Action research
Several definitions exist for AR. These definitions vary depending on the
context and discipline. AR is identified as one aspect of educational
research, the purpose of which is mainly to investigate specific problems
in certain contexts and school settings (Johnson & Christensen, 2008). AR
is conducted by practitioners, such as teachers, counselors, and principals,
to solve a problem in a local setting, and not necessarily by academic
researchers. According to Johnson and Christensen (2008), AR usually
involves a participatory process and its purpose may not be for presenting
generalisable findings in academic journals (p.12). Kemmis, McTaggart,
and Nixon (2013) further describe AR as a systematic inquiry process
undertaken by stakeholders to resolve specific and targeted problems. AR
can be defined as a form of self-reflective enquiry undertaken by
participants in social (educational) situations, in order to improve the
rationality and justice of their own social or educational practices, their
understanding of these practices, and the situations in which the practices
are carried out (Kemmis, McTaggart, & Nixon, 2013).
AR democratises the process of knowledge production by
building on the actions, beliefs and understandings of those working
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within a particular social context. It places emphasis on ‘insider’
experiences, rather than the more generalised observations of teaching and
learning that may be advanced by external researchers (Burns, 2015). This
type of research differs from outsider research, as the teacher is
practitioner and researcher, and not necessarily the subject of the research.
Teachers thus become researchers of their own practice in their specific
school context.
James and Augustin (2017) postulate that classroom AR provides
a mechanism for teachers to adopt a systematic, reflective approach that
can address areas of need within their respective curricular domains and
can lead to overall school improvement. They described AR as an
approach that is based in practical action, known as the action component,
while focusing at the same time on generating, informing and building
theory, known as the research component. These two components work
together, each at the same time informing and supporting the other. It is a
constructivist approach to research that encompasses processes of
dialogue, collaboration and action among the participants in the
surrounding system (James & Augustin, 2017).
There are a number of professional benefits to teachers engaging
in AR. James and Augustin (2017) indicate from their review of salient
literature that teachers became increasingly reflective and developed
research skills (p.11). Kember (2002), in a survey of 90 AR projects in
higher education, specifically indicated “development of skills, changes in
attitudes and the development of revised practices that endured” (p. 92).
Additionally, Seider and Lemma (2004) disclosed that teachers developed
an ‘inquiry’ mindset and enhanced professional efficacy. Ali et al., (2012)
showed PGDipEd teachers enjoyed pedagogical benefits related to lesson
planning, collaboration with colleagues, and understanding the theoretical
foundations of education. Further, Hien (2009) cited AR benefits such as
teacher commitment to the AR process, a mechanism for school change
and enhancing democratic processes at the school.
Notwithstanding the focus on AR at the SoE, expectations of
teacher AR by stakeholders such as the Ministry of Education may not
match that of the teacher’s. For example, Ali et al. (2012) noted that while
some stakeholders were comfortable with the focus on teachers’ work
within the classroom context, others also expected outcomes related to an
understanding of the broad purposes of education and of teachers’ role in
the society; an outcome that they felt was not being achieved in the
PGDipEd. According to the 2012 study, stakeholders also felt that teacher
change was not sustained after the PGDipEd ended, a claim supported by
prior literature (Rampersad & Herbert, 1999).
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TeacherLearning
Wenger (1998, p. 214) describes learning as an “interaction between
experience and competence, which must remain in a state of tension for
learning to occur”. The idea that teaching is a learning profession
(Darling-Hammond, Wei, Andree, Richardson, & Orphanos, 2009)
engages a substantial body of literature. Newer, more complex and broadbased ways of looking at teachers’ learning have emerged over
observations of “discrete” activities like workshops and seminars in
teacher professional development (Desimone, 2009). Teacher learning
also emanates from informal interactions with colleagues and daily
classroom practice (Feiman-Nemser, 2008; Vermunt & Endedijk, 2011).
Research into teacher learning is not as well developed as that of
student learning (Vermunt & Endedijk, 2011), as theories abound for
student learning. These include but are not limited to cognitivism,
behaviourism, constructivism, and brain-based leaning. However, when
in-service teachers adopt the role of learners, they bring experiences from
the school into the university. This could lead to what Barr and Tagg
(1995) call paradigm shift in learning as schools/colleges of education are
now producers of learning rather than providers of knowledge. Borko
(2004) suggests that teacher learning needs to be studied while taking into
account “both the individual teacher-learners and the social systems in
which they are participants” (p.4), an idea often called situated learning.
Vermunt and Endedijk (2011) conducted empirical research into models
of patterns in teacher learning and found that teacher-learning patterns
were directly related to both personal (personality characteristics, personal
experience in teaching and learning, and gender), and contextual factors.
These researchers suggest that the most direct factor in teacher learning is
the learning environment which, for in-service student teachers, includes
the social environment, the type of intervention used in learning (such as
formal instruction, informal learning, collaboration, online learning) as
well as the wider school climate (in terms of openness to innovation) (p.
298).
Opfer and Pedder (2011), in their review of literature on teacher
learning, also identified the role of the learning activity (or process) as
important as that of school factors and individual teacher characteristics.
They used a complexity theory lens to study the interrelations among
factors in teacher learning, and critiqued the linearity and discreteness of
other approaches to studying teacher learning. In a longitudinal study of
secondary school teacher learning at their workplace (schools), Bakkenes,
Vermunt, and Wubbels (2010) adopt a definition of teacher learning as:
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an active process in which teachers engage in activities that leads
to a change in knowledge and beliefs (cognition) and/or teaching
practices (behaviour) (p. 538).
In analysing digital logs of teacher learning experiences, these researchers
distinguished between learning activities (experimenting, considering own
practice, getting ideas from others, experiencing friction, struggling not to
revert to old ways, and avoiding learning) and learning outcomes (changes
in cognition and behaviour).
Even the way teacher learning is measured is problematic.
Hoekstra and Korthagen (2011) suggest that the way student learning is
measured, as scores in tests and exams, is inappropriate in measuring
teacher learning, and literature on social and informal learning can provide
a useful lens for framing teacher learning, especially if participation in
activities can lead to desirable learning outcomes. The idea that teachers
are knowers and thinkers, and that the school is a learning community, has
gained considerable support (Cochran-Smith & Lytle, 1999). These
authors argue that there is little difference between teacher learning as
social inquiry, practical inquiry or ways of knowing in communities.
Learning can be categorised in a number of ways. A debate exists
between what is termed formal and informal learning, sometimes
described politically as non-formal (Malcolm, Hokinson, & Colley, 2003).
Informal learning is considered as learning through everyday practice or
in non-formal education spaces while formal learning refers to what is
acquired through lectures, tutorials and seminar/workshops within the
University. Advocates for informal learning suggest a change in structure
for learning and that schools lack the infrastructure to support workplace
learning (Kwakman, 2003). Additionally, informal learning might take
place individually or collaboratively, intentionally or unintentionally
(Jokisalo &Riu, 2009 as cited in Rowell & Hong, 2013).
Social learning theory proposes that individuals can learn in
formal and informal settings, such as the workplace, classroom or other
spaces including online (Kamalodeen, 2014). This learning is horizontal,
sometimes not intentional but emerges through an incidental outcome of
interactions with others. Bandura (1977) also stressed that individuals
construct learning through observing others, as it is where individuals
learn attitudes, beliefs and behaviours.
In-service teachers navigate formal instruction in the educational
institution, and informal learning in the workplace, continuously, while
constructing knowledge of themselves, students and learning itself during
the PGDipEd. These collective experiences may influence teacher
learning in desired directions. In this scenario, educators, student-teachers
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and even students co-create knowledge of the classroom that is practical
and useful (Cochran-Smith & Lytle, 1999).
Teacher learning in AR may be considered as complex as it
requires the synthesis of new materials, comprehension, reasoning and
inquiry into practice. It calls for new ways of ‘seeing’ what has been
routine, and this requires effort. According to Graesser and D’Mello
(2012), this effort in learning may place student-teachers in a state of
cognitive disequilibrium where social-cognitive-affective-behaviouralpsychological mismatched states are experienced. Equilibrium is restored
when learners disengage from the process. This may occur at the end of a
successful study or if a student exits from the study at an earlier time.
Student-teachers (undergraduates) “may feel overwhelmed at best”. Helm
and Bailey (2013) recommend that student-teachers require mentoring and
supervision throughout the process.
The literature reviewed provides lens for teacher learning in AR
at the SoE and in the school setting. This study seeks to explore three
aspects of teacher learning for in-service teachers conducting AR at their
schools. These are the learning activities in which teachers were engaged
in the AR course, changes in learning outcomes in cognition and practices,
and challenges faced during their learning.

Research Setting-The AR course in PGDipEd
Programme 2014/2015
The AR course was delivered in a blended mode through lectures, tutorials
and independent study. Students were required to do readings around a
research focus, developed after examining their practice. At the end of
semester one, students individually produced an AR proposal, with
supporting unit and lesson plans that were aligned to the relevant and
current IT/CS curricula. An intervention strategy was carefully designed
and implemented in the classroom during the second semester, in each
school, by the teacher, all with the lecturer’s close supervision. Data were
collected and analysed to answer the research questions. Students were
mentored in the AR process on a one-to-one basis by the lecturer, who
acted as a research supervisor. Communications between lecturer and
student, and among students, were primarily online with limited face-toface interaction. Moxtra, a free online collaborative tool, allowed
independent and group chatrooms, group meets and filesharing. The
lecturers also used Zoom, a free online meeting tool, to facilitate online
classes as well as individual and group mentoring sessions. Additionally,
Google Drive allowed for the annotation and sharing of documents, thus
giving lecturers and students the ability to collaborate. Write-up and
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editing of the AR reports by students took another two months with close
supervision. These AR reports of approximately 5,000 words were
submitted in order to satisfy the course requirements. Two examples of
these studies were ‘Digital game-based learning to promote engagement
among sixth form IT/CS students at a rural government secondary school
in Trinidad’ and ‘The teaching of reading in IT at an at-risk school in East
Port-of-Spain’. The authors of this paper were the AR course lecturers.

Methodology
Combining Qualitative and Quantitative Methods in one Instrument
Participants were given online questionnaires: one developed to
evaluate the teachers’ views of the larger PGDipEd by James et al. (2013),
and one specifically designed for the views of PGDipEd IT/CS studentteachers by the AR lecturers. The first questionnaire consisted of 15
questions, both open and closed-ended, and was developed and tested by
a PGDipEd in-house team. The second questionnaire consisted of 5 openended questions to elaborate on exploring the learning activities of the
students, and the challenges faced during AR course. This instrument was
developed by the course lecturers, and was piloted and tested in previous
IT/CS courses at the SoE.
There is a debate about whether this type of combination of
qualitative and quantitative data collected from the questionnaire can be
described as concurrent mixed methods (Bryman, 2006), or is simply
adding on open-ended responses to a close-ended survey. In his survey of
252 social science articles, Bryman (2006) found that the majority of
researchers (62.9% of all articles) employed a cross-sectional design for
the collection of both quantitative and qualitative data; by far the most
common design combination. We therefore justify the use of this design
for completeness of the data, which refers to the notion that the researcher
can bring together a more comprehensive account of the area of enquiry
in which he or she is interested if both quantitative and qualitative research
are employed (Bryman, 2006).

Participants
Participants in the study were IT/CS student-teachers in a PGDipEd at the
SoE, UWI. There were 3 males and 16 females from 19 secondary schools.
Fifteen (15) of those schools were Government Secondary schools (or high
schools), thirteen (13) from Trinidad and two (2) from sister island
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Tobago, as Trinidad and Tobago is a twin-island republic in the Caribbean.
Of the remaining four schools, one was government-assisted and the other
three were private. Five (5) of the Government secondary schools were
considered at risk schools (Trinidad and Tobago, Parliament, n.d., p. 12).
Years of experience before doing the programmes varied from 5 to 18
years. All 19 teachers in the group were selected for participation in the
study.

Data Collection and analysis
Data were collected through two surveys. The first was an online survey
to all PGDipEd students using Fluidsurveys.com at the end of the 2014/15
AR course. The second was disseminated to 19 IT/CS participants using
Google Forms. All participants consented to take part in the study and
were granted anonymity through the online questionnaire as names were
not submitted. Anonymity was essential to maintain confidentiality and to
build trust in order for the participant to feel comfortable sharing valuable
information required for the study. A limitation of this study was the
variability in the length of the responses to the open-ended questions
where participants may have offered ‘weak satisficing’ (Krosnick, 2018).
In this scenario, respondents may have put the first answer they thought
of, rather than exerting effort in providing optimal answers.
A clear advantage of electronic data collection, through online
survey, was the ease of obtaining participant data and maintaining data
integrity, as data were captured in their original form together with
relevant activity histories. The availability of born digital data eliminated
the need for data transcription and possible introduction of errors, as well
as allowed data analysis to be easier and more efficient. Data from the
online survey were captured on an Excel sheet by question and relevant
respondent. Data per question were extracted into a table and coded for
themes identified from the literature. This was done by one researcher and
then by the other independently. A constant comparative analysis was used
across all categories, themes were generated, and significant statements
elicited (Butler-Kisber, 2010). Quotations were extracted according to
each code and presented in support of the finding. Since statements were
written in the first language of participants (Trinidad Creole), insertions
and explanations were inserted for clarification where needed. It is to be
noted that ‘curriculum study’ was the term used in 2015 to represent the
AR report.
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Findings
This section is organised according to the three research questions and
presents findings related to each.
RQ1: What Learning Activities do IT/CS Teachers Engage in During
the Action Research Course in the PGDipEd at the SoE, UWI?
Findings revealed themes for learning activities that engaged
teachers which were: considering one’s own practice; innovating under
supervision; interacting face to face and online; getting feedback from the
lecturer; interacting with others; and planning for continued AR.
Considering one’s own practice
IT/CS student-teachers thought about the teaching strategies they
employ and remarked “my teaching strategies were not as effective
before”. Another student-teacher reported,
“I would [now] attempt a more student-centered approach as I
am learning to put my students at the center of my lessons. Thus,
instead of imparting my knowledge and teaching my students, I
am trying to help them learn”.
Innovating under supervision
Teachers attempted to adapt to and adopt new pedagogical
strategies in the classroom. Some of these were problem-based learning,
technology integration, gamification, game-based learning and
differentiated instruction. A benefit of attempting new strategies was the
supervised visits by the lecturer, and engaging in reflection. There were
some tensions and challenges to being supervised while experimenting.
For instance, one teacher who used an innovative approach of gamification
to teach the topic ‘Data Types’ commented,
“I became a bit nervous knowing I had to teach in the presence of
my curriculum supervisor… However, I was very pleased with the
delivery of the lesson, my supervisor approach made me very
comfortable”.
Another student, who, during a supervised visit, chose to
experiment with the use of a rubric as a means of evaluating his students,
expressed
“I had certain doubts with regard to using of the rubric to score
students activities, but these doubts or misconceptions were
properly rectified by her [lecturer] ideas and comments...Overall,
her [lecturer] comments were well received and will be
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implemented so as to have an effective and properly managed
curriculum study”.
Interacting face to face and online
IT/CS student-teachers favoured a mix of online and face-to-face
classes.Moxtra.com and zoom.com helped to facilitate chats and meetings
with students. One student noted this about the online format,
“It made me more interested in the program that I did not have to
drive long distances to sit in a class. I was able to sit in the comfort
of my home with my family than be stressed out in traffic getting
to and from UWI. It also helped me to think critically during these
sessions as it was stress free to sign on”.
Students rated Moxtra highly for chatting and favoured
asynchronous modes of communication. Participants claimed that they
used moxtra mostly for “clearing up ambiguity”, but also for “giving
information”, “giving answers to specific questions” and “for
socialisation”. Zoom helped to facilitate classroom-like sessions. One
student commented that the online space was “Great! Still learnt a lot....
like a classroom.... there was interaction”. Phone calls were used to “clear
up any misconceptions”. It was particularly beneficial to those living in
Tobago as this student indicated, “It was very engaging. As a Tobago
[Tobago is the sister island to Trinidad and quite a distance] student I will
welcome more online courses”. Lecturers were “knowledgeable” and were
“successful in facilitating an environment conducive to learning”.
Getting feedback from the lecturer
The quality of feedback from the lecturer was significant to
teacher learning in AR. The majority of student-teachers described the
quality of the supervision they received during their AR as “excellent”
while the rest responded “good”. One student elaborated,
“My Lecturer was very accommodating. She responded to my
problems/issues at any time of the day or night. I appreciated her
kindness, patience and interest she took, and I am very grateful
for this. I learnt a lot from her both professionally and otherwise.
Overall, it was an excellent experience. I am now a better
teacher/educator/person”.
Other students lauded individualised coaching and guidance as
important to their learning. Another student claimed, “lecturers were
always ready to respond to questions and give feedback for all projects in
a timely manner”.
Interacting with others
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Sixty-five percent (65%) of the students chose the option
“pleasant” to indicate their experience in conducting AR at their school,
while 29% indicated that it was “comfortable”. 6% selected “other” and
further indicated that it was “refreshing”. Perhaps the most significant
indicator of transformational learning is the desire to share experiences
with others. One favourable response describes the need for “… a digital
space to share findings with fellow/prior dip-Eders/lecturers.... continued
communication from lecturers.... email of informative link, etc. [sic]”.
They attributed success of the AR to “My [IT/CS] Curriculum lecturer and
the cooperation of my students” while others indicated interactions with
“HOD, UWI lecturers, fellow Dip. Ed. colleagues” [sic] were significant
to their learning. Further, others enjoyed “meaningful discussions” with
peers and this comment offers support, “Other colleagues helped and gave
advice”. Mostly, findings reveal satisfaction with “interacting with
teachers from different types of schools” and ‘networking of teachers’.
Planning for continued research on practice
Participants indicated that they would continue AR into their
practice post Dip/Ed for “personal benefit and benefits to staff and school
and students”. For example, one student indicated that after the PGDipEd,
“I would be more relaxed and less stressed [so I can continue AR].”
Another student indicated a continued “desire to improve my practice.”
One participant indicated “she developed new strategies in
understand[ing] how to teach my [IT/CS] class better”. Participants stated
that while they rated the AR course highly for “personal and professional
growth”, they felt certain challenges would affect their ability to continue
doing AR.
RQ2: What are IT/CS Teachers Learning Outcomes While
Conducting Action Research in Schools?
Findings for IT/CS teacher learning outcomes are categorised
into two areas: changes in cognition (knowledge, beliefs and attitudes)
and changes in pedagogical practice (behaviours).
Changes in cognition (knowledge and beliefs)
IT/CS teachers indicated a growth in knowledge in several areas,
mostly related to pedagogy. The majority indicated that they gained insight
into effective teaching strategies. For example, one of the teachers stated
that “strategies do exist to engage my digital native students”, which
signaled that the teacher realised there were strategies for the students born
in the digital era (sometimes called millennials). Another teacher
acknowledged that she gained “an awareness of new teaching strategies
that can be used in the classroom”. IT/CS teachers also claimed they
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gained insight into their practice in areas of student understanding,
assessment feedback, and student-centered learning. Mostly they claimed
that they gained insight into their “individual strengths and weaknesses”.
One student indicated learning research skills and specified that it was “the
help from the lecture[r]s [sic]in how to conduct the research”.
Beliefs about teaching seemed to have been impacted as some
student-teachers indicated the importance of unit and lesson planning,
along with student-centred learning. Additionally they pointed out that
teaching literacy is the job of all teachers. There were a few comments that
seemed to indicate a change in teacher beliefs may have taken place. One
student-teacher, for example, indicated that having done the AR course
she now believes that, “students can contribute to their learning” and
another teacher stated that she now realised that, “students need a lot of
motivation and support”. These beliefs did not come without some amount
of uncertainty, as one student stated that,
“I must admit I was a bit skeptical of this strategy in the
curriculum study teaching practice however I decided to go brave
and allow myself to be a guide in the lesson and allow my students
to show their true potential”.
The student-teacher seemed to have made a judgement about her
practice and took action.
The idea that learning is situated in the field emanates from
teacher observation of students in the classroom setting, and in answering
higher order thinking skills (HOTS) questions. One student-teacher noted,
“My students motivated me when I observe their struggles in
answering HOTS and the challenges in answering HOTS question
on the final examination paper”.
Findings also indicate that student-teachers gained increased confidence
in themselves and, at least, an awareness that they could impact their
students positively. A typical response was “I better understand what
motivates the students to take part in class”. Another student-teacher
indicated he gained “confidence in trying new strategies, discerning
students’ strengths.... abilities...and looked for areas for improvements”.
IT/CS student-teachers seemed to experience delight about the AR
process and said,
“The idea that my action research would potentially help my
students with their comprehension skills and surprise, I now have
students who like programming” [a core component in IT/CS].
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An important change in belief came from understanding AR itself. This is
exemplified by a student saying, “with proper planning and thorough
research we can improve learning in the classroom”.
Changes in pedagogical practices (behaviour). IT/CS studentteachers indicated they used a number of teaching/learning strategies that
they found to be effective in their classrooms including, teaching literacy
in the classroom, problem-based learning, and effective use of technology.
These strategies formed part of the pedagogical interventions in their AR
studies, all specific to their classroom. One participant elaborated,
“I have learnt how to incorporate Bloom's Taxonomy in my
lessons so that I can train my students for the real world and their
final exams. I also apply The Socratic Method to help when I need
to break-down questions so that students can gain a better
understanding. I have also learnt to push my stronger students by
using depth of knowledge questions to challenge them”.
Participants seemed to have gained satisfaction from engaging in
the AR, as well as heightened self-esteem. One student-teacher remarked
that her source of motivation was, “to see my students succeed and in
making my school a better learning environment”. Yet another said that
her reason for doing AR was a “desire to improve my practice”. While
their classroom students motivated some teachers, others noted that their
colleagues were motivating for them and thanked “staff at school, Dip Ed.
group and supervisors, my students’ attitude towards the program” for
success. Finally, the statements from two teachers, “I have become a much
better teacher. Thanks to Dip Ed.” and,
“This curriculum study has opened my eyes as a glance in the past
of my teaching characteristics of mainly through the use of
textbooks and writing on the board. I have now realized that future
problems associated with any topic besides problem solving can
be researched and a proven strategy can be implemented to get
better results from the students”.
contribute to showing how positively teachers felt about the difference that
the course made to their practice.
RQ3: What are the Barriers/challenges to IT/CS Teachers Learning
While Conducting Action Research in Schools?
Notwithstanding the participation in learning activities and
obtaining desirable learning outcomes through the AR course, IT/CS
teachers did indicate that there were three major challenges that hindered
their learning. These challenges included time management, inadequate

Teacher Learning in Action Research
resources, and insufficient administrative support, and are elaborated
below.
Time management: This seemed to be the greatest factor
hindering teachers’ engagement in AR. Student-teachers are challenged
to work with a lengthy IT/CS curriculum, sometimes unwilling students,
and high academic expectations while performing extra duties in IT/CS.
They indicated that they needed more time to properly conduct the AR. A
suggestion was made that:
“More time is needed to conduct the research to obtain more
comprehensive data for analysis”.
Another student in the study, who also felt that time was indeed a
major factor stated,
“The time allotted for each study, since it’s interesting to do the
research but sometimes can feel overwhelming”.
One other student indicated that “It should be full-time for a year.”
The lack of time caused student-teachers to feel rushed and unable to enjoy
the research process. As one student stated, “deadlines are sometimes too
soon and given my daily schedule I am unable to do enough background
reading to give comprehensive answers to questions.”
Lack of resources, such as technology and Internet: This was also
cited as a major concern among the student-teachers; it was the second
highest concern after time management. Two teachers cited, “Lack of
resources (computers/laptops)” as a major concern, while three teachers,
listed “no internet”, “internet problems” and “lack of resources (...,
internet service)”.
Lack of cooperation from administrators: Students often claimed
that the structure of the school, a lack of resources and technology support,
and school disruptions made it difficult to “follow the research
implementation schedule”.
Student-teachers indicated that the UWI SoE could do more to
improve student experiences of conducting AR in schools, by increased
support and resources, reduced number of assignments, scheduled times
for AR, more time to conduct AR, and the offering of incentives.

Discussion
Three major findings of the study were that IT/CS teachers engaged in
learning activities during the AR course of the PGDipEd programme,
positive changes occurred in cognition and pedagogical practices, and the
major barrier/challenge to AR was time management.
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With regard to the IT/CS teachers’ engagement in learning
activities, the following were revealed: reflection on practice and
innovating, interacting face-to-face and online, getting feedback from the
lecturer, interacting with others, and planning for continued AR. IT/CS
teachers experienced desirable changes in learning outcomes, incognition
(knowledge, beliefs and attitudes), and in practice (behaviours). They also
indicated challenges to learning. Of these, time management seemed to
pose the greatest challenge. Others were linked to school contexts, such as
lack of cooperation from school administration, staff and students. It was
also noted that a number of minor challenges were linked to technology.
Parental support did not seem to be a challenge. Programme limitations,
such as lack of knowledge of AR and dedicated time to conduct AR, were
least mentioned. Personal factors, such as lack of confidence to do the AR,
was considered a minor hindrance.
From these findings, four assertions about teacher learning in AR
are made below.
1. Learning Activities are Central to Teacher Learning
IT/CS teachers in this AR course seemed to have engaged in several
learning activities, such as considering their practice, innovating under
supervision, interacting face to face and online, getting feedback from the
lecturer, interacting with others, and planning for continued AR. Lecturers
devised ways of intentional knowledge sharing of AR theories and
processes for students who had no prior knowledge. Additionally,
lecturers facilitated a learning environment, which Vermunt and Endedijk
(2011) believe is the most direct factor in teacher learning. Supervised
visits by the lecturer, while the teacher experimented in the classroom,
allowed for immediacy in feedback, which student-teachers seemed to
favour. Helm and Bailey (2013) do highlight the key role of mentoring and
supervision in learning new concepts.
Additionally, facilitating reflection, supporting innovative
practice and fostering engaging face-to-face and online classroom, seemed
important to teacher learning. These findings align with ideas of teacher
learning espoused by Bakkenes, Vermunt, and Wubbels (2010) as
engagement in active learning processes leads to change in cognition and
behaviour. Where the theory of the course is carefully meshed with field
experience and carefully mentored (Darling-Hammond et al., 2009),
teacher educators are better able to accomplish their goals in preparing
teachers to successfully enact complex teaching practices (Zeichner &
Conklin, 2008).
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2. Teacher Learning is Co-constructed in Both Formal and Informal
Learning Spaces
As IT/CS teachers engaged in AR, they experienced positive shifts in
their cognition and practices, which support the definition of learning
purported by Bakkenes, Vermunt, and Wubbels (2010). They developed
research skills and became increasingly reflective, as previously indicated
by James and Augustin (2017). Systematic data collection and observation
were used in reflection, decision-making and the development of more
effective classroom strategies (Ali et al., 2012). In particular, teachers held
reflective dialogues with the lecturer and meaningful discussions with
peers (Ali et al., 2012). This reflection allowed for what Seider and
Lemma (2004) called an ‘inquiry mindset’. Observation, discussion,
collaboration, reflection and interrogating practice activities helped
teachers to co-construct their learning at the institution (UWI) and the
workplace (school), and even in online learning spaces. The availability
and accessibility of lecturers during independent study, and in clearing up
ambiguity, was also critical to student informal learning. This informal
learning was often facilitated through skillful leveraging of online
collaborative tools, zoom and moxtra. Thus, the learning environment
seemed to have enabled teachers to experience success in AR. Further, it
is suggested that the School of Education acted as a producer of learning,
which according to Barr and Tagg (1995), was a needed shift in the way
Colleges/Schools of Education should operate.
3. Teacher Learning is Grounded in Adult Learning Theory Linked
to Motivation and Self-regulation
Motivating factors for learning in the AR course of PGDipEd program
such as support from supervisors, colleagues and peers, plus a desire to
become a better teacher (Deci, 1980), are indicative of intrinsically
motivated factors for success. In spite of the purported lack of time to read,
enjoy the research process and to acquire research skills, IT/CS studentteachers were all successful in submitting AR reports. This implies that
motivators, both extrinsic and intrinsic, such as confidence and enjoyment,
helped student-teachers to persist in their learning. Participants claimed
that their students were their inspiration to conduct the AR.
At the beginning of challenging courses, Graesser and D’Mello
(2012) suggest student teachers usually experience some form of cognitive
disequilibrium where they feel confusion and frustration in knowledge
building. This may have occurred because of the length of time it took to
learn and design the research project, and engage in the research process,
(three months). However, findings from this research indicate
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perseverance in completion of tasks, and do not seem to suggest that
negative emotions from cognitive disequilibrium (Graesser & D’Mello,
2012), sufficiently disrupted teachers’ ability to conduct or complete their
AR. Perhaps the ongoing support by IT/CS course lecturers through online
tools during periods of independent work assisted in success.
Self-regulation is a key aspect of adult learning according to
Clayton, Blumberg, and Auld (2010). This group of teachers seemed
knowledgeable about their abilities, figured out how to attain their goals,
and remained committed to the AR process. This may indicate the
presence of self-regulation. Educational debates continue about the level
of significance of personal characteristics like self-direction and
motivational interest in teachers’ participation in professional learning
activities. It is important that teacher educators are able to understand their
student-teachers’ own beliefs about their ability as learners and motivating
factors for learning. However, while IT/CS teachers claimed they
experienced a change in cognition (knowledge and beliefs) and
practice/behaviour during the AR course, it is beyond the scope of this
paper to predict whether teachers would do AR in their schools after the
course is completed.
4. Teacher Learning is Related to the Learning Environment
The IT/CS teachers in this study came from diverse school settings government and government-assisted, rural and urban. In the PGDipEd
programme, students were able to build knowledge of research methods
and processes in a relatively short time frame, and implement an action in
their classroom/school. While time was identified as an issue in teacherlearning (Kamalodeen, 2014), success in IT/CS teacher learning may be
attributed to the learning environment (the School of Education), the types
of intervention used in learning (such as formal instruction, informal
learning, collaboration, online learning), and the openness of the
teacher’s school to innovation (Vermunt & Endedijk, 2011, p. 298).
Bereiter and Scarmalia (2014) defined schools as ‘problem spaces’ where
AR is much needed. We propose that classrooms can evolve to be places
of learning (Cochran-Smith & Lylte, 1999), if the learning environment
supports teachers while conducting AR in these spaces. This would require
schools to attend to improving structures and policies to support workplace
learning (Kwakman, 2003).

Conclusion and Recommendations
Teacher learning was explored through the learning activities that IT/CS
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teachers engaged in, the change in learner outcomes and the challenges
they faced in implementing AR projects in their school. Teacher learning
included consideration of one’s practice and the freedom to explore
change in their classrooms. While some of these AR projects may not
serve the wider community, as they are case specific and cannot be
generalised, there were positive changes in cognition and practice.
Student-teachers also gained confidence and competence in practice; an
important learning outcome. Analyses of submitted AR reports can
enhance understanding of what student-teachers learnt during the course.
Student-teachers seemed motivated throughout the process even though
they had much to learn in a short period of time and faced various
challenges at their schools. Further research is needed to describe the
processes of self-regulation that participants may have adopted throughout
the course. Teacher learning in this study indicates the critical role of the
learning environment in the PGDipEd’s AR course, which may have
directly led to successful AR projects. Learning activities were designed
to engage the participants. Research skills were gained, and it is likely that
the quality of academic supervision was also significant in mitigating
cognitive disequilibrium. This study highlighted the pivotal role of
research supervision. After the course is over and supervision has ended,
exploring a system of mentoring after the PGDipEd can be considered for
teacher continued involvement in AR.
These findings are particular to that of the IT/CS PGDipEd
experience, and are helpful to course lecturers and authors of this paper.
Data across year groups combined with interviews and analyses of
documents, such as reflection journals and AR reports, can provide even
deeper understanding of teacher learning.
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IMPROVING LITERACY IN SECONDARY SCHOOL
GEOGRAPHY
Aileen Rampersad, Shahiba Ali and Nafeesa Ali
The aim of this research was to find the extent to which the
literacy levels in reading comprehension of students
entering a secondary school with low levels of reading and
writing, would improve through content enhancement to
aid in their cognitive development. The research was
conducted in a secondary school in an educational district
in Trinidad and Tobago that has one of the lowest primary
school performance in the country. Form 1 Geography
students at the secondary school, aged 11-13, expressed
frustration in understanding geographical terms and
concepts, thereby preventing them becoming proficient in
the subject. They felt that teachers should help them
understand the complex jargon in the subject. The
Qualitative Reading Inventory-4 (QRI-4) diagnostic test
was conducted prior to the intervention, to assess literacy
levels for grade levels 4-6. Results from the diagnostic test
indicated that the students’ literacy level was below grade
7, which is the required level for Form 1. An action research
approach, using three literacy strategies, namely, the Frayer
Model, Audience-Centred teaching and Learning Logs,
were implemented as the intervention during and at the end
of each lesson over five weeks. Numerical and nonnumerical data on students’ performance and attitude to
reading were collected and analysed. Overall, students
improved in their reading comprehension, which resulted
in an elevated level of writing through Audience-Centred
Teaching, advancement in vocabulary use with the Frayer
model, and student self-reflection by using Learning Logs.
They made connections between text in the lesson, other
subjects and their real life. They were also more engaged
in class as they began to read, write and construct meaning
in Geography. The main implication of this study is that all
teachers should consider integrating literacy strategies
within their classroom practice to assist their students in
becoming proficient in reading comprehension.
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Introduction
Conrad, Forteau-Jaikaransingh, and Popova (2013), citing Allington
(2006) and Miller (1994), noted that students with reading challenges
in Trinidad and Tobago, face a higher risk of reading
underachievement in secondary school; especially boys who come
from low-income families. They suggest that a student-centred
pedagogy is needed that takes into consideration students’ prior
knowledge, skills, and socio-economic background to address the
reading challenges. According to the Division of Educational Research
and Evaluation, Ministry of Education, Trinidad and Tobago (2003),
the Dream Catcher (DC) (pseudonym) Secondary School is in the
second lowest of all eight educational districts in the country,
reflecting one of the lowest primary school performances as measured
by the mean Secondary Entrance Assessment (SEA) score (20012004), and the Academic Performance Index (API) for 2005-2007 (De
Lisle, Smith & Jules, 2010). This poses a serious challenge for teachers
to find appropriate literacy strategies for improving academic
performance and developing a greater interest in academics and
therefore in the Geography curriculum. As the acts of reading and
writing are the bedrock of literacy, students with low levels of literacy
experience difficulty in assimilating subject content and constructing
meaning when learning Geography. These acts are complex and multidimensional. This study is important as it sought to investigate and
bridge that gap between assimilating and constructing meaning.

Situational Context
The Dream Catcher Secondary School is a seven-year school located
in an urban area in Northeast Trinidad with a population of
approximately 950 students. The ages of the students range from, 1119 years. Many of them belong to middle-income families. Each year,
the DC Secondary School admits about 220 students in Form 1, most
of whom scored above 50% average at the Secondary Entrance
Assessment (SEA). The staff consists of 78 teachers: 23 males and 45
females. In 2001, the Universal Secondary Education (USE) was
implemented in Trinidad and Tobago and the prior Common Entrance
Examination, which students wrote in order to move from primary to
secondary school, was replaced with the SEA.
The primary researcher was engaged in an action research
course, The Reflective Practitioner, which was a requirement for
completing the in-service post-graduate Diploma in Education
Programme of the School of Education, The UWI St Augustine
Campus in 2014 -15. As such, the primary researcher, an experienced
classroom teacher at the DC school, observed that the overall trend for
the pass rate for Geography at the CXC, Caribbean Secondary
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Education Certificate (CSEC) level had been fluctuating. The results
for 2014 was one of the lowest, at 56%, with only one student attaining
a Grade 1. Whilst assessing this dilemma, she realised that students’
ability to verbally express themselves far exceeded their ability to
write coherently, and this trend was likely to continue. With this in
mind, the researcher therefore believed that improving students’
writing ability should be done as early as possible, namely, within the
first year of entering the school. As such, for the intervention, the
researcher, a Geography teacher, selected literacy strategies suitable
for a Form 1 class that she taught, in an attempt to improve the reading
and writing skills of the students.

The research purpose
The research sought to determine whether low academic performance
and poor attitude to content-oriented reading and writing in a Form 1
Geography class would improve through the implementation of
specific literacy strategies. A Likert-scale questionnaire, on students’
attitude to reading and writing in class, was administered before the
intervention. It revealed that 90% of the students scored less than 50%
on the test. This indicated a poor attitude to reading and writing. As
such, the researcher decided to implement specific reading and writing
strategies, to aid students in cognitive processing, such as the Frayer
Model, Learning Logs (Billmeyer & Lee Barton, 1998), and AudienceCentred Teaching (Butt, 1998). The study aimed to show that
improving literacy levels of students, through strategies for contentoriented reading and writing, can improve their expression and their
attitude to reading informational text in class. It is hoped that learning
Geography might be more appealing if strategies for improving
literacy levels can start from as early as Form 1, and continue
throughout the higher forms. The following research questions were
developed to realise the research purpose.
1. To what extent has the implementation of specific reading and
writing strategies (Frayer Model, Audience-Centred Teaching
and Learning Logs) improved students’ literacy levels in a Form
1 Geography Class?
2. To what extent has the implementation of reading and writing
strategies aided in fostering a positive attitude towards reading
and writing for meaning in a Form 1Geography class?

Review of the Literature
Cognitive development is an area of interest found both in psychology
and neuroscience, targeting children’s abilities and aptitudes in
relation to their learning and behaviour when compared to that of an

Aileen Rampersad, Shahiba Ali and Nafeesa Ali
adult (Piaget, 1969). This theory of cognitive development proposed
that learning is a dynamic process where learners create knowledge for
themselves, but did not take into consideration the influence of the
social context and interaction on learning that the constructivist view
of learning promoted. According to John Dewey (1938), significant
learning must incorporate an increased involvement and examination
of one’s thinking coupled with introspection and, as such, students
should be provided with opportunities to think and articulate their
thoughts.
Reading comprehension is the mental process whereby a reader
constructs meaning from text. It is the process of “generating,
articulating, negotiating, and revising interpretations and
understandings within a community of readers” (Khezrlou, 2012, p.
83). It requires knowledge of reading strategies on the part of the
learner and the teacher. O’Malley and Chamot (1990) categorised
reading strategies as metacognitive, cognitive, and social/affective.
They define a metacognitive learning strategy as one that ‘involves
thinking about or knowledge of the learning process, planning for
learning, monitoring learning while it is taking place, or selfevaluation of learning after the task has been completed’ (p. 231).
Cognitive strategies refer to the steps or operations used in learning or
problem-solving, beyond word identification. Oxford (2003)
elaborated on the use of cognitive strategies by noting that “cognitive
strategies enable the learner to manipulate the language material in
direct ways, for example, through reasoning, analysis, note-taking,
summarising, synthesising, outlining, reorganising information to
develop stronger schemas (knowledge structure), practising in
naturalistic setting, and practising structures and sound formally”
(p.12). Reading comprehension is affected by background
characteristics of the reader, the nature of the text and the ability of the
teacher to apply cognitive strategies in the classroom. Lenz (n.d.)
noted that the readers’ prior knowledge of the topic, their desire to
want to read, knowledge of language structures, how the text is
structured, exposure to different genres of writing, reasoning ability,
nature of engagement, and their learning style, all affect the reader’s
ability to comprehend text. Reading material that is organised, easy to
read and suitable for their grade level can appeal to readers, whereas
text that is poorly organised, complex and above or below their grade
level can dissuade readers from interacting with text. Teachers can also
affect reading comprehension as they play a crucial role in bridging
the gap between the students and the content they have to learn.
(Jordan, n.d). By the application of content enhancement devices or
techniques, such as advance organisers, graphic organisers, mnemonic
devices and peer-tutoring; and content enhancement routines such as
comparison routine, and concept mastery routine (Sencibaugh, 2005)
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and through direct, systematic instruction, teachers model the process
of learning to read.
Aarnoutse and Schellings (as cited in Sahan, 2012) noted that
there are eight essential strategies that promote effective reading.
These are 1) determining a reading objective; activating and using
one’s own knowledge with regard to the content of the text; 2) drawing
connections or relations between words, sentences and paragraphs,
predicting information and creating representations; 3) exploring the
nature and structure of different types of texts; 4) discovering the
theme and the main ideas in the text along with a summary; 5) posing
and answering one’s own questions; 6) planning, steering, monitoring
and correcting one’s own reading behaviour; 7) evaluating texts for
their value; and 8) reflecting on the reading activities which have been
executed and their results (p. 5).
The processes of reading and writing can help to enhance
learning Geography in a more productive and meaningful manner, as
prior knowledge or schema and new knowledge combine to build
conceptual relationships (Glynn, 1991). Although relevant prior
knowledge cannot guarantee meaningful learning, activation of prior
knowledge is definitely a first step of instruction and should not be left
to chance. For this, advance organisers have been considered as an
effective way to activate it. According to Denham (2018), advance
organisers are tools used before classroom instruction, which serve as
a bridge between students’ prior knowledge and what they are about
to learn. He went on to state that, theoretically, advance organisers help
to increase retention of new knowledge and skills by identifying the
most important information, showing connections between concepts,
and also help to activate prior knowledge.
Two ways whereby skills necessary for literacy and studying
can be attained are by direct instruction where literacy skills are taught
separately from content knowledge, or by functional instructions
where literacy skills are ingrained within the context. According to
Vacca (2002), research conducted on functional approaches paved the
way for the shift from a skills paradigm to a cognitive paradigm. This
action research followed a functional approach in the cognitive
paradigm, with emphasis on learning from text using various
instructional strategies.
In their research on increasing reading comprehension,
Guthrie et al. (2004) integrated motivational practices with cognitive
practices in a 3rd-grade class. They found that when teachers used a
set of instructional strategies for concept-oriented reading along with
motivation-supporting practices, their students performed better in
reading comprehension, and were more engaged in reading than the
class without the integration. The motivation-supporting practices
included hands-on activities, giving students choices, providing
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interesting texts and allowing collaboration in reading. According to
Ulusoy and Dedeoglu (2011), content area literacy assumes that all
students can be taught to read and write better. The concept of content
area reading and writing allows students to comprehend content
material by not only reading and writing but discussing, questioning,
investigating, exploring, and organising (French et al., 1989).The main
idea is to use language parts effectively to maintain high-level learning
(Ulusoy& Dedeoglu, 2011). Content area reading and writing includes
using strategies in class that model how to think about what is read,
previewing content-specific vocabulary words, and asking questions
while reading, among others (McGlynn & Kelly, 2018). Thus,
collaboration between content area specialists and literacy specialists
is key to finding ways to support all students in the content area
classroom (Brozo, Moorman, Meyer & Stewart, 2013).
Many researchers have implemented literacy strategies in
content areas over the years, with varying degrees of success across
age groups. In a study conducted in Karachi, Pakistan by Nasir, Naqvi
and Bhamani (2013), 39 students of a 5th-grade class were given a
baseline assessment to explore pre-intervention writing skills at
primary level. The authors shared the view that young students were
lacking writing skills and teachers did not seem to be using proper
writing processes. They then implemented literacy support strategies
for 8 weeks using flash cards, word bank and journals for vocabulary
development, after which they administered a post-test to determine if
there was improvement in writing skills. The study found that 75% of
the students showed the greatest improvement in the areas of
vocabulary and grammar as well as structuring. Campbell and Parke
(2018) investigated 23 8th-grade students who were taught how to use
paragraph writing frames over a 12-week period. At the end of the
study, quantitative data gathered revealed a significant improvement
in students’ writing in the areas of purpose, organisation, elaboration
and evidence.
Literacy strategies for content area were researched by Fisher,
Frey and Williams (2002), and Ming (2012). Fisher, Frey and
Williams at Hoover High School in the United States, implemented
seven literacy strategies across content areas including English, Social
Studies, Art, Physical Education, Music, and Shop. The strategies
selected were read aloud, K-W-L charts, graphic organisers,
vocabulary instruction, writing to learn, structured note taking and
reciprocal teaching. This school-wide focus on content area reading
and writing led to increased student achievement. Ming selected
strategies to ensure authentic writing. These were response journals for
students to share their thoughts and emotional reactions toward text,
and learning logs to keep track of their learning. Anticipation guides
were also suggested as an effective strategy to activate reading that
was done independently, as pair work or in a small group setting.
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Cavanagh (2005) noted that the scientist reads and writes
differently when compared to a historian or mathematician. Therefore,
the content area teacher needs to choose the appropriate strategy for
the course material. Nevertheless, Billmeyer and Lee Barton (1998)
found that there was no significant increase in academic performance
despite the use of content area strategies, thereby implying no sound
guarantee that the utilisation and implementation of reading and
writing strategies will in fact increase academic performance.
Reading strategies selected for the intervention
Popham (2001) asks, in an era of high-stakes and high-stress
testing, how do we ensure that classroom instruction does not give way
to inappropriate teaching? It is common to believe that literacy
instruction is solely the charge of language arts teachers. Moore, Bean,
Birdyshaw, Thomas, and Rycik (1999) noted that adolescents entering
the adult world in the 21st century will read and write more than at any
other time in human history. Thus, literacy should be at the forefront
of education. Dikmenli (2014) proposed that there are 34 new literacy
fields, one of which is ‘geographic literacy’. He defined geographic
literacy as an approach towards events, situations and places, which
requires understanding, comprehension and analytical skills.
Improving comprehension skills is therefore necessary to improve
geographic literacy and, as such, became the area of interest for this
action research. Based on Billmeyer and Lee Barton’s (1998) work,
the three reading comprehension strategies for reading informational
texts selected for the intervention were the Frayer model, AudienceCentred Teaching, and a learning log. The Frayer model is an essential
tool for vocabulary development, which is the first strategy
implemented. In Geography, it is useful for students to clarify their
understanding of terms and concepts (Frayer, Frederick, &
Klausmeier, 1969), hence its use in this study.
In the late 1980s, Andy Buck of the Institute of Education in
London, first utilised audience-centred teaching for Geography (Butt,
1998). He investigated two groups of students, those who were
assigned a task using audience-centred teaching as opposed to those
who took notes. Slater (1989) using samples of the writing of Buck’s
students asked a group of geography educators to judge them. They
found that the audience-centred pieces were more interesting whilst
the note-taking pieces lacked life, were poorly structured and quite
confusing. According to Butt (1993), some pre-conditions were
necessary for getting students to write well. These were establishing
trust between teacher and students; audience-centred writing had to be
embedded in the scheme of work; and that the audience-centred
writing strategies had to be plausible for students to attempt, such as
card sorting. Such tasks appear to help many students pass through
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‘intermediate’ stages of understanding towards the eventual
completion of high-quality writing. Butt (1998) noted, however, that
audience-centred teaching on its own could not account for
improvement in writing. He suggested that further research should be
done on the type of teacher support that students received.
Additionally, he felt that research needed to be done to determine the
extent to which class and group discussion and formative assessment
could account for improvements made. The different audience-centred
writing strategies, such as card sorting and writing frames, which
tapped into students’ creativity, were selected as the second strategy
for use in the study, through collaborative group work and individual
work.
Billmeyer and Lee Barton (1998) supported the view that a
learning log is a type of reflection strategy that could be used as the
final strategy as it allowed students to express their feelings and
observations of the strategies experienced. Learning logs help teachers
to monitor students’ reading outside of class, promote reflection and
provide solid foundations for student interaction, class discussion and
conferencing (McLauglin, 2010). Learning logs were therefore
implemented in the study to allow students to write in a reflective
manner.
Attitude to reading
In their review of the literature on the link between
achievement and reading, Nootens et al. (2019) found that reading has
an affective component. It is related to a student’s interest,
engagement, motivation, self-concept and attitude to reading. Fishbein
and Ajzen (1975) defined attitude as a “learned predisposition to
respond in a consistently favourable or unfavourable manner with
respect to a given object” (p. 6), the term object referring to either
entities (people, groups) or behaviours (e.g., reading) (Ajzen &
Fishbein, 2005). The goals of reading are mainly for leisure or for
academic purposes as required by the teacher. Factors that influence
reading habits are the reading environment, both at home and at
school, and the role of the teacher who does not see reading as a
feminine pursuit. Nootens et al. (2019) reviewed a study conducted in
the US in 1995, which revealed that there was an overall negative trend
in attitude towards reading from Grades 1 to 6, with students in Grade
6, in particular, showing indifference and negativity towards academic
reading. Further research in the US (1999, 2000,2012), Singapore
(2008) and Croatia (2014) noted that a worsening of positive attitudes
towards academic reading did not necessarily coincide with
transitioning from primary to secondary school but rather with the
onset of adolescence. This is the stage in which young people’s
interests extend over a wide range of leisure activities which may see
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a decline in reading both for leisure and for academic purposes.
Nootens et al. (2019) found that this transition period has been underresearched; reading attitudes change when students move from
primary to secondary schools, and required further research. The claim
that instruction in the content areas boosts literacy achievement has
been put forward for decades. Existing insights advocate that literacy
in the content area stimulates interest in reading and writing, and
increases students’ achievement.

Methodology
The design of the study utilised classroom action research. It is ‘an act
undertaken by teachers to enhance their own. or a colleague’s, teaching
to test the assumptions of educational theory in practice, or as a means
of evaluating and implementing whole school priorities (Hopkins,
1993, p.1). Mertler (2016) noted that action research conducted by
teachers can improve their effectiveness in studying their own
classrooms with the aim of improving their practice in their particular
contexts.The results of action research are neither right nor wrong. The
tentative solutions are based on observations and other data collection
methods. Action research requires monitoring and evaluation of the
process in order to identify strengths and limitations. Conducting
action research involves four steps (Mills as cited in Mertler, 2016).
These are identifying an area of focus; collecting data; analysing and
interpreting the data; and developing a plan of action. Although
teachers may face some problems conducting action research, there is
great potential to improve pedagogical practices. James and Augustin
(2017) noted that if time and resources are allocated, at both the
individual and institutional levels, gains in student achievement,
improvement in teachers’ practice and school improvement can be
achieved.
Reconnaissance: Surveying the landscape
The primary researcher conducted the action research in two
phases, that is, before the intervention (reconnaissance); and after the
intervention (post reconnaissance). The first phase involved three
aspects, namely, 1) the collection of demographic data on the students
and their prior academic performance, and learning preferences; 2) the
conduct of a diagnostic test to assess their reading comprehension
level; and 3) the administration of the Likert Scale questionnaire on
their attitude to reading.
Characteristics of the target population
The Form 1 target group was purposively selected, having
been taught by the primary researcher during the previous term. The
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class comprised 39 students (20 boys and 19 girls) between the ages
of 11-13, of which 14 were age 11, 20 were age 12, and five were 13
years old. The catchment area of the students reflected rural areas and
districts from the main town and its environs in northeast Trinidad.
Permission was obtained to conduct the study from the students of the
Form1 Geography class and their parents, colleagues, and the school’s
administration. Pseudonyms were used to ensure anonymity of the
students. To foster collaboration, the primary researcher requested that
the Head of the Modern Studies Department, Vice-Principal and other
teachers who had completed their Masters in Literature and Linguistics
as well as other English Language and Literature subject teachers
conduct clinical supervision of the lessons when possible. The primary
researcher is not a reading specialist, but was concerned enough to
attend to the literacy issue by searching online for free diagnostic
reading methods, given the fact that there were no funds available for
the purchase of other relevant reading and writing diagnostic tests.
The 2014 SEA results for the target group indicated that the
Mathematics marks ranged from 52-97% and the English A marks
ranged from 52-85%, placing them in the second lowest of all eight
educational districts in Trinidad and Tobago. Over 64% of this group
scored less than 75% at SEA, with five students scoring the lowest
marks ranging from 44-60%. The English Language Assessment
(ELA), having a maximum mark of 50, highlighted that approximately
50% of the target group acquired <75% for SEA, with 10 students
obtaining the lowest marks ranging from 24.4-32.6. Marks obtained
from mid-term test for Term 1 for September 2014 to December 2014
revealed that three students scored above 75% whilst the remaining 36
students scored between 17-72%. The end of term marks showed that
only two students scored above 75% with 37 students scoring 26-72%.
Despite the fact that 97% of the target group had access to a
television, only 5% owned a computer, 3% had access to the internet,
59% had access to a Digital Versatile Disc (DVD) player and 36%
owned their own cell phone. The conduct of a Visual, Aural,
Read/Write and Kinesthetic (VARK) learning style test revealed that
the students were multimodal. The primary researcher used this
information to assess the resources needed and available to the
students. This allowed her to plan lessons more effectively. The target
group also comprised students who relied on government assistance,
in that, over 12% of the parents/guardians received government
assistance, 21% and 33% of the students received breakfast and lunch
at school, respectively, and 44% relied on government transport to get
to and from school on a daily basis.
Diagnostic test used
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The primary researcher needed to assess the nature of the
literacy problems to guide the selection of the reading comprehension
strategies. This required the conduct of a reading diagnostic test before
the intervention. Leslie and Caldwell’s (2006) Qualitative Reading
Inventory-4 (QRI-4) diagnostic test, freely available online, was used
to assess students’ literacy levels, using passages for Grades 4, 5 and
6. (QRI-4) is an informal assessment instrument for word
identification, fluency and comprehension for emergent to advanced
readers. Teachers were allowed to reproduce appropriate pages from
Chapter 15 of this publication for classroom use. The diagnostic test
which was delivered in three steps, assessed literacy levels for Grade
levels 4-6. Word Lists for Grades 4, 5 and 6 were provided along with
the following rubric to identify students who were at the Independent,
Instructional and Frustration levels of reading. (See Table 1).
Table 1: Rubric Used to Score Word List (word list total = 20)
LEVELS
Independent

Instructional

Frustration

18-20

14-17

below 14

90-100%

70-85%

below 70%

Each of the expository passages for Grades 4 to 6 asked
concept questions of the students. The Grade 4 passage was on plant
structure for survival, the Grade 5 passage was on farming on the Great
Plains, and the Grade 6 passage was on temperature and humidity, all
topics relevant to Geography. Scoring rubrics for miscues and With
Look-Backs were provided for the teacher for each passage.
The first step of the diagnostic test implemented was the use
of word lists from grades 3 to 6. Each of the QRI-4 word lists contained
20 words selected from passages at the same level of readability, and
were designed to assess accuracy of Word Identification (WI), speed
and automaticity of WI, and to determine the starting point for reading
the initial passage. Table 1 shows the scoring rubric for the word list
for each level.
The second step involved an Oral Reading Miscue Analysis.
There are three types of miscues made while reading orally: wholeword substitutions, such as “tried” for “trade”; non-word substitutions,
such as “trad” for “trade”; and omissions and insertions of words. By
counting all miscues, the independent, instructional and frustration
levels were obtained for each student. The total accuracy method was
applied where the number of miscues were subtracted from the number
of words in the passage and then a percent was derived, for example,
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the passage “a trip” has 119 words, a student made 8 total miscues:
119-8 = 111: 111÷119 = .93: .93×100 = 93%.
The third step involved Assessment of Comprehension
through Look-Backs. After asking the student to answer questions
through writing, the researcher asked the student to look back in the
text to locate answers to missed questions and/or to find answers to
incorrect responses. Results from the diagnostic test administered for
Comprehension through Look-Backs suggested that their level of
literacy was below Grade 7, the required level for Form 1, as the
students’ readability level ranged from Grades 4 to 5.
The diagnostic tests showed that, from the word lists
administered in the first step, 80% of the students were in the
Independent Level for Grade 3 whereas the 20% were in the
Instructional Level indicating that students’ literacy levels were
adequate for this Grade. However, at Grade 4, 28% of the students
were at the Independent Level and 56% at the Instructional Level.
Frustration Level increased from 15% at Grade 4 to 62% in Grade 6
(see Table 2). Table 2 shows the results of the students’ performance
from the word lists based on the diagnostic tests, before the
intervention. This indicated that the intervention could be conducted
from the Grade 4 level since no one was at the Frustration Level in
Grade 3.
Table2: Before the Intervention: Students’ Performance From the
Word Lists for Each Level
Grade
Level
Grade 3
Grade 4
Grade 5
Grade 6

Independent
Level
80%
28%
10%
5%

Instructional
Level
20%
56%
51%
33%

Frustration
Level
0%
15%
38%
62%

For the Oral Reading Miscues in the second step, the rubric
used to assess miscues for passages (see Table 3) and the students’
performance oral reading miscues analysis (see Table 4) show that as
the Independent Level decreased, Frustration Level increased.
Table 3: Rubric Used to Assess Reading Miscues for Passages
Read
Independent Level
98% Accuracy

Instructional Level
90% to 97% Accuracy

Frustration Level
less than 90% Accuracy

Table4: Before the intervention: Students’ % Accuracy for the
Oral Reading Miscue Analysis
Grade
Level
Grade 4

Independent
Level
8%

Instructional
Level
79%

Frustration
Level
13%
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Grade 5
Grade 6

3%
0%

59%
23%

38%
77%

For assessing Comprehension through Look-Backs in the third
step, after asking the student to answer questions through writing, the
researcher asked the student to look back in the text to locate answers
to missed questions and/or to find answers to incorrect responses. If
they got eight answers correct, they were at the Independent Level; at
the Instructional Level with six-seven answers correct; and at the
Frustration Level with less than five answers correct.
Table 5: Before the intervention: Students’ performance of
Comprehension through Look-Backs
Grade
Level
Grade 4
Grade 5
Grade 6

Independent
Level
8%
3%
0%

Instructional
Level
79%
59%
23%

Frustration
Level
13%
38%
77%

The assessment of Comprehension through Look-Backs
showed that as the Grade Level increased so did the Frustration Level
(see Table 5).
The Attitude Test
The attitude test consisted of seven questions designed to
capture students’ attitude to reading for enjoyment (two questions),
and for capturing their experiences of academic reading in the
classroom (five questions), providing the researcher with insight into
their self-esteem as readers. A 5-point Likert Scale questionnaire, with
options ranging from strongly agree to neutral to strongly disagree, had
been previously created and tested in a similar classroom action
research conducted by a colleague of the primary researcher
(unpublished Diploma in Education Action Research, 2011). It was
administered before the reading intervention strategies to assess the
students’ reading attitude, which can be seen as their attitude upon
leaving primary school, and later administered after the intervention to
capture their attitude to reading as students in their first year of
secondary school. Their responses were scored numerically, and
analysed using descriptive statistics.
Reconnaissance: Planning for the intervention
For the second aspect of the reconnaissance phase of the
research, that is, planning for the intervention, the Theme, “The World
Around Us” was selected. It encapsulated both the Natural and Human
systems of Geography as outlined in the revised version of the Form 1
SocialStudies Curriculum of the Ministry of Education. The unit of
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lessons prepared by the teacher began from a Grade 4 to Grade 6 to
facilitate scaffolding. A textbook at the readability level of Grades 4
to 5 was used for content for lessons one, four and five and the content
derived from the various websites was obtained for the appropriate
grade level.
Based on the literature reviewed, three specific reading and
writing strategies were used to develop reading comprehension. These
strategies were the Frayer Model, Audience-Centred Teaching, and
Learning Logs. The Frayer model (1969) was a strategy used to aid in
vocabulary development and understanding concepts. Audiencecentred teaching aimed at involving children in writing to, or for,
audiences different from the ones they would normally encounter in
the geography classroom, that is transactional or academic writing,
usually required by the teacher. Butt (1998) suggested that the
effectiveness of audience-centred teaching may be increased by using
a range of ‘intermediate’ teaching strategies by structuring and
prioritizing tasks. For example, before students attempt extended
writing strategies, activities such as card sorting and writing frames,
are encouraged as well as the use of different genres of writing.
Learning Logs allow reflection on either text content or on
students’ reading and learning processes. Students may reflect on how
they feel, but it is always in relation to what is being learnt in the
classroom (Billmeyer & Lee Barton, 1998). Therefore, they were
allowed five minutes to process their thoughts and five minutes to
write their views, during each lesson. Comparison of scores was made
between those of lesson one to the final lesson for each of the three
reading comprehension strategies that used Word Identification, Oral
Reading Miscue Analysis, and Assessment of Comprehension through
Look-Backs.
Post Reconnaissance: Applying the Intervention
After the results of the diagnostic tests were analysed, data
collection instruments were designed to answer the research questions.
As research question one focused on students’ academic performance,
data was derived through scores from each of the reading and writing
exercises for each lesson, and analysed with descriptive statistics.
For research question two that focused on students’ attitude to
the strategies used and overall attitude to reading and comprehension,
both numerical and non-numerical data were collected. Scores for the
attitude test were analysed using descriptive statistics. Non-numerical
data included teacher’s journals to track students’ behaviour and
performance, and students’ learning logs collected after each lesson.
They were analysed for significant trends by coding and analysis of
text to arrive at themes. A teacher-made checklist was used to track
students’ performance and behaviour during the intervention. In
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addition, each lesson was video-taped and analysed within one day of
recording to capture students’ responses to the reading strategies. Data
recorded in tables and graphs displayed trends in students’
performance. The collection of non-numerical and numerical data
before and after the intervention ensured trustworthiness of the study.
Implementation
Eight lessons, over five weeks, were taught during double
periods (for a total of 560 minutes) from 12th January 2015 to 13th
February 2015. The lessons based on the unit of “The World Around
Us” dealt with the spatial variations of the world in relation to
international, regional and local scales. The students had never been
taught the concepts before. The attributes of the Frayer Model were
explained to the students. The teacher incorporated the reading and
writing strategies of the Frayer Model, Audience-Centred Teaching
and Learning Logs in each lesson. The Frayer Model was used
throughout the entire intervention to facilitate vocabulary
development, which constitutes the first strategy in reading
comprehension. This strategy aligned with the word list aspect of the
diagnostic test. Using the Frayer Model, students analysed a word or
concept by defining it and listing its characteristics. They also refined
their understanding by choosing examples and non-examples of the
concept because in order to understand completely what a concept
was; one needed to know what it was not. The model completed in the
first lesson comprised words and phrases as answers, but as the
intervention continued, the answers consisted of sentences.
Information on the use of the Frayer Model was obtained from teacherled discussions, teacher-made hand-outs, students’ responses and the
dictionary. Students were allowed to work individually, in pairs, and
in groups to complete the model.
The Audience-Centred Teaching method was chosen to
improve the writing skills of the students. The lessons were scaffolded
by using a range of ‘intermediate’ teaching strategies for structuring
and prioritising tasks in such a way that the students worked in pairs,
in groups for the first few lessons, then individually for the last three
lessons, using a variety of genre writing (see Table 6).
Table 6: Audience-Centred Teaching Strategies Implemented for
Lessons1 to 8
Lesson #
1
2
3
4

Audience-Centred Teaching Strategies in each Lesson
Genre Writing - Expository Writing – Creation of a Poster
(Group Work)
Writing Frames used to create a song (Group Work)
Writing Frames used to create Paragraphs (Individual Writing)
1. Card Sorting Activity (Individual activity)
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5
6
7
8

2. Genre Writing-Persuasive Writing (Advertisement Poster)
(Group Work)
Genre Writing- Expository Writing- Poster (think-pair-share)
Writing Frames for Paragraphs to compare and contrast
(Individual Writing)
Genre Writing – Poetry Writing (Individual Writing)
Genre Writing- Descriptive Writing (Individual writing)

Informational text prepared by the teacher consisted of lessons
with increasing readability levels. Informational text for lessons 7 and
8 extracted from the text possessed a readability level at Grade 6 to
facilitate scaffolding. Each lesson was monitored by the teacher.
Tracking of students during the intervention enabled the researcher to
determine a change in attitude towards reading and writing in
Geography. Teacher journals and learning logs were considered
essential to determine if changes in attitude towards meaningful
reading and writing did transpire. The teacher prepared a post-test at a
readability level of Grade 6. This was in the form of a written test with
five questions aimed at assessing content delivered during the
intervention. It emphasised the cognitive domains since the study
focused on the teaching of reading and writing. All the passages
administered for Grades 4-6 (pre-diagnostic) were re-administered at
the end of the intervention (post-diagnostic).

Summary of Findings
Research Question 1: To What Extent has the Implementation of
Specific Reading and Writing Strategies (Frayer Model,
Audience-Centred Teaching and Learning Logs) Improved
Student Literacy Levels in a Form 1 Geography Class?
The Frayer Model, which helped develop vocabulary and jargon
relevant to Geography, was incorporated into all lessons and
assessments, and therefore was not analysed separately. Figures 1 to 3
show the results of the implementation of the Oral Reading Miscue
Analysis before and after the intervention using the reading and
writing strategies for Grades 4, 5 and 6. Of particular interest is that
for Grade 6, the students’ Frustration Levels decreased from 77% to
3% and their Instructional Level increased from 23% to 97% after the
intervention (see Figure 3).
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Figure 1. Accuracy Level for Oral Reading Miscues before and after
intervention for Grade 4 passage

Figure 2: Accuracy Level for Oral Reading Miscues before and after
intervention for Grade 5 passage

Figure3: Accuracy Level for Oral Reading Miscues before and after
intervention for Grade 6 passage

The mean score for accuracy levels for the Oral Reading
Miscues increased at each level after the intervention. For Grade 4
level, the mean score increased from 93% to 95%, for Grade 5,
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students’ marks increased from 90% to 94%, and for Grade 6,
students’ marks increased from 88% to 93% thereby increasing
accuracy levels in their reading. Scores obtained from this intervention
suggest that there was an increase in academic performance.
The diagnostic tests administered for writing involved
Comprehension with Look-Backs. This strategy also appeared to
increase performance in literacy. Writing scores revealed that after the
intervention at Grade 4, 100% of the students were at the Independent
and Instructional Levels, at Grade 5, 33 % were at the Independent
Level, 62% at the Instructional Level, and 5% at the Frustration Level.
Grade 6 results showed that 23% were at the Independent Level, 69%
at the Instructional Level and 8% at the Frustration Level. Even though
students remained at the Frustration Level for Grades 5 and 6, there
was an increase in marks for these students. This increase was
probably due to the change in teaching strategies, which may be more
suitable to the multi-modal learning preferences of these students.
The scores derived for Comprehension with Look-Backs
showed an increase for all the Grade levels after the intervention. The
mean score for Grade 4 level increased from 5.6 to 7.2 (maximum
mark being 8 for all levels), for Grade 5 from 4.6 to 7.1 and for Grade
6 from 4.2 to 6.7 (see Table 7). In all Grades, the standard deviation
was smaller after the intervention than before, indicating that many
students were becoming more competent in writing.
Table 7: Results Derived from Comprehension with Look Backs
for Writing Assessment(Maximum score of 8)
Calculations

Grade 4

Grade 5

Grade 6

Before

After

Before

After

Before

After

Mean

5.6

7.2

4.6

7.1

4.2

6.7

Mode

6

8

4

7

5

7

Median

6

7

4

7

4

7

Range

2-8

6-8

3-7

5-8

2-6

5-8

Standard
Deviation

1.069

0.767

1.208

0.857

1.167

0.910

Results for the Audience-Centred Teaching strategy were
positive. This strategy was chosen to improve the writing skills of the
students, and followed a scaffolding technique where students moved
from paragraph writing to essay writing. Marked improvement for
writing was observed after lesson #3, and from lessons #4 to lesson #8
there was a progressive increase in writing skills (see Table 8).
Table 8: Students’ Performance for the Audience-Centred
Teaching strategy
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Lesson
#

Audience-Centred
Teaching
Strategy
used for each lesson

1

Genre
Writing
Expository Writing –
Creation of a Poster
(Group Work)
Writing Frames used to
create a song (Group
Work)
Writing Frames used to
create
Paragraphs
(Individual Writing)
1. Card Sorting Activity
(Individual)

2

3

4

5

6

7

8

2.
Genre
WritingPersuasive
Writing
(Advertisement Poster)
(Group Work)
Genre
WritingExpository
WritingPoster
(think-pairshare)
Writing Frames for
Paragraphs
to
compare and contrast
(Individual Writing)
Genre Writing – Poetry
Writing
(Individual
Writing)
Genre
WritingDescriptive Writing

N (number of
groups
or
students
present
for
strategy)
13

Mean
score
(%)

Range
(%)

91.0

25-100

6

58.7

42-77

39

47.8

10-80

39

97.9

86.7-100

6

88.3

80-100

19

91.8

75-100

39

85.4

83.3-100

39

93.3

83.3-100

39

94.6

87.5-100

At the end of the intervention, notable observations were
made. Scores improved from lesson #1 in which six students out of the
class of 39 students obtained 19%, 24 students obtained 38% and nine
students obtained 56%; whilst for lesson #8, six students obtained
88%, 22 students obtained 94%, and 11 students obtained 100%. A
post-test was given at the end of the intervention based on definitions,
using the Frayer Model, concept maps paralleling audience-centred
writing, and spatial location in keeping with Geography content. The
results showed that four students scored 100%, 32 students scored
between 90-99% and three students scored 89%.
Research question 2: To What Extent Will the Implementation of
Reading and Writing Strategies aid in Fostering a Positive
Attitude Towards Reading and Writing for Meaning in a Form 1
Geography Class?
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Results were analysed from the attitude test, students’ written
reflections through the learning logs administered, and teacher
observations at the end of each class. The results of the attitude test
before and after the intervention (see Table 9) show a positive change
for most students in attitude to reading for enjoyment, and for
academic purposes, where the mean, median and modal scores all
increased. The increase in the standard deviation values, however,
showed that there were some (three) students who scored low on the
attitude test, thus accounting for the higher value after the intervention.
For those students, reading may still be seen as a challenge.
Table 9: Results of the Attitude test
Before
After

Total
score
35
35

Mean

Median

Mode

17.01
27.4

17
27

16
23

Std
Deviation
3.7
5.2

Students’ written reflections indicated evidence of the schema
theory as students made connections with the text in the lesson to other
classes, and even to their real life (see Table 10). The intervention
seemed to have had an impact on their understanding as one student
stated that ‘I wrote a song for the first time’. There was an increase in
the level of motivation since the majority of students wrote that they
were ‘more interested in the topic’, as lessons proceeded, not having
done it before. The phrase, ‘made me better’ suggested that the change
of teaching strategies stimulated interest and encouraged students to
work harder. Working in pairs and in groups appeared to have fostered
cooperation. During the early phase of the intervention, the majority
of students did not write much content in their learning log, but as the
study progressed, there was an increase in the number of words and
the quality of content in the learning logs. This indicated that students
began to read, write and construct meaning in Geography.
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Table 10: Themes from students’ learning logs
1.

Themes
Instructional
strategy

Words/phrases
Enjoyed learning today
Enjoyed working with others

Conclusion
Students seemed to enjoy and embrace this method of teaching

2.

Assessment

Rubric helped me understand what
to write

Students grasped the idea of what is required when being tested.

3.

Students’
understanding

Wrote a song for the first time
Helped me to write poetry better

The reading strategies were generally effective and facilitated a better
understanding of concepts.

4.

Student
engagement
and
involvement

Made me better

The change of teaching strategies stimulated interest and encouraged students
to work harder.

5.

Schema

Text to text:
Reminds me of English class
Text to self:
Topic
(Borders
and
Boundaries) reminded me of
my trip to the United States

The implementation of the reading strategies allowed the students to use their
prior knowledge. Reading and writing comprehension skills were being
developed.
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6.

Motivation to
read

More interested in topic

Students displayed willingness to read and write more, impacting on a positive
attitude.

7.

Cooperation
among
students

Appreciated working with others

Students working in groups and pairs presented the opportunity for students to
receive and respond to ideas in a positive and harmonious way
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As the intervention proceeded, the students became more
participative, committed and enthusiastic. Audience-Centred Teaching
promoted a level of independence and understanding among the
students as they appeared to enjoy the opportunity to work on their
own or with others of their choosing. Students’ use of handouts, the
notes they produced from discussions and the dictionary indicated that
they completed the Frayer Model at an increasing level of detail for
definitions, descriptions and examples.
Phrases extracted from the teacher’s journal, and observations,
indicated that there was a positive change in the students’ attitude
towards reading and writing. By lesson 5, the teacher researcher made
the following observation:
I am hearing fewer questions as well as students are less
reluctant to approach the techniques implemented in the
study. This leads me to believe that students’ confidence has
increased and they are reaching a level of self-instruction.
Students seemed to be quite enthusiastic and willing to
contribute to class activities more readily.
By the end of lesson 8, the teacher observed:
It is truly a joy to see my students reach a different and new
level. They display a higher level of maturity and selfinstructed learning. It is really amazing to see these students
use their Atlas on their own, to listen to meaningful
discussions without much teacher guidance, question what
they are receiving and probe more into the ‘why’ aspects of
their learning. The higher order thinking was truly untapped
and even the discipline level has increased as students appear
to be more settled and focused.
The teacher observation checklist looked at students’ level of
participation, and response to oral questions, and willingness to
present work in class. Results from the analysis of the videos of each
lesson, are shown in Figures 4 to 6.
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5
0
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6

7

Lesson Number
High

Moderate

Low

Figure 4: Level of students’ participation throughout the
intervention
Note: High level: students participated in all activities; Moderate level:
students participated in some activities; Low level: students participated in
few or no activities.
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Lesson Number
Excellent

Very Good
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Figure 5: Response to oral questions throughout the intervention
Note: Excellent: Student answered 9-10 times; Very good: Student answered
7-8 times; Good: Student answered 5-6 times; Fair: Student answered 3-4
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times; Poor: Student answered 0-2 times (done by taking a sample of students
during each lesson).
40
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Figure6: Students’ willingness to present work to class
throughout the intervention
Note: ‘Willingness’: Eagerness to complete tasks and present work in a given
time taken from a sample of those who voluntarily responded; ‘No’: No work
submitted during that time.

The findings obtained from this study suggest that there was a
general improvement in the students’ academic performance and a
positive attitude towards reading for meaning in Geography.

Discussion
This classroom action research began with the idea that all students
can learn to read and write better. Graphic organisers, vocabulary
instruction, and writing to learn were some of the literacy strategies
that Fisher et al. (2002) used in the Social Studies content area. These
were incorporated in this present study through selected strategies for
reading and writing, namely, the Frayer Model, Audience-Centred
Teaching and Learning Logs in a Form 1Geography class. Overall,
these appeared to have had a positive impact on the students’ academic
performance. Through these strategies, most students were able to
relate better to the content area of Geography as they were encouraged
to question, explore, investigate, discuss and organise before writing,
an approach that promoted high-level learning (Ulusoy &Dedeoglu,
2011). French et al. (1989) and Guthrie et al. (2004) suggested that
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when teachers integrated literacy instruction in the content areas and
students are given more opportunities to read and write, the result was
an escalation in conceptual knowledge, reading comprehension and
problem-solving skills thereby elevating academic performance.
From the diagnostic tests for Grades 4-6, progress was
recognised in the three phases of cognitive development. This included
an elevated level of writing from the usage of Audience-Centred
Teaching, advancement in vocabulary use supported by the
introduction of the Frayer Model and reflection by using a learning log
at the end of each lesson. Billmeyer and Lee Barton (1997) argued that
literacy in the content areas does not guarantee an increased
performance. However, even though some students remained at the
Frustration Level, findings from this classroom action research
showed the opposite with 100% of the students showing gradual
improvements in both reading and writing from Grade 4 to Grade 6.
However, for the student who remained at the Frustration Level for the
Oral Reading Miscue Analysis, the selected cognitive strategies may
have impeded the student’s understanding of the text and also may not
have been suitable to that student’s learning preference.
Audience-Centred Teaching exposed students to a variety of
writing genres from poem and poster creation to expository writing.
This gave students the opportunity to develop their comprehension and
analytical skills, building their geographic literacy skills, one of 34
literacy skills proposed by Dikmenli (2014). Students’ mean scores
produced from writing frames that were done individually by students
in lessons #3 and #6 were 47.8% and 85.4%, respectively. This
increase in mean scores were similar to findings of Campbell and
Parke (2018) who found that there was significant improvement by
8th-Grade students who used writing frames. Their study, however,
was conducted over 12 weeks as opposed to five weeks in this study.
Card sorting, as part of the Audience-Centred Teaching as suggested
by Butt (1998), was well-received as the mean score for this activity
was 98%. This suggests that the scaffolding of strategies in AudienceCentred Teaching appeared to build students’ confidence to move onto
more demanding reading and writing tasks.
The use of the Learning Logs gave students the opportunity to
engage in authentic writing as they shared their thoughts and emotional
reactions to texts and to keep track of their learning, similar to Dewey’s
(1938) observation that introspection was needed for significant
learning and Ming’s (2012) study for content areas of Art,
Mathematics, Music and Physical Education. In this way, the primary
researcher was able to assess their reactions to the strategies and gain
insights into their attitude to reading and writing. Learning Logs also
helped the teacher monitor students’ reading outside class, where they
were able to make links with other subjects, a finding similar to that of
McLaughlin (2010).In addition, the comments from the students’
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Learning Logs suggest that they were on their way to becoming
effective readers, through reflection on their work, as suggested by
Aarnoutse and Schellings (as cited in Sahan, 2012).
With respect to changing their attitude to reading and writing,
the students’ responses through their reflections and the attitude test
showed that there was an overall positive attitude to reading and
writing in the content area of Geography, as they improved in their
Oral Miscues, and Comprehension through Look-Backs. These results
align with Johnson and Giorgis (2001), who suggest that reading and
writing in the content areas motivate students to read and write.
According to Slavin (2006), learners must individually discover and
transform complex information if they are to make it on their own. In
this study, students were given the chance to work individually but
only after they developed the confidence by working in groups.
Accessing prior knowledge in each lesson encouraged students to
respond to assignments, leading to improvement in their scores, a
finding reached by Glynn (1991), who noted that learning was
enhanced by building conceptual relationships onto existing schema.
The advance organisers used in each lesson consisted of many
geographical examples, and images that may have contributed to the
improved results. This finding reflects those of Park (2005), who
found that use of visual imagery contributed to improved reading and
writing. Content enhancement techniques such as advance organisers,
graphic organisers (the Frayer Model) and peer-tutoring appeared to
aid in the students’ ability to comprehend text as suggested by
Sencibaugh (2005). Combining instructional strategies in the content
area through the use of the Frayer Model, Audience-Centred Teaching,
and Learning Logs may have led to the improved performance of the
students. This is in keeping with the findings of Guthrie et al. (2004)
for improving reading in the content area. The exposure to creative
writing skills through the use of different writing genres appeared to
improve students’ writing skills. These results were similar to the
findings of Nasir et al. (2013) where creative writing led to
improvement in vocabulary and grammar and better structure to
students’ writing.

Implications of study
The positive results of this study conducted over five weeks suggest
that there is merit in integrating literacy strategies in content areas
other than Language Arts. The findings suggest that the study should
be a longitudinal one, for example, following this same Form 1 up to
Form 5 to see if the improvement in reading and writing can be
sustained or improved in the teaching of Geography. In this way, there
could be improved academic performance in Geography at the CSEC
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level, the concern that drove this study. Other strategies can also be
integrated to suit the level of cognitive and emotional development of
the students. In order to improve overall student academic
performance at the CSEC level, there should be a whole school
approach in all subject areas to integrate similar literacy strategies in
all Forms starting in Form 1, as literacy skills in one subject can be
transferred to other subject areas. The study could be extended to
assess the literacy levels of household members of the students with
the aim of creating better support in the home environment for the
student, and so foster a better home-school relationship.
As Brozo et al. (2013) suggested, collaboration between
content area specialists and literacy specialists is key to finding ways
to support all students in the content area classroom and, in the absence
of a literacy specialist, the teacher as researcher in classroom action
research can fill that gap. The use of a diagnostic test provided an
objective way to determine the nature of students’ reading issues rather
than guesswork on the part of the teacher, and in this way, the reading
comprehension strategies could be targeted to specific reading
challenges they face, making teaching effective. Nootens et al. (2019)
concluded in their literature review of literacy challenges in schools
that there is a worsening in attitude to reading as an adolescent gets
older, given their widening range of interests in schools. As such,
classroom action research could provide further insights into this
apparent trend. This action research provided an overview of useful
cognitive strategies, such as reading comprehension, organising lesson
plans, resources and assessment instruments, for the classroom
teacher, who might not be a reading specialist, to implement. The acts
of reading and writing are the foundation of literacy, which are the key
elements for students’ growth. It is vital for both the academic and
emotional well-being of the student and is a core ingredient in the
crafting of a holistic child.

Recommendations
Diagnostic tests should be conducted to get a more accurate
assessment of the nature of students’ reading comprehension
challenge, and for selecting relevant literacy strategies to meet those
challenges. Opportunities should be given to teacher-researchers to
conduct classroom action research regularly and to share their
findings, with the aim of critiquing the methodology for other teachers.
In order for validity and reliability to be maintained, the study should
be conducted over a longer period. A longitudinal study should be
conducted with the students from Form 1 to Form 5 to see the extent
to which the reading comprehension strategies improved their
academic performance, and to what extent use of these strategies could
reverse a possible decline in a positive reading attitude. A wider range
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of strategies should be explored to suit the nature of the students as
they progress through their years at the school. Other teachers should
be encouraged to implement these or similar strategies in other classes
to arrive at best teacher practices. In the absence of a literacy specialist,
all teachers with an interest in teaching reading in the content area
should be encouraged to collaborate with other colleagues in
Geography and other subject areas and share their findings to improve
literacy in all classrooms.

Conclusion
Three specific reading and writing strategies of the Frayer Model,
Audience-Centred Teaching and Learning Logs were implemented in
this action research to improve literacy in Geography. Literature based
on these strategies, and the results derived, suggest that the
intervention may have had a positive impact on the cognitive
development of the students. The findings obtained from this action
research imply that there was a general improvement in the students’
academic performance and a positive attitude towards reading for
meaning in Geography. As the sample size is relatively small, and as
the duration of the action research was short, no significant
generalisation can be made from the results. This research was carried
out only in one group in one school by the primary researcher, a
classroom teacher. While the size of the study may not allow for
generalisations beyond the research site, the results of the study, can
provide a stimulus for other teachers to conduct similar research to
attend to the issue of low levels of literacy in secondary schools, taking
into consideration contextual differences in academic levels, setting,
population, teaching staff, and resources.
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THE IMPACT OF LITERACY STRATEGIES ON FORM 1
SECONDARY STUDENTS'MOTIVATION AND
PERFORMANCE IN INTEGRATED SCIENCE
Ambika Sandhya Persad and Rawatee Maharaj-Sharma
In this work, literacy strategies were used to teach a unit of
integrated science to a group of 30 form 1 secondary school
students of ages 12-14 in Trinidad and Tobago. Student
motivation questionnaires and pre and post intervention scores
were used to determine (1) the effect of literacy strategies on
students’ levels of motivation in Integrated Science, and (2) the
impact of literacy strategies on the academic performance of the
students in Integrated Science. Pre and post test scores as well
as student motivation questionnaires were used to assess the
impact of the intervention on students’ levels of performance
and motivation levels. Comparison of pre and post intervention
scores revealed that 83% of the class scores improved after the
intervention. Statistical analysis using t-test also showed that
the use of literacy strategies had a positive impact on both
performance and motivation levels. The findings from this
study offer promise for the use of literacy strategies for
improving motivation and student performance in Integrated
Science.

Introduction
The Minister of Education of Trinidad and Tobago, revealed that on
average 10% of students who wrote the CSEC (Caribbean
Secondary Education Certificate) examination in 2018 did not
achieve a passing grade in any subject (Gioannetti, 2018). In a parallel
observation of performance at the primary school level, the Trinidad and
Tobago Unified Teachers Association (TTUTA) noted a similar trend in
respect of the Secondary Entrance Assessment (SEA) examination and
commented that 2,595 students scored less than 30% in the 2018 SEA
examination(TTUTA, 2018). These figures are suggestive of an

underlying learning issue among a large percentage of primary
school students. In the Trinidad and Tobago context students in both
these categories are classified as remedial (or below grade level) and
are often branded as students for whom the formal curriculum is
unsuitable (Doughty, 2018). Students with low SEA scores in
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language are often placed in remedial classes when they enter
secondary school. The intent is that remediation will help them
overcome their reading, numeracy and comprehension challenges.
Teachers of remedial classes have attested that their students are
overwhelmed by text and, even if text materials are narrated to them,
most are unable to comprehend ideas, concepts and relations.
Furthermore, they are unable to provide responses to lower order
questions based on text materials they have interacted with
(Alexander, 2008).
In Trinidad and Tobago, students are placed in secondary
schools based on their SEA scores. The SEA examination assesses
students' performance in Language Arts, Mathematics and Creative
Writing. Although science is taught at every level of the primary
school system, science is not tested in the SEA examination. Despite
science not being assessed at the end of primary school training, all
students entering secondary school are required to study Integrated
Science (a thematic subject which focuses on a blend of content
from the 3 main science subjects - biology, chemistry and physics),
for the first three years of their secondary school training. Science
teachers have observed that the remedial students experience great
difficulty interacting with science content. Poor literacy skills hinder
their understanding of basic science concepts, and negatively impact
the development of fundamental scientific literacy. Their low
scientific literacy makes science learning very challenging for most
remedial students and the result is that they consistently perform
poorly in science assessments. In addition, their language and
comprehension deficiencies seem to demotivate them to the extent
that they are reluctant to engage and participate in science learning.
Irvin, Meltzer, Dean, and Mickler (2009) have reported that science
students who have literacy challenges and who suffer a sense of demotivation, which may or may not be associated with their literacy
challenges, are consistently poor performers in science. In fact,
Glynn, Brickman and Taasoobshirazi (2011) have stated that
students are motivated to learn when they understand what is told to
them, and that highly motivated science students are more likely to
develop sound conceptual understandings during science lessons,
and demonstrate high levels of achievement. In other words,
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students who are highly motivated are likely to do well in science
courses and the converse is also true.
Recognising the effect of the low literacy scores earned by a notable
fraction of SEA graduates on their levels of motivation to learn
science, and hence on their development of scientific literacy, this
study sought to explore the impact of using specific literacy
strategies during the teaching of a unit of science entitled 'Energy',
on the levels of motivation and performance of a group of Form1
science students.
Background
Literacy is a critical component of the digital age and is one of the
four domains that have been identified as a 21st century skill that
must be acquired by the future generation, to overcome the
challenges faced in scientific and technological literacy (Turiman,
Omar, Daud, & Osman, 2012). In the context of this work, literacy
refers to the ability of secondary school students to completely read,
write, think about, discuss and present text- based information and
ideas using a wide variety of print formats, including electronic and
multimedia (Wise, 2009). Literacy therefore, is an essential skill
upon which all other academic successes hinge (Wise, 2009). In
spite of this fundamental acknowledgement, Schleicher (2019),
reporting on PISA results for 2018, stated that over ten million
fifteen-year-old students were not able to complete the most basic
reading tasks. PISA defines literacy as understanding, using,
evaluating, reflecting on and engaging with texts in order to achieve
one’s goals, to develop one’s knowledge and potential and to
participate in society. Bybee, McCrae and Laurie (2009) reporting
on PISA (2006) found that motivation to engage in science learning
is linked to the development of scientific literacy which
subsequently translates into performance outcomes in science.
Being literate in science means more than just being a proficient
reader. It means that students are capable of reading scientific text,
decoding it, and processing it for application. Reading science text
and textbooks require the same critical thinking, analysis, and active
engagement as performing hands-on science activities (Finneran,
2017). One of the goals of the science class therefore should be to
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promote scientific literacy even while developing science process
skills.
Literacy strategies such as, read aloud, Know-WonderLearn (KWL) and concept mapping, are common supporting
techniques used by teachers to enhance student learning. The main
purpose of using a literacy strategy is to help students connect ideas
and organise scientific information that may otherwise seem
overwhelming. In fact, literacy strategies such as those described
above are well aligned to the views expressed by Piaget, which
suggest that the human brain learns best when it is able to make
meaningful connections among concepts and organise these in ways
that can allow for logical retrieval (Artelt, Schiefele and Schneider,
2001).
Students possess varying abilities and different learning
styles, so their academic performance is linked to the extent to which
the format of lessons presented in the classroom aligns with their
abilities and their learning styles. Literacy strategies are designed to
target specific learning styles and academic levels (Alharbi, 2015).
In that context Seddon (2017) found that integrating literacy into a
science classroom can create more meaningful instruction and
learning. Learning approaches, whether they include literacy
strategies or otherwise, which align with students’ abilities and
learning styles, have the potential to activate prior knowledge and
impact student learning (Lewis & Wray, 2000). Manoli &
Papadopoulou (2012) showed that graphic organisers such as
concept maps used in science class, can motivate student
engagement and boost comprehension skills, because they provide
a framework around which students can organise information in
ways that can facilitate easy retrieval. In addition, Monahan (2012)
explained that there is a close relationship between reading
comprehension, learning of science content knowledge and
academic performance in science assessments.
Literature Review
Theory of Motivation

As proposed by Maslow, all humans are motivated by a
hierarchy of needs (1943). These needs are arranged such that basic
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needs are met before higher ones, based on sociological status and
level at any given point in time. The underlying assumption in this
hierarchy of needs is the understanding that needs and
accompanying behavior are multi-motivated. Maslow’s work
suggests that a student’s deficiencies (in this work the lack of
literacy skills) must be addressed first before growth and learning
can occur; for only then can a student focus on curriculum and apply
knowledge to develop their full potential (McLeod, 2018).
Seifert (2010) defines student motivation as a direct function
of a student’s expectation for academic success and the value
students place on academics. In a 2016 study on the declining trends
in student performance in the Netherlands, student motivation was
found to be a major contributor to student performance. Wijsman,
Warrens, Saab, van Driel, & Westernberg (2016), hypothesised that
motivation and student performance are interconnected. In fact,
Bryan, Glynn & Kittleson (2011) applied the social cognitive theory
to examine what motivates high school students to learn science, and
revealed that self-efficacy was the component most related to
achievement. Much earlier, Bandura (1977) hypothesised that
people who have a low self-efficacy for achieving a task may avoid
it, put little effort into completing it and give up easily when they
encounter difficulties. Motivation is boosted when students
recognise that they can accomplish tasks and make progress during
their learning, and as Schunk (1991) reported, when students work
on assignments and become more skillful, they develop a sense of
self-efficacy for performing well.
Student Motivation, Student Performance and Literacy Strategies

Science literacy and scientific literacy are components for
understating science content. Both terms, science literacy and
scientific literacy, rest on a foundation of content knowledge and
basic literacy skills. Visone (2009) suggests that tests of contentknowledge, such as standardised or benchmark science tests, may
be assessing reading ability more than content knowledge. Croner
(2003) found that many students have difficulty in science because
they are passive readers, readers who receive information without
understanding. In the course of reading subject content, a passive
reader would not think about the subject, would find the text
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overwhelming and would generally not be curious about the
material. Passive readers are often distracted, may not comprehend
(are unable to provide meaningful responses about the content in the
text), do not reread, do not ask questions about the text and cannot
make connections among ideas and/or concepts discussed or
described in the text. (Schunk, 1991). In the Trinidad and Tobago
context it has been noted that many level one secondary school
students are passive readers and that they lack effective reading
comprehension skills (De Lisle, 2012).
Reading strategies is one of the four factors that influence
metacognition during reading. Metacognition, according to Croner
(2003, p. 106), “is an awareness of how one thinks, and
incorporating literacy strategies in science learning can improve
students’ metacognition and understanding of major concepts.”
Using graphic organisers in a science class as a reading strategy can
promote student engagement, boost comprehension skills, and
develop students’ abilities to make predictions and identify patterns
(Manoli & Papadopoulou, 2012). For example, graphic organisers
facilitate comprehension of the bigger picture. Another commonly
used strategy, the K-W-L, first published by Ogle (1986), was
effectively used to provide a mental framework for students through
which they were able to activate background knowledge in
preparation for the upcoming lesson (Crowther, 2010). Exit slips are
another strategy that is simple and quick and can help teachers make
decisions about what needs to be revisited or elaborated on in
following lessons. (Finneran, 2017).
Seddon (2017) studied strategies for integrating literacy into
a science classroom and found that it created more meaningful
instruction and learning and that through the use of literacy
strategies educators gained insights into the value of formative
assessment and the ways in which such assessments can be used in
their day to day instruction. In addition, Monahan (2012) found that
there was a close relationship between reading comprehension and
the ability to learn and be assessed on science content knowledge.
In particular, the use of the Scientific Reading Intervention Model
(SRIM) was found to result in noted improvements in scientific
literacy through targeted reading strategies which developed
students’ reading abilities and resulted in improved comprehension
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of scientific text (Finneran, 2017).Overall, therefore, the literature
has shown that the infusion of literacy strategies in science learning
can promote motivation and hence encourage science learning.
Methodology
This study is set in North-Eastern Trinidad and participants include
students from a government-controlled secondary school with a
school population of 700 students. In the lower form classes (Form
1 - Form 3), there is usually a minimum of 35 students per class with
mixed academic abilities. The study focused on two main research
questions:
1. What is the effect of lessons taught with the incorporation of
literacy strategies, on Form 1 students' levels of motivation
towards Science?
2. What impact does the use of literacy strategies used during the
instruction of a unit of work have on Form 1 students' levels of
performance in Science?
This study adopted a one-shot pre- post-test action research
approach (Mills, 2007). It was deemed the most suitable approach
because the researcher is the class teacher and she embarked on the
research with the aim of improving her classroom practice. The
intention was to explore the utility of literacy strategies in the
learning context in relation to student motivation and academic
performance.
Data Collection
In this study the method of convenience sampling was used as the
target group was accessible to the researcher who taught the class at
the school. The participants comprised one class of 30 Form 1 lower
secondary school science students. Their ages ranged from 12-14
years and the class consisted of 20 girls and 10 boys. The group was
mixed in terms of ethnicity and previous academic performance.
The class was taught Integrated Science by one teacher who was
also their form manager. This Form 1 class had Integrated Science
timetabled four times per cycle (a cycle was 6 days). The four
teaching sessions consisted of one double period and three single
periods with each period being 35 minutes long.

Ambika Sandhya Persad and Rawatee Maharaj-Sharma

Students’ scores obtained from a unit test on measurement,
prior to the intervention was used as the baseline scores for
performance in Science. A motivation questionnaire was
administered to the students before the start of the intervention.
Upon completion of the unit of work, a unit test was administered
as a post-test to determine the effect of the intervention on the
students’ performance. The pre-intervention motivation
questionnaire was administered before the start of the study and this
was re-administered after students were taught the unit of lessons,
to determine if there were any changes in the students’ motivation
toward Science.
The unit of science consisted of eight lessons that were
taught over a four-week period. In each lesson at least one type of
literacy strategy was incorporated. All strategies used were in
alignment with the objectives of the lesson. An outline of the unit of
work consisting of eight lessons and the corresponding literacy
strategies used are shown in Table 1.
Table 1: Outline of Lessons Taught in the Unit of Integrated Science
Lesson
No.

Lesson
Topic

Specific
Objectives

1

Matter
Energy

2

The effect of
energy
on
matter

3

Forms
Energy I

and

of

-Classify
the
three states of
matter in terms
of shape and
volume
- Illustrate the
arrangement of
the particles in
solids, liquids
and gases
- To determine
if temperature
is affected by
increasing heat
- To determine
the effect of
increasing heat
on the state of
matter of water
Name
different forms
of energy and
give examples

Type
of
literacy being
addressed
Comprehension
and Vocabulary

Literacy
Strategy
Implemented
Read Aloud,
KWL

Comprehension
and Vocabulary

Concept Map

Comprehension
and Vocabulary

Concept Map
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4

Forms
Energy II

5

Law
of
Conservation
of Energy

6

What’s
the
big deal about
plants?

7

What
happens
energy
nature?

8

How
energy

of

to
in

do

Classify
mechanical vs
nonmechanical
forms of energy
Name
different forms
of energy and
give examples
Classify
mechanical vs
nonmechanical
forms of energy
- Explain the
law
of
conservation of
energy
- Apply energy
conversions to
living and nonliving things
- Explain how
plants convert
light energy into
chemical
energy
- Recall the
word equation
for
photosynthesis
- Explain that
green
plants
are the only
organisms that
can
convert
sunlight energy
to
chemical
energy
and
hence
are
producers of all
food chains
- Construct food
chains to show
how energy is
passed on from
organism
to
organism
- Discuss the
need for the

Reading,
Comprehension
and Vocabulary

Read Aloud

Comprehension
and Vocabulary

KWL
Graphic
Organizer

Comprehension
and Vocabulary

Concept Map

Comprehension
and Vocabulary

Exit Slip

Comprehension
and Vocabulary

Concept Map
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sources
impact
our
environment?

implementation
of
renewable
energy sources

Research Question 1 was answered by analyzing
quantitative data obtained by using the Student Motivation
Questionnaire II (SMQ II) in its entirety as developed by Glynn,
Brickman, & Taasoobshirazi (2011). Studies done using this
instrument with both science and non-science majors indicated that
it is valid, reliable and efficient for assessing components of
students’ motivation to learn secondary school science courses.
SMQ II was completed twice by the participants, n = 30,
once before the start of the intervention (giving the pre-intervention
motivation score, (PREIMS)) and the second time after the entire
unit was taught (giving the post-intervention motivation score,
(POSTIMS). These scores are the summation of five motivation
items given as: never (0), rarely (1), sometimes (2), often (3) or
always (4) and a possible total of 100 or a percentage of 100
converting the values into a standard score.
Research question 2 was also explored through the use of
quantitative data derived from the unit post-test and students'
baseline scores. The students had not been previously exposed to
this unit of Science therefore, a pre-test on this topic would not have
been meaningful. For that reason, students' baseline results from the
previous end of term examination were used as the pre-test results
(to give the pre-intervention (PREI) score). The post-test was
administered when the unit of work was completed using the
instructional strategies (giving the post-intervention (POSTI) score).
The assessment given was based on the unit of lessons taught and
consisted of questions of varying degrees of difficulty. These
questions ranged from simple lower order (knowledge and
comprehension) to complex higher order (application and analysis)
in accordance with the designed table of specification (TOS) shown
in Table 2.
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Lesson No.

Remember
ing

Understan
ding

1 – Matter and
Energy

1

1

2 – The effect
of energy on
matter

Applying

1

Analyzing

Evaluating

1

Creating

Total

%

2

12.5

2

12.5

3 – Form of
Energy I

1

1

2

12.5

4 – Forms of
Energy II

1

1

2

12.5

2

12.5

2

12.5

5 – Law of
Conservation
of Energy
6 – What’s the
big deal about
plants?

1

1

1

1
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7
–
What
happens
to
energy
in
nature?

1

1

2

12.5

1

2

12.5

8 – How does
energy
sources
impact
our
environment?
Total

5

6

1

0

2

2

Percentage

31.3

37.5

18.8

0

12.5

12.5

1

Table 2: Table of Specification (TOS) as Outlined by the Unit Plan on Energy

100%
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Data collected from both the Student Motivation
Questionnaires (SMQ II) as well as the summative achievement test
were analyzed quantitatively. Descriptive and inferential statistics
were analyzed and discussed to reveal findings and relations using
computer generated software.
In this study, a paired t-test was used to analyse data
pertaining to both research questions as the data were the result of
one intervention on a single group of students. The use of this test
was established by other researchers in similar circumstances
(Wanakacha, Aloka and Nyaswa, (2018) and Owuor (2018)). T and
P values were generated and compared to the suggested alpha value
of 0.05 for educational research (Mertler, 2014), and an increase in
students' levels of motivation as well as an improvement in their
overall test scores was obtained.
Findings
The SMQ II, was completed with one class before the intervention
and again upon completion of the intervention (four weeks later), to
reveal what students thought about their experience in Science.
Figure 1 represents the results for student motivation and compares
the pre and post intervention SMQII scores for each student.
Generally, there was an 83% increase in motivation scores amongst
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the class, where, only 17% of the students’ motivation scores
decreased post intervention.

SCORE OUT OF 100

Comparison Of Student Motivation PREIMS And
POSTIMS
100
80
60
40
20
0
F1 F2 F3 F4 F5 F6 F7 F8 F9
PREIMS

F1 F1 F1 F1 F1 F1 F1 F1 F1 F1 F2 M M M M M M M M M M
0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 10

67 52 80 65 69 49 75 60 58 61 62 78 77 70 71 61 65 58 79 75 63 93 71 77 81 71 73 54 50 75

POSTIMS 61 64 62 59 84 63 86 79 76 54 78 88 83 82 75 80 53 71 88 79 74 98 75 74 67 61 80 80 72 89

Figure 1Line Graph comparing Student Motivation Scores

Pre and Post Intervention

An analysis of the pre-intervention motivation scores of the
students revealed that the majority (67%) of the class could be
classified as highly motivated according to the SMQ II categories
and that no student ranked in the relatively low motivation category
(Table 3).
Post-intervention categories revealed that no students were
classified as having relatively low motivation towards science. The
moderate and high categories decreased by 16% and 11%
respectively (Table 3) This was attributed to the fact that five
students moved up in motivation category from moderate to high.
The very high category grew by 27% with eight students moving
from high to very high and one from moderate to very high. Seven
of the thirty students’ motivation decreased post intervention.
Table 3: Showing the percentages of the pre and post motivation
scores for the four motivation categories
Motivation
Category
Relatively
low
0-39

Pre-Intervention
No.
of Percentage
Students
0
0

Post-Intervention
No.
of Percentage
Students
0
0
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Moderate
40-59
High
60-79
Very High
80-100

7

23.3

2

6.67

20

66.7

17

56.7

3

10

11

36.7

Table 4showsthe values of mean, median, mode and standard
deviation of motivation scores pre and post intervention. The
average score increased by 6.5%, the middle score increased by 6%,
the most occurring score increased from 75 to 80 and the standard
deviation increased by .4%. This is illustrated in the box and whisker
plots of Figure 2.
Table 4: Central Tendencies for Students Scores in SMQII Pre and
Post Intervention
Central Tendencies
Mean
Median
Mode
Standard Deviation

PREI
68
69.5
75
10.3

POSTI
74.5
75.5
80
11.1

Difference
6.5
6
5
0.7

Figure 2: Comparing Box and Whisker Plots for Student Motivation
Toward Science Pre and Post Intervention

The t value of a two-tailed pair sample for 29 degrees of
freedom was calculated to be 3.40, whilst the P value is 0.00198
which is less than the significance level of 0.05. Therefore, the
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intervention statistically had a significant impact on student
motivation toward science.
Student Performance was measured using marks obtained
from an end of unit examination against PREI end of term I marks
for each student.
Figure 3 compares examination scores out of
100 for each student in the class. Generally, there was an 83%
increase in student performance with 17% of the students' scores
decreasing post intervention. The pre and post intervention scores
were analysed to produce mean, median, mode and standard
deviation as shown in Table 5. Although the standard deviation
increased POSTI, the mean score was 17.6% higher as depicted in
Figure 4.
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Figure 3: Line Graphs showing Comparison of PREI and POSTI Unit
Examination Scores per Student

Although the lowest score only changed by 1%, the highest
score obtained increased by 21%. The average score also increased
by 21%. Scores for each quartile of PREI benchmark scores were
lower than POSTI unit examination scores as depicted in Figure 4.
Table 5: Showing Central Tendencies in Student Performance Pre
and Post Intervention
Central
Tendencies

PREI

POSTI

Difference
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Mean
Median
Mode
Standard
Deviation

42.7
41.0
41.0
11.0

60.3
62.0
68.0
16.8

17.6
21.0
27.0
5.8

In analysing the objectives, the percentage of marks obtained
for each student for each taxonomy level assessed was analyzed to
produce central tendencies for each level as shown in Table 6. In the
end of unit examination 58% of the questions tested
remembering,34% tested understanding and 8% tested application
of knowledge. Students scored highest in applying taxonomy,
second in remembering and third in understanding. Fairly large
standard deviation marks were obtained and that implies that
students’ scores were widely scattered about the mean.

Figure 4: Box and Whisker Plots comparing Student Performance Pre
and Post Intervention
Table 6: Analysis of the percentages obtained for the cognitive
taxonomy level assessed in the end of unit examination
Order
Mean
Median
Mode
Standard
Deviation

Remembering
61.0
60.3
65.5
16.3

Understanding
52.9
58.8
76.5
24.2

Applying
90.0
100.0
100.0
28.3
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The results of a paired t-test computation found t to be 2.04
and P = 6.59 x 10-6 which is < 0.05. Therefore, statistically there was
a significant difference in the mean student performance in the unit
of work after using literacy strategies.
Discussion
The infusion of literacy strategies appeared to have had a significant
impact on the motivation of the students since student motivation
for the class increased by 83%. This was confirmed by the t-Test
statistic that showed that when the mean PREIMS scores were
compared to the mean POSTIMS score there was a significant
difference in mean motivation scores pre and post intervention.
These results are aligned with the findings of Glynn & Muth (1994)
and Schunk (1991), both of which showed that the use of literacy
strategies in science lessons led to improved students’ motivation.
However, because this study is limited to a single classroom in a
single school, further, more widespread studies are needed to
comprehensively establish a link between motivation and the use of
literacy strategies in science teaching in the Trinidad and Tobago
context.
The infusion of literacy strategies appeared to have had a
positive impact on student performance in lower form Integrated
Science. The comparison of the end of term I examination scores
(PREI) and POSTI unit examination scores revealed that scores for
the class improved by 83%. The paired t-test revealed that there is a
statistically significant difference in mean student performance
scores post intervention. These results are supported by work done
by Finneran (2017) which reported improved reading
comprehension among students; Seddon (2017) which showed that
more meaningful science learning occurred; and Monahan (2012)
who revealed a positive correlation between reading comprehension
and the ability to learn science.
Taken together, there are four students (F8, F16, M2 and
M8) out of the class of thirty that stand out as having done extremely
well in both motivation and performance in science scores. Through
informal observations, these four have been consistently working
through the unit of work and thus show maximum growth in the
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class. It is possible that extending the period of the study may have
provided an opportunity to influence a greater number of students.
Limitations
Qualitative data such as student reflections could have been
employed to challenge the students to think deeper about the role
literacy strategies play in their motivation toward science. An indepth analysis of the SMQII could have revealed insight into the
specific components of motivation which may have been
responsible for the overall lack of motivation toward science. As
explained by Glynn (2011) the SMQII looks at five motivation
components: intrinsic motivation, career motivation, selfdetermination, self-efficacy and grade motivation. This work did not
examine which components were most influential in determining
students’ overall levels of motivation, but this examination can
certainly be the focus of further work in this area.
An exploration of the differentiated learning types of the
students before the intervention would have informed which literacy
strategies were most matched to students’ learning styles; e.g. more
ICT-based literacy strategies may have wider appeal among the
students. This oversight may have impacted the results obtained but
can be a point of consideration for future research in this area. A
closer look at the formative assessments given and the effort placed
on completing worksheets may also be a factor worth considering in
any further work. It may be that more time is needed for students to
complete the formative assessment tasks.
Conclusion
The results of this study imply that the incorporation of literacy
strategies during the teaching of a unit of science to a group of Form
One (1) Integrated Science students has a positive impact on student
motivation and student performance. The literacy strategies
employed facilitated improvements by supporting students’ reading,
vocabulary and comprehension of science content. As mentioned
earlier, these findings are consistent with those revealed in other
similar works (Monahan (2012); Seddon (2017); Finneran (2017)).
While the findings of this work are instructive for contexts in which
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secondary school science students experience difficulties learning
science due to literacy challenges, the approach described cannot be
successfully implemented in the absence of relevant teacher
training. Science teachers would need to interact in a formal way
with literacy professionals to detect the nature of the literacy
challenges students face and subsequently to identify appropriate
literacy intervention strategies. Even further, science teachers may
need support and guidance in the implementation process. The
recommendation therefore is that targeted professional development
for teachers who are required to teach science to remedial students
or students with literacy challenges is necessary. In addition, access
to resources and relevant teaching aids to effectively facilitate
teachers' efforts in this regard are critical.
Finally, it is important to acknowledge that this study was
conducted with a single, purposively selected group of students at a
single school and while the findings are positive in this case, they
cannot be generalized for all secondary school students experiencing
challenges learning science. This work therefore presents a good
starting point from which further investigations in this area can
emerge.
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