
© PAVLOVA/CHEN (2019)      www.tvet-online.asia Issue 14 1  

Margarita Pavlova & Christy Shimin Chen

Enhancing TVET teachers’ capacity to develop students’ generic 
green skills: a work-based learning model for professional 
development of teachers 

 (The Education University of 
Hong Kong) 

Abstract 

Reorienting existing educational programs in technical and vocational education and training (TVET) 
for the purposes of advancing the attainment of sustainable development goals (SDGs) through skills 
development significantly depends on the capacity of educators. This capacity can be enhanced 
through teacher training and professional development programs based on principles of adult learning, 
as well as through the use of sustainability related resources designed for use in student-centered 
TVET classrooms.  This paper considers how TVET educators respond to the reorientation of the 
curriculum towards Education for Sustainable Development (ESD) through the inclusion of generic 
green skills in a green module that was delivered by one TVET institute in Hong Kong. It examines 
how different types of teachers respond to sustainability related, work-based training conducted 
through action research. Four teachers’ attitudes are examined, based on their expertise in ESD and 
their motivation to change current practice.  Based on the findings, this paper puts forward a work-
based learning model for the professional development of TVET teachers that encourages them to 
learn with researchers and students together. The model can be adjusted to meet the needs of different 
types of teachers and it has the potential to enhance teachers’ capacity to implement green modules 
that will support students’ generic green skills development. 

Keywords: Teacher training and professional development, TVET, generic green skills, work-based 
learning professional development model, sustainability related resources, SDGs, experiential 
learning, transformative learning 

1 Introduction 

Building the capacities of educators and trainers to facilitate learning for sustainable 
development has been proposed as one of the five priority action areas in the Roadmap for 
implementing Global Action Programme (GAP) on Education for Sustainable Development 
(ESD) (UNESCO 2014).  Research on the role of teachers also showed that the 
competencies to implement high quality education for sustainability are necessary for 
changes to occur in classroom practice (Pavlova 2009). Thus, issues related to the 
development of teachers’ competencies for ESD inclusion is an important area for research 
and development studies. 

Since the release of the Guidelines and Recommendations for Reorienting Teacher Education 
to Address Sustainability (UNESCO) in 2005 (prepared for United Nations Decade of 
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Education for Sustainable Development), teacher education institutions around the world 
have started to include ESD in teacher training and professional development programs. A 
range of studies that focused on examining these programs has been conducted to identify the 
initiatives that include ESD in teacher education. Despite of this effort, a lack of appropriate 
professional development support for teachers has been consistently identified among the 
main barriers for inclusion of more ESD related activities in classroom practices (Hill & 
Elshof 2007; Pavlova 2009). A recent study by Pavlova & Chen (2018) conducted in a 
technical and vocational education and training (TVET) institution in Hong Kong, revealed 
the same findings. The study focused on understanding how teachers and students respond to 
a generic green module that introduced sustainability issues and concepts into the TVET 
curriculum. Reorienting existing educational programs in TVET for the purposes of 
advancing the attainment of SDGs through skills development significantly depends on the 
capacity of educators. The results revealed the need for appropriate professional development 
to support change in pedagogy as being the priority for curriculum reorientation. The same 
was identified by Tilbury (2010) who indicated that to use participatory and active learning 
approaches to support students’ learning for sustainability is a challenge for teachers and it 
requires professional development because the simple provision of toolkits or resources is 
insufficient.  

This paper discusses existing models of teacher professional development (PD) for ESD, and 
examines the results of a small-scale study about establishing PD for TVET teachers so they 
are able to successfully include generic green skills in the curriculum. In particular, the paper 
presents findings about how teachers learn to implement the ESD resources in their classroom 
practice. The paper classifies teachers into different types, based on their expertise in ESD 
and motivation to introduce change, and suggests a work-based learning model for PD that 
encourages teachers to learn alongside researchers and students. The model has the potential 
to significantly enhance teachers’ capacity to implement green modules that will support 
students’ generic green skills development. 

2 Current theories and practices of in-service teacher professional 
development for the purposes of ESD inclusion  

This section examines current theories and practices related to including ESD into teacher 
training. Three models that have been broadly used in ESD initiatives for teacher education 
were analyzed with the aim of formulating an intervention plan for the study and to develop a 
work-based learning model for teacher professional development. In addition, two adult 
learning theories that related to work-based learning are reviewed to understand how teachers 
respond to training related to curriculum reorientation and to ascertain the extent to which 
they can be used for the development of a work-based learning model for PD of TVET 
teachers.  
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2.1 Three models that informed the development of an in-service teacher professional 
development model towards ESD inclusion  

Ferreira, Ryan and Tilbury (2006) examined a range of teacher training programs to identify 
models for the professional development of teachers and initiatives developed based on 
those models that can bring changes toward sustainability education in teacher education. 
Although the identified models and initiatives were not specific to TVET teachers, they 
provide an important theoretical foundation for this study that is specifically focused on the 
development of training/learning models for PD of TVET teachers.   Three models were 
identified in Ferreira, Ryan and Tilbury (2006) and they are discussed below.  

Model 1: The Collaborative Resource Development and Adaptation Model  

The Collaborative Resource Development and Adaptation Model that supports teaching and 
learning resource development and dissemination has been widely used in PD. The model 
assumes that change occurs through the provision of curriculum resources, combined with 
pedagogical guidelines and adequate training in the use of those resources. 

The resources developed for PD programs that address a range of issues are usually teaching 
kits, which can be used in a variety of learning settings, such as whole classes, small groups 
as well as self-guided study materials for in-service teachers.  In addition, relevant PD 
courses are developed along with the resources to assist teachers to implement the materials 
within particular setting. An examination of different initiatives that have adopted this 
particular model reveals that resources adaptation and innovation can provide capacity-
building opportunities for teachers and teacher educators. Furthermore, the initiatives that 
involved practicing educators and teacher educators in the process of resource development 
and resource adaptation to suit local contexts broadened the influence on curriculum change 
and teacher education. Two examples are: the in-service project Sustainability Education in 
European Primary Schools (SEEPS) and the Teaching and Learning at the Environment, 
Science, Society Interface (TaLESSI) (1997-2001).   

Model 2:  The Action Research Model 

Action research, as a process of PD, can build the capacity of educators through a four-phase 
cyclical model of critical enquiry, which includes: plan formation, action, outcome 
observation and reflection. This model assumes that key stakeholders’ deep engagement and 
support is critical in increasing participants’ competency and propensity to act for change. 
From this perspective, the longevity of the intervention could be enhanced.  

Initiatives that used the action research model also developed a new curriculum, however 
they sought to develop a deep level of engagement amongst educators as the key agents of 
change during the process. For example, in order to bring about systemic change the project, 
Learning for a Sustainable Environment: Innovations in Teacher Education (LSE) (1994-
1997) utilized a multi-system partnership approach that was based on the action research 
model, in order to build a strong relationship between professional development, curriculum 
development, networking and practitioner-based research within the political, cultural and 
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institutional contexts of teacher education. Participants in this project were supported in the 
process of material development, experimentation with methodologies and innovation, 
sharing with colleagues, adapting materials for different cultural settings, and finally 
evaluating, pilot-testing and refining resources. 

Model 3: The Whole-of-System Model 

The Whole-of-System Model adopts a comprehensive contextual understanding of the nature 
of change. The model assumes that change towards sustainability will only occur if all levels 
and contexts within the system are aligned in their efforts. This systematic model is complex, 
as it needs to consider the multi-layered factors and components within an organization and 
leverage top-down and bottom-up approaches towards change simultaneously. 

The initiatives based on this model seek to address not only the development of new 
curriculum content and/or pedagogical approaches towards sustainability, but also to make 
the change occur in a multi-faceted and system-wide level.  For example, the Sustainable 
Teacher Environmental Education Project (STEEP) (2002-2004) was a good example of 
creating systemic transformation, by bringing about broad change across the whole of the pre-
service teacher education system. 

In summary, the change and influence of PD towards ESD inclusion gets progressively 
deeper and broader from model 1 to model 3. Model 1 focuses more on resources and 
pedagogical approaches that could be adopted for curriculum reorientation towards ESD 
inclusion. This model can start with just one learning module, or a whole training program, 
by including teaching kits that address a range of ESD issues. The change in model 1 usually 
occurred within the classroom. Model 2 seeks to engage more key stakeholders, and teachers 
act as researchers to achieve change. They engage in the process of professional development 
through the development and adaptation of resources and pedagogical approaches. During 
this process, educators work with experts, or researchers, to identify problems together and 
make plans, develop the curriculum, implement the intervention plan and evaluate the impact 
towards ESD inclusion. Model 3 targets systematic change, which needs to align stakeholders 
within a whole system to work together. If the curriculum is changed, as a part of systematic 
change, the multi-layered factors and components such as the learning environment, student 
assessment and educational system are re-examined and changed jointly. Thus, model 3 will 
have a synergistic effect on curriculum change. 

2.2 Adult learning theory that related to work-based learning (WBL)  

To design an effective PD program there is a requirement to understand the ways in which 
adults learn. Different perspectives on adult learning processes offer principles to be used for 
developing an approach for PD of TVET teachers. Such theories as andragogy, 
transformational learning, experiential learning, and others put forward a number of 
principles that can be considered to be the conditions of adult learning. For our study, work-
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based learning is a key theory to consider, as the context for our study is classrooms where 
TVET teachers work. 

Work-based learning (WBL) refers to the formalization of learning at work, which could be 
described as “learning for and from work” (Velzen et al. 2012, 230). It can also be briefly 
and broadly defined as “learning that takes place in a workplace whether as part of a 
course, while on placement, or independently while an employed worker” (Iredale et al. 2013, 
198), whereby opportunities for learning occur in the field, so learners can transform their 
conceptual knowledge into experimentation or practice. WBL has been used in variety of 
education and training programs in different disciplines such as nursing, teacher training, 
vocational training and engineering (World Association for Cooperative Education 2000; 
Coll, Taylor, & Nathan 2003). In this study, WBL was provided to TVET teachers and 
focused on how to implement and adjust the ESD teaching and learning resources in their 
classroom settings. They also gained ESD teaching and learning experiences through close 
collaboration with a researcher.   

Experience and reflection have been identified as two essential components in work-based 
learning (Iredale et al. 2013). Both theory and research demonstrate that learning through 
experience greatly benefits adult learners at WBL (Sisselman-Borgia & Torino 2017). The 
combination of theorized thinking with practitioner’s real-world experiences and learning 
makes reflection on practice a powerful tool in WBL (Helyer 2015). In its Guidelines and 
Recommendations for Reorienting Teacher Education for ESD, UNESCO (2005) also 
identified the necessity of including real-life experience in teacher education to address 
sustainability.  Many studies confirm the importance of experiential learning and reflective 
learning for teacher education. Pennington (1995) highlights that experiential learning was 
paramount in bringing about change and development in teachers’ prior beliefs and behavior. 
Dewey (1933, 1938) stresses that reflective learning is a critical component of teacher 
education.  Below we examine experiential and reflective learning as essential aspects of 
WBL for teacher professional development.  

2.2.1 Experiential learning 

Experiential Learning Theory (ELT) emphasizes the central role experience plays in the 
learning process. It defines learning as  

“the process whereby knowledge is created through the transformation to experience. 
Knowledge results from the combination of grasping and transforming experience” (Kolb 
1984, 41, cited in Kolb, Boyatzis, & Mainemelis 1999).  

In the ELT model, grasping experience is dialectically related to learning stages of concrete 
experience (CE) and abstract conceptualization (AC), while transforming experience is 
related to reflective observation (RO) and active experimentation (AE). Learning, from 
this perspective, is conceived as a four-stage cycle as shown in Figure 1.  
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“Immediate concrete experience is the basis for observation and reflection. These 
observations are assimilate into a 'theory' from which new implications for action can be 
deduced. These implications or hypotheses then serve as guides in acting to create new 
experiences.” (Kolb & Fry 1975, 34). 

 

 

Figure 1: The experiential learning model (Kolb & Fry 1975, 33) 

Kolb & Fry (1975) regard learning as an integrated process with each stage feeding into the 
next and being mutually supportive of each stage. The learner reflects on the experience and 
generates abstract concepts, which become the conclusions that can be applied to new 
experiences. In addition, the cyclical nature of the model also means it is possible to enter the 
cycle at any stage and follow it through the logical sequence.  

Moon (2004) later proposed a reproductive cycle that follows Kolb & Fry’s terminology, but 
reverses “abstract conceptualization" and "reflection", as shown in Figure 2. 

 

Figure 2: The reproductive experiential learning model (Moon 2004, 126) 
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Although the learning sequences in the two models differ slightly, the same key processes are 
involved – experiential learning facilitates the learner to transform concrete experience into 
active experimentation through reflection and abstract conceptualization in order to achieve 
change. 

2.2.2 Reflective learning 

Moon (2004) suggests that reflective learning simply emphasizes the intention of learning as 
a result of reflection. There are four ways reflection is involved in learning.  

First, reflection is involved in the process of meaningful learning when a learner takes a deep 
approach in order to grasp the meaning of new material with reference to previous 
knowledge. Second, reflection is involved when learning is represented meaningfully (e.g. 
the act of teaching is an example of representation of meaningful knowledge). During this 
process, the learning material needs to be modified to meet the requirements of the purpose 
and the format of knowledge representation. As a consequence, a greater understanding of 
new ideas can be gained if they are represented through the reformulation of current 
understanding.  

The third way reflection is involved in the learning process is by "upgrading learning", 
which means that although there may be nothing new to learn in terms of content, ideas 
learned in a relatively non-meaningful way are reconsidered in the light of new experience 
in order to make less meaningful learning more meaningful (‘deepened’) (Moon 1999). Thus, 
reflection on ideas is based on reconsidered experience. Finally, reflection is involved when 
learners generate apparently new and meaningful ideas, which are not immediately related to 
existing knowledge but are based on what they "know" already (their prior experience). 
This process is similar to intuition, and is encapsulated in the phrase, "I saw the light" 
(Atkinson & Claxton 2002, cited in Moon 2004).  

Boud, Keogh, & Walker (1985) indicate that reflection in the context of learning is a generic 
term that refers to learner’s engagement in the exploration of experiences, in order to gain 
new understandings and appreciations. They proposed a model that illustrates the reflective 
processes in learning (Figure 3). 
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Figure 3: The reflective process in context (Boud, Keogh, & Walker 

1985) 

This model reveals the relationship between experience(s) and different reflective processes. 
The totality of experiences includes: the behavior people have performed, the ideas of which 
people are aware and the feelings they have experienced. Each of these experiences can 
become the subject of reflection by returning to the experience and re-evaluating it.  The 
outcomes of this type of reflective learning are that learners gain new perspectives on their 
experiences, they make changes in behavior, and demonstrate readiness and commitment to 
act (Boud, Keogh, & Walker 1985). 

Accordingly, Boud, Keogh, & Walker’s (1985) and Moon’s (2004) models both suggest that 
learners’ prior experience as well as new experience are the essential foundations for 
reflective learning. Through the cycle of returning and re-evaluating experience(s), learners 
become involved in the process of knowledge application and make changes to their 
behavior, attitudes and values. 

In summary, following the examination of three models that have been effectively used for 
teacher education for ESD implementation in the curriculum and analysis of critical theories 
and models related to work-based learning that have been selected as the context for PD 
learning for our research, we developed a theoretical framework for this study that is 
discussed in the next section. 

3 Methodology 

This study is a small-scale qualitative research project that utilizes action research as the 
overall methodological approach. It is done in accord with Model 2 discussed in the previous 
section, as this approach allows teachers to be involved in curriculum reform in the 
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workplace. The intention of this study was to engage and support teachers to implement, and 
adjust, resources designed by the research team for developing students’ generic green skills 
in TVET. Although training about how to use resources can be classified under model 1 (see 
previous section) teachers had the opportunity to engage and modify resources and 
pedagogical strategies for their classrooms based on reflections and interactions with the 
researchers. 

This section discusses the approach for action research used in this study and the intervention 
plan developed for the research, with reference to the PD models reviewed above. 

3.1 Action Research – Definition and Cycle Model 

Cunningham (1993) defined “action research” as 

“a term for describing a spectrum of activities that focus on research, planning, theorizing, 
learning, and development.” (4).  

Action research has been used for both pragmatic studies that focus on collaborative 
problem solving and joint learning, as well as experimental studies that focus on theory 
building and experimentation (Cunningham 1993).  

Thus action research, which includes a spectrum of activities carried out in different 
processes for different objectives such as research, planning, theorizing, learning, and 
development, can be applied to different settings. Action research in this study is viewed as a 
series of actions, such as developing learning materials, conducting classroom observations, 
improving classroom practice and enhancing teachers’ capacity to implement a generic green 
module to support the achievement of SDGs. 

Action research is regarded as one kind of action inquiry (Figure 4), which follows  

“a cycle to improve practice by systematically oscillating between taking action in the field of 
practice, and inquiry of them” (Tripp 2005, 2). 
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Figure 4: The four-phase representation of the basic action inquiry cycle 
(Tripp 2005, 2) 

The cycle begins with planning an improvement, followed by implementing the planned 
improvement, and then goes on to monitoring and describing the effects of the action. The 
end of a cycle is an evaluation of outcomes, which also forms the beginning of the next cycle. 
It should be noted that different actions will be required in each phase and, in addition, 
actions can start at different phases. This depends on the specific purposes the basic action 
inquiry cycle is used for.  

The problem-focused improvement process is a central feature in the design of most action 
research projects (Rosaline 2008, 6).  The spiral model of the action research cycle (see 
Figure 5) moves continuously as an iterative process through the stages of: 

 
1) Identification of the problem      

2) Planning of the intervention 

3) Implementation 

4) Evaluation of change 

 

 

 

 

Figure 5: The spiral of action research (Rosaline 2008, 7). 

The end of one cycle is the beginning of the next. This study was based on two cycles. 
Evaluation of the first cycle formed the basis of the beginning of the second cycle, where 
further actions needed to be planned based on specific problems that emerged in classroom 
practice, as well as teachers and students’ responses and reflections on current and previous 
actions.  

3.2 Participants and setting 

This study was conducted at a TVET institution in Hong Kong and involved the delivery of 
the enrichment green module, “green knowledge and practice”.  Researchers worked with 
four different teachers who agreed to use teaching and learning resources designed for the 
development of generic green skills (Pavlova & Chen 2018) into the current module through 
two classroom sessions. The sessions were three hours each and assessment was one final 
project. Action research was used to enhance teachers’ capacity to address students’ generic 
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green skills development throughout the green module.  One session was focused on green 
technology, the other on the closed-loop economy. The topic for the final project was “Urban 
innovation for the sustainable development in Hong Kong” which was based on the concept 
of sustainable innovation.  

Four classes of students (a total of 115 students) were involved in this action research. Two of 
these were part-time students majoring in construction, the other two were full-time students 
majoring in a variety of subjects, such as hotel management, IT and early childhood 
education, etc. Four teachers were also involved in this study, and they were both part-time 
and full-time.  

3.3 Intervention plan  

The intervention plan developed below illustrates the activities that were carried out through 
different processes to meet different objectives. The identified processes included: resource 
introduction, lesson demonstration, reflective conversation, resource adjustment and 
classroom practice. This intervention plan consisted of six steps and was based on two action 
research cycles. 

Step 1: Introduce resources and discuss with teachers how to use them – before the class 

The researcher introduced the resources and discussed what was included in the teaching kits 
and what pedagogical strategies were suggested for teaching. This was completed with all 
teachers teaching the module. The researcher also discussed how to include resources in 
teaching, based on the current teaching and learning content of the module. Then four 
teachers who were interested in participating were identified and the researcher had an 
individual discussion with each of them before the first class. At this stage, the researcher 
connected the new teaching materials to the teachers’ previous teaching experience and tried 
to understand the challenges or concerns teachers may have.  

Step 2: Demonstrate how to implement resources – during the class 

The researcher demonstrated how to implement the resources, so the teachers could observe 
the use of different pedagogical approaches and curriculum resources to bring change to both 
the classroom and teacher-student interaction. This demonstration consisted of two parts. 
First the researcher gave a half hour lecture to review the learning content with students in an 
interactive manner, and the second part was different for the teachers who engaged in the 
study. Some of them continued to observe, some worked with the researcher to facilitate 
group discussions. For several teachers, their role during the second cycle changed. 

Step 3: Conduct reflective conversation with teacher – after the class 

After the demonstration and the end of the class, the researcher conducted a reflective 
conversation with each teacher individually that focused on what they thought about the new 
resources and the change to pedagogical approaches as well changes in student’s learning in 
the classroom. Reflective conversation is a key step that helps the researcher understand the 

http://www.tvet-online.asia/�


© PAVLOVA/CHEN (2019)      www.tvet-online.asia Issue 14 12  

teacher’s perceptions of change and encourages the teacher to think about how to improve 
current practice in the next cycle. 

Step 4: Adjusting the teaching materials and/or teaching strategies with teacher 
together – before the next class 

The researcher adjusted teaching materials and/or teaching strategies with each teacher based 
on the reflective conversations, so that the resources and teaching approaches were tailored to 
fit different learning settings and needs. The researcher provided suggestions based on the 
teachers' questions and concerns. 

Step 5: Teacher tries to use the resources and apply student-centered teaching strategies 

The ultimate goal was to support teachers to design their next lesson, so they could manage 
overall classroom instruction, based on suggested/adjusted resources. Some teachers were 
able to achieve this, so the researcher acted as a co-teacher or assistant during the second 
class. However, in one class the researcher continued with teaching the class as one cycle was 
not enough for one teacher to feel confident to teach on her own. Therefore, this step 
remained flexible and teachers exhibited different levels of leadership in terms of teaching. 

Step 6: Conduct reflective conversation with teacher – after the second class 

After teachers tried to implement the resources in the classroom, the researcher conducted a 
reflective conversation with each teacher individually. At this last step of an intervention 
cycle there was a need to facilitate teachers to reflect on teaching and learning that was based 
on the use of suggested/adjusted resources, to provide feedback to the teacher about how to 
improve further and put in place an action plan for the next cycle.  

During the implementation of this model, the main differences were at step 5. For the first 
cycle, the researcher performed a lesson demonstration using the same material kit in each of 
the four classes. After that, the researcher conducted reflective conversation with teachers 
individually. For the second cycle (step 5), one teacher was happy to try out a whole materials 
kit by himself, two teachers engaged to some extent in the overall instructions and tried out 
part of the materials during small group discussions, and one teacher preferred to act as an 
observer while the researcher taught. Thus, during the interventions, the teachers were 
engaged in co-teaching differently.  

4 Findings and Suggestions 

This section reports on how different teachers respond to curriculum reorientation towards 
ESD inclusion and classifies teachers into types. It also introduces a work-based learning 
model that could be used for PD to enhance teachers' capacity to develop students’ generic 
green skills in TVET. It encourages teachers to learn in the classroom by co-teaching with the 
researcher and using different pedagogy and teaching/learning resources.  
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4.1 How different types of teachers respond to the curriculum reorientation towards 
ESD inclusion 

The results of this study identified that different teachers engaged differently in the process of 
curriculum reorientation towards ESD inclusion. Based on the researcher’s observations and 
reflective conversations during the study, as well as a selection of a particular type of co-
teaching, it was noted that teachers’ backgrounds in terms of exposure to sustainability issues 
and readiness for change were among the main factors that influence teachers’ behavior.  
Differences in teachers’ attitudes within this study also indicated that they might need to have 
different forms of PD. Thus, a PD program should be flexible and designed to equip different 
teachers with ESD competencies.  

4.1.1 A two-dimension framework for the identification of different types of teacher 

In searching for an approach for classifying teachers into different types, the researchers 
referred to the study by Pitt & Lubben (2009) who classified teachers into three types, based 
on teachers’ different motives for engaging in the Sustainable Design Award (SDA) project 
during their teaching. (SDA asked teachers to provide opportunities for students of Design 
and Technology [D&T] classes to formulate and realize a D&T project that addresses 
sustainability issues). These three types include: 

1) SD devotees. The teachers who are passionate about, and committed to, sustainable 
development (SD) before getting involved in the SDA project. Therefore, the SDA project 
became a vehicle for them to integrate SD into their Design and Technology teaching. 

2) SD seekers. The teachers who are looking for more connected thinking for D&T teaching. 
The SDA project approach could work as a cohesive framework and represent new mindset 
with which to underpin their overall approach to teaching D&T. 

3) SD surfers. The teachers who consider the SDA project as "just-another-award" scheme. 
They don’t encourage students to engage in the SD Award, and also don’t adopt an SD 
curriculum but they do consider entering students for alternative schemes, such as the Design 
and Innovation Award for Young Engineers. 

Based on this approach, that is focused on teachers’ motivation for introducing sustainability 
into their teaching of D&T (Pitt & Lubben 2009), the researchers proposed a two-
dimensional framework (see Figure 6) to identify different types of teacher as well as their 
needs in terms of work-based professional development for ESD inclusion. The first 
dimension is related to teachers’ working experience relevant to sustainability (this is a very 
important influential factor, as most of the teachers teaching in green modules in TVET are 
not specialized in sustainability subjects). The second dimension is related to teachers’ 
motivation to achieve pedagogical change for ESD inclusion. 

According to this proposed classification framework, the four teachers involved in this study 
were located differently in Figure 6. Below is an introduction to each teacher that highlights 
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their work experience in relation to sustainability and their motivation to making pedagogical 
change for ESD inclusion.  

Teacher A has rich work experiences related to sustainability in the construction sector. He 
conducts research on developing building materials and green technologies that are 
environmentally friendly, and has more than 10 patents in this area (e.g. related to green brick 
and solar panels). Now he is a part-time teacher of two generic green modules for part-time 
construction students. Teacher A said he is used to facilitating project-based and problem-
based learning. He strongly believed that in a more interactive learning setting students could 
learn more and reflect more on what they learned.    

Teacher B is a full-time teacher working in the engineering department. He does not have 
much work experience related to sustainability, but is familiar with some important 
sustainability issues within his area, such as renewable energy. He believes that inclusion of 
more interactive classroom activities can increase students’ classroom engagement. He also 
considered that lecture–based classroom practice should be changed, but he also worried that 
the knowledge-based assessment couldn’t encourage teachers and students to make the 
change.   

 
Figure 6: A two-dimensional framework for the identification of different 

types of teacher (Source: authors) 
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Teacher C is a full-time teacher of a mathematics-related subject in this TVET institute, and 
he works as a part-time teacher for this generic green module. He majored in chemistry at 
university, but does not have work experience related to sustainability. He said he is not very 
familiar with sustainability issues and also the teaching content, so generally he needed to 
take time to learn from the teaching and learning resources first and then think about how to 
implement in a classroom. However, he thought the materials were quite interesting and 
could expand his knowledge, so he was willing to spend time learning them. He also 
considered problem and project-based learning to be an effective pedagogical approach to 
implement ESD in TVET, even though he did not have experience teaching in multi-
disciplinary subjects. 

Teacher D is a part-time teacher who does not have any work experience related to 
sustainability. She did not care much about how students learn or about the importance of 
including ESD in TVET sector. Before the intervention, she just followed the teaching 
content provided by the module coordinator in the form of PowerPoint presentations, and did 
not attempt to make changes/improvements. She does not have sufficient motivation to 
engage in the introduction of new resources. 

4.1.2 The responses of different types of teachers in this study 

1)  The teacher who has more sustainability related experience tends to be more willing to 
engage in the curriculum reorientation for ESD inclusion and also to embrace the ESD. It is 
easier for him to understand and implement the resources in the classroom. Specifically, he 
(teacher A in this study) has more prior experience and these become the sources for 
reflection and can also reflect on his WBL in different ways (the four different ways were 
summarized in section 2.2.2 above). These factors would contribute to achieving outcomes in 
terms of action and commitment in the Boud, Keogh, & Walker (1985) model. Teacher A 
reported that 

“For me, it is very easy to handle the new resources. I don’t need to spend lots of time to 
understand it. I am familiar with the content, so it will be easy for me to think about how to 
organize the learning activities and also facilitate the discussion.” 

2) When teachers, as learners, identify a need to “learn” more about sustainability, they tend 
to have higher motivation to get involved in professional development towards ESD inclusion 
(e.g. teacher C in this study). The process that makes teachers aware of the “need” relates to 
the learning stage in Kolb's model of gaining concrete experience, and observing and 
reflecting. With respect to the intervention in this study, it started from an introduction to the 
resources, then progressed to a lesson demonstration and ended with reflective conversation. 
Teacher C, is the teacher who has less experience but higher motivation in this study, reported 
that 

“I did spend time to learn the new resource before I implement. And I feel like that if I want to 
be a professional teacher teaching in this module, I have to expand my understanding of 
sustainability. During the lesson demonstration [by the researcher], I facilitate the discussion 
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and also learn with students together, thus not only focus on the pedagogy about how to 
implement but also on the learning content.” 

3) The teacher who has more meaningful experience with respect to the changes tends to 
understand the new resources better and generates more ideas about how to implement them. 
Teacher B had some, but not rich, work experience related to sustainability and was also 
willing to make a change. After the first lesson demonstration by the researcher, he started to 
design and organize subsequent tutorials based on the resources by himself. He reported that 

“Compare to the prior lessons, using the new resource encouraged more students to engage 
in class activities. I can feel that most of the students more enjoyed the discussion and also 
came out with interesting ideas as the solutions for sustainability issues. Through observation 
and also through try out new resources by myself, I got more ideas about how to implement 
and change the pedagogy accordingly.” 

4) The teacher who has the least work experience related to sustainability and a low 
motivation for change tended to be less willing to play a role in co-teaching or even act as an 
assistant. For example, teacher D in this study remained an observer though she recognized 
the change among students. She reported that 

“When I sit in the classroom and observe the lesson demonstration, I can see student become 
a more active learner and also the issues and case studies that related to local context are 
really helpful to students’ understanding.” 

In summary, the data collected by this study enables us to argue that teachers’ work 
experience related to sustainability, and their motivation to make changes in pedagogical 
practice towards ESD influence their responses to the curriculum reorientation as well as the 
teacher training provided by the researchers. Considering these observed differences, the 
work-based learning model suggested by this study for teachers’ professional development 
towards ESD inclusion in the curriculum should be flexible enough to facilitate the 
engagement of different teachers. This model is discussed in more detail in the next section.  

4.2 Work-based learning model for in-service TVET teachers’ PD towards ESD 
inclusion  

As stated early in this paper, different types of teachers respond differently to reorienting the 
curriculum to include ESD. However through observation and reflection on how teachers 
learn about ESD and learn to include ESD into their teaching, while working with researcher 
to implement new generic green skills resources (refer to section 3.3 intervention plan), three 
key learning processes were identified, including: learning from demonstration, learning from 
reflection and learning from practice. In this study, although ESD resources were used as a 
starting point for PD, the suggested PD model that can enhance teachers’ capacity to include 
ESD into the current curriculum and pedagogical practice is also based on action research (a 
critical enquiry). This entails actively engaging teachers in the ways these resources can be 
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adapted to their classroom. Thus, in a sense, the suggested PD model is a combination of 
model 1 and model 2 presented in section 2.1.   

The work-based learning model (see Figure 7) has been developed based on the learning 
processes identified through this research combined with some elements of the theories of 
experiential learning and reflective learning. The model illustrates how teachers’ perception 
and behavior can be changed through three key learning processes, within a two-way cycle. 
Between the learning processes of demonstration and reflection, teachers are expected to gain 
concrete experiences about how to use the resources and observe how students respond to 
them in the classroom, and also to reflect on the new experiences in relation to their prior 
experiences. As a result, these learning processes facilitate the change of teachers’ 
perception towards including the ESD resources as well as pedagogical practices. Through 
the learning processes of reflection and practice, which were identified as “active 
experimentation” in Kolb & Fry's (1975) model and which emphasize understanding of 
implications of new actions and development of new experiences, teachers’ teaching 
behaviors have been facilitated to change (including the use of student-centered pedagogy).  

 

 
Figure 7: Work-based learning model for TVET teachers’ professional 

development towards ESD inclusion (Source: authors) 

Three major components of the work-based learning model, and the ways it facilitates 
teachers’ perceptions and behavior change, are examined in the next section.  

4.2.1 Demonstration is a pivotal starting point for introducing new teaching and learning 
resources and pedagogical approaches for curriculum reorientation 

As indicated in section 3.2, teachers of this module are not very familiar with the concept of 
sustainability, relevant issues and pedagogical approaches that are needed for the inclusion of 
ESD. The traditional way they implement the module was to follow the materials 
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(PowerPoint with notes) provided to them, and use a lecture-based teaching approach. This 
would be followed by a test-based assessment. Teachers in this type of situation did not think 
about making changes, as they didn’t have a content knowledge about ESD or the 
pedagogical skills to organize more interactive teaching and learning activities to engage 
students. These factors cause difficulties for the introduction of the developed ESD resources. 
Therefore, the lesson demonstration by the researcher provided an opportunity for teachers to 
observe new classroom practice. 

Putnam & Johns (1987) reviewed the studies that examined different types of demonstrations 
used in teacher training programs and found that the programs that include demonstration are 
more effective than those that do not. They summarized the functions of demonstrations as 
(1) to illustrate teacher instructional behaviors or thinking and decision making processes 
related to planning and reflection; (2) a stage in the development of desired teaching 
behavior; (3) an opportunity to assess the cognitive processing skills of students; (4) a means 
of illustrating the integration of theoretical, research and practical knowledge; (5) a way of 
critically questioning the rationale for the use of and/or the effects of ideas demonstrated; (6) 
to develop professors’ credibility as they teach and manage students in a class; and (7) a 
means for professors to explore ideas and remain current about students (577). Although the 
literature also revealed problems in using demonstrations, such as the unintended messages or 
misinterpretations that can cause problems in transfer, the demonstrations used in this study 
brought out positive results and achieved most of the functions summarized in Putnam & 
Johns (1987) above. 

For this research, the findings from classroom observations and reflective conversations 
revealed that the lesson demonstrations by the researcher provided a direct opportunity for 
teachers to observe how students respond to the use of new resources, which, to some extent, 
reduced teachers’ nervousness about change. In particular, when teachers saw students’ 
positive reactions and their active engagement in classroom activities, the teachers' 
perceptions that the new resources can effectively enrich their teaching and students’ learning 
have been developed. Since the teachers witnessed the changes themselves, they became 
more willing to find out more about the ESD resources and try to include them in their 
classroom practices. For instance, teacher D in this study was observed to be passively 
engaged in the intervention. She didn't seem to care about what students had learned or how 
they learned, but after she witnessed the positive change in students’ during the 
demonstration lesson, she stated, “I can see students are interested in today’s learning 
materials and they engaged much more in the learning activities.” In addition, demonstrating 
how to implement the resources in authentic classroom practices is an effective way of 
clarifying the underlying principles of student-centered learning embedded in the resources 
and to introduce relevant pedagogical approaches.  

Thus, it can be argued that the researcher’s demonstration is a very pivotal step at the 
beginning of a PD program, as it can present teachers with evidence about how the change 
could turn out, the challenges teachers may face and also how to include/adjust the ESD 
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resources into current modules, based on students’ learning experiences such as their learning 
backgrounds and learning habits.  

4.2.2 The cycle of demonstration, reflection and practice can facilitate the change from 
perception to behavior 

Teachers’ learning can occur and start with any of identified processes (Figure 7). However, 
findings from interviews and reflective conversations with teachers revealed that to start with 
demonstration and then reflect on what has been observed through reflective conversations 
before going to practice is an effective approach towards initiating changes from perception 
to behavior. The rationale underlying this approach is related to the relationship between 
perception and behavior: perception change is a fundamental prerequisite for facilitating 
behavior change in teaching practice (e.g. pedagogical approaches and lesson design), and 
behavior change can, in turn, reinforce perception change. There are two basic principles 
underlying the use of this model.  

First, in the cycle between demonstration and reflection, demonstration plays a vital role in 
creating a valuable tension between the outcomes of current practices and the potential 
outcomes of theoretical or research-based ideas, which helps teachers to become aware of 
problems (e.g. a lack of interaction between teachers and students) that exist in current 
practices and the challenges they face. With respect to reflection, it is important to focus the 
reflection on how the new resources help to improve, or even solve, the identified problems 
as well as how to implement the new resources in classroom practices. 

Second, with reference to the experiential and reflective learning reviewed in section 2.2, 
reflection creates a link that connects existing knowledge to new experiences that lead to 
future actions. This process facilitates the transformation between concrete experience and 
active experimentation (the application of new experience). Concrete experiences gained 
through demonstration could be transformed into new experiences through pre-reflection 
(reflecting before practice), while practical experience generated from active 
experimentations could become concrete experiences through post-reflection (reflecting after 
practice) as well. Thus, learning through reflection is an essential process in connecting 
demonstration and practice, and it leads to the potential for change in perception and behavior 
towards ESD inclusion. 

4.2.3 How to adjust this model to different types of teachers 

The suggested PD model is flexible enough to meet the learning requirements of different 
types of teachers. The findings demonstrate that the teachers who either have rich work 
experience related to sustainability or high motivation to make change are more likely to 
enter the cycle between reflection and practice, and learn better through practice. On the other 
hand, the teachers who either have insufficient work experience related to sustainability or 
who have lower motivation to make change are more comfortable to remain in the cycle 
between demonstration and reflection. They require more concrete experiences that are 
generated from demonstration as reflective sources to understand the ideas, and also the 
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resources, and the relevant change to pedagogical approaches.  Therefore, for teacher A, who 
has rich work experience relevant to sustainability and who got used to facilitate project-
based learning, the perception towards ESD inclusion was very positive. He needed more 
support during the process of "learning from practice", such as adjusting the developed ESD 
resources for his class to maximize the effectiveness of those adapted resources for 
developing students’ generic green skills. Teacher B, who had a bit more experience relevant 
to sustainability but less motivation to utilize student-center pedagogical approach than 
teacher C, needed more support for pedagogical understanding and assistance in facilitating 
the small group work. The demonstration needed to clearly show him how to organize the 
learning activities so they could provide more interactive learning opportunities for students. 
Furthermore, although teacher C had few experiences relevant to sustainability, he had a 
higher motivation to make changes towards including ESD, which made him became an 
active learner while trying out the resources. He needed more support during the process of 
"learning through reflection", so the researcher needed to provide feedback to increase his 
understanding about the resources and improve his practice related to ESD pedagogical 
strategies. For teacher D, who neither had experience relevant to sustainability nor higher 
motivation in making changes, she required more support to understand the principles 
underlying the resources to facilitate perception change. Thus, learning through 
"demonstration" was important for her. The demonstration helped her not only gain content 
knowledge, but also to understand how students learn and why ESD pedagogical strategies 
(e.g. learning from real-world problem solving, stimulus activities and debates) are effective 
in developing students’ generic green skills.     

In summary, this proposed work-based learning model revealed the significance of 
demonstration as a key learning process for transforming teachers’ perceptions towards 
embracing change from the beginning. It also illustrated how the three identified learning 
processes work together to bring about the potential for change of perception and behavior 
that can facilitate the inclusion of ESD. Finally, the model revealed the implication of work-
based learning on developing in-service teacher training and professional development 
program.  

5 Conclusion 

This paper examined selected adult learning theories and models of teacher professional 
development for ESD, and reported the results of a small-scale study related to establishing 
PD for TVET teachers for the purposes of introducing generic green skills into the 
curriculum. Particularly, it presented the findings on how different types of teachers learned 
to use the developed ESD resources in classroom practice and classified teachers into 
different types, based on their responses to workplace (classroom) learning for implementing 
the resources. It also put forward a work-based learning PD model for TVET teachers based 
on the learning processes identified through action research. This model demonstrates how 
teachers’ perception and behavior change through the WBL learning cycles.  
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This study is significant as it highlighted the support required for different types of TVET 
teachers for ESD inclusion in their teaching for the purposes of developing students’ generic 
green skills. We suggest a WBL model that can be used for PD of teachers to respond to their 
particular needs. The WBL model presented in this paper has the potential to contribute to 
both the theories and practices of TVET teacher PD for ESD. As a result of this study, TVET 
teachers’ capacity to implement green modules for students’ generic green skills development 
were greatly improved.  
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