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Abstract - Environmental education is always claimed to be placed at the centre stage of systemic efforts to achieve 
sustainable development. It’s since the 1960’s; Canada has been one of the acknowledged leading nation to prioritize the 
integration of environmental education into all levels of its educative efforts for sustainable development. Canada considers 
environmental education in all areas of education and education levels, be it in primary, secondary, high school, adult 
education, vocational education – and in formal and non-formal learning settings. However the nation recognizes that the 
existing challenges and issues require more innovation and greater focus on the implementation of educative measures and 
efficient daily actions to promote sustainable development. Therefore, this article focuses on using inquiry-based teaching 
practices for environmental sustainable education in pre-service teachers. 
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I. INTRODUCTION 
 
Recognizing the key role of education in 
Environmental sustainability, the United Nations has 
declared 2005-2014 as “United Nations Decade for 
Education for Sustainable Development”. The major 
goal of this initiative is to integrate the knowledge 
and values of Sustainable Development into all 
aspects of learning and to encourage the changes in 
behaviour which will help build a more sustainable 
society (Blum, 2008). Environmental education is a 
defined learning focus that increases people’s 
knowledge, awareness about environment and 
associated issues and challenges (Tsai, 2012). It is 
also intended to develop necessary skills and 
expertise to address the issues and challenges of 
educating sustainability (Tsai, 2012). Since 1987, 
when the World Commission on Environment and 
Development (WCED) first revealed the trend for 
“Sustainable Development”, the issue of sustainable 
development has been a basic principle of national 
development in every country, every region or city. In 
1992, the United Nations Conference on 
Environmental and Development at Rio de Janeiro 
Brazil agreed to implement agenda 21, which called 
countries to actively develop new orientation in all 
education for sustainability (UNCED, 
1992).Interestingly, in comparison to other countries, 
Canada has been demonstrating a lead role in 
engaging and implementing the recommendations 
contained in chapter 36 of Agenda 21 of the United 
Nations conference on Environment & Development: 
Promoting education, public awareness and training 
in Environmental Sustainability (Framework for 
Environmental learning and Sustainability in Canada, 
2002). Despite Canada’s  pioneering formal and non-
formal contributions to the body of knowledge of 
environmental sustainability for more than a quarter-
century, the country recognises the need for more 

sustainability efforts to achieve higher levels of 
ecological literacy (Framework for Environmental 
learning and Sustainability in Canada, 2002). Canada 
understands that to develop ecological literacy and to 
establish guiding principles for developing and 
delivering quality environmental and sustainability 
education, there is a need to build the capacity of 
educators and learners (Framework for 
Environmental learning and Sustainability in Canada, 
2002).  
The complex environmental sustainability learning 
process can be better developed and framed by 
improving in-service and pre-service teacher 
education programs as an important strategy towards 
sustainable development (UNDP, 2007). However, 
teacher education programs in Quebec (and Canada 
in general) have limited instruction in this regard and 
such programs are not a significant component of 
teacher education program in specific to pedagogical 
approaches (Lin, 2002; Beckford, 2008, Canada 
sustainable development group, 2012). Without 
adequate engagement with environmental 
sustainability issues in teacher education program 
pre-service teachers will not be able to develop 
appropriate environmental sustainability knowledge 
in their future students. Also, classroom education is 
often teacher centred (pupovci, 2002) with little 
emphasis on conceptual understanding, critical 
thinking and problem solving skills related to 
complex environmental issues (Asghar et al, 2012). 
The difficulty in learning complex environmental 
sustainability topics can be managed and handled by 
introducing student-centred learning like inquiry-
based teaching practices (Blum, 2008). Inquiry-based 
pedagogical practice supports learners to develop 
conceptual understanding by placing their questions, 
ideas and observation at the centre of learning (Tella, 
2007). It’s more about engaging students rigorously 
in a self-directed learning process like creating, 
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testing, questioning and making new discoveries 
(Van Uum, Verhoff and Peeters, 2016). It helps 
learners develop a deeper understanding of a topic at 
hand on a cognitive level (Tella, 2007). In sum, 
inquiry-based learning encourages students develop 
skills and knowledge to become innovators and 
problem solvers (Blum,2008).However only a few 
studies have examined inquiry-based teaching 
practices for environmental sustainability education 
with pre-service secondary teachers in Qubec. Hence, 
this study focuses on using inquiry inquiry-based 
teaching practices for environmental sustainability 
education in pre-service teachers. 
 
Research Goals:My doctoral research aims to answer 
the following questions: (1) What do secondary pre-
service science teachers know about Environmental 
Education and Sustainability? (2) What are their 
perspectives about using inquiry-based teaching 
practices for Environmental and Sustainability 
education (3) How does their understanding and 
perspective relates to inquiry-based Environmental 
Sustainability teaching practices? My specific 
research objectives are to identify the supports that 
pre-service teachers require to teach IB 
Environmental and Sustainability during their field 
experiences. From these supports, I will create a 
model of sustainability teaching practices for pre-
service teachers with the intent of providing 
recommendations to incorporate such knowledge in 
teacher education programs.  
 
Methodology: The proposed methodology for this 
study uses an ethnographic approach. The term 
ethnography comes from the Greek word “ethnos” 
(people) and “graphei” (to write). The central theme 
of ethnography is to provide rich insights about 
people’s view, actions and nature of location they 
inhabit (Benjamin, 2002). Ethnography has historical 
roots tracing back to 1900s when researcher 
Bronislaw and Alfred studied small rural, urban 
socities over a long period and documented their 
social and belief system (Reeves, Kuper& Hodges, 
2008). The Chicago school of sociology (for 
example: Everett hughes, Robert park & Louis Wirth) 
adapted this methodology and applied to a variety of 
urban settings to study their social life (Reeves, 
Kuper& Hodges, 2008). Ethnography has a strong 
foundation in empiricism and naturalism 
(Hammersley, 2006) collectively this philosophy 
emphasizes the collection of data in a naturalistic 
social setting. The philosophy of empiricism was first 
discussed in John Locke’s An essay concerning 
human understanding. Empiricism is a philosophical 
theory which argues that human knowledge is 
completely derived from sensory experience 
(Hossain, 2014). Empiricism is a philosophical school 
which disregards the concept of instinctive ideas and 
acknowledges experience and evidence as it relates to 
sensory perception ( Hossain, 2014). As a 

philosophical theory this model refuses prior 
reasoning in knowledge gathering and analysis ( 
Hossain, 2014). Relatively empiricism argues that 
knowledge primarily only can be gathered from 
sensory experience ( Hossain, 2014).  
 
 Naturalism’s history dates back to 7th century BC to 
Thales, a philosopher who lived and worked in 
Ancient Greek Kingdom. Thales who known as the 
grandfather of naturalism hold a famously centric 
view that the cosmos is composed of one single 
material substance called water (Butler, 2012). The 
title “First Naturalist” is highly appropriate for Thales 
as he made the first successful prediction of solar 
eclipse using natural astronomical and mathematical 
knowledge acquisition (Butler, 2012). Other ancient 
Greeks (like Protagoras) followed Thales accepting 
that knowledge is grounded in the art of natural 
critical reflection and argument (Butler, 2012). Gutek 
(1988) claims “Naturalism assumes that nature is the 
ground of reality that encompasses and explains 
existence, including human beings and human 
nature” (p.63). Naturalism is an educational 
philosophy which advocates that education should be 
adapted to nature and the education process should be 
expanding the knowledge of learners (Butler, 
2012).Ethnography is a research methodology that 
allows the researcher to study, observe, interact and 
interview participants in a natural environment 
(Tuckman, 1999). Ethnography as a research 
methodology allows ethanograper to analyse cultural 
phenomena from the perspective of an outsider and 
comprehend from the perspective of an insider (Gall 
et al. 2005). I will be analysing a group of science 
teacher’s perception about environmental 
sustainability in my doctoral research. Studying the 
phenomena in my doctoral studies from the 
perception of teachers will allow me analyze my data 
more realistically. Another important characteristic 
feature of ethnography is that it allows hypothesis to 
emerge from the data collected (Wiersma 1986, Gay 
and Airasian 1992, Tuckman 1999). This 
characteristic feature will allow me as an 
ethnographer to describe the situation naturally as 
occurred without the influence of hypothesis being 
made. The findings of an ethnographic study cannot 
be generalized as it has to be considered in reference 
to the text (Wiersma, 1986). The holistic perspective 
of ethnography view data as a whole in order to 
explain the observable facts (Wiersma, 1986 and 
Tuckman, 1999). Ethnography as a methodology will 
allow the researcher to compare the data continuously 
between scientific category and reality (Burns, 1994). 
This comparison will give access for the researcher to 
reflect more precisely on a natural setting rather than 
a laboratory setting. Ethnography is one of the best 
suited methodology to study, observe  in a natural 
environment such as classroom over  a prolonged 
period (Wiersma, 1986 and Tuckman, 1999). My 
doctoral study in a Quebec classroom using 
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ethnography as a research methodology will sanction 
me advocacy for a better data collection. 
Furthermore, it will allow me to completely unpack 
and describe the phenomena inquiry-based teaching 
practices. As an ethnographer this methodology will 
enable me to have an in depth understanding of the 
people, organization and the broader context in which 
they work as I am working with them on a prolonged 
period of time. The structured and detailed notes as a 
researcher what I am taking from participant 
observation; interviews, reflective journals and field 
notes are powerful ways to reveal many elements of 
group interactions. This methodological framework is 
transparent, rigorous, logical and has the capacity to 
manage large amount of textual information while 
staying close to the original data (Hammersley, 
2006). Ethnography as a research methodology 
mimics the process of crystallization, where multiple 
facets of the study can be iteratively analysed and 
constantly reviewed to identify the emerging themes 
(Ritchie & Lewis, 2013). This characteristic feature 
of ethnography will support me to analyse my field 
note, interview transcripts, reflexive journals and 
other collected data to identify the themes that are 
evolving. I believe that incorporating ethnography 
into my study will provide me with an opportunity to 
study myself in conjunction with the participants and 
analyze effectively the data collected. 
 
II. METHODS 
 
This proposed ethnographic study will be carried out 
in collaboration with 4-5 interested pre-service 
teacher volunteers from McGill, Montreal, Canada.I 
have planned to conduct a two-week professional 
development workshop of 4hr session/day focusing 
on learning the importance of inquiry based teaching 
practices in their environmental sustainability 
classrooms to get the teachers acquainted with 
inquiry-based teaching interventions. I hope to 
develop this workshop during my studies at McGill.  I 
intend to invite the pre-service teachers via emailto 
participate in this workshop and later study their 
participation in the intervention. An appropriate REB 
approval will be obtained from suitable presidencies 
for participant recruitment in this study.  At this stage 
of my researchI have planned to conduct my study 
through the following steps. (1) Initial individual 
semi-structured interviews will be conducted with 4-5 
pre-service teachers, who will express their interest to 
take part in this study. Semi-structured interviews are 
open frameworks which allow both the researcher 
and participant to have a focused, conversational and 
flexible two-way communication (Benjamin, 2002). 
The framed significance of semi-structured 
interviews will allow me collect rich data from the 
interviews. The initial semi-structured interview will 
be conducted for approximately 30-45 minutes before 
the professional development workshop to explore 
their existing teaching practices and challenges 

related to science teaching. The interviews will be 
audiotaped with the prior permission from the 
participants. (2) Post-workshop semi structured 
interviews will be conducted with each teacher for 
approximately about 45-60 minutes to examine their 
emerging understandings of inquiry-based approaches 
and to find out how they feel about these approaches. 
(3) After the interviews, I will collaborate with these 
teachers to frame their classroom interventions using 
inquiry-based pedagogy.  (4) At this point, I have 
planned to visit their classes to observe how effective 
the pedagogy helps the teacher to implement their 
interventions as planned. These sessions as an 
ethnographer would help me to collaborate with the 
participants closely. The collaborative sessions with 
participants will give me an opportunity for more 
open and flexible teacher interactions which will help 
me collect significant data.  There is no expected 
harm or risk associated with participation of teachers 
in this study. However, if my teacher participants 
experience uncomfort during their participation in the 
research, they will be given the option to withdraw at 
any time during the study.The qualitative analysis 
tool what I have planned to use to analyze my data is 
thematic analysis. Braun & Clarke (2006) describes 
thematic analysis as a qualitative research method 
which is used to identify, analyze, organize, describe 
and report themes found within a data set. I will read 
and re-read the transcript carefully to gain familiarity 
about the data collected in my study. Re-reading the 
data will also help me gain deeper understanding and 
create intimate connections with participant voices. 
Understanding the data completely will help me 
create pathways to classify the emerging themes from 
the data.  Thematic analysis will empower me as a 
researcher to identify common themes from the 
interview transcript like pre-service teacher’s 
perception about inquiry based teaching practice, 
teacher’s reflection related to effectiveness of the 
pedagogy as a support platform. I hope to use 
qualitative analysis software like Nvivo in my study, 
about which my knowledge currently is limited. I am 
planning to learn more about the software it’s usage, 
application and how to analyze the data and later 
practice it in my study for data analysis. 
 
III. IMPLICATION 
 
By integrating inquiry based science teaching with 
effective teaching practices followed by its 
implementation in environmental sustainability 
classes in Quebec, the present study is hoping to 
support pre-service teachers develop appropriate 
environmental sustainability knowledge in their 
future students.This work will inform science 
educators and researchers in Quebec and other similar 
contexts about environmental sustainability class 
room experiences with inquiry based teaching and 
learning practices embedded in it. 
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