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Abstract 

Despite having a long history in science education, inquiry teaching, and 

learning remains a challenging international issue. Fiji’s education system in the last 

decade has been undergoing various reforms to align with the international standards, 

and one such example is the implementation of the Fiji National Curriculum 

Framework [FNCF] in 2013, which advocates an inquiry approach. However, before 

any reform to curricula can hope to effectively influence implementation of an inquiry 

approach in the science learning space, it is important to understand teacher’s 

perception of inquiry pedagogy. Hence, this study investigated the perceptions of 

teachers and examined their preparedness for teaching science through an inquiry 

approach and its impact on student learning. 

This study utilised an explanatory sequential mixed methods design involving 

collection of quantitative data through online questionnaires followed by the 

collection of qualitative data through semi structured interviews, learning space 

observation and Talanoa. A total of 322 teachers and 463 students from Fijian 

primary schools participated in the study. The study revealed that Fijian teachers had 

a theoretical understanding of inquiry pedagogy. The majority of teachers agreed that 

inquiry promotes critical thinking and held an understanding that communication, 

questioning, and collaboration are fundamental elements of inquiry, however, there 

was a gap between enacted and implemented curriculum. Teachers’ practices in the 

classroom were affected by the necessity to cover the material in the curriculum and 

prepare students for the examinations.  

The study established that students held different levels of affective 

engagement where around half of the students were motivated to complete the 



assigned task and ask questions. Teachers were aware of the importance of equipping 

students with science process skills, but while the use of cookbook experiments 

helped students to attain manipulative skills they lacked integrated skills. However, 

there was evidence that through the integration of cultural context and the multi-

modal approach within inquiry pedagogy, implementation of an inquiry approach 

could improve inquiry; ultimately, improving the student engagement with science.  

The study also revealed that positive teacher beliefs, culturally responsive curriculum, 

use of low-cost teaching materials, understanding of cultural knowledge and practice 

were enablers in implementing inquiry. The misalignment of education policy and 

examination, unclear science curriculum, lack of information and communication 

technology resources and pedagogical content knowledge, and the existence of 

traditional professional learning model were identified as challenges to 

implementation of science inquiry.  

Finally, this study identified some specific aspects of current teaching practice 

in a developing country context, involving use of an integrated inquiry approach. The 

study has tried to contribute to the limited body of knowledge about the integration of 

cultural context within the inquiry approach through a proposed integrated inquiry 

model, which could help science teachers to improve inquiry teaching; hence, 

enhancing students understanding of our complex world. In addition, it could be of a 

particular interest to policy makers, curriculum developers, educational researchers, 

teacher educators interested in contributing to improve science teaching. 
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Chapter 1 

Introduction to the Study 

1.1 Introduction 

In recent years, inquiry has been both a popular buzz word in science 

education and an important focus for twenty-first century learning and teaching 

(Furtak, Shavelson, Shemwell & Figueroa, 2012; Lennex, 2012; Tytler, 2007). 

However, there is confusion, lack of consistency and consensus on what constitutes 

inquiry pedagogy. Hence, this study investigates teacher’s perception of inquiry and 

the factors inhibiting or promoting its implementation in Fijian primary schools to 

help better understand inquiry pedagogies. In this chapter, the researcher’s personal 

reflection of science teaching is presented to set the scene for the remainder of the 

thesis which follows the rationale and the researcher’s intentions for undertaking this 

study revealed through the researcher’s own experience. This introductory chapter 

also provides an overview of the study, including its context in Fiji and the education 

policies and reforms initiated by the Fijian Ministry of Education (MoE) to support 

inquiry. The significance, purpose, and the approach to the study is also presented and 

the chapter concludes with an outline of the entire thesis.   
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1.2 Researcher’s Personal Reflection 

  It is important to draw upon prior experiences so that we can recognise the 

importance of these activities in our lives (Boud, Keogh & Walker, 1985), hence, 

sharing personal reflection through story telling can lead to a new understanding and 

appreciation. The researcher’s experience and “stories can provide insights into their 

backgrounds and experiences, giving a greater understanding of them in context” 

(East, Jackson, O’Brien & Peters, 2010, p.18). In her own experience of learning and 

teaching in Fijian schools, the researcher shares her story.  

I was born in a family which shared multicultural heritage where my mother is 

a native Fijian while father held rich Indian traditions.  Growing up amongst two 

cultures was an advantage for me as I felt I had a more varied perspective of things 

talked about in schools than other students. The cultural influence of my upbringing 

definitely made me feel proud because I was multilingual and could see the best 

values from both cultures.  My personal stories, interest, and opinions developed an 

attitude to wonder and a desire to find out new things. Grandparents and parents 

sharing their diverse personal experiences of land and sea was the basis for many 

questions I asked my teachers in primary school. In my quest to find out more, I 

undertook ‘pure science’ which consisted of Physics, Chemistry and Biology in 

college and ended up with a Bachelor of Education (Biology) and later, Bachelor of 

Science (Chemistry & Biology) degree.  

I first started teaching senior science in 1999 when emphasis on ‘hands-on 

experiments’ was on the rise and was compulsory for Biology, Physics and Chemistry 

subjects. The minimum requirement for a science student was to complete 20 

practicals in order to move to the next level. This requirement was in addition to the 
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year-end examination that students were required to pass. The 20 practicals came 

from the manuals which had a selection of practicals for each concept learnt. Each 

practical was a version of structured inquiry, where the teacher gave the question and 

the method, however, students created explanations based on the evidence they had 

collected. The rationale of the practical was to engage students in using science 

process skills in collecting data, making observations, designing tables and graphs, 

looking for patterns, drawing conclusions, formulating explanations, and 

communicating the results with team members while the teacher took the role of a 

facilitator. However, I was not always pleased with the level of student inquisitiveness 

and the science teacher’s ability to motivate students to become critical thinkers and 

engage in hands-on activities. Over the years, this practice had become a cookbook 

activity which was either demonstrated by the teacher or provided only a few students 

with the opportunity to conduct investigations.  

Throughout my science teaching career, I have come to learn that encouraging 

students and keeping their interest in science can be a massive challenge. I was 

constantly looking for ways to improve my teaching in my quest to provide 

opportunities for students which I felt I was deprived of during my school days. I 

dreamt of providing high energy learning spaces where students learn to explore and 

find out answers to their questions. In my teaching experience, I was determined to 

provide children with appropriate opportunities so that they were motivated to ask 

questions instead of being punished for asking questions.  

My primary aim as a teacher was to find ways of making science interesting, 

engaging and finding innovative strategies through which science literacy could be 

achieved. When I was promoted as the Head of Department Science, and I understood 
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that it was a fortunate time for me to venture into inquiry strategies with my team. I 

ensured that the department adopted innovative and active strategies. I facilitated 

professional learning (PL) for my teachers on inquiry strategies as we reflected and 

learned together to progress. The continuous education reform provided a window of 

opportunity for my teachers to practice inquiry on a larger scale. The Assessment for 

Learning through Internal Assessment (Class-Based Assessment and Common 

Assessment Task) for lower sciences in Fiji gave teachers the flexibility to plan and 

actively involve students with investigations and projects.  

Then in 2013, the Fiji National Curriculum Framework [FNCF] was 

implemented which gave new science directions for teachers to integrate inquiry-

based instruction into their practice. In recent policy reforms the FNCF calls for the 

inclusion of practices which enhance twenty-first century skills in teaching to 

successfully enhance critical thinking and problem-solving skills within social and 

scientific context. It also aims to produce lifelong learners who are able to apply their 

learning in the twenty-first century. As I wanted students to become curious and to 

ask questions about their learning, hunt for solutions and be able to apply it in a new 

context, I wanted my teachers to be prepared to take up the challenge of scaffolding 

their students’ learning with this aim in mind. I believed that it could be addressed 

through inquiry-based practice, a space of opportunity in which students and teachers 

generate questions to explore concepts based on curiosity, prior experiences, prior 

knowledge and needs.  

In the quest to learn and improve my inquiry practices I was fortunate to be 

given the opportunity to attend a number of international inquiry training sessions 

which helped me build my knowledge and skills. Later as a science teacher trainer 
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myself, I always encouraged teachers to create a space of opportunity for their 

students so that they actively construct their understanding. My education journey has 

given birth to many questions and thoughts that have formed the platform for my 

decision to undertake a PhD on science inquiry.   

1.3 The Study Context: Fiji  

Fiji consists of 332 islands in the South Pacific Ocean (Figure 1.1). The two 

largest islands are Viti Levu and Vanua Levu. Fiji had a population of 884,887 in 

2017 with more than half the population settled in urban areas (Fiji Bureau of 

Statistics, 2018).  Prior to 1970 when it gained its independence, Fiji had been a 

British colony for nearly 100 years. The joy of being independent ended with its first 

coup in 1987 which was followed by two other illegal takeovers of the government in 

2000 and 2006. Fiji returned to democratic government in 2014 after the endorsement 

of a new constitution in 2013.  
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Figure 1.1. Map of Fiji Islands.                                       Source: (Google Maps, 2018). 

 

This brief context of Fiji provides an overview of the country under study which 

provides a basis for the next section.  

1.4 Distributions of Schools, Teachers, and Students 

In 2013, the Fijian MoE was decentralised into four education divisions and 

nine education districts, each headed by a Divisional Education Officer (DEO). This 

reform resulted from FESP which was important to increase capacities in the 

organisation to plan, monitor and review across the education system. Table 1.1 

shows the number of schools, teachers and students per division and district. 
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Table 1.1  

Number of Schools, Teachers and Students per Division and District in 2016 

Division District Number of 
Primary 
schools 

Number of 
Teachers 

Number of 
students 

Western Ba/Tavua 61 494 10398 
Ra 41 258 5689 
Lautoka/Yasawa 87 898 41659 
Nadroga/Navosa 63 435 14250 

 
Eastern Eastern 115 479 7934 

 
 

Central Nausori 118 865 21156 
Suva 85 1059 35639 

 
 

Northern Macuata/Bua 98 708 14267 
Cakaudrove 65 414 13928 

 
 

Total 9 733 5610 150,992 
Source: MoEHA (2016)  

 

Suva and Lautoka/Yasawa have the highest student-teacher ratio (1:34 and 1: 

46 respectively) while other districts have approximately (1:25). According to the Fiji 

Bureau of Statistics (2018), the population in the urban centres has risen significantly. 

The reason for urban population increase was due to the movement of people from 

rural to urban centres in search of jobs, expiring land leases, and extension of urban 

boundaries (Fiji Bureau of Statistics, 2018).    

1.5 School Funding  

In 2000, the UNESCO Dakar Framework for Action adopted a world 

declaration on Education for All (EFA) which established the goal of providing every 

child with primary school education by 2015 (MoEHA, 2015b). The MoE is 
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responsible for ensuring that Fiji’s young people have equitable access to high-quality 

education at all levels of the Fijian education system.  

Over the last ten years, consistent and targeted investment in the education of 

Fijian students has led to the achievement of universal primary education and given 

an unprecedented number of Fijian children access to secondary and tertiary 

education. Fiji has attained significant achievement in expanding access to 12 years of 

basic education and the MoE’s allocation in the national budget continues to grow.  

Under the above initiative, Fiji has a 12-year free education policy in driving 

the aim of ‘Making Fiji a Knowledge-Based Society” (MoEHA, 2013, p.5). The MoE 

has encouraged a number of educational initiatives and reforms in order to build a 

knowledgeable and skilled Fijian society. Some of the initiatives include: “provision 

of transport assistance; provision of free text books and localizing their context; 

upgrading of primary schools to secondary schools in rural areas; and free tuition 

grants for all primary and secondary school students (MoEHA, 2014b, pp. 6-7). The 

percentage of the education budget in comparison to the national budget for years 

2012 -2018 had been between 11-14%, with the lowest percentage (11.5%) occurring 

in 2013 and highest (13.99%) in 2016. Although schools in Fiji are managed by a 

number of organisations, all schools are fully funded by MoE through Free Education 

Grants (FEG) in the form of capital, and tuition grants (MoEHA, 2014a; Prasad & 

Asa, 2014). The funding is allocated based on the number of students in a school and 

all government finances are monitored by Assert Monitoring Unit (AMU) of the MoE 

in ensuring the availability of infrastructure and educational resources to deliver 

quality service delivery in the schools. 
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1.6 An Overview of the Fijian Curriculum 

The major challenge of the colonial system in Fiji was identified as lack of 

relevance to the local context (Coxon, 2000). While the post-independence era 

presented the potential of absolute sovereignty and self-direction, it brought little 

transformation to colonial practices and policies (Koya, 2015). Fiji has a centralized 

curriculum development unit (Koya, 2015) which was established in 1968 and in 

2013 renamed as the Curriculum Advisory services (CAS). CAS is mandated to 

review, design and implement national curriculum.  

Initially, after independence Fiji signed a Memorandum of Understanding 

(MOU) with the New Zealand government to implement their curriculum content, 

textbooks and national examinations (Crossley, Koya, Lagi, McGrath, Thaman, & 

Waqailiti, 2017). It was not until the 1990s that Fiji developed and implemented its 

own national curriculum and examinations and ceased the arrangement with New 

Zealand.  

Fiji has undergone four education commissions of review with the aim of 

providing quality education for all Fijian students in 1909, 1926, 1969 and 2000. 

According to Koya (2015) the Fijian “centralized system, driven by content and 

examinations, fuels the ‘teacher talk’ pedagogy and rote learning identified as serious 

concerns by the 1969 and 2000 education commissions” (p.23). The 1969 Education 

Commission report concluded that there was a problem with access and equity, a 

demand to reform the curriculum, and lack of availability of qualified teachers 

(Crossley et al., 2017). While nothing much changed as a result of the three earlier 

education commissions, the 2000 education commission outlined a number of 

recommendations for changes in the curriculum which did lead to curriculum reform. 



 

 10 

For example, that it be “redesigned to produce learning experiences that would 

encourage creative activities and lead to the all-round physical, emotional and 

intellectual development of pupils” (Coxon, 2000, p. 287). 

Additionally: 

Although curriculum content has been localised, it is still perceived to be 

removed from real life. Curricula are overcrowded with factual content and 

still rigidly prescribed for all schools across all levels. For teachers, coverage 

of the curriculum detail becomes their key task rather than the development of 

conceptual understanding using methods of enquiry and problem solving. 

(Coxon, 2000, p.78) 

Following the 2000 Education Commission Report, a number of policies and plans 

were initiated, including the National Strategic Plans of the Fijian Government and 

the historic Suva Declaration (2005) (MoEHA, 2005), all of which strongly endorsed 

the curriculum reform recommendations.  

In 2003, the Fijian and Australian Governments signed a joint MOU which 

initiated the Fiji Education Sector Reform Project [FESP], starting in 2003 and 

finishing in 2009 (Pennington, Ireland & Narsey, 2010). The Australian-funded, $28 

million project aimed to build capacity and improve training activities. The aims of 

FESP were consistent with the recommendations of the Education Commission report 

of 2000. The outcomes of the project were commendable and included (Pennington et 

al., 2010, p.7): 

• Increased leadership and management capacity for MoE, Lautoka Teachers 

College (LTC), district education offices and schools (including principals, 

head teachers and school management committees);  
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• Improved policy and planning both within the MoE central office and at the 

district level;  

• Improved capacity to plan and develop new learning assessment frameworks 

and practices; 

• Improved capacity to plan and develop new curricula (e.g. the national 

curriculum framework and the early childhood education curriculum 

guidelines);  

• Better use of management information systems to inform decision‐making, 

especially teacher allocations; 

• Improved teacher training in early childhood and primary education initial 

teacher education courses;  

• Development of leadership and teaching competency frameworks, which can 

be used to inform professional development programs and in‐service training 

needs, and  

• Strengthened schools‐based vocational education, aligned with competency 

requirements at tertiary levels, as a result of the lessons learned from 

implementing TVET pilot programs. 

After the 2006 military coup, some adjustments were made to FESP implementation, 

including two substantial changes: “developing relevant and flexible curriculum and 

implementation of new national curriculum in schools” (Pennington et al., 2010, 

p.16). The new terms of reference developed in 2009 led to the development of the 

Fiji National Curriculum Framework (FNCF).  
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6. Application of learning – develop enterprising solutions to meet the need of 

individuals and their communities. 

7. Understanding change, balance and relationships – understand that knowledge 

of change, patterns and relationships help them appreciate the past and the 

present, and to predict future implications. 

Using outcomes, teachers plan appropriate learning experiences to support students to 

reach their learning outcomes. 

1.6.2 Science Curriculum 

The science syllabus contains learning outcomes that describes learning 

journey for a student (MoEHA, 2015a, c). Hutchinson and Waters (1987, p. 80) 

defined syllabus simply “as a statement of what is to be learnt”. A student-centred 

syllabus provides teachers with guidance about the choice of tasks and learning 

experiences at each year level and helps them to scaffold students towards what needs 

to be learnt (Parkes & Harris, 2002).  

The term curriculum has been given many definitions. The Australian 

Curriculum, Assessment and Reporting Authority [ACARA] has defined it as a tool 

which identifies what teachers are required to teach, and students should learn 

(ACARA, 2009). The Fijian education ministry shares a similar definition for 

curriculum and in the education context the two terms, syllabus and curriculum are 

used interchangeably, however, this study intends to use the term curriculum. 

 The science curriculum contains the major themes known as strands. The 

primary science focusses on four strands: Living Things and Environment, Matter, 

Energy, and Earth and Beyond. These strands will later branch out into Biology, 
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Chemistry, and Physics. The strands ensure continuity and consistency as students’ 

progress from simple to increasing levels of complexity (MoEHA, 2013). 

The Fijian curriculum endorses the 5E teaching and learning model (Bybee, 

2009). The five phases are Engage, Explore, Explain, Extend, and Evaluate which 

forms the platform for inquiry pedagogy in Fijian schools (MoEHA, 2015b). The 

teachers are expected to plan and teach science using the model. The Fijian primary 

science curriculum also has a specific set of content learning outcomes (CLOs) 

against which the students are assessed over their time. The MoE states (2015a) that 

the purpose of science curriculum is to empower students to develop their scientific 

literacy as they study physical and natural systems which should allow them to 

understand and appreciate science and apply their knowledge, skills and attitudes to 

create new knowledge and make sound judgments.  

The development of scientific literacy is supported in the curriculum by an 

emphasis on science process skills (SPS) which is also called inquiry skills.  The 

Fijian ministry considers the development of these skills as vital to the construction of 

new knowledge and students’ preparedness to the twenty-first century challenges. The 

science curriculum allows acquisition of basic and integrated process skills through 

student-centred approaches (MoEHA, 2014b; 2015b). Basic SPS include 

“observation, classification, prediction, inference and communication skills” 

(MoEHA, 2015b, p.24). Integrated SPS includes the determination and control of 

variables, hypothesis construction and testing, data evaluation, conducting 

experiments and investigations (MoEHA, 2015b) all of which are advanced skills 

necessary for the development of scientifically literate citizens. As outlined in the 

science curriculum, by the end of primary science, students should have mastered 
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communication, problem-solving and critical thinking skills. Another aim of the 

science curriculum is to empower and equip students with skills and knowledge to 

meet the demands of the twenty-first century. It also emphasises the importance of 

culture in helping students’ scientific literacy and ability to solve problems within 

real-world contexts and make wise and critical decisions that contribute to a peaceful 

existence in society. 

1.6.3 Science Subjects 

Science is one of the seven compulsory key learning areas (KLAs) in the 

Fijian curriculum. The structure of Fijian schooling is summarised in Table 1.2.  

Lower primary is Years 3-6 and upper primary level comprises Years 7-8. While pre-

school to Year 2 is taught using a thematic approach, science is taught as from Year 3 

onwards. Primary science is divided into lower science which is from years three to 

six and upper science comprised of years seven and eight. Elementary Science and 

Basic Science are the two science subjects offered to primary students. 

Table 1.2  

Fijian Year Levels and Science Subjects Offered. 

Year Level  Subjects  

Primary Year (3-6) Elementary Science  

Primary Year (7-8) Basic Science 

Secondary Year Level (Year 9-10) Basic Science 

Secondary Year Level (Year 11-13) Biology, Chemistry and Physics  

 

The current curriculum provides teachers with the needed flexibility to recognise and 

employ various learning experiences that suit their students. It also elaborates the 
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importance of the teacher as a facilitator in scaffolding students’ learning (MoEHA, 

2014c, 2015a).  

1.7 Significance of the Study 

Engaging learners in inquiry-based science education (IBSE) is seen as a 

method of improving science education on a global level (Abd-EL-Khalick, 

Boujaoude, Duschl, Ledermann, Mamlok-Naaman, Hofstein & Tuan, 2004). Research 

indicates that students who received instruction through inquiry performed better 

compared to those using teacher-centred pedagogies in the areas of content 

knowledge, recall and their ability to apply their learnings (Hernandez-Ramos & De 

La Paz, 2009). This finding has been confirmed by other studies that indicate that 

achievement through inquiry is higher in comparison to traditional methods (e.g. 

Geier, Blumenfeld, Marx, Krajcik, Fishman, Soloway & Clay-Chambers, 2008; 

Wilson, Taylor, Kowalski & Carlson, 2010). Science education that promotes an 

inquiry-based science approach allows students to develop key scientific ideas 

through learning how to discover and construct an understanding of the world around 

them. Utilising skills akin to those of a scientist, such as asking questions, collecting 

data, critically analysing evidence, taking into account what is already known, 

drawing conclusions and discussing result makes the learning of science authentic and 

more engaging for students (Lemlech, 2009; Ramnarain, 2014; Suduc, Bizoi & 

Gorghiu, 2015). This notion of inquiry relates to the simple belief that ‘practice makes 

perfect’ and thus that students will get better at planning and conducting their own 

investigations simply through practice (Millar, 2010), hence ideal practice for making 

Fiji a knowledge and skill-based society (MoEHA, 2013). 
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Recent iterations of the science curricula in Fiji have encouraged teachers to 

employ strategies that engage in hands-on inquiry-based practices and start with the 

children’s understanding and experiences (Trumbull, Bonney & Grudens‐Schuck, 

2005). Research highlights, however, that primary teachers usually show reduced 

science teaching efficacy, beliefs and have negative attitudes towards the teaching of 

science (Thomson & Gregory, 2013). The teacher’s personal beliefs about learning 

and teaching will shape their interpretations of curricula and pedagogies (Crawford, 

2007). Therefore, it becomes important for stakeholders to take account of the views 

of teachers in order to enhance the reforms in the classroom and understand teachers’ 

beliefs and see how it affects the actual teaching practice inside a classroom (Keys & 

Brayan, 2001; Panjwani, 2015).  

 In the last decade, the Fijian education system has undergone various 

reforms deemed necessary to align it to international standards (Koya, 2015; Lingam, 

2005).  The current Fijian science curriculum is an example of one such reform. 

Underpinned by Delors’ education pillars, cultural influences, and constructivism, it 

recommends the use of Bybee’s 5E (Engage, Explore, Explain, Extend and Evaluate) 

model as part of an inquiry strategy to guide teaching and learning. Currently, there 

is no publicly available document that describes research into the practice of science 

inquiry in Fijian primary’s schools. A mixed-method study by Koya (2015) on 

pedagogical practices in Fiji at three primary and five secondary schools in the 

central division recommends that Fiji needs further research on areas like innovative 

teaching practices, FNCF awareness, teacher preparedness, and professional learning 

of teachers. This research will fill that gap. This study seeks to give teachers a voice 

in expressing their understanding, experience, and practice of an inquiry pedagogy in 
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Fijian primary schools. When this study began, the FNCF and primary science 

curriculum were in the relatively early stages of implementation. Therefore, it was 

timely to explore their impact on teacher understanding, preparedness, the impact 

inquiry has on student learning, and factors impacting implementation of inquiry. 

  As government efforts in producing outcome-based curriculum continues, 

the findings of this study could provide specific insights and guidance for the MoE in 

relation to the following:   

 1. Teacher implementation aspect of the inquiry approach designated in 

the Fijian science curriculum.   

 2. The impact of the professional learning undertaken prior to and during 

the implementation phase of the curriculum on teacher understanding 

and practice.   

 3. The design of needs-based professional learning programmes that 

address teacher knowledge and practices. 

 4.  Possible directions for the policy makers in the Fijian MoE in terms 

of pedagogy, resources and professional learning.   

 5. Areas for future planning and funding for teacher training and 

resource development.  

Finally, the research findings extend our understanding of science inquiry as it 

provides insights into how teachers manage teaching spaces in which both western 

pedagogies and cultural influences underpin their practice. The study also hopes to 

contribute to the current body of literature on how culturally appropriate practice 

could be used within the constructivist approach. 
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1.8 Purpose of the Study 

 The overall purpose of this study was to investigate Fijian teachers’ 

perceptions and understanding of science inquiry as advocated by FNCF, the science 

curriculum and the impact of its practice on student learning. In addition, the study 

investigated Fijian teachers’ preparedness to teach science through inquiry in primary 

schools and explored the enablers and challenges to teaching science in this way, in a 

context which is heavily influenced by its local culture.   

The following research questions (RQ) were used to guide the study: 

1. How do teachers perceive Science inquiry in Fijian primary schools?  

2. What impact has teaching through inquiry had on student learning?   

3. What factors inhibit or promote the implementation of inquiry in Fijian primary 

schools? 

1.9 Approach 

To answer the research questions, the explanatory sequential mixed methods 

study design was chosen. The decision to use an explanatory sequential mixed 

methods approach was based on the belief that while quantitative methods can 

provide generalisable data and inform the design of qualitative methods (Creswell & 

Creswell, 2018), they are limited in the extent to which they can provide insight into 

the meaning of participants’ experiences and views. These latter are vital to 

developing a rich understanding of the phenomena being investigated. Creswell and 

Creswell (2018) explained this design as consisting of two distinct phases of data 

collection and analysis. First, quantitative data are collected and analysed which 

informs the design of the qualitative method. Qualitative data are then collected and 
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analysed and subsequently the findings of both approaches are integrated to enable a 

holistic analysis and interpretation.  

1.10   Organisation of the Chapters 

In total this thesis contains seven chapters and is structured as follows: 

• This Chapter (Chapter One) is a general introduction, which sets the stage for 

the other seven chapters. 

• Chapter Two provides the review of the literature, which positions the study 

within the context of the relevant research. It describes the theoretical 

framework of the study and the overarching literature on science inquiry. 

• Chapter Three provides a detailed account of the methodological approach 

used to answer the three research questions. 

• Chapter Four provides quantitative data analysis. 

• Chapter Five provides qualitative data analysis. 

• Chapter Six provides discussion based on quantitative and qualitative findings.  

• Chapter Seven summarises the study, presents conclusions which have been 

drawn from the findings for the three research questions and a discussion of 

the implications of these conclusions. The chapter concludes with 

recommendations for further research as well as proposes an ‘Integrated 

Inquiry Model’ based on the findings.  

1.11   Chapter Summary 

This chapter began with the researcher’s personal reflection of science 

teaching to set the scene for the remainder of the thesis. The rationale and the 

researcher’s intentions for undertaking this study were revealed through the 
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researcher’s own experience. This introductory chapter has provided an overview of 

the study, including its context in Fiji and the education policies and reforms initiated 

by the Fijian MoE in order to provide quality education. The significance, purpose, 

and the approach to the study were also highlighted. Finally, the organisation of the 

chapter was presented.  The following chapter expands on the background of the 

study and the associated literature which has informed the design and implementation 

of the present study.    
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Chapter 2 

Literature Review 

2.1 Introduction 

The aim of this chapter is to introduce and evaluate existing literature relating to 

Inquiry-Based Science Education [IBSE]. It is argued that student learning is related 

to teachers’ perception and practice, which is influenced by the factors that might 

inhibit or promote the implementation of IBSE in Primary Schools. For the purpose of 

this research the terms ‘science inquiry, IBSE and inquiry’ will be used 

interchangeably, as the assumption is that science inquiry, IBSE, and inquiry are 

collectively underpinned by constructivist investigative approaches, hence research 

findings are interpreted most effectively in the light of what is already known 

(Merriam, 1988).  

This chapter presents current and seminal literature on IBSE using the 

overarching aims and research questions of this study. This review highlights the 

political, economic, and educational drivers for science inquiry in the curriculum, 

historical pedagogical developments of science education leading to science inquiry, 

alongside factors promoting or inhibiting implementation of science inquiry in 

learning spaces. The three-research question that guide this review are:1. How do 

teachers perceive Science inquiry in Fijian primary schools? 2.What impact has 
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teaching through inquiry had on student learning? 3. What factors inhibit or promote 

implementation of inquiry in Fijian primary schools? In order to adequately address 

the literature, certain criteria and procedures were put into place.  

2.2 Initial Literature Scan 

To support the aim of this study, this chapter offers a review of literature 

documented using selection criteria and search procedure. An array of sources, 

including published journal articles, reports, and books were examined based on four 

selection criteria: a vigorous research that included both quantitative and qualitative 

methodologies, articles, reports, and books written by science education academics 

and/or professional, organisations known nationally and/or internationally within the 

scholarly community, literature published internationally (paying attention to 

literature from Oceania) and locally, and literature published within the past ten years 

was prioritised. 

Starting February 2016, a search of literature was initiated using key words 

that included, constructivism, inquiry-based learning, science inquiry, science 

literacy, the twenty-first century science, professional learning, and professional 

development. An extensive search was conducted of published academic and 

professional articles and books. The manual and electronic search included a range of 

data bases:  EBSCO, Science Direct Informa, ProQuest, Google Scholar, Education 

Resources Information Centre (ERIC), and Google search engine. To supplement 

above data sources, the reference lists of pertinent articles and books for augmenting 

research that aligned to the search criteria were looked at.  

The initial scan of the literature revealed a pattern of change within 

educational research with increasing emphasis on themes like constructivist teaching 
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approach, science literacy, development of STEM skills through twenty-first century 

science learning and teaching, and pedagogical approaches such as representational 

reasoning. It also highlighted implementation challenges with learning space inquiry 

and exposed limited literature relating to the Fijian context of inquiry in the primary 

science learning space, in particular, areas related to the use of culturally appropriate 

pedagogies to augment science teaching and learning. This provoked a tightly focused 

and extensive review of the available scholarly literature in the Pacific as well as 

around the globe relating to using inquiry approaches in primary learning spaces. 

2.3 Organisation of Literature  

The intricate and interconnected nature of themes informing this study means 

that they interrelate and overlap rather than follow a linear progression. This required 

an extensive review of the literature and an organisational structure to highlight the 

relationships that exist between these themes. Therefore, Figure 2.1 was used to help 

organise the literature in a more systematic way to add clarity to the writing. 
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As shown in Figure 2.1, the review of literature looked at the political, 

economic, and educational drivers for science inquiry which resulted in nine themes. 

Numbering the themes improved clarity. The nine identified themes were: twenty-first 

century curriculum reforms, constructivist approach in science learning and teaching, 

inquiry-based science education, teacher support through Bybee’s 5E learning model, 

pedagogical content knowledge, representation construction approach, student 

engagement, professional learning for teachers, and challenges to inquiry teaching. 

Three of these nine themes were divided into sub-themes, while one of these sub-

themes, Fundamentals of inquiry, resulted in the identification of a further four ideas 

worthy of exploration. Hence, the chapter needed to be carefully planned and 

organised. 

2.4 Twenty-first Century Curriculum Reforms  

Many countries have initiated educational reforms due to globalisation, 

technological advancements and in an effort to align their policy to regional and 

global demands. The curriculum reform also aimed at integrating the twenty-first 

century skills in their curriculum framework (e.g. MoEHA, 2013; Van de 

Oudeweetering & Voogt, 2018). Ananiadou and Claro (2009) argued that curricula 

frameworks must have clear instructions to address the twenty-first skills. Clear 

instructions will guide teachers and oblige them to equip students with relevant skills. 

To address the twenty-first century skills, curriculum must be thought of as more than 

just subject matter as students' needs are wider than just the school curriculum. The 

broad curriculum can allow students to concentrate on the twenty-first century skills 

such as logical and critical thinking, and problem-solving, (Shaw & Alchin, 2005; 

Kuhlthau, Maniote & Caspari, 2007, 2015), hence, contributing to the holistic 
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development of a child. This broader curriculum can take the student’s needs into 

consideration and build engaging learning spaces and improve student outcomes 

(Mitchell & Tonson, 2009; MoEHA 2013).   

Ford and Forman (2006) argued that redefining science learning could 

empower students to leave school with relevant inter-disciplinary knowledge and 

skills. They recommend that a framework for redefining disciplinary learning such as 

science could include debate, construction of claims, representation and critique of 

claims. The foundation for including activities as mentioned above in the curriculum 

is that “students should be engaged in the activities of historians, mathematicians, 

scientists or literary analysts, rather than just learning about the results” (Ford & 

Forman, 2006, p. 1). This statement suggests that a focus on such a framework for 

redefining learning in science permits students’ engagement in hands-on activities. 

Ford and Forman (2006) also suggested that students should be given activities that 

require them to genuinely interact with the subject matter being taught. It is essential, 

as a complement to the individual approach, to have an institutional one, focusing on 

the conditions and constraints that could favour or hinder a wider implementation of 

innovative pedagogies. 

2.4.1 Importance of the Twenty-First Century Learning and Teaching to 

Embrace Economic Reforms  

The twenty-first century skills are powerful drivers of economic growth and 

have been central to educational reforms (Lamb, Maire & Doecke, 2017; Taylor, 

2016). Global urgency for improving STEM skills (science, technology, engineering, 

and mathematics) is considered essential by educators, some politicians, policy 

makers, business and industry organisations, to mention a few, for meeting the 
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twenty-first century social and economic challenges (English, 2016; Granshaw, 

2016).  STEM is the acronym widely used though there is little consensus about what 

it actually means. STEM has been used to refer to the multidisciplinary nature 

through independent focus on the four subjects, while some educators have 

considered it as an interdisciplinary nature by focussing on the integrated approach to 

draw knowledge and skills from these four disciplines (Granshaw, 2016; Granshaw & 

Hall, 2017; Tan, Koh, Chan, Costes-Onishi & Hung, 2017). The subject based 

delivery of curriculum is common in secondary schools, while primary schools 

support an integrated approach. Whilst, our twenty-first century social and economic 

landscape requires emphasis on integrating STEM knowledge and skills, Bybee 

(2010) argued that for too long, the twenty-first century skills have been positioned 

around basic literacy and mathematical numeracy and the potential of science 

education leading the development of the twenty-first century workforce has been 

overlooked. Recently, there has been more interest in science learning spaces to 

promote the twenty-first century skills (e.g. Bybee, 2010; Tytler, Prain, Hubber & 

Haslam, 2013). Granshaw (2016) argued that science can be the home base for 

teaching STEM, and this study intends to take this approach. 

In today’s innovation-driven economy, workers need a more diverse blend of 

skills than in the past. These employability skills include competencies such as 

problem solving, collaboration, creativity and innovation (Beers, 2011; Bybee, 2010, 

Timms, Moyle, Weldon, Mitchell, 2018) which is usually linked with an inquiry-

based pedagogy (Bybee, 2010; Kuhlthau et al., 2007; Timms et al., 2018).  Bybee 

(2010), asserted that present national and international goals embrace upholding 

economic competitiveness and for science education it suggests preparation of the 
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twenty-first century workforce. He further argued that for a science teacher, it 

translates to skills and capabilities that can be established through science inquiry.  

Murnane and Levy (1996) defined the basic skills as those abilities which consist of 

hard skills, soft skills and other skills. Firstly, ‘hard skills’ includes the ability to read 

by ninth grade and ability to solve problems by forming an hypothesis and testing it. 

Secondly, the ‘soft skills’ include working in teams and ability to communicate 

effectively through verbal and written modes. Finally, the ‘other skills’ include the 

ability to use computers. These skills are essential for all students, whether they attend 

college or venture into workforce (Beers, 2011; Bybee, 2010; DiBenedetto, 2018) and 

ensure that citizens are prepared for global demand. 

One high-profile example from PISA studies (Organization for Economic Co-

operation and Development [OCED], 2017) shows that, 28% of students from OECD 

countries are able to solve only straight forward collaborative problems and only 8% 

of the students are regarded as top performers in collaborative learning. It further 

highlights that the United States, Australia and New Zealand performs relatively well 

in collaborating problem solving when compared with the entire world. 

Communication and collaboration are essential elements for sharing information or 

solving a problem. Skills such as these are important to the twenty-first century 

workforce (World Economic Forum, 2015) so, the shift to inquiry learning to promote 

cognitive abilities such as reasoning with data, constructing an argument, and making 

a logical coherent explanation (Bybee, 2010; Lamb et al., 2017) seems a way forward.  

Students can grow the twenty-first century skills within their learning space as 

well as other settings (Levy & Murnane, 2004; Lamb et al., 2017). Bybee (2010) 

asserted, within science, students can develop the much-needed skills while engaging 
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with certain science topics and concepts. He further states how the skills based on the 

National Academies workshops can be applied in a science learning space: 

adaptability; complex communication or soft skills; problem solving; self-

management or development; and systems thinking. 

The students need to develop the twenty-first century workforce skills, and 

this can be acquired by having experience through activities, investigations, and 

experiments (Bybee, 2010; Lamb et al., 2017). Hence, science education can make 

substantial contribution to the world’s pressing problems by helping the students to 

acquire the needed skills through inquiry teaching. It is appropriate to integrate 

instructional lessons which connects learning experiences with other STEM subjects 

(Sanders, 2009).  Bybee (2010) recommended teachers to connect lessons such as 

science with mathematics and technology or emphasise STEM to integrate the 

twenty-first century skills. The integration of the twenty-first century skills with 

content matter helps mastering it for future (Haynes, 2006). Inquiry is a vital vehicle 

or an approach through which students develop the skills and knowledge (Llewellyn, 

2014; Murdoch, 2004, 2015). 

However, the integration of twenty-first century skills in national curricula and 

teachers’ practice can usually be undermined due to challenges. First, there is lack of 

clarity in the interpretation of the twenty-first century skills and associated activities 

in the learning space (Van de Oudeweetering & Voogt, 2018). Secondly, lack of 

engagement and initiatives from education stakeholders regarding the twenty-first 

century curricular (Voogt & Roblin, 2012). Considering teachers’ interpretation of 

curricula and their role in the implementation of curricula, teachers’ perception 

provides important information on their practice and ways to improve elements of it 
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(Marz & Kelchtermans, 2013; Lee & Yin, 2011). In science education, where too 

often the aim of curriculum change initiatives seems to be limited to the development 

of science curricula, while the details of how they will be implemented at school level 

are usually neglected (Rogan & Grayson, 2003) or not fully addressed. The next 

section focuses on ICT skills which are necessary for all students and which help 

them to acquire the 21st century skills. 

2.4.2 Use of ICT in the Twenty-First Century  

Teachers have to move past teaching how to use ICT, to integrate it for use in 

learning and seeking understanding (Kuhlthau et al., 2015; Lamb et al., 2017). To 

progress in the twenty-first century, students must not only have much needed skills 

in content areas such as mathematics, language, or science, but they must have other 

skills such as critical thinking, problem solving, working in teams and creativity 

(Lamb et al., 2017; World Economic Forum, 2015). To ensure their competitiveness 

in the knowledge era, students are expected to master the twenty-first century skills 

apart from excelling in their academic performance (Bybee 2010; Kuhlthau et al., 

2015). It is expected that the education system must change to meet the global 

demand.  Nevertheless, there is no specific strategy on how to teach students to gain 

the twenty-first century skills.  

Since the beginning of the 1980s, the international community has widely 

recognised possibilities of ICT in stimulating an inquiry-based teaching and learning 

of science. To support learners’ development of the twenty-first century skills, such as 

ICT, as reflected in the Fijian curriculum, there is a need to create and sustain a skill 

building learning space. The quick development of technology and information 

distribution will lead to growth of knowledge which in turn will impact the economy, 
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culture and politics of a country and one must be able to adapt to it by having the 

ability to support the situation (Kuhlthau et al., 2007, 2015). Thus, the recent 

expansion of information and technology have changed the goal of the education 

system and play an important role in inquiry learning. 

Students conducting inquiries may need to go past the confined walls of a 

learning space to research and gather information (McLoughlin & Lee, 2007; 

Williams, Nguyen & Mangan, 2017). ICT can help acquire a number of inquiry skills. 

The use of ICT by teachers and students to make use of new ways of communicating 

enhances interaction strategies (McLoughlin & Lee, 2007). A study by Lee, Linn, 

Varma and Liu (2010) found that technology enhanced science inquiry positively and 

impacts science learning. Using ICT has been promoted as a way to facilitate the 

development of collaborative and independent inquiry skills (Williams & Otrel-Class, 

2017), which is important for any twenty-first century learner. Incorporation of ICT 

can facilitate a richer and deeper interaction, dialogue, and sharing of ideas amongst 

students and between teachers and students (McLoughlin & Lee, 2007). These tools 

increase the opportunity of dialogue and discussion among students and between 

teacher and students, leading to a shift in the power relationships between teachers 

and students (McCrory, Kupperman, Krajcik & Soloway, 2000; Williams & Otrel-

Class, 2017). The ICT tools greatly increase possibilities of realistic inquiry but may 

also lead to even more prescriptive instructions (Tran, van den Berg, Ellermeijer, 

Beishuizen, 2018). 

Despite the increased awareness of the twenty-first century learning (Howland, 

Jonassen, & Marra, 2012) there is still no consensus on pedagogy for teaching in 

schools (Voogt, Estad, Dede, & Mishra, 2013). Inquiry-based teaching and learning 
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can be one way for students to obtain the twenty-first century competencies (Bybee, 

2010; Chu, Reynolds, Tavares, Notari & Lee, 2017; Lamb et al., 2017). Inquiry based 

science pedagogies align well with the constructivist philosophies (Keys & Bryan, 

2001; Llewellyn, 2011, 2014). 

2.5 Constructivist Approach in Science Learning and 

Teaching 

The theory of constructivism goes back many decades, to John Dewey (1933), 

Lev Vygotsky (1978) and Jean Piaget’s (1972 as cited in McLeod, 2009) are some of 

the known developmental psychologists whose work has contributed towards its 

development. Constructivism provides a widely accepted foundation of science 

learning. It refers to a process where the learner builds deeper conceptual 

understanding on the basis of experiences; the process generates conceptual change 

from basic ideas to scientific conceptions (Colburn, 2000). 

 Teachers are often faced with the challenge to change their practices from 

traditional teacher-centred to more student-centred approaches (American 

Psychological Association, 1997; McCombs, 2003), in which students are expected to 

create new knowledge within their social context and to allow room for critical 

thinking. This focus on learners playing a more active role in their learning is due in 

part to the influence of philosophies which show how learning and teaching take place 

in a social context. Students are also encouraged to address real life situations and to 

learn collaboratively (Von Glasersfeld, 1995; Worth, Duque & Saltiel, 2009). There 

are two main forms of constructivism: cognitive and social which are complementary 

and help facilitate learning.  Piaget’s cognitive theory proposes that individuals will 
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construct their knowledge through experiences (Spronken-Smith & Harland, 2009). 

Maxim (2013) describes cognitive constructivists as:  

A learner-centred environment where the making of knowledge is 

carried out by individual students in a fashion that supports their 

interests and needs. For cognitive constructivists, learning is primarily 

an individualistic venture. (p.23) 

In contrast, Vygotsky, the main proponent of social constructivism, saw 

learning from a social context through collaborative learning interactions as a 

platform where an individual can construct knowledge (Vygotsky, 1978). A student is 

led to new ideas in a social context through learning interactions with other people. 

This idea is supported by other researchers who claim that learning involves 

respecting social language (Leach & Scott, 2003; Maxim, 2013), dialogue with a 

learning community as a whole (Woollard & Pritchard, 2013; Skamp & Preston, 

2018) and contextual understanding.  

According to Vygotsky (1978), social constructivism is based on an 

understanding that students are trying to make sense of the world around them and 

their ideas are being influenced by others. It also defines the student as an active 

‘maker of meaning’ who contributes to the co-construction of knowledge with other 

students (Pritchard & Woollard, 2013; Voss, Wiley, & Carretero, 1995). Therefore, 

learning is influenced by social factors such as culture and language (Keys & Bryan, 

2001; Koya, 2015). This perspective holds true for many countries including Fiji, 

where people hold its culture and language very dear to their heart.  

Moreover, Vygotsky (1978) believed that learning and development is a 

collaborative activity where the student makes contact with others in the social 
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environment and then relates their experiences to their learning. The theory stresses 

the fundamental role of social interaction, culture and language in the development of 

new knowledge (Keys & Bryan, 2001; Spronken-Smith & Harland, 2009). 

Vygotsky’s (1978) theory of social constructivism also promotes the idea of teacher-

student and student-student interaction in a learning environment which also provides 

a variety of learning materials, context, experiences and cognitive tools such as 

language, cultural history, and social context. In a Vygotskian learning space, students 

will be exposed to discussions with peers, to question and clarify ideas. Students will 

also be provided with dynamic support and considerate guidance as per their needs.  

The essence is the creation of knowledge by students, based on their prior 

knowledge. Vygotsky’s main insight was the Zone of Proximal Development [ZPD] 

beyond which learning occurs with the help of others. The ZPD is “the distance 

between the actual developmental level, as determined by independent problem 

solving, and the level of potential development as determined through problem 

solving under adult guidance, or in collaboration with more capable peers” 

(Vygotsky, 1978, p. 86). ZPD represents a zone, beyond which the student can no 

longer learn alone as it is beyond her/his current learning capacity. Thus, learners 

need to be supported within a social context, by a more knowledgeable person. Wood, 

Bruner and Ross (1976) introduced the term “scaffolding” to describe the process 

whereby a teacher supports the learner to go beyond their capacity. Through 

scaffolding, students are able to move out of the zone and address “the elements of 

task that are initially beyond the learner’s capacity, thus permitting them to 

concentrate upon and complete only those elements that are within their range of 

competence” (Wood, Bruner & Ross, 1976, p.90).   
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Scaffolding of achievement within the ZPD provides the opportunity of 

constructing new knowledge. During scaffolding, students attempting non-routine 

problems are challenged to choose appropriate strategies to solve the problem and 

establish how the solution makes sense. The process can be difficult for some 

students, so the teacher may intervene to guide and support those students who 

otherwise would be frustrated. Where Piaget sees students as independent learners 

who accept the responsibility to learn (McLeod, 2010), Vygotsky sees the need for 

teachers to guide students’ performance (scaffolding) to support their learning. While 

holding high expectations of students and seeing all students as capable of learning, 

the teacher also provides the necessary support for the learner (Hmelo-Silver, Ducan 

& Chinn, 2007). The teacher plans and designs problem solving tasks and facilitates 

the learning process. Well carried out scaffolding lures the students into actions and 

enables a satisfactory solution (Wood et al., 1976).  

Social constructivism is endorsed by FNCF which influences content, 

pedagogy and how students learn and apply their knowledge and understanding in 

their lives. In the Fijian curriculum (MoEHA, 2013) teachers are expected to align 

their teaching to social constructivism (Fitzgerald 2012; Llewellyn, 2014). The 

national curriculum highlights three fundamental aspects of social constructivism: 

learning as an active process, learning as a social process, involving creating and 

recreating knowledge in ways that change the world view of the student, and the 

importance of culture and social context linked to Fijian traditions (MoEHA, 2013). 

Learning about the world presents many challenges and science allows 

students to develop their critical thinking abilities. Vygotskian theory has directly 

influenced many researchers in science education. Hodson and Hodson (1998) argued 
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that teaching science through a constructivist approach requires inquiry-based 

learning as students develop explanations, supported by evidence, and construct 

knowledge through a discovery process that supports continuous learning.  

2.6 Inquiry Based Science Education 

Inquiry based science education [IBSE] is the overarching goal of many 

educational reforms and is grounded in the belief that it is important to ensure 

students truly understand what they are learning, and not simply memorise content 

and information (Harlene & Allende, 2009; Worth et al., 2009). IBSE is defined as an 

experience that enables students to develop understanding about the specific aspects 

of the world through the development and use of inquiry skill (Duschl, Schweingruber 

& Shouse, 2007; Harlen & Allende, 2009). IBSE also acts as a stimulus for building 

students’ motivation, through the application of inquiry skills to learn scientific 

concepts (Alake, Tuenter, Biemans, Tobi, Wals, Ousterheed, & Mulder, 2012; Suduc, 

Bizoi & Gorghiu, 2014). Rocard, Csermely, Jorde, Lenzen, Walberg-Henriksson & 

Hemmo (2007) supported the outcome of IBSE by categorizing it as an inductive 

approach where a student creates his/her own knowledge through observation and 

experiment with the help of teachers’ guidance.  

Teaching science under the banner of IBSE means providing students with 

diverse opportunities to develop their abilities in and understandings of scientific 

inquiry, while also learning the fundamentals of the subject of science (Bybee, 2010; 

Worth et al., 2009). The National Research Council [NRC] developed and issued a 

policy document directing science learning and teaching in the United States of 

America (NRC, 2000). Inquiry was defined as a student-centred strategy that 

commences with a student’s question, followed by the student (or team of students) 
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planning and conducting an investigation or experiment and communicating findings 

(Colburn, 2000; Llewellyn, 2011, 2014). Therefore, inquiry is a learning strategy long 

endorsed by the NRC: 

Inquiry is a multifaceted activity that involves making observations; 

posing questions; examining books and other sources of information to 

see what is already known; planning investigations... using tools to 

gather, analyse, and interpret data; proposing answers, explanations, 

and predictions; and communicating the results. (NRC, 2000, p.12) 

Moreover, Gray (2012) defines inquiry as “a philosophy of education which 

values and enhances curiosity and the critical thinking ability of individuals within 

social and scientific contexts” (p.9). Duschl et.al. (2007) also linked inquiry to the 

natural curiosity of students as they attempt to make sense of the world around them, 

which highlights the relationship between their reflection on personal experience and 

the constructions of their understanding. Some researchers have claimed that inquiry 

enables students to explore and construct understanding based on previous knowledge 

and experiences with the help of their teachers, technology and peers (Perry & 

Richardson, 2001; Verma, Volkmann, & Hanuscin, 2009).  

This wide-ranging meaning of inquiry makes it problematic to give a precise 

and understandable definition. Definitions which emphasise the inquiry process align 

with the statement by NRC but are inadequate in certain significant areas such as 

working within the social context, if a comprehensive and working understanding of 

inquiry is needed. Due to lack of consensus, this study will adopt the definition based 

on the four levels of inquiry matrix developed by Banchi and Bell (2008) based on the 

work of Schwab (1962) and Herron (1971). Banchi and Bell’s (2008) four different 
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levels of inquiry include: confirmation inquiry, structured inquiry, guided inquiry, and 

open inquiry. 

1. Confirmation inquiry: students are given the question and method, and the 

solution is identified in advance. 

2. Structured inquiry: students are given the question and method; however, 

students create explanations based on the evidence they have collected. 

3. Guided inquiry: students are given the question only, and students develop 

the method to test the question and provided appropriate explanations. 

4. Open inquiry: students act like a scientist, construct questions, design and 

conduct investigations, and communicate their findings to a wider 

audience.  

Teachers can use an inquiry matrix such as the one above (Banchi & Bell, 

2008; Dolan & Grady, 2010; Llewellyn, 2007, 2014) to reflect on their practice and 

scaffold students learning. Dolan and Grady (2010) developed the matrix for 

assessing and planning scientific inquiry (MAPSI) to analyse both teachers’ 

assessment of their own practice and the implementation of inquiry into new lessons.  

Since the inquiry levels have implications for this study, Banchi and Bell’s (2008) 

descriptions is used to refer to different levels and teacher’s role at each level. 

During confirmation inquiry, the teachers invite students to learn scientific 

concepts. Teachers demonstration are used as cognitive hooks to capture students’ 

interest. The teacher also poses questions and asks students to explain their 

observations and assesses student understanding of the concepts (Llewellyn, 2007, 

2014). Students also make connections between new observations and their prior 

knowledge and experiences (Llewellyn, 2007, 2014).  Teacher demonstration of 
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inquiry can evoke students to ask questions which forms the platform for follow-up 

inquiries. This level has greater teacher participation and low student participation but 

is ideal to begin inquiry for primary-aged students as well helping teachers to 

introduce inquiry to their students. 

The second level, structured inquiry, where the teacher gives the question and 

the method, however, students create explanations based on the evidence they have 

collected (Banchi & Bell, 2008; Llewellyn, 2014). The teacher plays the role of an 

instructional coach and asks probing questions and provides “going further questions 

and inquiries” (Llewellyn, 2014, p. 122). It is vital that teachers craft inquiry 

questions which could allow follow-up inquiries (Tofade, Elsner, & Haines, 2013; 

Vale 2013; Worth, 2013). During this level, the teacher allows students to use science 

process skills in collecting data, making observations, designing tables and graphs, 

looking for patterns, drawing conclusions, formulating explanations, and 

communicating the results with team members (Llewellyn, 2014). The teacher plays a 

lesser directive role.  Though confirmation and structured are deliberately designed as 

lower-level inquiries, they are important strategies as teachers scaffold students to 

develop understanding and skills to conduct a more open-ended inquiry.  

The third level, guided inquiry, is where teachers provide students with the 

question only, and students develop their method to test the question and provide 

appropriate explanations. Guided inquiry provides an important intervention at 

junctures in the inquiry process that enhances deeper learning and transferable skill. 

(Kuhlthau, 2010; Llewellyn, 2007, 2014). Through this type of inquiry, teachers 

encourage greater student engagement, and teachers provide many opportunities to 

plan, carry out investigation, and as well as record results. Kuhlthau et al. (2015) in 
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their book, Guided Inquiry; Learning in the 21st Century, guided inquiry allows 

students to explore a variety of sources of information to understand and reason things 

out. They also mentioned that it is culturally and personally appropriate where it 

enables students to make connection between their personal experience and the 

concept being learnt. They further stated: 

Guided inquiry creates an environment that motivates students to learn 

by providing opportunities for them to construct their own meaning and 

develop a deep understanding. Students work through a process that 

involves curiosity, questioning, critical thinking, interpretation, 

revision, synthesis, creation and sharing. (p.8) 

Banchi and Bell (2008), emphasised that scaffolding was still important so that 

investigations makes sense to students. Thus, the teacher acts as a facilitator by 

providing questions or problems, making suggestions, providing scenarios to extend 

student’s thinking, assessing students’ ability to solve problems (Llewellyn, 2014).  

The matrix helps teachers to gradually introduce inquiry through thoughtfully 

prepared lessons which encourages inquiry without making students frustrated with 

unknowns.  

The last level inquiry, open inquiry, teachers enable students to start inquiry 

through a question, taking ownership of it and identifying variables related to the 

question, constructing claims and hypothesis, and designing procedure to answer their 

question (Banchi & Bell, 2008; Llewellyn, 2014). Llewellyn (2014) further stated that 

teachers provide their students with the opportunity to collect and present data and 

look for patterns and relationships among the variables. Also, students can support 

and refute any claims, draw conclusions and communicate the findings to others.  
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Llewellyn (2011) states that while preparing instructional plans, teachers need to take 

into consideration that students may come into class with varying inquiry experience. 

Teachers need to figure out how, when and what level of inquiry-based activities be 

introduced in their class. It may be a gradual transition from lower level to higher 

level inquiry, which allows for scaffolding in science learning.  

The varying degree of teacher and student involvement can scaffold learning 

and provide opportunities to enhance scientific knowledge and reasoning, and critical 

thinking to develop scientific literacy (Lederman, Lederman, & Antink, 2013). For 

the development of scientific literacy, it is vital that teachers embrace effective 

teaching practices to provide students with lifelong learning opportunities.  

2.6.1 Inquiry and Science Literacy 

Recent science curriculum reform documents worldwide are aimed at 

improving the scientific literacy of students. Scientific literacy allows students to 

apply scientific knowledge and processes to make decisions and contribute to 

discussions and arguments concerning scientific problems that affect society (Dani, 

2009; Krajcik & Sutherland, 2010). In Australia, achieving scientific literacy is 

described as the main purpose of school science education (Goodrum, Hackling & 

Rennie, 2001; Tytler, 2007). Four justifications have been proposed as to why science 

literacy is important: the economic, the personal, the democratic, and the cultural 

aspect (Snow & Dibner, 2016). Students must be scientifically literate to develop a 

career in science and contribute effectively to a developing global technology aided 

society. The literature suggests the importance of inquiry pedagogy in relation to 

science literacy (e.g. Anderson, 2002; Fitzgerald, 2012; Llewellyn, 2014; NRC, 1996; 

Snow & Dibrer, 2016). Moreover, research on pedagogies recommend that inquiry 
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strategies help achieve the educational goal of scientifically literate students 

(Fitzgerald, 2012; Llewellyn, 2014; Millar, 2010). Hence, an inquiry teaching 

approach is thought to be effective in developing scientific literacy, because it 

provides student with the opportunity to discuss and debate scientific ideas and get a 

sense of how science works (Fitzgerald, 2012; Llewellyn, 2014). 

Inquiry is seen as a pathway to scientific literacy for students and was first 

articulated in the National Science Education Standards [NCES] (NRC,1996). The 

NSES advises teachers on suitable pedagogies and student assessment strategies.  

Teaching students through inquiry can help to develop the scientific habits of mind 

desirable for scientifically literate citizens and help them to meet the global 

challenges of the twenty-first century (Bybee, 2010; Llewellyn, 2014).  Teachers need 

to aim to equip their students for life in this world, since lives are increasingly 

influenced by science and technology (Aikenhead, 2006); hence, Fitzgerald and Smith 

(2016) argued that scientific literacy is considered a key element of a twenty-first 

century education.  

Scientific literacy justifies the implementation of inquiry-based teaching 

strategies in the learning space (Osborne, 2011) and is seen from two perspectives: 

building scientific understanding through inquiry and developing the capabilities that 

students need to engage with the inquiry process. An authentic science inquiry 

process involves the active combination of science process skills, existing scientific 

knowledge, through reasoning and critical thinking, to develop deeper understanding 

of science (Bybee, 2009; NRC, 2000).  

Hattie (2003), in a study conducted in New Zealand, claimed that teachers 

make a difference in enhancing deep learning, therefore, confident and effective 
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teachers of science are needed to increase the level of scientific literacy in students. 

Fitzgerald (2012, p. 2) links developing scientific literacy and the role of teachers as 

“nurturing student understandings and positive attitudes towards science, effective 

primary science teachers support students in becoming scientifically literate citizens 

who are capable of engaging with science issues relevant to their lives and their 

communities”. 

2.6.2 Fundamentals of Inquiry  

Llewellyn (2007) in his book Inquire Within talked about numerous ways of 

inviting students to participate in inquiry learning. These invitations referred to 

methods teachers utilise to initiate student inquiries. He mentioned about varying 

degrees of teacher and student ownership during inquiry (Llewellyn, 2007, 2014). It is 

clear, as teachers let go their control of power students tend to take more ownership of 

their learning. During instructional planning, teachers consider students’ prior 

knowledge and experience with scientific inquiry. With experienced and skilled 

inquiry teachers understand ‘how and when’ to present inquiry opportunities to their 

students to enhance critical thinking.  

2.6.2.1 Inquiry and Critical Thinking 
The primary goal of national reforms in science curricula is to promote critical 

thinking in students so that they can make connection to real world instead of rote 

memorisation of facts (Friedel, Irani, Rudd, Gallo, Eckhardt & Ricketts, 2008; 

MoEHA, 2013). Dewey (1933) suggests that critical thinking consists of both an 

intellectual and an emotional constituent and develops intellectual ability in learners 

to go into an unknown space. Critical thinking skills therefore provide an ability to 

think and reason logically and apply scientific ideas to everyday situations, actions 
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and experiences (MoEHA, 2015b). It challenges students to look at how they interpret 

the world and how their understanding and views are shaped by the social context 

(Skamp & Preston, 2018; Worth et al., 2009). The fundamentals of critical thinking 

are the component skills of inference, analysis, interpretation, explanation, evaluation, 

and self-regulation (Facione, 1990, 2004). Thus, critical thinking involves students 

and teachers asking questions, for example by questioning claims (Skamp & Preston, 

2018; Worth et al., 2009), being inquisitive and thinking about the activities that 

could be done, in reflecting and assessing teachers’ comments. An association 

between inquiry learning and critical thinking was established as inquiry is the vehicle 

to ask others to make their thinking process evident and asking for assistance in 

seeing any gaps (Kuklthau, et al., 2007; Smith, 2002). 

An important role of critical thinking is to act as a means of prompting the 

thinker during problem solving situations because it provides an opportunity to step 

back and think of the best strategies to achieve goals (Kuhlthau et al., 2015; Rudd, 

2007). Therefore, teachers who are able to use critical thinking practices will 

themselves be more attuned to using this strategy to help students think critically 

(Shermis, 1999). 

Another study by Duran and Dokme (2016) determined the effect of using 

guided inquiry materials on students’ critical thinking and concluded that teaching 

students using inquiry improves critical thinking. The study also indicated that social 

interactions help nurture critical thinking in students. Kuklthau, et al. (2007) argued: 

Inquiry ... requires more than simply answering questions or getting a right 

answer. It espouses investigation, exploration, search, quest, research, pursuit, 
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and study. It is enhanced by involvement with a community of learners, each 

learning from the other in social interaction. (p.2) 

Based on NRC (2007) description as cited in Llewellyn (2014), critical thinking skills 

in year K-2 involve student’s ability to generate questions and make meaning of their 

ideas. In years 3-5, students are in the transition phase, where they develop ability to 

understand the connection between their prior knowledge and their new knowledge.  

Students in years 6-8 are more able to see cause and effect relationships, formulate 

hypothesis, interpret data and draw conclusions, evaluate relationships between 

variables and use models to explain their conclusions. Therefore, it is important for 

teachers to understand the level of critical thinking skills that needs to be develop at 

different levels, hence, in an inquiry learning, collaboration is necessary.  

2.6.2.2 Inquiry and Collaboration 
The power of interdependence is a wonderful aspect of inquiry learning. 

Learning does not take place in isolation (MoEHA, 2013; Rahayu, 2017) hence, 

cooperative learning and collaborative learning are two versions of interdependent 

learning (Burfee, 1995) and the terms are often used interchangeably. Collaborative 

learning in a team of students enables thinking, construction and deeper 

understanding. It also allows “sharing ideas, debating and thinking about what they 

need to do and how to achieve it” (Worth, et al., 2009, p. 10). Worth et al. (2009) 

explained that working in a team needs the allocation of roles and the ability to 

communicate with each other. This is essential to inquiry learning as it helps students 

to argue and defend ideas, listen to, and ask questions to others. Science research on 

the process has shown ‘social interactions among students have a strong influence on 

the construction of their respective individual cognitive structures’ (Bachtold 2013, p. 
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2487). Hence, social interactions in the form of collaborative learning can shape the 

learning process itself.  

Collaborative learning has become an important aspect of science inquiry, 

which entails students to work with each other to solve problems, ask questions, 

challenge views and collaborate to attain shared understandings (Duschl et al., 2007; 

Gillies, Nichols, Burgh & Haynes, 2014). Collaborative learning is also important in 

science classes, since research on it has shown that it improves social engagement, 

achievement and enhances problem solving skills (Acar & Tarhan, 2008; Qin, 

Johnson, & Johnson, 1995), which are essential in achieving twenty-first century 

skills.  

  Through collaborative learning, when students are engaged in investigation 

and problem solving, it enhances the conceptual understanding and critical thinking 

(Gillies et al., 2014; MoEHA, 2013). Chu (2009) in his study found that students who 

collaboratively engaged in science learning, regardless of academic abilities, received 

higher grades when compared with the control group working under a traditional 

learning model. Nevertheless, some researches have argued that after years of 

implementing collaborative learning through inquiry, student achievement in science 

has not been significantly enhanced (e.g. Jiang & McComas, 2015; McConney, 

Oliver, Woods-McConney, Schibeci & Maor, 2014).  The question remains why 

collaborative learning through inquiry has been unproductive at increasing student 

achievement and is it used in an appropriate way?  A better understanding of what is 

going on in the science-inquiry space may enable science researchers to seek answers 

to above.  
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Vygotsky (1981) believed that students could achieve better when 

collaborating with students of higher ability. This finding was supported through 

Lawson’s (1992) study, which found that students are more frustrated when placed 

into team of students with lower reasoning ability, hence preferred to be placed into 

team of mixed or higher reasoning peers. It is argued that teachers play an important 

role in assigning students in teams. It is vital that the teams are heterogeneous in 

relation to academic understanding and skills needed to complete the given task 

(Johnson, Johnson & Smith, 2014) so that it improves engagement, achievement and 

skills.  

Skamp and Preston (2018) added collaborative learning should be based on 

shared goals and inclined towards minimal teacher direction which is an essential 

strategy in inquiry teaching. Without being clearly instructed in inquiry learning, 

students may not be aware of the opportunities available to help them engage with the 

task (Gresalfi, Barnes, & Cross, 2012; McNeill & Krajcik, 2008) or may not have the 

necessary skills to enable their success with collaborative inquiry-based learning. It 

cannot be assumed that students will have quality discussion with other peers just by 

sitting in the teams (Belland, Kim, & Hannafin, 2013; Khosa & Voilet, 2013; 

Summers & Voilet, 2010), therefore, teachers need to facilitate student learning by 

encouraging interactions and scaffolding and teaching the social skills that students 

need in the twenty-first century. This claim is further supported in a study by Lin et 

al. (2015) who established that teachers influence student collaboration. To facilitate 

collaborative learning, it requires a teacher or a student who is ‘more knowledgeable 

other’ to scaffold learning (Dinsmore, Alexander, & Loughlin, 2008; Hadwin & 
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Oshige, 2011) and one way to do it is through questioning but knowing how and what 

to ask is vital.  

2.6.2.3 Inquiry and Questioning 
The teacher and student questions are both equally important in the inquiry process. 

2.6.2.3.1 Teacher Questions  
Questions are most influential teaching and learning tools and if used 

appropriately, can help develop scientific literacy. Undeniably, questions are 

abundant, but are the right type of questions asked by the teachers to promote learning 

(Brualdi, 1998; Worth et al., 2009)? Worth et al. (2009) calls the right type of 

questions ‘productive questions’ because they encourage students to form their own 

questions as well as how to find answers .Whereas Hoepper and McDonald (2004) 

refer to a productive questions as a key question which will “reflect the current 

concerns and interests of students but also provide links to wider societal issues” (p. 

32). On the other hand, unproductive questions can suppress learning by generating 

uncertainty, intimidating students, and restricting critical thinking (Chin, 2007; Worth 

et al., 2013), while productive questions support student learning by creating 

inquisitiveness for understanding, creativity, critical thinking, and building confidence 

(Tofade et al., 2013; Vale 2013; Worth, 2013).  

The skill of asking the right questions at the appropriate time is not natural 

(Blosser, 1992; Tofade et al., 2013; Worth et al., 2009) but research suggest blooms 

taxonomy helps teachers in forming questions from different levels (Forehand, 2010; 

Sackstein, 2016). Bloom’s taxonomy of learning categorises learning into six 

cognitive levels of complexity (Forehand, 2010; Krathwohl, 2002) which are 

knowledge, comprehension, application, analysis, synthesis, and evaluation. 
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Questions in the analysis, synthesis, and evaluation categories are measured as higher-

level questions (Tofade et al., 2013) which elicit deeper and critical thinking 

(Kawalkar & Vijapurkar, 2013; Worth et al., 2009), therefore, teachers should ensure 

their questions do not remain at a lower cognitive level (Skamp & Preston, 2018). 

This does not mean that lower-order questions should not be asked (Skamp & 

Preston, 2018; Worth, et al., 2009), but it is appropriate to ask questions to address all 

cognitive levels to meet the required learning outcome. Unfortunately, observations of 

learning spaces have repeatedly shown that lower-order questions are far more 

frequently used (Khan & Inamullah, 2011; Newton, 2013). Sackstein (2016) argued 

the use of Bloom’s levels in teaching, helps to facilitate teaching through various 

levels, not simply jumping to higher levels without addressing the lower levels. It is 

important to form a ladder going up to the higher level to create a balance. Teachers 

who do not ask high-order questions are not realising their importance and perhaps 

they lack professional learning (PL) on how to craft productive questions. 

2.6.2.3.2 Student Questions 
Bateman (1990) suggested that student questioning has a basic importance in 

learning science through inquiry. The inquiry process usually begins with a wonder 

question. Therefore, most definitions of inquiry are in agreement with creating 

productive questions as the main elements of inquiry (Kuhn, 2010; Worth, 2013; 

Worth et al., 2009). Constructivist approach also supports inquiry by placing the focus 

of learning on the students’ ideas, questions and understanding, (Fosnot, 2005). 

Student-generated questions increase higher-order learning by demanding them to 

unpack information, connect to other science concepts and examples, and express 

their views (Idek, 2016; Worth et al., 2009).   
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Student-generated questions can lead to critical thinking (Golding, 2011; 

Tofade et al., 2013; Wilson & Smetana, 2011) and are based on their curiosity to 

know more (Skamp & Preston, 2018). Asking students to form their own questions 

can lead to a greater understanding of scientific concepts (Tofade et al., 2013; Wilson 

& Smetana, 2011). Instead of teachers asking continuous questions of students, 

Bowker (2010) in his research attained content understanding by making comments 

envisioned to provoke student questions. When there were no conclusive answers to 

the questions asked, students were expected to reflect on all possible answers, to 

attain a deeper understanding of the concept. Hence, use of questions benefits both the 

teacher and students as they are able to communicate the ‘knowns’ and the 

‘unknowns’ and draw conclusions. 

2.6.2.4 Inquiry and Communication 
The celebration of science inquiry is communicating the findings and ideas for 

improvement to others. Communication that facilitates construction of understanding, 

persuasion, and sharing of ideas is an essential goal of science education reforms, 

which promotes science literacy (van Uum, Verhoeff & Peeters, 2016). The purpose 

of the communication phase enables the students and teacher to reflect on the method 

used, share their conclusions and make suggestions for improvement (Llewellyn, 

2007).  Communication is seen as the final stage of inquiry process (Llewellyn, 2007; 

vanUum et al., 2016; Worth et al., 2009) and during which students have numerous 

questions to answer. These questions may include ‘What do I want to tell others? 

How will I tell them? and What is important to conclude?’ (Worth et al., 2009). 

According to Llewellyn (2007), the findings can be presented in a number of ways: 

(1) written up report identifying each step of the experiment or investigation ; (2) 
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verbal presentation; (3) using ICT such as power point, spreadsheet digital cameras, 

word processing, interactive white boards, blogs, skyping, power points, email, 

internet phones and (4) using representations such as drawings and art and craft. 

Llewellyn (2007) added that by sharing and critiquing the method and results, can 

help assess the learning of individuals and the team. Communications can also happen 

by expressing ideas and information clearly through different languages (MoEHA, 

2013). 

A number of studies have claimed the benefits of students’ communication 

with peers and others in relation to improving their learning (e.g. Moore & Teather, 

2013; Stamovlasis, Dimos, & Tsaparlis, 2006). Jenkins (1999) asserted that scientific 

literacy, the vital aim of science education reforms, relates to the communication 

skills that allow students to share scientific ideas and issues with others. Together, 

these skills underpin the advance of interactive and constructive science inquiry space 

where students’ understanding is the key intention.  

The nature of science as inquiry and argumentation encourages students to 

discuss what needs to be done and why, reinforcing their claims with evidence 

(Llewellyn, 2014). Students also need to apply the findings of experiments and 

investigations. Their explanations and arguments need to be challenged to build 

critical thinking (Worth et al., 2009). Students must develop ideas or explanations 

from their data, connect them to the scientific knowledge and justify them to others 

(Llewellyn, 2014; NRC, 2000). They must become competent communicators to 

achieve the goal of inquiry as a collaborative process. Effective sharing of data, 

information, and justification can be done through the use of scientific and 

technological terms, logic and well-founded thinking, quantitative thinking, 
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application of different methods of presentation, and use of evidence to argue, 

criticize, or respond (Driver, Newton & Osborne, 2000). The use of multiple 

representational modes is encouraged to reveal concept relationships, locate and 

evaluate information, and construct explanations and arguments in scientific discourse 

(Krajcik & Sutherland, 2010; Waldrip & Prain, 2013). So, when students are 

communicating their findings to others, they need to know how to explicitly explain 

their actions and conclusions regarding their investigation, experiment or 

representation to others (vanUum et al., 2016). Therefore, the science learning space 

should be a communicative one where teachers assist or scaffold students to 

communicate in order to enable effective learning (Hwang & Chang, 2011; Zarandi & 

Rahbar, 2016). However, how can teachers be supported with implementing the 

inquiry approach? This is explained by Bybee’s (2006) 5E learning model.  

2.7 Teacher Support Through Bybee’s 5E Learning Model 

Findings from a recent study (Fitzgerald, Danaia, & McKinnon, 2019) 

indicated a need for an inquiry model to facilitate inquiry teaching (and overcome 

barriers to this teaching approach. The research showed that teachers need support 

and guidance on how they could implement inquiry pedagogy within their 

classrooms. They need examples, models, and actual experience in implementing 

them before they can expose their students to it. Moreover, research has shown that 

an effective way to introduce inquiry into the learning space is through the use of the 

5E instructional model (e.g. Bybee, 2006a, b; Bybee et al., 2006; Skamp & Peers, 

2012). A common feature in the learning model is that the instruction occurs in 

several sequential stages which is in line with contemporary theories about how 
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students learn, constructivist ideas of the nature of science and Piaget’s 

developmental theory (Bybee, 2006a, b; Duran & Duran, 2004).  

This study looks closely at the 5E learning model since it is the endorsed 

model for the context of study. The 5Es is a teaching model grounded in the work of 

learning cycles (Karplus, 2002) which could be traced back to Atkin and Karplus 

(1962). The 5E learning model (Bybee, 2006b) was developed in the 1980s and the 

five stages are engagement, exploration, explanation, elaboration, and evaluation 

where each stage has its own precise learning goal. Table 2.1 gives the stages and its 

description of Bybee’s, (2006b, p. 2) 5E Learning Model.  

Carlson (2015, p. 584) sees an instructional model “as another lens for 

considering learning”. Such a model is one that allows the subject content to 

become more relevant, thus providing students a deeper and more meaningful 

learning experience (Bevevino, Dengel & Adams, 1999) by focussing on the 

actions taking place in a learning space and encouraging critical thinking to 

promote the understanding of a scientific concept (Carlson, 2015; Skamp & 

Peers, 2012; Skamp & Preston, 2018).  

The 5E instructional model has also been used as a resource to support 

primary teachers. One example of this program is Primary Connections, a project of 

the Australian Academy of Science, which developed curriculum resources to 

scaffold primary teachers to teach using an inquiry-based approach (Copper, Kenny, 

Fraser, 2012; Hackling, 2006; Skamp & Peers, 2012). Primary Connections is a 

curriculum resource which helps to build on literacy of primary teachers and improve 

learning outcomes in science (Copper et al. 2012; Hackling, 2006). 
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Table 2.1  

5E Learning Model 

Stage       Description 

Engagement The facilitator with the help of an activity gauges the students’ prior 

knowledge and helps them to become engaged.  

Exploration It provides students with a common base of activities within which 

current concepts (i.e., alternative conceptions), processes, and skills are 

identified, and conceptual change is facilitated. 

Explanation Focuses students’ attention on a particular aspect of their engagement 

and exploration experiences and provides opportunities to demonstrate 

their conceptual understanding, process skills, or behaviours. 

Elaboration  Teachers challenge and extend students’ conceptual understanding and 

skills. Through new experiences, the students develop deeper and 

broader understanding, more information, and adequate skills. Students 

apply their understanding of the concept by conducting additional 

activities. 

Evaluation Teachers challenge and extend students’ conceptual understanding and 

skills. Through new experiences, the students develop deeper and 

broader understanding, more information, and adequate skills. 

  

 Boddy, Watson and Aubusson (2003) have argued that constructive strategies 

have been demonstrated to be a successful model for an in-experience teacher. They 

further argued the need for a model to be developed, refined and researched if 

theoretical underpinnings such as constructivism are to be transferred into teaching 
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practice. Bybee (2006a) affirms that his model is designed to facilitate conceptual 

change and contributes to more consistent and rational science instruction. Skamp 

and Preston (2018) considered having a model can enhance a ‘constructivist mindset’ 

in science teachers. Therefore, having an inquiry mindset can help teachers prepare 

an effective science lesson. The learning model can also be used by teachers to plan 

and deliver inquiry classes (Acisli, Yalcin, & Turgut, 2011; Duran & Duran, 2004; 

Van Hook, Huziak-Clark, Nurnberger-Haag, & Ballone-Duran, 2009). 

 A study by Koach and Appleton (2007) developed a programme to support 

two in-experience primary teachers with the use of constructivist teaching 

pedagogies. The programme involved co-teaching with the teachers over a year. The 

findings indicated that teachers were able to implement inquiry pedagogies such as 

student questioning and critical thinking. Such support programme was highly valued 

by the teachers. Hence, programmes such as Primary Connections can help support 

in-experienced and new teachers to implement inquiry in the learning spaces. It is 

argued that countries should develop context appropriate programmes to help 

teachers better their understanding of inquiry-teaching and practice. In addition, it is 

difficult to separate teachers pedagogical content knowledge (PCK) as it is essential 

to implementation of inquiry-teaching.  

2.8 Pedagogical Content Knowledge (PCK)  

Teachers play a vital role in implementing science curriculum. However, 

research has shown that there are numerous factors affecting the implementation of a 

new science curriculum that is based on student-centred philosophies (Aikenhead, 

2006; Barrue & Albe, 2013). Reforms in curricula led to changes in pedagogies, 

which add extra demand on teachers (Beijaard, Meijer, & Verloop, 2004; Kang & 
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Keinonen, 2016).  In general, science learning spaces still have teachers as the sole 

source of knowledge (Sadler, 2009; Kang & Keinonen, 2016). A number of studies 

described science teachers being unfamiliar with and lacking proficiency in inquiry 

pedagogies (Aikenhead, 2006; Saunders & Rennie, 2013); indicating possibly their 

practice of teacher-centred pedagogies. 

It is vital to have built the capability of science teachers to plan and facilitate 

inquiry. Effective science teachers have good understanding of how to plan and 

scaffold learning experiences to help students attain scientific knowledge and skills 

(Gess-Newsome, 1999). A recent study in mathematics and science subjects has 

motioned that teachers’ PCK as one of the factors affecting students’ learning (Gess-

Newsome, 2013). Within Shulman’s framework of teacher knowledge (Shulman, 

1986, 1987), PCK plays a vital role in connecting subject matter knowledge and 

teachers’ knowledge of teaching science content to students (Keller, Neumann & 

Fischer, 2017). PCK is a useful framework which helps to understand how science 

teachers learn and what they know about teaching (Loughran, Mulhall & Berry, 

2008). PCK is the “knowledge needed to make subject matter accessible to students” 

(Kleickmann, Richter, Kunter, Elsner, Besser, Krauss & Baumert, 2013, p. 91), and is 

described as a weaving together of “content and pedagogy that is uniquely the 

province of teachers, their own special form of professional understanding” 

(Shulman, 1987, p. 8). Several studies conducted on PCK indicate that it is an 

important factor in the delivery and design of learning experiences (Krauss et al., 

2008) and understanding student learning and achievement (Baumert, et al., 2010) 

hence, an essential element in teacher preparedness. 
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Science content knowledge is important for any primary teacher in trying to 

build strong conceptual understanding. Primary science teaching has been researched 

widely since the 1980s, inciting investigations into and development of teachers’ 

science content knowledge and impact of it on teaching (Kind, 2014). Numerous 

studies have highlighted specific discipline-related factors for teachers in the primary 

science learning space. These include implementing inquiry-based pedagogy (Biggers 

& Forbes, 2012; Fitzgerald et al. (2019), problems in teaching school science based 

on reasoning and argument (Avraamidou  & Zembal–Saul, 2010; Zembal–Saul, 2009) 

or in the adaptation and interpretation of curriculum documents (Forbes and Davis, 

2008; Koya, 2015) and interpreting students’ prior knowledge and dealing with 

diverse learning abilities (Davis & Smithey, 2009; Crossley et al., 2017)). Each of 

these factors is an element of science PCK, but not having sound PCK may limit the 

effectiveness of primary teachers in two main ways: firstly, in their ability to provide 

accurate and detailed explanations to students at their appropriate cognitive level 

(Jacobbe, 2008, 2012) and secondly, their ability to identify students’ alternative 

conceptions and design appropriate learning to build their conceptual understanding. 

Appleton (2002) in his study of primary teachers stressed that meagre science content 

knowledge contributes to less confident teachers, and thus, ineffective classes. There 

is also logical consequence that a negative attitude held by many primary teachers, 

due to insufficient content knowledge, results in less engaging science classes 

(Riegle-Crumb et al., 2015).  Jarrett (1999) in his study supported this finding but 

noted that more experienced teachers are more confident of content knowledge. In 

addition, Mulholland and Wallace (2005) monitored content knowledge of a 

participant over 10 years and found that her subject matter knowledge grew 
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minimally, however, her knowledge of pedagogies grew significantly over time. This 

result was credited to the support materials used in the learning spaces. In contrast, an 

Australian study of 22 novice teachers over 17 years found that their content 

knowledge of topics included in the curricula improved over time, but the 

development of content knowledge was constrained when teachers did not teach same 

concept over time (Arzi & White, 2008). It is argued that teachers who teach a 

particular level over time feel more confident with content knowledge.   

Khourey-Bowers and Fenk (2009), added that “teachers with broad and deep 

… subject specific knowledge, awareness of common alternative conceptions and … 

scientific models can provide rich learning opportunities for their students” (pp. 437- 

438). One such approach which could provide rich learning opportunities to students 

is the representation construction approach (RCA). 

2.9 Representation Construction Approach (RCA) 

RCA is a science pedagogy which is based “on student generation, negotiation 

and refinement of representations in a guided inquiry process” and could help 

students engage in high standard learning (Tytler, Hubber, Prain, & Waldrip, 2013, p. 

31). RCA is part of guided inquiry hence, highly suitable for teaching and learning of 

primary science.  

A representation can be thought of as the act of capturing an idea, observation 

or phenomena in a form that can be interpreted (Greeno & Hall, 1997; Mioduser & 

Maria, 1995). Practicing representations such as equations, graphs, tables and 

diagrams should be considered potential representations until they are given meaning 

by being interpreted (Greeno & Hall, 1997). In addition to the above description, 

Kenny and Cirkony (2017) have described representations as having an assortment of 
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forms, for instance text, diagrams, role-plays, models, videos, animations. Therefore, 

representations can be classified in different ways and are often understood by 

researchers as an important tool in the learning and teaching process (Ainsworth, 

2006; Carolan, Prain, & Waldrip, 2008; Greeno & Hall, 1997; Hubber, Tytler, & 

Haslam, 2010; Prain & Waldrip, 2008; Waldrip & Prain, 2013). In the teaching of 

science and mathematics, multimodality (Jewitt, 2009; van Leeuwen, 2005) and 

multiple representations (Waldrip & Prain, 2013) are strategies that support learning 

and teaching, and student conceptual understanding through of their engagement in 

meaningful scientific behaviours (Hubber et al., 2010; Waldrip & Prain, 2013).  

Jewitt (2009) describes the purpose of multimodality as being “to extend the 

social interpretation of language and its meanings to the whole range of 

representational and communicational modes or semiotic resources for making 

meaning that are employed in a culture such as image, writing, gesture, speech, 

posture” (p.1). She extends multimodality to include all modes as semiotic resources 

(Van Leeuwen, 2005) or “semiotic hybrids” (Lemke, 1998), which have been shaped 

through social, cultural and historic usage and which can be used to outline 

communications and reasoning (Jewitt & Price, 2012). The notion of multimodality 

rejects the original definition of ‘language’ as comprising of only annotated and oral 

resources. Lemke (1998) asserts that science is not only taught through the verbal; it 

needs other semiotic resources such as mathematical symbols, visual image and 

gestures to make it meaningful, but he does not imply that all should be equally 

utilised in the learning space. The teacher plays an important role in identifying and 

encouraging the use of different resources. It is important to note that sometimes one 

resource is more prominent than others in learning space.  
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   Waldrip and Prain (2013) expressed multiple representation and multi-modal 

as two different forms of learning and teaching strategy. “Multiple representations” is 

defined as “the capacity of science discourse to represent the same concepts and 

process in different modes, including, graphic and numerical forms” (p.15). 

Multimodal is defined as “the practice in science discourse of coordinating different 

modes to represent complex claims and evidence, where textual, mathematical and 

visual modes are integrated to explain and justify finding” (Waldrip & Prain, 2013, p. 

15). Multiple representations, semiotic resources, semiotic hybrids, multimodality 

have similar meanings and can be used interchangeably. In this thesis, the 

multimodality will be used to refer to combination of more than one mode in 

representing scientific concepts.  

There is now growing evidence that getting students to generate their own 

representations as part of their learning allows students to demonstrate their thinking, 

construct a logical scientific argument and show the reasoning that they have used to 

arrive at a particular conclusion (Greeno & Hall, 1997; Hubber et al., 2010; Tytler et 

al., 2013; Waldrip & Prain, 2011, 2012a, 2012b). Teachers need to consider 

representations as part of their teaching and provide appropriate space so that students 

feel engaged and take ownership of their learning. 

There is rising acknowledgement that science learning can be improved by 

using multimodal representations (Hand & Choi, 2010; Waldrip et al., 2010; Prain & 

Waldrip, 2006, Waldrip & Prain, 2013), but it is important to understand how to make 

it effective (Berthold, Eysink, & Renkl, 2009; Waldrip & Prain, 2013).  

Science needs to be a multi-modal approach that focuses on the student 

constructing and interpreting multi-modal representations (Prain & Waldrip, 2006; 
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Waldrip & Prain, 2013). Finding the balance of representations is vital for students to 

gain a lasting understanding of key concepts (Olson, 2008). Teachers allowing 

students to create multi-modal representations that link to a contextual experience 

makes their thinking explicit and can help to develop critical thinking in students. It 

may be particularly important for primary science students as they try to navigate 

their strength in creating representations. Thinking and reasoning is the important 

aspect of an inquiry process. Waldrip and Prain (2011) highlighted the importance of 

students articulating their thinking and reasoning during learning of science concepts. 

In their study, they proposed student generated representation as a learning strategy, 

which allows students to engage in different types of reasoning. Tytler et. al (2013, p 

.93) argued that “reasoning should be thought of as deliberative thinking that involves 

choices, leading to a justifiable claim”. Reasoning involves following processes: 

analysing / problem solving, integrating, synthesising, hypothesizing/predicting, 

designing/planning, drawing conclusions, generalising evaluating and justifying 

(Trends in International Mathematics and Science Study [TIMSS], 2007 as cited in 

Tytler et al., 2013). It is agreed that thoughtful thinking and making appropriate 

judgement is taught to students which enables problem solving and decision making. 

 During science inquiry, students require support in their learning otherwise 

they may be left feeling frustrated and the task go unaccomplished.  The teacher must 

guide each student to make appropriate links between various representations, so that 

their understanding of key concepts is enhanced (Prain & Waldrip, 2006; Waldrip & 

Prain, 2013). When students construct their own representations, they can better 

explore the key concept while allowing the student to incorporate their own interests 

and experiences into their representation (Jewitt & Price, 2012; Prain & Waldrip, 
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2006).  In addition, students must be given an opportunity to present their 

representations to ideas the wider audience who can help unpack and challenge the 

meaning they want to convey. It is also possible to evaluate student-generated 

representations using criteria embedded with the instructional model to determine 

how meaningful a representation is. The evaluation of representations will inform 

teachers as how well the concept is understood (DiSessa, 2004).   

The teacher’s role in guiding the creation of representations through the 

inquiry process is vital. Prain and Tytler (2013) argued the importance of guided 

inquiry in development of student-generated representational work which must be 

accompanied by negotiation and refinement of the generated representation. 

Moreover, using the 5E instructional model, the teachers can guide students to make 

connections between different semiotic modes used in the understanding of a concept 

(Kenny & Cirkony, 2017; Prain & Waldrip, 2006). It is important for teachers to 

scaffold the process and clarify the part representations can play in science learning, 

including the construction and interpretation of multiple representations (Hubber et 

al., 2010; Prain & Waldrip, 2006). It is argued that teachers need to use numerous 

inquiry strategies to scaffold their students in creating and refining their 

representations.  

2.10   Student Engagement 

Student engagement in science learning has always been problematic. From 

learning and teaching perspective, student engagement has been discussed as “the 

holy grail of learning” (Sinatra, Heddy, & Lombardi, 2015, p.1). Entrenching an 

activity that excites to students’, can boost their interest, engagement in learning, and 

performance in science, which can improve their attitude toward science (Jones, 
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2009). It is argued that teachers design interesting activities that would lure students 

to engaging in their learning spaces. Such activities can raise student interest and 

generate personal connections for them (Jones, 2009). To understand student 

engagement, it should be seen as the amalgamation of three different types of 

engagement, highlighting that student engagement involves several dimensions 

(Christenson, Reschly, & Wylie, 2012; Fredricks, Blumenfeld, Friedel, & Paris, 

2004). These three different types of engagement are affective, cognitive, and 

behavioural engagement and must all be considered to determine the overall 

engagement in the learning space (Fredricks et al., 2004). 

2.10.1 Affective Engagement 

The pathway to effective inquiry is providing student with learning 

opportunities that is of interest to them. Hence, affective engagement means the 

emotions and sentiments students have towards teachers, other students, learning 

space activities and/or the whole school environment (Pekrun & Linnenbrink-Garcia, 

2012; Sinatra et al., 2015). Other researchers have also defined affective engagement 

as students’ feelings of interest, happiness, emotions, sentiments, and anger in their 

learning process (Fredricks et al., 2004; Skinner & Belmont, 1993).  These feelings 

can be either positive or negative and may comprise of dullness, excitement, fun and 

anxiety (Schmidt, Rosenberg, & Beymer, 2018). An example of affective engagement 

given by Schmidt et al. (2018) would be where students involvement in practical on 

Ph levels to sustaining soil fertility and marine life created interest and enjoyment, 

hence, they would be experiencing affective engagement. The affective construct of 

engagement is thought to generate a sense of ownership and impact the student’s 

readiness to complete their task (Finn & Zimmer, 2012; Sinatra et al., 2015).  Studies 
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on the importance of affective learning in science is acknowledged (Fortus, 2014), but 

there is limited research in the context of representation amidst inquiry learning. 

However, recent work examining the part of affect in science learning suggests 

students can be positively impacted by changes in teaching strategies (Itzek-Greulich 

& Vollmer, 2017; Schmidt et al., 2018), and that students who report higher levels of 

positive influence during learning obtain better result in their learning and conceptual 

change (Heddy & Sinatra, 2013; Sinatra et al., 2015). Affective engagement with 

primary science can be used to evaluate the nature of activities offered to students 

who are still trying to make meaning of the scientific concepts.    

2.10.2 Behavioural Engagement 

Affective engagement on its own cannot determine the success of any inquiry 

lesson. It is important to consider student behaviour and this construct of engagement 

applies to an individual’s involvement in tasks and activities in terms of their 

“participation, effort, intensity, or persistence” (Schmidt et al., 2018, p. 21). Schmidt 

et al. (2018) in their study gave an example of a student showing the behavioural 

construct of temporary engagement in an experiment when she applied determination 

to complete the laboratory procedure in a laboratory task on Ph measurement.  

Behavioural engagement is seen important for academic achievement 

(Fredricks et al., 2011; Gasiewski, Eagan, Garcia, Hurtado, & Chang, 2012), and 

Sinatra et al. (2015) asserted that there is a dominant connection between behavioural 

engagement and achievement in science disciplines. They stressed that the 

achievement assessments have been based on low recall tasks. Sinatra et al. (2015) 

further stated that students can be working hard, yet they can be struggling with 

achievement, indicating that such students may be behaviourally engaged but not 
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cognitively engaged. Researchers tend to agree that behavioural engagement could be 

due to institutional rules put in place to control discipline. Students achievement is 

often included in the research as an outcome of students’ behavioural engagement as 

measured by teacher reports of students’ effort (Davis, Shalter-Bruening, & 

Andrzejewski, 2008; Davis, Chang, & Andrzejewski, 2010). But would it be a good 

measure of student learning of scientific concepts?  It can be argued that behavioural 

engagement on its own may not be the most dependable measurement of attainment in 

more complex tasks that require critical thinking because without the addition of 

cognitive engagement, behavioural engagement may be insufficient. 

2.10.3 Cognitive Engagement 

Cognitive engagement is an essential component of inquiry and is emphasised 

in many science curricula across globe. It is described as the learners' psychological 

investment in their education (Fredricks et al., 2004), and as the degree to which the 

student thinks about the concepts, makes meaning of it and then can apply it to 

another context. Cognitive engagement applies generally to the critical thinking 

ability of a student, which enables them to reason and critique their learning. In the 

study by Schmidt et al. (2018), the students in the practical measuredthe hydrogen ion 

concentration in the soil (Ph) and showed their cognitive ability by identifying the 

importance of Ph levels to sustaining marine life or soil fertility. It is regarded as 

absolutely necessary for science students to be able to make connections to their daily 

life.  Greene (2015), in a review of 20 years of study on cognitive engagement, argued 

that we know little about the predictors and significances of cognitive engagement in 

science than we do in other academic context, because research has not been based on 

science. However, Greene (2015) found that cognitive engagement in science is a 
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measure of student achievement, which correctly fits in with the purpose of inquiry 

learning. Cognitive and affective constructs are frequently intertwined in science 

learning process (Wickman, 2006; Pugh, Linnenbrink-Garcia, Koskey, Stewart, & 

Manzey, 2010), which signifies the germane role a teacher plays in modern day 

science.   

A case study in which 24 teachers were interviewed about their insights of 

student engagement showed that more than half of the teachers indicated that they 

needed to increase the selection of effective teaching strategies to improve student 

engagement in their learning space (Tadich, Deed, Campbell & Prain, 2007). These 

teaching strategies should include more student-centred activities. Such teaching 

strategies could include practicals, projects, tasks and use of ICT (Tadich et al., 2007). 

These types of strategies are embedded within the inquiry approach and help to create 

a learning space which is self-regulatory and allows student autonomy. Johnson 

(2008), investigated whether engagement is different in ‘traditional and non-

traditional’ schools. The traditional schools were classified based on the use of 

teacher-centred activities, while non-traditional schools adopted active instructional 

methods. While both types of schools had many similarities, there was one substantial 

difference: the degree of student engagement in all aspects of learning such as 

assessment, collaboration and learning goals, which were much higher in the ‘non-

traditional’ schools.  It is argued involving students in science inquiry can improve all 

aspects of engagement. However, looking at the importance of thinking and reasoning 

embedded with the Student Generated Representations (SGR) practice and student 

engagement, teachers must adopt such practices and contextualise them to suit their 
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system. Hence, it is vital to note that teachers must be adequately trained to scaffold 

such practices.  

2.11   Professional Learning (PL) for Teachers 

Understanding scientific concepts is no longer a luxury but a necessity in 

today’s ever-changing world. Reforms to curricula highlight the use of inquiry 

pedagogies. Inquiry-based teaching is a challenging task that requires PL and support 

for teachers in the transition process, but this need is often neglected (Crawford 2000, 

2007; Delclaux & Saltiel, 2013; Marshall, Smart, & Alston, 2016). Changing 

teachers’ practice is not a simple task either, as teachers have a mindset regarding 

certain areas (Duschl et al., 2007; Desimone, Porter, Birman, Garet & Yoon, 2002; 

Thompson & Zeuli, 1999), and the pressure on teachers can intensify significantly 

under new educational policies and reforms (Koya, 2015).  

Traditionally, PL is delivered through the sit and get approach (McLeskey & 

Waldron, 2002). It is seen as the dissemination of information to participants 

(Desimone, 2009) or where participants listen to the cutting-edge information 

(Nishimura, 2014), which is supposed to be replicated to practice (Girvan, Conneely, 

& Tangney, 2016).  Traditional PL often includes short duration workshops or 

seminars that happen away from teachers’ work station (Garet, Porter, Desimone, 

Birman &Yoon, 2001; Trust, Krutka, & Carpenter, 2016).  Girvan et al. (2016) 

stipulated that the aim of the dissemination in such a liner process is to bring instant 

change in teachers’ practice. However, through traditional approach to PL, teachers 

may change their practices individually, but they fail to have an impact on the whole 

school system (Nishimura, 2014; Mohan, Lingam & Chand, 2017).  
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Traditional PL can expose teachers to essential knowledge and skills, but it 

often lacks an in-depth focus (Kennedy, 2016). Dana and Yendol-Hoppey (2009), 

asserted that traditional PL focuses on the knowledge shared by an expert to the team 

of teachers during staff development, and may seem an effective strategy, but mostly 

does not lead to a significant change in the learning space practices. This finding is 

also supported by Fitzgerald et al. (2019). In contrast, several researchers claimed that 

quality development is essential to the improvement of learning and teaching should 

belong-term, ongoing, social, constructivist, and job-embedded (Desimone, 2009; 

Timperly & Alton-Lee, 2008). 

Job embedded PL of teachers is situated in their daily teaching practice with 

the aim of improving student learning (Darling-Hammond & McLaughlin, 1995). PL 

is considered relevant and effective when it is connected to teachers learning 

experiences and their job (Flores, 2005). Quick, Holtzman and Chaney (2009) argued 

that PL within the boundaries of school enhances active learning and adds consistency 

more than traditional learning sites.  PL needs to be relevant, self-directed and 

important to the teacher (Croft, Coggshall, Dolan, Powers, & Killion, 2010) which 

could help teachers to embrace an inquiry pedagogy. 

  A study by Lee, Hurt, Cuevas & Enders (2004) was based on assisting primary 

teachers promote science inquiry among culturally and linguistically diverse students.  

In the study, primary teachers from year three and four underwent PL intervention 

(i.e.’ teaching materials and workshops) over a year. The results showed that 

intervention enhanced teachers’ content and pedagogical knowledge as well as 

increased confidence in teaching science. The study also recommends teachers 

conduct science inquiry themselves to improve inquiry activities in the learning 
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spaces. To support teacher development, they should actively participate in their own 

learning (Desimone, 2009; Garet et al., 2001; Guskey, 1997) and reflect upon their 

experience and practice (Heller, Daehler, Wong, Shinohara, & Miratrix, 2012). 

Teachers learn better when they engage themselves in the inquiry process as their 

students do. Research has shown that teachers who participate in inquiry approaches 

through PL, often implement those strategies in their learning spaces (Fitzgerald et al., 

2019).  Inquiry programs for teachers could help them, plan, design, deliver, and 

refine student work to improve their learning (Garet et al., 2001; Heller et al., 2012), 

however, there are challenges associated with implementing these programs. 

2.12   Challenges to Inquiry Teaching 

Curricula reforms are never challenge free. Windschitl (2002) argued that 

acknowledging challenges and constraints and addressing them may allow for more 

successful implementation among participating teachers. A number of researchers, in 

reference to primary schools, have shown that there are numerous factors that 

influence inquiry teaching. These factors include: class size (Blatchford, Russell, 

Bassett, Brown & Martin,  2007; Crossley et al., 2017; Januszka & Dixon-Krauss, 

2008; Johnson, 2011); learning space management (Doyle, 2009; Wong, Wong, 

Rogers, & Brooks, 2012); the availability of resources, and cultural orientation, extra-

curricular activities (Crossley et al., 2017; Koya, 2015); and assessments methods 

(Cocke, Buckley, & Scott, 2011; Crossley et al., 2017; Judson, 2012). In addition, it 

was also reported that teachers had little time to implement inquiry-teaching 

(Fitzgerald et al., 2019; Preston, Harvie & Wallace, 2015; Yuen & Hau, 2006). 

 While PL and well-designed preservice training (Fukkink, Jilink, den Kelder, 

Zeijlmans, Bollen & Koopman, 2019; Jones & Egley, 2007; Millar, 2010) could help 
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to build the confidence that teachers need to implement inquiry-based science 

investigations. Other factors need to be addressed including the unavailability of 

science equipment and materials, administrative support, and a school climate 

oriented to inquiry, where science is relevant to students’ lives (Fitzgerald et al., 

2019; Kang & Keinonen, 2016; Ramnarain, 2016; Smith & Southerland, 2007). In 

addition, overcrowded curricula prevent teachers from implementing inquiry activities 

by reducing teaching time (Abrahams & Reis, 2012; Crossley et al., 2017; Fitzgerald 

et al., 2019). These challenges could vary based on the context of the study. 

Creating and managing an inquiry space is not an easy task for teachers. 

Crawford (2000), in his study, claimed that the learning space may be a barrier to 

inquiry lessons. For teachers to engage in science inquiry, they may have to undertake 

new roles as a motivator, instructional coach, facilitator, or mentor (Llewellyn, 2007, 

2014), however, teachers must be aware of the various roles that they could play in 

any inquiry space.  Roehrig and Luft (2004) in a cross-case study of 14 science 

teachers identified four factors impacting the implementation of science inquiry. 

These factors were the teachers’: (a) inadequate understanding of inquiry and nature 

of science, (b) pedagogical content knowledge, (c) beliefs about the educational 

process, and (d) management of learning spaces. Roehrig and Luft (2004) further 

argued that these factors “work collectively in different degrees to influence 

instruction, as opposed to independent factors that singularly influence practice” (pp. 

18-19). Not all teachers are confident with aligning themselves with endorsed 

pedagogies and at times are seen as being resistant to change. Some teachers may 

prefer the certainty of familiar teaching pedagogies, leading them to avoid unknown 

and risky pedagogical strategies (Koya, 2015; Sutton & Wheatly, 2003). In addition to 
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issues faced by teachers in adopting inquiry strategies, parental expectations can also 

impact on the way science is taught. If parents expect students to get scientific facts 

(Lakin & Wellington, 1994; Yamamoto & Holloway, 2010), the lack of parental 

support can be an inhibiting factor, as reported in a Fijian study (Crossley et al., 

2017).  Carlone, Haun-Frank & Kimmel, 2010 stated: 

We are all familiar with traditional practices of schooling, which 

perpetuate the teacher as authority, students as receipts of 

knowledge, and science as a body of knowledge (from teacher to 

students) for control of students by teacher. (p. 943)  

Other problems have also been raised, such as teachers believing that inquiry would 

not help students’ learning, and that it would be problematic to involve them in 

science investigations (Smith & Southerland, 2007) due to Occupational Health and 

Safety (OH &S) issues (Fitzgerald et al., 2019).  

Thus, implementation affects intended outcomes (Durlak & DuPre 2008; 

Meyers, Durlak & Wandersman, 2012). Literature on pedagogies in the Fijian context 

recognises some critical gaps in the understanding and implementation of innovative 

practices in Fiji. The teacher’s role in implementing reforms and child-centred 

pedagogies has been endorsed in the FNCF. Therefore, the government needs to 

recognise the teachers’ role in providing a holistic and quality education that would 

address all dimensions of learning to meet the changing needs of the twenty-first 

century (MoEHA, 2013).  

Prior to implementation of FNCF, a study conducted by a team from the 

University of the South Pacific found that teachers in Fiji at that time felt teaching 

was examination oriented and hence, felt pressured to produce good results 
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(Tuinamuana, Burnett, Dorovolomo & Koya, 2006).  It was also revealed that the top-

down strategy to curriculum was seen as a challenge to implementing innovative and 

child-centred pedagogies (Tuinamuana et al., 2006). These findings also reported that 

pressures to prepare students for examination was forcing teachers into ‘banking’ 

pedagogies which is also known as teacher-centred pedagogies.  

Lingam, Boulton-Lewis, Brownlee and Lingam (2013) in their study 

investigated 50 in-service primary teachers’ views on culture, teaching and learning. 

The findings suggested that teachers described teaching as child-centred pedagogy 

though most teachers held mixed perceptions. It was also revealed that teachers saw 

the use of technology as a strategy for students to be innovative and independent 

learners. The primary teachers strongly believed that their students learned best 

through collaborative learning as well as with hands-on experience.  

The FNCF stresses the importance of teachers helping students to acquire the 

twenty-first century skills on the foundation of academic subjects. The FNCF 

encompasses nine characteristics students need to have to “participate in a changing 

world” (MoEHA, 2013, p. 5). The nine characteristics include communicating 

effectively; handling changes; making wise decisions; being innovating and 

enterprising; learning how to learn; solving problems; investigating and researching; 

realising that learning is lifelong; and participating in teamwork and cooperative 

learning (ibid, p. 6). The Fijian ministry makes it clear that the knowledge and skills 

needed to participate in the twenty-first century cannot be learnt using traditional 

teaching practices but rather require the use of child-centred strategies (MoEHA, 

2013). 
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 A study was conducted in early stage of implementation of FNCF by Koya 

(2015), using a mixed-methods approach to investigate pedagogical approaches in 

three primary schools and five secondary schools in Fiji. The participants were from 

metropolitan schools located in the central division. The study with primary teachers 

did not address the different subjects (e.g. Maths, English, Science, and Social 

Science) but gave the overall view of a generalist teacher. The study found that the 

pedagogical intentions as highlighted in the FNCF were not fully reflected in the 

learning spaces. It was noted that teachers used a combination of teacher-centred and 

child-centred pedagogies. The study also highlighted that though teachers were 

familiar with the constructivist approach, there was confusion regarding the activities 

associated with it. The study recommended further research into innovative 

pedagogical practices, teacher preparedness and professional development of 

teachers. This research should fill that gap as this study seeks to give teachers a voice 

in expressing their understanding, experience, and practice of an inquiry pedagogy in 

Fijian primary schools.  

A 2017 study conducted into quality education and the role of the teachers in 

Fiji concerning global and local values highlighted the importance of understanding 

the practical realities of teachers’ lives and work. Increasing successful educational 

reform relies on such considerations (Crossley et al., 2017). The study also noted the 

tension between notions of child-centred pedagogies, that are embodied in the FNCF, 

and the re-introduction of content and examination-oriented culture inspired by the 

influence in a global survey. The study concluded that there was a resurgence of 

emphasis on content and examination as opposed to recommended child-centred 

pedagogy for primary school curriculum. Lingam, Lingam and Sharma (2017) 



 

 76 

highlighted that Fijian teachers need to improve their professional knowledge and 

skills to address the endorsed educational change since lack of training of teachers is a 

hinderance to effective implementation of education reform. Koya (2015) concluded 

that the quality of teaching is impacted by the problems in current teaching 

approaches interrelated with curriculum and assessment system in Fiji. Similarly, 

there may be other challenges to the implementation of the curriculum reforms in Fiji, 

hence, it is worth investigating.  

2.13   Chapter Summary  

This chapter has provided a review of the literature pertinent to science inquiry. 

It presents a context for the study and provides a theoretical framework for 

interpreting and adopting the study’s research questions. The literature has established 

the importance of constructive pedagogies over traditional teaching methods in 

attaining the twenty-first century skills. It also emphasised addressing the curricular 

reforms which encourages inquiry pedagogies and discussion where teachers integrate 

cultural context to make better meaning of scientific concepts.  

The review of literature has established that there are four different levels of 

inquiry (Banchi & Bell, 2008): 1) Confirmation inquiry; 2) Structured inquiry; 3) 

Guided inquiry; and 4) Open inquiry.  Teachers can use any inquiry matrix to reflect 

their practice and scaffold student learning, but this thesis uses Banchi and Bell’s 

(2008) descriptors to reflect teachers practice. The literature review also established 

that there are four fundamental elements of inquiry, namely critical thinking, 

collaboration, communication and questioning. Since pedagogies influence the 

inquiry implementation, some studies have covered teacher’s role as a facilitator 

under fundamental elements of inquiry.  In reviewing the literature on factors 
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inhibiting or promoting the implementation of inquiry in the learning spaces, it was 

revealed that PL, PCK, resources, class size, school policy, teaching time, assessment 

methods and pedagogies such as RCA influences inquiry teaching. The next chapter 

outlines the research approach and methodology, project design, instrument 

development, data collection and analysis methods.  
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Chapter 3 

Methodology 

3.1 Introduction  

 In the last decade Fiji’s education system has undergone various reforms to 

align with the international standards, and one such example is the implementation of 

the FNCF in 2013, advocating an inquiry approach. However, before any reform to 

curricula can hope to effectively influence implementation of inquiry in the science 

learning space, it is important to understand perceptions of inquiry pedagogy in 

teachers. Hence, the purpose of the study was to investigate the perceptions of 

teachers and examine their preparedness for teaching science through inquiry and the 

factors affecting its implementation. To achieve this purpose, the following research 

questions guided this study: 

RQ1: How do teachers perceive Science inquiry in Fijian primary schools?  

RQ2. What impact has teaching through inquiry had on student learning? 

RQ3. What factors inhibit or promote the implementation of inquiry in Fijian primary 

schools? 

This chapter presents the methodological approach adopted for the 

investigation. Four sections describe each part of the research process. In the first 

section, the researcher explores the different research designs that were considered 
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prior to the most appropriate methodological design being chosen for the study. In the 

second section, the researcher justifies the choice of mixed methods design, while in 

the third the ethical considerations of the study are presented. Section four discusses 

data collection methods in a two-phase process: the quantitative phase through using 

questionnaires, followed by the qualitative phase through semi structured interviews, 

learning space observation and Talanoa (see section 3.5.3.4). The chapter concludes 

with a general summary. 

3.2 Research Design  

There are three basic approaches to research: (a) quantitative, (b) qualitative, 

and (c) mixed methods (Creswell & Creswell, 2018) and each approach has its 

strengths and weaknesses. While quantitative and qualitative approaches differ 

(Onwuegbuzie & Teddlie, 2003), they form part of a research continuum with mixed 

methods residing in the middle point as it integrates elements of both approaches 

(Creswell & Creswell, 2018). As a mixed methods approach was adopted for this 

study, the features of each research approach are briefly discussed. 

3.2.1 Elements of a Quantitative Approach 

Quantitative research underpinned advances in natural science and dominated 

science investigations from the late 19th through to the mid-20th century (Cohen, 

Mannion, & Morrison, 2007). Dörnyei, (2007) summarised the main advantages of 

quantitative research as “at its best the quantitative inquiry is systematic, rigorous, 

focused, and tightly controlled, involving precise measurement and producing reliable 

and replicable data that is generalisable to other contexts” (p. 35), a view supported 

by other researchers (e.g. Cohen et al., 2007; Creswell, 2013). The quantitative 
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approach is usually deductive (Creswell & Creswell, 2018) in which a hypothesis or a 

theory underpins the different types of variables, the purpose statement, and the 

direction of the research questions. The quantitative approach “conceptualises reality 

in terms of variables; it measures these variables; and it studies the relationships 

between these variables” (Punch, 2014, p. 206). The relationship between different 

variables is an important aspect of quantitative research and the present study 

explores numerous variables to help better understand the Fijian teachers’ perceptions 

of science inquiry in primary schools. 

Using quantitative methods in social science research removes the researcher 

from the societies they are part of and the object of study, allowing for traditional 

indicators of credibility. Furthermore, large populations can be studied with the use of 

probability and statistics providing validity (Cohen et al., 2007; O’Leary, 2010) to the 

study’s conclusions. Large-scale questionnaire-based research is a prevalent 

quantitative method within the social sciences (Cohen et al., 2007) and this method 

was chosen in the present study as it contributed to an understanding of the ‘big 

picture’ perceptions of inquiry practice of teachers’ and students’ from 45 schools. 

The invitation to participate in the study was sent to the entire population of the 

teachers and students of schools in Fiji which also provided an opportunity to 

compare results amongst the schools, and to generalise and/or make legitimate 

inferences of significant results on teacher’s perceptions (Carpenter, Harding, Finelli, 

Montogmery & Passow, 2006).  

Meticulous statistical analysis is crucial in quantitative research to ensure 

reliability and generalisability. Different types of statistical analyses can be used on 

the data set using different variables to examine the relationships between data 
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(Creswell & Creswell, 2018). Statistical analyses can be descriptive or inferential 

(Fraenkel, Wallen, & Hyun, 2011). Descriptive statistics is used to compute summary 

statistics (Allen & Bennett, 2012), and to describe and present data (Cohen et al., 

2007) using means, standard deviations, frequency and percentages (Hodge & Steele, 

2002). Inferential statistical analysis is used to identify any significant differences 

between groups in relation to particular variables, for example, comparing subgroups 

with the sample (Cohen et al., 2007). It also allows conclusions to be inferred from 

the analyses of data (Brown & Edmunds, 2013). 

Conversely, Dörnyei (2007) outlined weaknesses inherent in quantitative 

methods, highlighting that often they miss meanings and human connections that are 

attached to participants’ lives. Instead, individual responses are translated into 

averages, therefore, “quantitative methods are generally not very sensitive in 

uncovering the reasons for particular observations or the dynamics underlying the 

examined situation or phenomenon” (p. 35). This weakness of quantitative methods 

can be ameliorated using qualitative research methods.  

3.2.2 Elements of Qualitative Approach 

Qualitative research has advanced significantly since it began in the social 

sciences in around the first decade of the twentieth century (Dörnyei, 2007), and it is 

now an important element in many science education studies (Rodrigues, 2010). 

Qualitative research addresses emerging questions through the selection of 

appropriate participants, collecting and analysing data inductively and using 

appropriate methods and techniques to guarantee the reliability of the findings 

(Cohen, et al., 2007; Creswell & Creswell, 2018; Frankel & Devers, 2000). 

Qualitative research is characterised by the collection and analyses of textual data 
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such as interviews, focus groups, conversational analysis, questionnaires (open ended) 

and ethnographies (Cohen et al., 2007) with the focus on the context within which the 

study occurs. Qualitative approaches can also be useful for obtaining extra 

information from participants who provide unusual responses (Brown & Edmunds, 

2013).  

The goal of qualitative research, as described by O’Leary (2010) is “to gain an 

intimate understanding of people, places, cultures and situations through rich 

engagement and even immersion into the reality being studied” (p. 114). A qualitative 

approach is useful when the researcher has little control over the events and is 

interested in ‘how’, ‘what’ and ‘why’ questions (Yin, 2003). Through qualitative 

research, the researcher attempts to understand the phenomenon from the perspective 

of the participants. Punch (2014) described qualitative research as “naturalistic, 

preferring to study people, things and events in their natural settings” (p. 118). 

Undertaking research in natural settings allows the researcher to observe how the 

phenomenon presents itself to the participants and how the participants react, through 

their attitudes, behaviours, decisions and choices.  

The naturalistic quality of qualitative research is beneficial in educational 

settings, where a researcher can visit settings such as schools, classrooms and 

playgrounds (Cohen et al., 2007) and other education settings to collect their data. 

This feature was important to the present study which sought data from several 

different settings to provide “valuable insights into how people construct meaning in 

various social settings” (Neuman, 2006, p. 308). Therefore, a qualitative approach 

was adopted within the Fijian education context as it enables a deeper understanding 

of the phenomenon at the heart of qualitative research. The present study used 
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interviews and Talanoa (informal discussion) to elicit participants’ direct experiences 

and influences of science inquiry in primary schools. 

However, while exploring and understanding meaning, flexibility, and the 

ability to answer ‘why’ questions are all strengths of the qualitative research 

approach, limitations exist such as smaller sample sizes and their impact upon 

generalisability. Given that qualitative work is more inherently interpretive research, 

researchers’ biases and idiosyncrasies can affect data analysis leading to the creation 

of theories which are too complex or narrow (Cohen et al., 2007; Dörnyei, 2007). To 

address this issue, the biases, values, and judgments of the researchers need to be 

explicitly acknowledged so they are considered in both data analysis and discussion 

of results (Cohen et al., 2007; Creswell, 2009). Dörnyei (2007) also highlights some 

further disadvantages of adopting the qualitative approach including the extra time 

and costs associated with the research; the need to ensure the validity or reliability of 

the data; and the inability to generalise findings to a wider context than the one 

studied. If appropriate to the research questions and philosophical stance of the 

researcher, a mixed methods approach to research may surpass any individual 

quantitative or qualitative approaches. 

3.2.3 Elements of Mixed Methods Approach 

Grounded in the pragmatist ideology, mixing methods is a tool used by 

researchers to maximise the best of both qualitative and quantitative methods in 

answering the questions that drive their research (Johnson & Onwuegbuzie 2004; 

Maxcy, 2003; Tashakkori & Teddlie, 2003). A pragmatic approach involves the 

researcher using ‘what works’ in order to seek answers to the research question 

(Creswell & Plano Clark, 2011). Pragmatists have argued the importance of the 
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selection of methods specific to the research question, valuing both the subjective and 

objective in order to reveal the answers (Andrew & Halcomb, 2006; Creswell & 

Plano Clark, 2011).  

A key aspect of the definition of mixed methods research is the ‘mixing’ of 

the qualitative and quantitative components within the study (Maudsley, 2011; 

Simons & Lathlean, 2010). ‘Mixing’ refers to the process whereby the quantitative 

and qualitative elements are woven together to enable a better understanding of the 

research problem (Creswell & Plano Clark 2007; Glogowska, 2011; Zhang & 

Creswell, 2013). This integration can occur at any stage(s) of the research process 

(Creswell, Plano Clark, Gutmannn & Hanson, 2003). Using only quantitative or 

qualitative research may restrict the researcher’s choices whereas mixed methods 

research provides multiple approaches to answer the specific research questions. It is, 

therefore, a creative form of research which supports researchers to present diverse 

and divergent views (Tashakkori & Teddlie, 2003). Creswell (2014) explained that 

mixed methods enables researchers to minimise potential bias and non-reliability that 

may exist in all research. Through the use of mixed methods, the researcher collects 

and analyses data from both qualitative and quantitative sources, integrates the 

findings and draws conclusions (Tashakkori & Creswell, 2007). It is also a valuable 

approach to identifying the similarities and differences of the particular aspects of a 

research.  

Greene, Caracelli and Graham (1989, p. 270) proposed the following five 

purposes of conducting mixed methods research: 

• Triangulation: seeking corroboration of results using data collected from 

different methods and designs studying the same phenomenon; 



 

 85 

• Complementarity: looking for elaboration, enrichment, illustration, and 

clarification of the results from one method with results from the other 

method; 

• Initiation: discovering paradoxes and contradictions that lead to a re-

framing of the research question; 

• Development: using the data from one method to help inform the 

development of a subsequent method; and 

• Expansion: seeking to expand the extent and depth of research by using 

different methods for different inquiry components. 

Onwuegbuzie and Leech (2004) suggested an additional purpose of using mixed 

method study, enhancing significant findings which uses substantial findings from 

one method of data collection as the focus of another data collection method. These 

purposes are extensive and enable flexibility in data analysis and interpretation. The 

collection, analysis, and integration of quantitative and qualitative data are possible in 

a single or multifaceted study.  

Combining the results drawn from both quantitative and qualitative methods 

provides a better understanding and a bigger picture of the problem than if either set 

of quantitative or qualitative data are used separately. According to Creswell and 

Plano Clark (2007), there are three possible ways of mixing the dataset:  

Merging or converging the two datasets by actually bringing them 

together; connecting the two datasets by having one build on the 

other; or embedding one dataset within the other so that one type of 

dataset provides a supportive role for the other dataset. (p. 7) 
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In educational research, Suter (2012) argued that despite mixed methods designs 

being the most complicated, they “may also be the most useful because they honour 

true complexity of learning in our schools” (p. 370), thus indicating the importance of 

mixed methods research in gaining the best understanding of the question(s) studied.  

A number of designs can be applied in a mixed methods study, and they vary 

in regards the relationship of the quantitative and qualitative parts in terms of their 

priority and implementation (Andrew & Halcomb, 2006; Plano Clarke & Creswell, 

2008). Plano Clarke and Creswell (2008) have listed six major designs: sequential 

explanatory, sequential exploratory, sequential transformative, concurrent 

triangulation, concurrent nested, and concurrent transformative. The nature of each is 

discussed below. 

The three sequential designs incorporate sequenced, two-phase data collection 

methods. For most of these designs, equal priority may be given to both quantitative 

and qualitative methods or they may include more of a focus on one method (Andrew 

& Halcomb, 2006; Creswell, et al., 2003; Plano Clarke & Creswell, 2008). For a 

sequential explanatory design, quantitative data collection is undertaken before the 

qualitative phase whereas the sequential exploratory design is vice versa (Andrew & 

Halcomb, 2006). The sequential transformative design can start with either method, 

with priority given to either method (Creswell, 2014).  

In the concurrent designs of mixed methods research, both methods occur 

simultaneously, data is analysed simultaneously and then the results are compared 

(Kroll, Neri & Miller, 2005). The concurrent nested design acts in a similar way, 

however in this approach, one of the methods is nested or embedded within the other 

predominant method, which allows the embedded method to investigate a different 
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question or the same question at a different level. Similar to the sequential 

transformative design, the concurrent transformative design uses a theoretical 

perspective to guide the study and can thus adopt the design features of triangulation 

or nested design (Plano Clarke & Creswell, 2008). This brief outline of the six major 

designs demonstrates the different relationships that a mixed method study can adopt, 

and the variations of sequence and priority that researchers can employ in their study. 

These understandings informed the choice of research design used in this study. 

3.3 Selection of Suitable Research Design  

An explanatory sequential mixed methods design was chosen for this study. 

As stated, this study collected quantitative data in phase one from the 45 primary 

schools. These quantitative data subsequently informed the qualitative phase of the 

research and facilitated the crafting of productive questions for the interview sessions 

and Talanoa. The comprehensive and contextualised insights associated with the 

interview and Talanoa were used to better understand, explain, and build on the 

results from the predictive power of the quantitative approach (Creswell & Plano 

Clark, 2007). The qualitative data were used to enhance the quantitative findings and 

enable more detailed information to be gained allowing the three research questions to 

be answered from different perspectives.  

3.3.1 Explanatory Sequential Mixed Methods Design 

The explanatory sequential mixed methods design, referred to as a two-phase 

implementation sequence where the findings of the quantitative phase are used to 

inform the qualitative research, was selected for the present study (Andrew & 

Halcomb, 2006; Creswell & Creswell, 2018). While equal priority may be given to 



 

 88 

both approaches or one may be given priority over the other (Andrew & Halcomb, 

2006; Plano Clark & Creswell, 2008), in this design equal priority was given to the 

quantitative and qualitative methods. This decision was based on the belief that the 

quantitative method informed the qualitative design and provided generalisable data 

which enabled a deeper and comprehensive understanding of participants’ 

experiences and perceptions in developing a rich understanding of science inquiry in 

Fijian schools.  

This design is described using Morse’s notation system (1991, as cited in 

Creswell & Creswell, 2018): QUAN → QUAL, where equal priority is indicated by 

the capitalisation (as opposed to the use of capitalisation for the priority method and 

lower case for the other method) and the arrow to signal the sequential nature of the 

design. Creswell and Creswell (2018) explained that this design consists of two 

distinct data collection and analyses phases. Firstly, the quantitative data are collected 

and analysed and subsequently used to inform the design of the qualitative method. 

The qualitative data are then collected and analysed before an interpretation of the 

entire analysis. The QUAN→ QUAL theoretical drive for this research is consistent 

with the explanatory sequential mixed-methods research design (Creswell, 2015) 

employed in the study (Figure 3.1). 
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3.4 Ethical Considerations  

Research must be conducted rigorously, conscientiously and in an ethical way 

(Cohen et al., 2007) as research relating to human beings can potentially result in 

serious ethical consequences or dilemmas that must not be overlooked (Cohen et al., 

2007). In a mixed method approach, it is necessary to consider potential ethical issues 

for both quantitative and qualitative research methods, including gaining permission 

from participants (Appendix F, G, H & I), assuring participant confidentiality, being 

aware of potential power issues during data collection, respecting vulnerable 

populations, communicating the findings, and not disclosing sensitive information 

(Cohen et al., 2007; Creswell, 2014). In this research, participants were assigned 

codes to protect their identities and these were used throughout the data analysis and 

reporting. Addressing this ethical consideration was particularly important for this 

study due to its explanatory design (Creswell & Creswell, 2018), as the qualitative 

data were based on participants’ responses from the quantitative phase, thus 

individuals needed to be identified so that their data could be linked. Participants who 

chose to be interviewed and be part of Talanoa sessions were required to provide 

contact details thus were identifiable to the researcher. Therefore, the use of 

pseudonyms during analysis and reporting was crucial to maintaining the 

confidentiality and anonymity of both the school and participants. 

The participants involved in the study were made aware of the aim, scope and 

nature of research using the participant information sheet (Appendix C, D & E). They 

were informed that participation was completely voluntary, that there were no 

consequences if they decided not to participate and that they could withdraw from the 

study at any time without impacting on their personal or professional relationship 
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with their school, the researcher, or the University. Participants were always treated 

with respect throughout the research. They were able to amend their own interview 

transcript and could ask that any unprocessed part of the data be removed. Data was 

generated electronically and stored on the researcher’s password-protected work 

computer and backed up to the UTAS server. All data generated in the study were 

treated in a confidential manner. All data will be archived in the researcher’s 

password-protected work computer, with backups to the UTAS server according to 

NHMRC guidelines for five years from the date of first publication. After this time, 

electronic data will be deleted from all hard drive and server storage.  

3.4.1 Ethics Approval: Human Research Ethics Committee (Tasmania) 

Network 

An ethical dilemma could happen when a researcher encounters a situation in 

which he or she is not sure how to act to protect and uphold the interest of research 

participants. Since the present study involved collecting data from teachers and 

students the submission of a full risk ethics application was required for the Human 

Research Ethics Committee (HREC) at the University of Tasmania. Prior to this 

submission, the application was submitted to the Faculty of Education for review and 

once the application was amended to reflect the suggested revisions, it was submitted 

to HREC. Approval was given for a period of four years (see Appendix A), 

conditional upon the provision of an annual progress report to HREC (reference 

number H0015871). 
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3.4.2  Approval: Ministry of Education, Fiji  

The researcher also required approval from the Permanent Secretary of 

Education, Heritage and Arts (PSEHA) Fiji, to conduct research in Fijian schools. The 

Ministry of Education (MoE) policy on research (2017) states: 

No research concerning education can take place in schools located 

within Fiji without it being considered and recommended for 

approval by the Research and Ethics Committee based at MoE. The 

approval must have endorsement of the Permanent Secretary for 

Education, Heritage and Arts (PSEHA) and approval must be 

communicated in writing to the researcher. (p. 2) 

After receiving approval from the HREC, the researcher submitted an application to 

the MoE which was approved, prior to the research being conducted. 

3.4.3 Selection of Schools for the Study  

  Upon receiving ethical approval from the HREC (Appendix A) and the MoE 

Fiji (Appendix B), the researcher travelled to Fiji (which is the context of the study) 

to collect data. The Fijian MoE provided the list of primary schools and their contact 

details. Potential schools were identified on the basis that they were easily accessible 

and had internet access.  The MoE also provided a guideline which classified the 

schools as urban, rural, and remote schools.  For the current study, rural and remote 

schools were grouped together. In line with HREC approval, headteachers were e-

mailed, spoken with on the telephone and/or during a face to face appointment in 

order to obtain permission to undertake the study. This process resulted in a total of 
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45 schools (20 rural and 25 urban schools) which agreed to participate in the study. 

To maintain anonymity, schools have not been individually identified. 

3.5 Methods 

As discussed, the study entailed two data collection phases: quantitative and 

qualitative. The quantitative phase consisted of two aligned questionnaires: one for 

teachers and one for students and the qualitative phase included semi-structured 

interviews, Talanoa and observations in the learning space.  

3.5.1 Implementation of Sequence: Phase 1 - Quantitative Phase  

Following approval from the Fijian MoE and the school headteachers, the 

researcher sent the information sheet, consent form and links to the online 

questionnaire for the teacher and student-questionnaire, delivered through Qualtrics - 

an online format of questionnaire administration, to the headteacher who was 

requested to distribute them to the teachers. The class teachers were then asked to 

distribute the student-questionnaire link to the students. The researcher supplied a 

paper copy of the questionnaire to those students who requested that they complete 

the questionnaire in this way.  

3.5.1.1 Questionnaire Instruments  
Questionnaires are a vitally important and popular technique which are used 

widely to explore attitudes, opinions, perceptions and preferences in education 

research (Reid, 2006). Oppenheim (1992, p.100) described questionnaires as: “an 

important instrument of research, a tool for data collection. It is considered a set of 

questions arranged in a certain order and constructed according to specially selected 

rules”. Cohen et al. (2007) clarified that questionnaires are written instruments that 
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are administrated through a paper copy or online. The questionnaire was used in the 

present study because of the following advantages: all participants respond to the 

same items, participant confidentiality is considered, an inexpensive method in terms 

of time and cost in collecting data, it enables experimental study and the collection of 

accurate data (Cohen et al., 2007; Reid, 2006). 

The teacher questionnaire was adapted from the Promoting inquiry-based 

learning in mathematics and science [PRIMAS] (Dorier, & Maaß, 2013) which was 

used in large-scale projects across European countries, aimed at exploring teachers 

view of inquiry learning as well getting an insight into potential factors inhibiting or 

promoting implementation. The PRIMAS project questionnaire fitted the primary 

purpose of the current study (Creswell & Creswell, 2018) which was to identify 

factors relating to teacher perception of inquiry and implementation dilemmas. 

Further, the researcher had attended European training on developing inquiry lessons 

and training of teachers on implementation, hence was aware of the perspective on 

which the questionnaire was constructed. Also, the items on the questionnaire aligned 

with constructivism which underpins the Fijian curriculum.  

The selection of the items for the questionnaire was based on their simplicity, 

clarity and reliability. If an instrument is reliable, “free it is from errors” (Pallant, 

2013, p. 6), which can be achieved by assessing the internal consistency. In this study, 

internal consistency refers to the degree to which all the items measure the same 

underlying attributes related to the questionnaires. Internal consistency is measured 

using Cronbach’s coefficient alpha (α) with values > .9 = Excellent, .8 = Good, .7 = 

Acceptable, .6 = Questionable, .5 = Poor, < .5 = Unacceptable (George & Mallery, 

2003). 
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 As the PRIMAS (2013) study was set in the European context, and the 

researcher undertook her study in Fiji, a test of the suitability of the items for this 

context was necessary. Czaja and Blair (2005) argued that “the reliability of data 

obtained through questionnaire research rests, in large part, on the uniform 

administration of questions and their uniform interpretation by respondents” (p. 73).  

To ensure reliability, 25 teachers from Fijian primary schools with varied years of 

teaching experience and qualifications were invited to complete the 

draft/experimental questionnaire to determine the suitability and the structure of 

items. They were asked to pay particular attention to whether the items were easy to 

understand and if the meaning for each item was clear when read. This process 

enabled the identification of any “doubled-barrelled and ambiguous questions” (Jenn, 

2006, p. 34). These teachers did not participate in the final research project. Based on 

their recommendations, all of the items from the adapted PRIMAS (2013) 

questionnaire instrument were used and the time allocated for completing the 

questionnaire was identified as 20-35 minutes. 

The student questionnaire was adapted from the Personalised Learning 

Questionnaire (PLQ) (Waldrip, Yu & Prain, 2016) which aims to explore students’ 

perceptions of engagement and teacher support during science classes. The items on 

the questionnaire were identified as important to inquiry learning. To ensure 

reliability a total of 20 students from the different year levels were invited to complete 

the draft/ experimental questionnaire to determine the suitability of engagement items 

and to estimate the time required for its completion. The time allocated for 

completion of the questionnaires was 10-15 minutes.  
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3.5.1.1.1 Construction of Questionnaire Instrument 
Questionnaires can contain three sorts of information which could be factual, 

behavioural and attitudinal (Cohen et al., 2007; Creswell, 2008; Oppenheim, 1992; 

Reid, 2006). The factual questions generate data in relation to personal information 

and demographic information, usually at the beginning of the questionnaire. 

Behavioural questions investigate participants’ past and current practice, while 

attitudinal questions seek information on participants’ perceptions of the 

phenomenon. The current study used elements from all of the types as mentioned 

above (Appendix J & K). 

 In the previously validated instruments, the total number of items in the 

teacher and student questionnaires was 45 and 15 respectively, with items grouped 

under different captions. The background items were regarded as independent 

variables of the study.  

  Some items were added to the questionnaire to focus on the context in which 

the research was undertaken. Some items were reworded based on the suggestions 

made by the HREC aimed at preventing any social and economic harm to the 

teachers, including the potential for their employment to be affected or any risk to 

their personal safety as a result of participating in the study. Table 3.2 shows the items 

adapted for the current study. 
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Table 3.2  

Adaptation of Items for the Current Study 

 

Original items: Teacher questionnaire Reworded/Added items for Fiji context 
 

Likert scale :1 (strongly disagree) – 4 
(strongly agree)   
 
Likert scale :1 (never or hardly ever) – 
4 (In almost all lessons) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1.  I don't feel confident with 
inquiry practice. 

2. The number of students in my 
classes is too big for the 
inquiry to be effective. 

3. I don't have access to any 
adequate PL programs 
involving inquiry. 

 

Changed Likert scale  
Likert scale: 1 (strongly disagree) – 5 (Strongly agree) 
Added items on teachers’ perception of what IBSE is 

1. I see the need to use inquiry approaches in 21 st century 
learning. 

2. Science inquiry approach empowers learners to become 
critical thinkers. 

3. Inquiry approach provides a platform for effective and 
critical communication. 

4. The 5E learning model forms the platform for science 
inquiry. 

5. Science inquiry prepares students for an  
uncertain future. 

6. Teachers scaffold learning using inquiry 
 
Likert scale: 1(strongly disagree) -5(strongly agree) 
Added items on teachers’ perception of inquiry activities to their 
current science class 

1. I encourage students to generate their own representations 
of scientific ideas (e.g. drawing, ole play, etc). 

Likert scale: 1 (Never or hardly ever) – 5 (In almost all lessons) 
Added items on teachers’ perception of student activities in science 
lessons 
 

1. Students generate models to enhance their scientific 
understandings. 

2. Students generate their own representations (eg. drawings, 
role plays etc) of scientific concepts. 

Likert scale: 1 (Never or hardly ever) – 5 (In almost all lessons) 
 
The items were reworded  
I find implementing IBSE easy because: 

1. The curriculum encourages science inquiry. 
2. I have enough time to prepare inquiry lessons. 
3. The inquiry is included in textbooks I use. 
4. I have sufficient resources such as  
        chemical and apparatus. 
5. I feel confident with inquiry practice. 
6. The number of students in my class facilitates  

               the effective use of inquiry. 
7. I have access to adequate PL programs on 

              pedagogy and science content. 
Likert scale: 1(strongly disagree) -5(strongly agree) 
Added items 

8. Primary science syllabi are well constructed to support 
inquiry. 

9. I have enough science content knowledge. 
10. I have sufficient ICT resources in my school. 

Likert scale: 1(strongly disagree) -5(strongly agree) 
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3.5.1.1.2 Likert Scale Questions 
The Likert scale provides a number of options to a given item, question or 

statement, and participants are required to indicate the extent to which they agree or 

disagree with these items by marking one of the responses (Cohen et al., 2007; 

Creswell, 2003; Jenn, 2006; Reid, 2006). In this study, the student questionnaire, 

participants responded via a five-point Likert scale (strongly disagree, disagree, 

neutral, agree; strongly agree). Depending on the form of the question, two different 

five-point scales were used for the teachers (strongly disagree; disagree; neutral; 

agree; strongly agree) and (never or hardly ever; in some lessons; neutral; in most of 

the lessons; and in almost all lessons).  

The five-point Likert scale was chosen to include a neutral response to allow 

the participant to express their feelings appropriately. As Preston and Colman (2000, 

p. 4) stated “If a scale does not allow respondents to express themselves, they may 

become frustrated or demotivated and the quality of their responses may decrease”. 

For analysis, each response option was assigned a number (Reid, 2006): (strongly 

disagree = 1; disagree= 2; neutral= 3; agree = 4; strongly agree = 5) or (never or 

hardly ever = 1; in some lessons = 2; neutral = 3; in most of the lessons = 4; and in 

almost all lessons = 5).  

3.5.1.2 Reliability and Validity of Questionnaires 
In quantitative educational research, the term reliability is used 

interchangeably with internal consistency (Taber, 2018), which is vital in determining 

if the instrument is reliable (Reid, 2006). The extent to which an instrument can be 

expected to give similar results when measurements are repeated in different contexts 

and time periods is a measure of its reliability (Reid, 2006; Taber, 2018). Producing 
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similar results when the same items are used repeatedly, increases the instrument’s 

reliability (Krippendorff, 2004). 

Numerous studies in science education have associated Cronbach’s alpha with 

instrument reliability (Taber, 2018). Cronbach’s alpha is an estimate of internal 

consistency (Abraham & Barker, 2014) which is used widely and has been considered 

as “one of the most important and pervasive statistics in research involving test 

construction and use” (Cortina, 1993, p. 98). “Cronbach alpha scores greater than 0.70 

were considered as indicative of acceptable reliability (Mun, Mum & Kim, 2015, p. 

2105). The Cronbach’s alpha test was applied to both the teacher and student 

questionnaires in this study. The reliability figures for the teacher questionnaire were 

0.70 for the theme- teachers’ perception of inquiry, 0.89 for factors inhibiting and 

promoting inquiry and 0.72 for teachers’ practice with inquiry lessons, while 0.83 for 

student engagement in the student questionnaire.  

3.5.1.3 Management and distribution of the Questionnaire 
There are numerous ways of implementing questionnaires: the original of 

using pen and paper questionnaire, a telephone-based interview, face to face, a mail 

back questionnaire, or online questionnaires (Cohen et al., 2007). Due to the busy 

schedule of teachers, Qualtrics - an online format of questionnaire administration, 

was adopted for this study. Teachers could complete the questionnaire in their own 

time as the online questionnaire was accessible at any time and place where they had 

access to an internet connection and a computer or mobile/tablet device. In this study, 

when the researcher was in a school, she had her computer, tablet and phone available 

for teachers to complete the questionnaire if access was difficult. Additionally, if the 

teachers were using their own devices, the option to save and return to the 



 

 100 

questionnaire at a later time was enabled, so that teachers were able to complete the 

questionnaire in a number of sittings if required. Online administration is also a more 

efficient mode in regard to data processing, resulting in fewer errors when compared 

with manual input from paper-based questionnaires (Bryman, 2008). Dörnyei (2010) 

also highlighted further benefits of an online questionnaire including that they are 

both time and cost-effective, which is a major consideration in a doctoral study. The 

large volume of participants would have incurred high costs if a paper format was 

used and taken much more time to send and receive paper copies of the questionnaire, 

with additional effort required by school principals to organise their distribution and 

collection.  

As advised by Dörnyei (2010), careful consideration was given to the layout 

of the questionnaire regarding the number of items on each page and their format to 

make the experience of completing the questionnaire as simple as possible for 

participants. Due to the large number of participants and the need for anonymity, 

teachers were provided with a link to the questionnaire. A total of 322 (90.8%) 

teachers returned the questionnaire, of which 211 were from urban schools while 111 

were from rural schools. Students were included in the study as participants to explore 

their experiences of engagement and support from their teachers in science classes. 

The student participants were assisted by the researcher to fill in the questionnaire. 

The researcher supplied them with a computer/phone/tablet to attempt the 

questionnaire. Since the questionnaire took a maximum of 15 minutes to complete, it 

was easily administrated. A total of 463 (85.0%) students returned the questionnaire, 

of which 303 were urban students while 160 were from rural schools.  
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3.5.2 Quantitative Data Analysis 

As the study used a mixed method design, there were two phases of data 

analysis, which required different analytical processes and tools for each data type. 

The quantitative analysis was performed first as these data informed the subsequent 

interviews and Talanoa. This analysis involved a linear process compared to the 

cyclical nature of the qualitative analysis. The teacher and student questionnaires 

generated a huge volume of quantitative data which was presented in a spreadsheet 

generated through Qualtrics and imported to the software Statistical Package for the 

Social Sciences [SPSS], Version 24, which was used as the data analysis tool. SPSS 

has been used in numerous studies such as market, health, government, education and 

many more due to features which include statistical analysis, data management and 

data documentation (Bala, 2016) and allows researchers to attain statistics ranging 

from simple descriptive to complex inferential analyses.  

The current study required both descriptive and inferential statistics, hence 

SPSS was an appropriate tool. Variables and their relationships are the cornerstones 

of quantitative research, and as Hoy (2010) explained, “measurement and statistics are 

central to quantitative research because they are the connections between empirical 

observation and mathematical expressions of relations” (p. 1). The first test used the 

normality test as it decided the type of analysis that needed to be carried out. Before, 

the start of the quantitative analysis a normality test is performed to determine if the 

data points are normally distributed or not (Pallant, 2005). In this study, an inspection 

of the output generated by SPSS revealed that the data points were not normally 

distributed as the Kolmogorov-Smirnov and Shapiro-Wilk test revealed significant 
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values (p ≤ 0.05) (Allen & Bennett, 2012). Hence, non-parametric tests were 

conducted to further analyse the data (Field, 2009; Pallant, 2005). 

3.5.2.1 Analysing the Questionnaire data  
The quantitative analysis was performed in several steps. The first step in the 

quantitative analysis focused on providing descriptive statistics and establishing 

statistically significant relationships between the variables. Descriptive statistics 

present data through tabular description, summary statistics and graphical displays 

(Allen & Bennett, 2012; Reid, 2006). The relationships between participants and the 

variables were explored using descriptive statistics and cross-tabulations using data 

from the questionnaire.  

Additionally, the data analysis included Chi-square test to compare teachers 

and students’ responses across demographic/independent variables and report these 

where appropriate within themes (side by side within themes or sub-themes). For all 

statistical tests, measures of the statistical significance of the results were also 

computed. However, the Mann-Whitney U test and Kruskal-Wallis were not used in 

this study as they did not meet all three assumptions (Allen & Bennett, 2012), 

independence (which was achieved in the study), a scale of measurement (was 

ordinal) and that the shape of distributions of the data should look the same.  

3.5.3 Phase 2 – Qualitative Phase 

For the second phase of data collection, semi-structured interviews, Talanoa 

and learning space observations were carried out. These methods can be used 

alongside other research instruments to investigate or verify responses that have been 

previously attained (Bryman, 2008). Each of these methods are now discussed in 

detail. 
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3.5.3.1 Rationale for Semi-Structured Interviews 
Interviews are considered a beneficial and powerful in-depth data collecting 

tool, although they are time-consuming, and it can be difficult to summarise the data 

to give precise conclusions (Bell, 2013; Cohen et al., 2007). The use of semi-

structured interviews provides participants with the opportunity to freely express their 

views (Bell, 2013; Cohen et al., 2007) as they “provide a robust shape between the 

questionnaire and the evolving interview which although it has known goals do not 

have any expected endpoints” (Newby, 2010, p. 340). Semi-structured interviews are 

“particularly good at enabling the researcher to learn, first hand, about people’s 

perspectives on the subject chosen as the project focus” (Davies, 2007, p. 29) and 

therefore producing rich data. In this study, the researcher was aware of both the 

context and inquiry practices and was able to construct appropriate and productive 

questions about the phenomenon before conducting the interview. It was essential to 

investigate the reasons behind teachers and students’ perceptions of the various 

elements explored in the questionnaire.  

The context of study played an important role in encouraging participants to 

share their views verbally. The researcher had been in the Fijian school system for a 

long time and had the respect and trust of the participants. The researcher’s Fijian 

cultural aspect established a friendly and secure relationship with the participants; 

hence, they were open to sharing their opinions as well as providing confidential 

information to the researcher (Rodrigues, 2010). However, qualitative methodologies 

contain some limitations that need to be understood when analysing and interpreting 

findings. Whilst the qualitative observations may to some extent verify the teachers’ 

claims made about science inquiry practices, their impressions and actions cannot be 

assumed to be equivalent. While it was assumed that the participants provided honest 
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and as complete information as possible, the multiple data sources obtained by the 

researcher, helped ascertain if there were inconsistencies in the data, and therefore 

increased the validity of findings. 

3.5.3.2 Research Participants for Semi-Structured Interviews 
Cohen et al. (2007) highlighted that in order to maintain quality research, it is 

vital to consider appropriate methodology, research instruments and a suitable 

sampling strategy. The interview participants in this study came from diverse 

backgrounds as well as different schools, and they were selected through purposeful 

sampling from urban and rural schools. In the case of more teachers than required 

opting in for interviews through the hyperlink provided to them at the end of the 

questionnaire, teachers were selected in regard to their teaching experience and 

qualifications to ensure representation of the diversity of the whole population. A total 

of 16 teachers from urban and rural schools were interviewed. Table 3.3 shows the 

demographic information of the teachers who participated in interviews. 

Equal numbers of urban and rural teachers were selected for the interview and 

the teaching experience ranged from 2-26 years. Students taught by the teachers 

interviewed, were also interviewed, enabling interview data triangulation. In addition 

to the teachers and the students, an education officer was also interviewed. The 

education officer was selected based on their experience with designing and 

monitoring the primary science curriculum. The participant codes were recorded as 

follows: T1 = Teacher 1, T2 = Teacher 2, … S1 = Student 1, S2 = Student 2, EO = 

Education Officer, and so forth.  
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Table 3.3 

Demographic Information of the Interview Participants  

No Code Gender Location of 
School 

Highest 
Qualification 

Teaching Experience 
(Years) 

Teacher 1 T1 F Urban Post Graduate 
Diploma 

7 

Teacher 2 T2 M Urban Bachelors 
 

4 

Teacher 3 T3 F Urban Bachelors 
 

19 

Teacher 4 T4 M Urban Certificate 
 

17 

Teacher 5 T5 F Urban Diploma 
 

8 

Teacher 6 T6 F Urban Certificate 
 

24 

Teacher 7 T7 F Urban Diploma 
 

14 

Teacher 8 T8 F Urban Certificate 
 

20 

Teacher 9 T9 F Rural Certificate 
 

26 

Teacher 10 T10 M Rural Diploma 
 

13 

Teacher 11 T11 M Rural Diploma 
 

2 

Teacher 12 T12 M Rural Bachelors 
 

10 

Teacher 13 T13 F Rural Diploma 
 

5 

Teacher 14 T14 F Rural Bachelors 
 

20 

Teacher 15 T15 F Rural Post Graduate 
Diploma 

16 

Teacher 16 T16 F Rural Diploma 
 

6 

Education 
Officer 

EO F N/A Master of 
Education 

N/A 

 

3.5.3.3 Procedure for Semi-Structured Interview 
Each participant (teacher and student) was interviewed once using the semi-

structured interview protocol (Appendix L & M) in a setting that was conducive, 

convenient and mutually agreed upon. The conversations were recorded using digital 

recorders to capture all discussions. The participants were informed that they could 

ask for the recorder to be turned off at any time during interviews without 
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explanation. They were also reminded that their participation was voluntary, their 

responses would remain confidential, and they had the opportunity to decline to 

respond to a question or they could withdraw at any time. On average, teacher 

interviews lasted approximately 40 minutes, with the shortest interview being 25 

minutes in duration while the longest lasted 60 minutes. While the time for the student 

interviews was between 10-15 minutes.   

The interviews used Tomlinson’s (1989) ‘hierarchical focusing’ approach, 

which aimed to ensure coverage of the interviewer’s agenda and minimise the 

interviewer’s influence of interviewees’ responses. To encourage authentic 

discussion, the interview usually started with collecting general information, mostly 

as a form of icebreaker to help relax the participants and making data collection space 

more natural; for example, for teachers: “Can you tell me a little about yourself? 

(Where are you from, how long have you been teaching, your teacher training college, 

years of experience and your likes and dislikes of teaching profession)”. While for 

students: “Can you tell me a little about yourself? (Where are you from, your year 

level and favourite subject).”  

An essential characteristic of the semi-structured interview is that it allows the 

use of examples rooted in real learning and teaching to enable the sharing of 

perceptions. As such, it was a useful method for eliciting perceptions as inquiry 

pedagogy can be abstract in nature and therefore potentially impeding participants 

from talking immediately. Upon completion of the interviews, the recordings were 

played back to the participants, and their interview transcripts were made available to 

interviewees for them to check for authenticity.  
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3.5.3.4 Talanoa  
Modern-day pacific research could entail mixing western and pacific methods 

to help outline the amalgamation of Pacific and Western methodologies. The mix of 

Pacific and Western methodologies could strengthen the robustness of the data 

through methodological triangulation and help to engage more closely with local 

stakeholders in ways that they would find more comfortable and culturally familiar 

and one such example is the use of Talanoa. 

Talanoa is rooted in oral communication and recognised in many Pacific 

island countries such as Samoa, Tonga and Fiji (Nabobo-Baba, 2006: ‘Otunuku, 

2011; Prescott, 2008; Vaioleti, 2006, 2010). Talanoa is also considered a way to 

engage in dialogue or tell stories (Halapua, 2008). Halapua (2003, p. 18) describes 

Talanoa as “having an open dialogue where people can speak from their hearts and 

where there are no preconceptions”, while Otsuka (2005) classified Talanoa as face to 

face conversation which can be either formal or informal. Johannson-Fua (2009, p.1) 

described Talanoa as an informal conversation in which “knowledge is socially 

constructed”. Talanoa is considered a contextually and culturally relevant method to 

share personal and lived experiences. It is also considered as a research method by 

many Pacific scholars (Crossley et.al 2017; Johansson-Fua, 2008; Koya 2015; 

Nabobo-Baba, 2006; Otunuku, 2011) and a data collecting tool (Prescott, 2008). 

While in daily life, Talanoa may generate conversation about everything whether 

meaningful or not, in a formal research context it is more structured (Crossley et al., 

2017).  

Talanoa is deemed as a vital way of collecting information (Koya, 2015; 

Ostsuka, 2005; Prescott, 2008) and is used by many researchers. It is  undertaken 

between a researcher and the participant or with small teams. As research with 
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indigenous participants may be surrounded with “cultural expectations, practices, 

status and power differences between the researcher and the participants” (Crossley 

et.al 2017 p. 879), understanding each other’s culture is vital in Talanoa. In this study, 

Talanoa was conducted with “intentional openness to these diverse life worlds” 

(Farrelly & Nabobo-Baba, 2012) which enabled the researcher to become part of the 

family to listen and find solutions for the problems. In this study, the researcher 

conducted Talanoa sessions with teams of six-eight teachers which were pre-arranged 

and guided by the researcher’s personal experience. They helped to generate a deeper 

level of discussion where participants were free to express their opinion. In the 

current study, a set of inquiry experiences guided the discussion in order to address 

the focus of the study.  

3.5.3.4.1 Participants for Talanoa  
Talanoa were conducted with two teams of (six-eight) primary teachers from 

one rural and one urban school with a total of 14 participants. The participants were 

selected through convenience sampling based on ease of access (Cohen et al., 2007). 

The headteachers were purposefully excluded from the discussion to eliminate any 

power differential which could affect the trustworthiness of data. The participant 

codes were allocated as follows: TA 1 = Talanoa 1, TA 2 = Talanoa 2. 

3.5.3.4.2 Procedure for Talanoa  
Talanoa research requires researchers to observe cultural protocols when 

conducting research to obtain valid and reliable data. The current study was 

conducted in Fijian primary schools where teachers from culturally diverse contexts 

were teaching together. After the school’s head teacher gave his/her approval to 

conduct research in the school, the researcher was introduced to the teachers during a 

morning break. At this time, the researcher gave an informal oral presentation about 
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the study and gave the teachers the information sheet and consent forms. This session 

was conducted informally to gain teacher trust, confidence and above all for the 

researcher to be accepted in the school family in order to potentially conduct research 

at a later date. Teachers were given time to decide whether to participate in the 

research. During the subsequent morning breaks, consent forms were collected, and 

informal discussions were held with those that agreed to participate to finalise 

appropriate venues and times, so as not to cause any inconvenience due to 

participating in the research (Halapua, 2003). Talanoa may take place anywhere at 

any time and may involve the free movement of participants in and out of the 

discussion (Koya, 2015), and in the present study it was conducted within the school 

premises. 

Talanoa was recorded using digital recorders to capture all discussions. 

Similarly, to the interviews, participants were informed that they could ask to turn the 

recorder off any time without explanation and that their participation was voluntary, 

their responses would remain confidential, and they had the opportunity to decline to 

respond to a question or they could withdraw at any time. During Talanoa, all 

participants opted to speak in English, however, the researcher was well positioned 

with Hindi and I-Taukei languages in the case participants used alternative language 

to explain their opinion. The Talanoa session started with the researcher sharing her 

personal story of how her journey of inquiry started. It was used for the purpose of 

preparing the way for the teachers’ to share their own lived experiences and the 

realities of their journey.  

As Farrelly and Nabobo-Baba (2012, p. 9) described, “In the specific context 

in which we conduct research, it is our responsibility to be led by our participants in 
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the best way to conduct our research”. In this research the researcher facilitated the 

open dialogue using questions and examples but fell short of giving her opinion. 

Talanoa enabled the researcher to listen and feel the participants emotions, rich and 

diverse experiences and the desire to be heard. The duration of Talanoa is influenced 

by the context of the study (Halapua, 2003), and since the sessions were held after 

school hours, teachers participated in the process for 60 minutes. It was always 

difficult to end the hearty discussion experienced during Talanoa, however as “it is 

important to leave the participant with the feeling that this is not the end of the 

relationship” (Prescott & Hooper, 2009, p.77), leaving an impression that it would be 

good to meet again was essential. 

3.5.3.4.3 Rationale of using Talanoa  
Fiji provided the context of the study, where the sharing of information is 

surrounded by emotional and cultural complexities. Since the researcher shares a 

strong cultural heritage with Fiji, Talanoa provided a platform to engage in open 

discussion where people share their meaningful experiences, information, interests, 

and opinions in an informal way. The openness associated with Talanoa is a product 

of the underlying trust relationship and sense of cultural connectedness between those 

involved (Prescott, 2008) and helps only if the researcher has the understanding of 

cultural context. As Halapua (2003) described Talanoa as speaking from the heart, its 

use is only possible in a contextual and cultural setting such as the current study. It 

was used to embody emotions which cannot be captured using semi-structured 

interviews. Importantly, it also enabled the researcher to triangulate the data within 

the mixed methods approach. 
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In this study, the researcher also had a relationship with the participants and 

with the study context, therefore, the question of whether an insider to the Fijian 

context is likely to be better positioned to carry out the research, as compared with 

non-Fijian is worth considering. Prescott (2008, p. 45) argued that there is an 

advantage to be an insider as the “research being carried out by an insider includes 

accessibility, language, greater understanding of cultural nuances of communication 

and a greater ability to appreciate and interpret the significance of the stories and 

experiences of the participant”, which in this study, the researcher was well 

positioned to do. Furthermore, as an insider the researcher had easy access, had the 

ability to ask more meaningful questions and read non-verbal cues, and most 

importantly was able to project a more truthful, authentic understanding of the culture 

under study.  

3.5.3.5 Learning Space Observation  
Defining ‘classroom’ had always been difficult (Candela, Rockwell & Coll, 

2004), in this study the researcher used an alternative term, ‘learning space’, to focus 

on any space where teaching and learning were taking place. Observations of the 

learning space were conducted to gain an understanding of the teaching and learning 

context. Their purpose was to observe the teachers and students in their learning space 

setting and to visually confirm science inquiry practice relating to planning and 

teaching-learning management, as well as student activities and interactions. The 

intent of the researcher was to get to a deeper understanding of the inquiry context 

described in interviews and Talanoa, and to triangulate data collection. A rubric was 

used (see Appendix N) to help focus the attention of the researcher once in the 

learning space.  
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3.5.3.5.1 Participants of Learning Space Observation 
The researcher purposefully selected three teachers from a list of volunteers 

provided by the respective head teachers to participate in the learning space 

observation. The teachers were selected based on the school location to ensure that 

the researcher could easily travel to the schools for the planned classes. To enable 

data triangulation, the researcher ensured that the teachers participating in the learning 

space observation had also participated in the interviews. After the class teacher 

volunteered to participate in this study, written consent was obtained from the 

students and the teacher. The consent forms were distributed to the students by their 

respective teachers. All students and their parents gave consent to participate in the 

study. 

Learning space observations were arranged with the headteachers and the 

participants to be conducted at a time suitable for observing teaching sessions of a 

science inquiry class. This observation was conducted during the students’ normal 

science instruction. The participant codes were allocated as follows: LSO 1 = 

Learning Space Observation 1, LSO 2 = Learning Space Observation 2. Table 3.3 

shows the participants’ year level, number, and duration of the observation. 

 

Table 3.4  

Description of Learning Space Observation Participants and Duration 

Participant -Year 
level  

Number of participants  Duration of the observation  

Year 5 Class teacher and 29 
students  

120 minutes  

Year 7 Class teacher and 35 
students  

60 minutes  

Year 8 Class teacher and 27 
students  

60 minutes  
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3.5.3.5.2 Procedure for Learning Space Observations 
Learning space observations are usually systematised with the inclusion of 

checklists and schedules (Monk, Swain & Johnson, 1999). A rubric can be used to 

provide guidance to researchers and to ensure consistency in data collection. In the 

current study, the template for learning space observations was adapted from La main 

à la pâte (Carulla, 2012) teacher’s reflection rubric to suit the context of the study. 

The observation template included two categories: teacher and student activities. The 

teacher activity focused on (1) building on student’s ideas, (2) supporting students on 

an investigation and (3) guiding analysis and conclusion. The student activities 

included carrying out investigations and working with others. The researcher also 

took notes in relation to the following prompts: ‘What do they experience as students? 

What kind of help do students receive from the teacher (and from peers) that 

contributes to their success? What confuses them? How does their understanding 

progress? How well are they working together, and what kinds of extra help do they 

need to work together well?’  

The learning space observation focussed on the use of the 5E teaching model 

(chapter 2), teacher scaffolding, teacher and student’s questions and use of 

multimodal representations in teaching and learning. This research did not involve an 

intervention, rather the class teachers planned and devised an instructional context in 

which students’ conceptual understanding and reasoning were to be challenged, as per 

their normal practice. During the sequence of lessons, the researcher’s role was that of 

a participatory observer.  

3.5.3.5.3 Rationale of using Learning Space Observation 
Documentation of a learning space context is invaluable to the progress and 

success of implementing a curriculum (Fasse & Kolodner, 2013). In her study on 
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Fijian teachers Koya (2015) highlighted that though the findings from Talanoa and a 

questionnaire indicated that teachers applied constructivist teaching approaches in 

their classrooms, it became clear from the learning space observations that teachers 

held inadequate inquiry pedagogical knowledge and skills. Therefore, in this study it 

was important to capture the inquiry processes occurring in learning space to validate 

the questionnaire data and statements made by teachers in interviews and Talanoa. 

3.5.4 Qualitative Data Analysis 

This section describes the processes used in analysing the qualitative data 

from semi-structured interviews, Talanoa and learning space observations. After 

transcription a thematic analysis (Braun & Clarke, 2006) of the qualitative data 

obtained from the semi-structured interviews, Talanoa and learning space observation 

was undertaken. Thematic analysis is “a method for identifying, analysing and 

reporting patterns (themes) within data” (Braun & Clarke, 2006, p. 79) which offers 

flexibility and ensures rich and detailed analysis and hence was chosen for the current 

study.  

Once the qualitative data collection (interviews, Talanoa and learning space 

observation) was finalised, the researcher transcribed the digital recordings and shared 

transcriptions with participants for member checking. The thematic analysis started 

with the researcher immersing herself in the data (Braun & Clarke, 2006, p. 89). 

Before any coding began, the researcher read two transcripts one at a time (one urban, 

one rural, teachers and students), with the intention of developing meaning from the 

data and understanding the “big picture” of inquiry practice in Fijian primary schools. 

Subsequently, each transcript was read numerous times while checking it against the 

original digital recording of the interview and Talanoa for precision.  
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Individual themes were reviewed to ensure their validity in relation to the 

dataset. All the collated extracts for each theme were read and re-read to ensure they 

formed a coherent pattern. Coded extracts which did not fit were sorted in a node 

under a more appropriate theme. This phase confirmed the name of each theme to 

convey the meaning of the data extract from the dataset. The entire dataset was reread 

to reconfirm the validity of the themes. In addition, if important data were left out, 

they were then coded and placed under the relevant theme. Finally, themes were 

refined and further defined to analyse the data within them. This process supported 

accurate responses to teacher’s perception of science inquiry in Fijian primary 

schools. The constructivist theory and literature were used as guides for the 

presentation of the findings.   

 

3.6 Chapter Summary 

This chapter has provided a detailed description of the research design, the 

selection of the research design, mixing methods, ethical considerations, as well as 

data collection methods and analysis of data. It described how data were collected for 

the three research questions via the questionnaire instruments, semi-structured 

interviews, Talanoa and learning space observation. An explanation was provided as 

to how the questionnaire instruments were constructed and subsequently analysed 

using descriptive and inferential statistics to provide insight into the teachers’ 

perceptions and practices of implementation of inquiry in Fijian primary schools. It 

summarised how interviews, Talanoa and learning space observations were analysed 
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and interpreted to provide a comprehensive detailed picture of the Fijian teachers’ 

perception and practices of inquiry practices and factors affecting its implementation.  

The next chapter, presents and discusses the quantitative findings of the study.  
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Chapter 4 

Quantitative Findings 

4.1 Introduction 

The purpose of this study was to investigate the enablers and challenges to 

teachers’ engagement in inquiry learning by examining their perceptions and 

understanding of science inquiry. This chapter provides responses to the questionnaire 

designed to answer the three research questions RQ1, RQ2 and RQ3.  

RQ1. How do teachers perceive Science inquiry in Fijian primary schools? 

RQ2. What impact has teaching through inquiry had on student learning?  

RQ3. What factors inhibit or promote implementation of inquiry in Fijian 

primary schools? 

The chapter is divided into four sections. The first section presents participant 

demographic information and the other three sections discusses the findings. The 

three findings sections include: teachers’ perceptions of the importance of inquiry, the 

impact of inquiry on learning, and the final section presents the enablers and 

challenges to effective implementation of inquiry.  



 

 119 

4.2 Demographic Information 

The participant demographic information is divided into two parts. The first 

part provides the information related to teacher demography while the second part 

provides student demographic information.  

4.2.1 Teacher Demographic Information 

Teacher demographic information was collected around five: gender; school 

location; highest level of science education; length of teaching experience and, hours 

of professional learning in past two years. Table 4.1 provides a summary of teacher 

demographic information. 

Table 4.1  

Demographic Information of Teachers  

N=322 Characteristics Frequency (%) 
(a) Gender  

 Female 72.4 
                 Male 27.6 

(b) School Location  
 Urban 65.5 
 Rural 34.5 

(c) Studied high school science up until  
 Year 10 39.1 
 Year 12 26.1 
 Year 13 34.8 

(d) Years of Experience  
 0-4years 22.4 
 5-9 years 16.8 
 10-14 years 20.5 
 15-19 21.1 
 >20 19.3 

(e) Hours of PL over two years  
 < 10 hours 27.6 
 10-19 hours 15.8 

 20-30 31.1 
 > 30 25.5 
   

More female teachers (72.4%) than male teachers (27.6%) participated in the 

study. Of these participants, more were from urban (65.5%) than from rural (34.5%) 

primary schools. 39.1% of teacher participants finished studying science after Year 
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10, with only 34.8% finishing at Year 13. The analysis of hours of PL undertaken by 

teacher participants over two years ranged from 15.8 – 31.1 hours.  

A cross tabulation was performed to see if teachers’ experience had any 

impact on school locality (Table 4.2). The overall result indicated that placement of 

teachers in either rural or urban school was impacted by years of teaching experience.  

Table 4.2  

Cross Tabulation with Location of School and Years of Teaching Experience 

 

A comparison of years of teaching experience and location of teaching 

indicated that 28.0% rural teachers had less than five years teaching experience 

compared to 19.4% of urban teachers. However, while the results indicate that there 

were relatively more experienced teachers in urban schools, a Kendal’s test showed it 

was not statistically significant.  

Table 4.3 provides cross tabulation with location of school and years of 

teaching experience to see if school location had any impact on teachers’ professional 

learning.  

Table 4.3  

Cross Tabulation with Location of School and Hours of Professional Learning  

 

 Years of teaching experience 
           I teach in  <5 years 

     % 
5-9 years 
   % 

10-14 
years% 

15-19 
years% 

>20 
years% 

Rural school 
(N=111) 

28.0 23.4 17.1 16.2 15.3 

Urban school 
(N=211) 

19.4 13.3 22.3 23.7 21.3 

           I teach in  <10 hours 
     % 

10-19 hours 
   % 

  20-30     
hours % 

>30 hours% 

Rural school (N=111) 22.5 17.1 28.0 32.4 
Urban school (N=211) 30.3 15.2 32.7 21.8 
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The overall results indicated that the hours of PL offered to teachers is not 

impacted by school locality hence, not statistically significant. Table 4.3 shows that 

30.3% of urban teachers attended less than 10 hours of PL, while 32.7% attained 20-

30 hours of PL over two-year period. A considerable percentage of urban teachers 

have attained less than 10 hours of PL over two-year period. It is interesting to note 

that 32.4 % of rural and 21.8% of urban teachers had attained more than 30 hours of 

PL.   

4.2.2 Student Demographic Information  

Student demographic information (Table 4.4) was collected for three variables 

to identify some of the characteristics of primary students: gender; school location 

and year level.  

Table 4.4  

Demographic Information of Students 

 

More female students (56.8%) than male students (46.2%) participated in the 

study. There were more participants from urban (65.4%) than from rural (34.6%) 

 
N =463 

 
Characteristics 

 
           Frequency (%) 

(a)  Gender  
 Female 56.8 
                  Male 43.2 

(b)  School Location  
 Urban 65.4 
 Rural 34.6 

(c) I attend year  
 Year 5 19.0 
 Year 6 11.7 
 Year 7 

Year 8 
34.1 
35.8 
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primary schools. Approximately 35% of students were from year seven and eight, 

with fewer participants from year five and six. 

4.3 Importance and Role of Inquiry 

A total of 322 teachers responded to the questionnaires. All questionnaires were fully 

completed, and the quantitative data involved participants making a choice on five-

point Likert scales. In the analysis, unless otherwise stated, the responses for the top 

two and bottom two categories on the scales have been combined. For example, 

“Agree” refers to a combination of the Likert scale responses of “strongly agree and 

agree” indicated by Likert scores of “4 or 5”, while “Disagree” combines “strongly 

disagree and disagree” with Likert scores of “1 or 2”. The scale response of “neutral” 

is indicated by Likert scores of “3”. 

 

In this section, an analysis of the questionnaire responses is provided to 

address RQ1: How do teachers perceive Science inquiry in Fijian primary schools? In 

the analysis, it was noted that the teachers reported on essentials of twenty-first 

century learning and teaching, inquiry as a motivational factor in science teaching, 

and teachers’ orientation towards inquiry.  

4.3.1 Essentials of Twenty-first Century Learning and Teaching 

Given the identified importance of inquiry learning, it was important to see 

how teachers perceive of it in the twenty-first century. The overall result indicated that 

the majority of teachers held positive views of essentials of twenty-first century 
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learning. Table 4.5 summarises the teachers’ perceptions of the essentials of twenty-

first century learning and teaching.  

Table 4.5  

Essentials of the Twenty-first Century Learning and Teaching 

No Items 1 
% 

2 
% 

3 
% 

4 
% 

5 
% 

1&2 
% 

4&5 
% 

 
1d 

Through inquiry, students can conduct  
investigation and experiments. 

0.9 11.2 0.6 33.5 53.7 12.1 87.2 

 
1e 

Inquiry can provide platform for learners  
to communicate effectively and critically. 

0.6 10.2 0.6 33.5 55.0 10.8 88.5 

 
1f 

Inquiry provide opportunities for learners  
to select and use information from a  
variety of sources. 

0.6 10.2 3.1 32.9 53.1 10.8 86.0 

 
1g 

The Five E learning model forms the  
platform for inquiry.  

13 61.2 4.0 8.8 13.0 74.2 21.8 

 
1h 

Inquiry prepares for uncertain future 
and lifelong learning. 

0.3 13.0 1.6 34.2 50.9 13.3 85.1 

 
1i Teachers scaffolding student learning. 

 
0.6 8.1 1.2 26.1 64.0 8.7 90.1 

 

The highest level of agreement (90.1%) was obtained with the statement that 

teachers scaffold learning. A total of 88.5% agreed that inquiry can provide a platform 

for learners to communicate effectively and critically, while 86.0% agreed that it 

provided opportunities for learners to select and use information from a variety of 

sources. The results also indicated high levels of agreement in relation to the extent to 

which inquiry engages students in investigations and experiments (87.2%) and 

prepares them for an uncertain future and lifelong learning (85.1%). On the contrary, 

only 21.8% of teachers agreed that the 5E learning model forms the platform for 

inquiry learning.  
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The data were further subjected to the chi-square test and Cohen’s d (w) which 

is one of the most commonly used nonparametric tests (Reid, 2006). A chi-square test 

was conducted to observe the relationship between school location and essentials of 

the twenty-first century learning and teaching, while Cohen’s d (w) test was 

undertaken to determine the effect size. Table 4.6 shows all results for which a 

significant difference existed with the associated Effect size and provides a 

comparison of teachers’ perceptions of essentials of the twenty-first century learning 

and teaching with school locality.  

Table 4.6  

Comparison of Teachers’ Perception of Essentials of the Twenty-first Century 

Learning and Teaching with School Locality  

No Items Locatio
n 

1&2 
% 

3 
% 

4&5 
% 

X2 df p w 

1d Through inquiry, students can  
conduct investigation and  
experiments. 
 

Rural 
26.1 0.0 73.9 

 
 
48.1 

 
 
4 

 
 
< .001 

 
 
.39  

Urban 4.7 1.0 94.3 

1e Inquiry can provide platform  
For learners to communicate  
effectively and critically. 
 

Rural 
22.5 0.9 76.6 

 
 
27.9 

 
 
4 

 
 
<.00
1 

 
 
.29 Urban 

4.7 0.5 94.8 

1f Inquiry provides opportunity 
for learners to select and use  
information from a variety of 
sources. 
 

Rural 
24.3 0.9 74.8 

 
 
34.6 

 
 
4 

 
 
<.00
1 

 
 
.33 Urban 

3.8 4.3 91.9 

1g The 5E learning model forms 
 the platform for inquiry. 
 

Rural 
81.1 5.4 13.5 

 
 
14.1 

 
 
4 

 
 
<.05 

 
 
.21 Urban 

70.6 3.3 26.1 

1h Inquiry prepares for uncertain  
future and lifelong learning. 

Rural 23.4 0.9 75.7  
 
15.9 

 
 
4 

 
 
<.05 

 
 
.22 Urban 8.1 1.9 90.0 

1i Teachers scaffolding student 
learning. 
 

Rural 
9.0 1.8 89.2 

 
 
32.1 

 
 
4 

 
 
<.001 

 
 
.31 Urban 

8.5 1.0 90.5 
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According to Cohen (1988) the values between 0.1 and 0.3 are considered as having a 

small Effect size, the values between 0.3 and 0.5 are considered having medium 

Effect size while values over 0.5 are considered having large Effect size. 

Further, Kendall’s Tau b (t), measures the correlation coefficient between two 

variables (Hamad, 2011). When applied to each variable in Table 4.6, it showed that 

the majority exceeded a numerical value of (0.1) indicating the existence of an 

association. According to Mazurek (2011), values less than 0.4 are considered to have 

a low association, values between (0.4 – 0.7) are considered to have moderate 

significance while greater than 0.7 are considered to have a high association. The 

items which had moderate and high associations were further explored.  

A moderate correlation was found between (Item 1e) inquiry providing 

platform for learners to communicate effectively and critically, and (Item 1d) students 

can conduct investigation and experiments (t = .433, p < .001). Also, a moderate 

correlation was found between (Item 1h) about inquiry preparing students for 

uncertain future and lifelong learning and (Item 1i) teachers scaffolding student 

learning (t = .38, P < .001). The correlations between items indicated that the items 

were related to teacher’s inquiry-based pedagogy or their understanding and its 

application in their learning spaces. 

4.3.2 Teachers Orientation Towards Inquiry 

The teachers’ preconceptions about inquiry can determine their orientation 

towards inquiry. As shown in Table 4.8, teachers reported generally high levels of 

agreement towards all four items on their orientation towards inquiry.  
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Table 4.8  

Teachers’ Orientation Towards Inquiry 

No Items 1 
% 

2 
% 

3 
% 

4 
% 

5 
% 

1&2
% 
 

4&5 
% 

1a I see the need to use inquiry 
approaches in the 21st century. 1.6 3.1 0.9 30.7 63.7 4.7 94.4 

7m I would like to have more support  
to integrate inquiry in my lessons.                              1.6 6.2 0.6 30.1 61.5 7.8 91.6 

1b Inquiry is well suited to motivate 
students. 3.1 5.6 0.3 26.1 64.9 8.7 91.0 

1c 
 

Inquiry empowers learners to  
become critical thinkers. 1.2 11.5 5.0 33.2 49.1 12.7 82.3 

 

The majority of teachers (94.4%) saw the need to use inquiry approaches as a 

twenty-first century pedagogy, while 91.6% were willing to have more support to 

integrate inquiry in their lessons and another 91.0% recognised that inquiry motivates 

students in their learning. Furthermore, 82.3% of teachers understood that inquiry 

empowers students to become critical thinkers. There was no significant difference 

between rural and urban teachers and overall, teachers were positively oriented 

towards inquiry.  

4.4 Impact of Inquiry on Learning and Teaching: The 

Influence of Teachers on Inquiry Learning  

According to Robert and Rogalski (2005), teacher’s individual knowledge 

enunciates approaches and practices; in other words, it connects ways of thinking 

about their practices with practical strategies for achieving the desired outcome in the 

learning space.  

In this section, the inquiry questionnaire responses related to RQ2: What impact 

Inquiry has had on student learning? are analysed. This part of the survey explored 
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teachers use of the representational approach during their lesson, followed by a focus 

on the level of affective, behavioural and cognitive engagement in students. Lastly, it 

presents practices that enhance inquiry learning. The quantitative data involved 

participants making a choice on the five-point Likert scale 1 = “never or hardly ever”; 

2 = “in some lessons”; 3 = neutral; 4 = “in most lessons”; and 5 = “in almost all 

lessons”. To determine and validate teachers’ influence on learning through inquiry, a 

number of related survey items were also presented to their students.  

4.4.1 Multimodality and Science Learning  

In the teaching of science and mathematics, numerous representations are 

significant to supporting learning, teaching and understanding of the key ideas 

(Hubber et al., 2010). Multimodality will be used to refer to combination of more than 

one mode of representing scientific concepts. The results indicated that teachers used 

multimodality in promoting inquiry in science lessons. Table 4.9 provides the 

teachers’ perception on the teaching practices that promote inquiry in science learning 

spaces. 

Nearly three-quarters (73.3%) of teachers indicated that they engaged students 

through discussions and debate regarding their representations in most of their 

lessons. Similar results (70.2%) were seen in teachers’ responses to using questioning 

strategies to respond to student’s queries, while 64.9% indicated that they allowed 

students to use Talanoa to generate deeper discussion. 62.4% of teachers used another 

representational strategy such as allowing students to generate representations of 

scientific ideas through drawing and role plays. In addition, 55% of teachers enabled 

students to make presentations in their lessons. There were no statistically significant 

chi-square values to differentiate the opinions within groups. 
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Table 4.9  

Teachers’ Perception on the use of Multimodality in Science Learning Spaces 

No Items  
In my lessons … 

1 
% 

2 
% 

3 
% 

4 
% 

5 
% 

1&2
% 

4&5 
% 

4f I enable students to make presentations. 8.1 33.5 3.4 35.7 19.3 41.6 55.0 

4g I use questioning strategies to respond 
to students’ queries.  

5.9 20.2 3.7 40.7 29.5 26.1 70.2 

4h I have students engage in 
discussions/debate among themselves. 

1.6 22.4 2.7 43.8 29.5 24.0 73.3 

4j I allow students to use Talanoa to generate 
deeper discussion. 

0.6 34.2 0.3 45.3 19.6 34.8 64.9 

 
4k 

I allow students to generate models to 
enhance their understanding. 

7.1 37.9 3.1 34.2 17.7 45.0 51.9 

4l I encourage the students to generate their 
own representations of scientific ideas eg. 
drawings and role play. 

2.8 32.9 1.9 41.0 21.4 35.7 62.4 

 

4.4.2 Student Engagement 

Student engagement is the extent to which learners are committed to their 

learning (Jones, 2008). Next, the findings drawn from the student and the teacher 

questionnaire for learning space engagement are analysed according to the three 

dimensions, affective, behavioural, and cognitive engagement.  

4.4.2.1 Affective Engagement 
Affective engagement refers to the emotions and sentiments students have 

towards teachers, other students, learning space activities and/or the whole school 

environment (Pekrun & Linnenbrink-Garcia, 2012; Sinatra et al., 2015). It also 

includes students’ feelings of interest, happiness, emotions, sentiments, and anger in 

their learning process (Fredricks et al., 2004; Skinner & Belmont, 1993). The analysis 

for student perceptions and teacher strategies have been separated for clarity. 
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Student Perceptions 

The findings for students’ perceptions of affective engagement in science 

classes is presented in Table 4.10.  

Table 4.10  

Student Perceptions’ on Affective Engagement in Science Class 

No Items 1 
% 

2 
% 

3 
% 

4 
% 

5 
% 

1&2 
% 

4&5 
% 

 
3a 

 
I feel like solving new problems. 
 

30.7 25.1 1.1 7.8 35.4  55.8  43.2 

 
3b 

 
I feel excited when we start a new topic. 14.0 24.8 1.9 9.7 49.5 38.8 59.2 

 
3c 

 
I feel involved in learning in class. 9.7 20.8 1.3 9.3 49.9 39.5 59.2 

 
3d 

 
I like doing experiments in class. 11.7 21.0 1.9 13.8 51.6 32.7 65.4 

 
3e 

 
I like doing presentations in class. 22.9 24.4 6.7 14.5 31.5 47.3 46.0 

 
3f 

 
I like creating models during my 
science class. 

23.5 22.9 5.6 17.5 30.5 46.4 48.0 

 
3g 

 
I like using internet to complete my 
task. 

20.1 26.8 3.5 11.4 38.2 46.9 49.6 

 
3h 

 
I like answering quizzes in class. 16.0 27.0 5.0 11.7 40.3 43.0 52.0 

 
3i 

 
I feel curious to learn new things. 7.8 25.1 1.9 9.5 55.7 32.9 65.2 

 

The results indicate that 65.2% students felt curious to learn new things while 

65.4% liked doing experiments. Moreover, 59.2% of students felt excited to start a 

new topic. Surprisingly, though 65.2% of students were curious to learn new things, 

only around half of them liked solving new problems (43.2%), creating models 

(48%), using the internet to complete tasks (49.6%) and doing presentations in classes 

(46%). Overall, students showed varying levels of agreement with the items related to 

affective engagement.  
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4.4.2.2 Teacher Strategies 
Table 4.11 presents the findings from the teacher questionnaire regarding the 

provision of additional ways of building the interest of their students. The overall 

results were not encouraging as only around one-third (35%) of the teachers gave 

students the opportunity to choose questions, while approximately one-fifth (21.7%) 

of teachers indicated that they taught their students according to individual needs.  

 

Table 4.11  

Percentage Frequency Distribution for Strategies Used to Reach the Needs of all 

Students 

 

Further analysis using a chi-square test, indicated a significant difference 

between rural and urban schools for Item 4b. Rural teachers were more positively 

oriented towards trying to teach their students according to individual needs, (x2 = 

11.9, df =4, p = < 0.05, w = .19). A significant difference with a small Effect size was 

also observed between male and female teachers, with the males being more 

positively oriented to trying to teach each student differently (x2 = 10.2, df = 4, p = < 

0.05, w = .18).  

Teachers can ensure individual student progress by diversifying their roles 

through “actions, verbal interactions with students, and responsibilities undertaken to 

support students’ participation in components of inquiry such as projects, 

experiments, laboratories, hypothesizing” (Aulls & Shore, 2008, p. 14). In this regard, 

No Items 
In my lesson I….. 

1 
% 

2 
% 

3 
% 

4 
% 

5 
% 

1&2 
% 

4&5 
% 

4a give students the opportunity to choose which  
questions they tackle. 25.5 28.6 10.9 29.2 5.8 54.1 35.0 

4b try to teach each student differently according 
 to individual needs. 35.1 37.0 6.2 8.7 13.0 72.1 21.7 
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Table 4.12 presents findings from the student questionnaire related to teacher 

empathy and support offered to students in an inquiry learning space.  

 

Table 4.12  

Teachers Empathy and Support 

  
Student responses indicated that around 70% felt that their teachers wanted to 

help them learn. A further 64.1% felt their teachers understood the ways that they 

learned best. While approximately 54% indicated that their teachers explained things 

clearly, less than half (45.6%) felt that they listened to what their students had to say. 

In response to a related item in their questionnaire, 43.5% of teachers noted that they 

take the role of facilitator in their lessons.  

A significant difference was observed between urban and rural teachers using 

Chi Square Test, with the urban teachers being perceived as more positively oriented 

in trying to understand how each student learnt (x2 = 26.4, df = 4, p = < 0.05).  

4.4.2.3 Behavioural engagement  
Behavioural engagement refers to an individual’s involvement in tasks and 

activities in terms of their “participation, effort, intensity, or persistence” (Schmidt et 

al. 2018, p. 21). Students responses to the items relating to behavioural engagement in 

learning are shown in Table 4.13. 

 

No Items 1 
% 

2 
% 

3 
% 

4 
% 

5 
% 

1&2 
% 

4&5 
% 

6a My teachers listen to what I have to say. 19.2 25.3 9.9 10.8 45.6 44.5 45.6 

6b My teachers really want to help me learn. 3.7 25.7 0.9 12.7 69.7 29.4 69.7 
 
6c My teachers explain things to clearly. 6.7 30.2 9.5 53.5 53.7 36.9 53.7 

6d My teachers understand how I learn best. 7.8 27.4 0.6 8.2 45.6 25.2 64.1 
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Table 4.13  

Students’ Perceptions on Behavioural Engagement in Science Class 

No Items 1 
% 

2 
% 

3 
% 

4 
% 

5 
% 

1&2 
% 

4&5 
% 

4a I keep trying until I correct my mistakes. 17.1 25.0 1.1 9.1 47.7 42.1 56.8 
 

4b I get the right answer if I keep trying. 16.8 29.6 0.9 13.0 39.7 46.4 52.7 
 

4c I keep asking questions in class. 22.0 24.2 5.6 18.6 29.6 46.2 48.2 
 

4d I keep trying until I solve difficult 
problem. 

15.3 32.6 1.5 14.0 36.6 47.9 50.6 
 

4e I like answering questions in class. 17.1 25.1 3.7 16.8 37.4 42.2 54.2 
 

4f I keep trying until I get the task done. 10.2 26.6 1.3 12.7 49.2 36.8 61.9 
 

The students showed varying levels of behavioural engagement in their 

responses. Around three-fifths (36.8%) of the students were positive about task 

completion. Slightly more than half (54.4% and 56.8% respectively) of the students 

liked to answer questions and keep engaged until they corrected their mistakes. The 

least amount of engagement (48.2%) was seen with students who kept asking 

questions in class. 

These data were further explored using a chi-square test to see if any 

difference existed between the perceptions of students from rural and urban schools. 

A significant difference was achieved for item 4b (x2= 9.7, df = 4, p = < 0.05), 

indicating urban students were more positively oriented than the rural students to 

persisting in getting the right answer. 

4.4.2.4 Cognitive Engagement  

Cognitive engagement is described as the learners' psychological investment 

in their education (Fredricks et al., 2004), and as the degree to which the student 

thinks about the concept, makes meaning of it and then can apply it to another 
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context. The analysis for student perceptions and teacher strategies have been 

separated for clarity. 

4.4.2.5 Student Perceptions 
Cognitive engagement can be thought of as how well students are engaging 

with their work, contextualizing their learning and applying it to the world outside 

their classrooms. Students’ perception regarding their cognitive engagement in 

science class are summarised in Table 4.14.  

Table 4.14  

Students’ Perception on Cognitive Engagement in Science Class 

 
The item in Table 4.13 that received the most positive responses from students 

was that they learn a lot of things that would be useful to them (67.1%). Over half of 

the students also felt that they could link what they learnt in class with everyday life 

(55.5%) and that they learn new ways to think about things (51.9%) through their 

participation in science classes. The least favourable responses were evident in Item 

5a, with only 46.0% of students perceiving that they can use what they have learnt 

outside school. There were no statistically significant chi-square values to 

differentiate the opinions within groups. 

No Items 1 
% 

2 
% 

3 
% 

4 
% 

5 
% 

1&2 
% 

4&5 
% 

5a I can use what I have learnt when I am 
outside school. 23.1 28.1 2.8 13.4 32.6 51.2 46.0 

5b I can link what I learn in class with everyday 
life. 17.3 23.5 3.7 16.6 38.9 40.8 55.5 

 
5c 

 
I learn new ways to think about things. 14.3 33.0 0.9 11.7 40.2 47.3 51.9 

 
5d 

  
I learn a lot of things that will be useful to 
me. 

5.0 27.0 0.9 6.7 60.5 32.0 67.1 
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4.4.2.6 Teacher Strategies 
To provide further analysis of how teachers promote cognitive engagement 

and critical thinking in their students, the teachers’ self-reported strategies were 

examined in their questionnaire and summarised in Table 4.15. 

Table 4.15  

Teachers Practice on Developing Cognitive Engagement in their Lessons 

No Items 1 
% 

2 
% 

3 
% 

4 
% 

5 
% 

1&2 
% 

4&5 
% 

4c 
In my lessons, I explain how a science idea 
can be applied to a number of different 
phenomena. 

0.4 32.9 3.4 42.2 21.1  33.3  63.3 

4d In my lessons, I use science to help students 
understand the world outside school. 0.3 20.5 2.5 47.2 29.5 20.8 76.6 

4e In my lessons, I clearly explain the relevance 
of science concepts to daily life. 0.6 35.4 1.6 48.1 14.3 36.0 62.4 

4f 
In my lessons, I use local culture and 
language to link scientific concepts to real 
life situations 

1.6 24.2 1.9 45.0 27.3 25.8 72.3 

 
Teachers reported generally high levels of cognitive engagement in most of 

their classes, especially using science to help students understand the world outside 

school (76.6%) and using local culture and language to link scientific concepts to real 

life situations (72.3%). The teachers also reported slightly fewer opportunities to both 

explain how a science idea can be applied to a number of different phenomena 

(63.3%) and the relevance of science concepts to daily life (62.4%).  

A chi-square test determined a significant difference (x2 = 24.2, df = 4, p = < 

0.001) between the practices of rural and urban teachers, indicating that rural teachers 

use strategies to explain the relevance of science concepts to daily life (Item 4e) more 

so than their urban colleagues. However, no significant difference was noted between 

the other three items, indicating that locality does not impact upon teachers use of the 

other pedagogical practices.  
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4.4.3 Student Learning through Inquiry  

The teacher questionnaire findings conveyed the degree to which students 

learn through inquiry in their learning space. Table 4.16 summarises teachers’ 

responses in regard to their teaching practices that enhance learning through inquiry. 

Table 4.16  

Teaching Practices Enhances Learning through Inquiry 

No Items 
In my lessons students …. 

1 
% 

2 
% 

3 
% 

4 
% 

5 
% 

1&2 
% 

4&5 
% 

6a work collaboratively in pairs or small 
groups. 6.5 16.5 2.5 43.5 31.2 23.0 74.7 

6b explain their own ideas. 
8.4 28.3 2.5 38.8 22.0 36.7 60.8 

6c have discussions or debate about the 
topics. 1.2 45.0 5.6 34.5 13.7 46.2 48.2 

6d do practicals or experiments. 
48.1 16.8 4.0 25.8 5.3 64.9 31.1 

6e draw conclusions from an experiment 
they have conducted. 27.6 41.0 2.2 15.8 13.4 68.6 29.2 

6f do experiments by following my 
instructions. 5.3 9.3 6.2 44.7 34.5 14.6  79.2 

6g design their own experiments. 
15.8 53.1 4.0 20.2 6.8 68.9 27.1 

6h do an investigation to test out their own 
ideas. 32.6 36.0 2.5 21.1 7.8 68.6 28.9 

6i work with little guidance. 
13.4 48.8 2.8 27.3 7.8 62.2 35.1 

6j use ICT (internet, simulations, video) to 
support their learning. 17.7 36.0 0.6 37.3 8.1 54.0  45.4 

6k generate models to enhance their 
scientific understandings. 12.7 49.1 1.6 27.3 9.3 61.8  36.6 

6l integrate their cultural/contextual 
knowledge and experience with science 
learning 

0.9 22.7 5.6 57.1 13.7 23.6  70.8 

6m generate their own representations (eg. 
drawings, role plays etc) of scientific 
concepts 

27.3 16.1 4.0 18.0 34.5 43.4  52.5 

 

The majority of teachers indicated that they had their students working 

collaboratively in pairs or small groups (74.7%) and allowed students to explain their 

ideas (60.8%) in their classes. A majority of teachers’ also ensured that students 

integrated their contextual and/or cultural knowledge and experience with science 

learning (70.8%) and followed their instructions to do experiments (79.2%). 
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However, less than 50% of teachers gave students opportunities to design their own 

investigations (27.1%), conduct investigations to test their own ideas (28.9%), or 

draw conclusions after conducting experiments (29.2%). It was also found that 45.4% 

of teachers described that their students use ICT such as internet, videos and 

simulations to support their learning. While research shows that student understanding 

can be further enhanced through creating student-generated representations, only 

52.5% of the teachers indicated that they had their students generate their own 

representations such as drawings and role plays of scientific concepts. Even fewer 

teachers (36.4%) had their students generate models to enhance their understanding of 

scientific concepts.   

The chi-square tests indicate that a significant difference (x2 = 51.3, df = 4, p = 

< 0.001) existed between rural and urban teachers, favouring rural teachers who 

allowed students to design their own experiments more than urban teachers (Item 6g). 

However, urban teachers were more in favour of students using ICT (such as 

simulations, videos, etc.) (Item 6k) in most of their lessons showing a significant 

difference (x2 = 25.9, df = 4, p = < 0.001) between them and their rural counterparts.  

4.5 Factors either Inhibiting or Promoting Implementation 

of Inquiry 

Teachers’ responses to the questionnaire conveyed the degree to which they 

experienced issues with and/or support for the implementation of inquiry in their 

learning spaces and schools. In this section, the inquiry questionnaire responses 

related to RQ3: What factors inhibit or promote implementation of inquiry in Fijian 

primary Schools? are analysed.   
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4.5.1 Political Dimension 

Anderson (1996), described political dimension as “matters of authority, 

power and influence, including the negotiation and resolution of conflicts, and moral 

issues of justice and fairness” (p.38). The political dimension is an extrinsic factor and 

includes a lack of leadership and support, resources, class size, inappropriate 

curricula, and time. Table 4.17 provides the teachers’ perceptions of the political 

dimension within the teaching system.  

Table 4.17  

Political Dimension within Teaching System 

 

The majority of the teachers perceived the impact of the political dimension 

on their teaching as a serious issue. Almost three-quarters of participants (74.9%) felt 

that they did not have enough time to prepare inquiry lessons, and a slightly higher 

percentage (77.7%) indicated that the textbooks they use do not include inquiry. 

Similarly, a large percentage of teachers (74.5%) perceived that they did not have 

enough ICT resources to support inquiry, while 59.6% indicated that they believe that 

No Items; 
I find implementing IBSE easy 
because, 

1 
% 

2 
% 

3 
% 

4 
% 

5 
% 

1&
2 
% 

4 
&5 
% 

7a I have enough time to prepare inquiry 
lessons. 41.6 33.2 3.4 13.0 8.8 74.9 21.8 

7b Inquiry is included in textbooks I use. 40.4 37.3 2.5 9.9 9.9 77.7 19.8 

7c I have enough ICT resources to support 
inquiry. 16.6        57.7 1.6 7.1 16.8 74.5 23.9 

7h I have sufficient resources such as  
chemical and apparatus. 30.4 46.4 1.2 5.9 16.1 76.8 22.0 

7i the number of students in my class 
facilitates the effective use of inquiry. 16.8 45.6 0.9 26.1 10.6 62.4 5l.0 

7j primary science curriculum is well 
constructed. 10.2 49.4 4.7 18.3 17.4 59.6 35.7 
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primary science curriculum is not well constructed. Teachers also indicated that 

resources were a constraint with 76.8% having highlighted that they did not have 

sufficient resources such as chemicals and apparatus. Finally, a large percentage 

(62.4%) believed that class sizes impact upon the facilitation of effective use of 

inquiry. 

 The above five items were subjected to further analysis through chi-square to 

determine whether any significant difference existed between the experiences of rural 

and urban teachers.  A significant difference was found between rural and urban 

teachers’ perceptions for two items - Item 7h and Item 7j. The significant chi-square 

value for item 7h (x2 = 15.4, df = 4, p = < 0.05) indicates that rural teachers felt that 

they do not have enough resources such as chemicals and apparatus available in their 

science classrooms. While the chi-square value (x2 = 23.7, df = 4, p = < 0.001) for 

Item 7j, shows the rural teachers are more likely to disagree with the statement that 

the science curriculum promotes inquiry learning.  

4.5.2 Technical and Professional Dimension  

Anderson (1996) described factors inhibiting or promoting instruction as the 

“technical dimension which related to professional knowledge and skills, and the 

means by which they are acquired” (p. 38). In this study, the second dimension is 

called the technical and professional dimension. The Technical dimension is an 

intrinsic factor and includes items relating to the limited ability to teach science 

constructively due to lack of pedagogical content knowledge (PCK), challenges of 

assessment, and managing students in class especially during teamwork, revised roles 

of teachers as a facilitator, challenges of new student roles, and insufficient in-service 
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PL (Ramnarain, 2016). Table 4.18 presents findings on teachers’ perception of 

technical and professional dimension impacting inquiry teaching. 

Table 4.18  

Technical and Professional Dimension Impacting Inquiry Teaching 

No Items: 
I find implementing IBSE easy 
because, 

1 
% 

2 
% 

3 
% 

4 
% 

5 
% 

1&2
% 

4&5 
% 

7d have access to adequate PL programs 
on pedagogy and science content. 

54.3 36.3 3.4 3.4 2.8 90.6 6.2 

7e I feel confident with inquiry. 15.8 45.7 1.9 17.1 19.6  61.5 36.7 

7f I have enough science content  
knowledge. 

7.8 41.0 2.2 27.3 21.7 48.8 49.0 

7g I think team work is easy to manage.  0.9 13.4 2.1 37.9 45.7 14.3 83.6 

7l I know how to assess inquiry. 7.8 8.4 2.7 37.9 43.2 16.2 81.1 

 

The majority of teachers held positive perceptions about their ability to assess 

inquiry (81.1%) and to manage teamwork (83.6%). However, their responses indicate 

that fewer teachers feel confident with the inquiry approach (49%). This negative 

perception could be due to two things, the teachers’ experiences of the MOE-designed 

inquiry program which was in place until recently (2013) when the new curriculum 

was implemented, and their lack of experience in designing their own inquiry 

activities. 

A chi-square test was carried out to determine if there was a relationship 

between the items and school location. However, only teamwork (Item 7g) showed a 

significant difference (x2 = 12.8, df = 4, p = < 0.05) between the rural and urban 

teachers’ perceptions, indicating that rural teachers felt that team work was easier to 

manage than did their urban counterparts. 
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4.5.2.1 Teachers Professional Learning 
Teachers’ responses indicated that they perceive PL to be a very important 

factor in contributing to science content knowledge, pedagogy and confidence level in 

implementing science inquiry. The relevant questionnaire items (Table 4.19) indicated 

that teachers are aware that PL is germane to obtaining subject knowledge, 

pedagogical skills and innovative teaching pedagogies which will help facilitate their 

teaching through inquiry. 

Table 4.19  

Percentage Frequency of Teachers’ Perceptions on the Role of PL  

 

The results revealed that majority of the teachers agreed that PL has a positive 

impact on inquiry as only two (Item 6b and Item 6c) out of eight items indicated an 

overall negative response (47.2 and 43.8 respectively). 

No Items 1 
% 

2 
% 

3 
% 

4 
% 

5 
% 

1&2 
% 

4&5 
% 

6a Through PL, I can attain greater 
professional satisfaction. 
 

2.2 10.5 1.9 39.1 46.3 12.7  85.4 

6b PL is responsibility of all teachers. 
1.6 50.3 0.9 4.3 42.9 51.9 47.2 

6c PL is important for all seeking greater 
 career advancement. 0.6 54.0 1.6 3.1 40.7 54.6 43.8 

6d PL is necessary to update my repertoire 
 Of teaching methods. 0.6 16.8 3.5 36.6 42.5  17.4  79.1 

6e PL opportunities can increase staff  
morale. 0.6 14.6 3.1 39.8 41.9  15.2  81.7 

6f PL can assist in updating subject  
knowledge. 0.6 3.7 3.1 32.3 60.3   4.3  92.6 

6g PL can assist in updating pedagogical 
skills. 0.6 5.0 0.9 36.0 57.5    5.6  93.5 

6h PL on innovative teaching pedagogy 
improves content deliveries.  0.6 6.2 0.9 39.5 52.8   6.8 92.3 
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4.6 Chapter Summary  

In this chapter, the findings from the teacher and student questionnaire were 

reported. Teachers’ responses to the questionnaire indicated the importance of 

teaching using twenty-first century strategies as a basis for navigating inquiry 

teaching. The majority of teachers were positively oriented towards teaching science 

through inquiry and perceived the importance of multimodality for learning and 

enhancing student engagement. A further important finding of this study was that the 

use of collaborative learning to explore student ideas and questions through 

investigations and experiments, and presenting understanding using numerous 

student-generated representations is very important in science inquiry. The presence 

of enablers and challenges impacts upon teachers’ engagement in twenty-first century 

teaching and learning. Political, technical and professional dimension were seen as 

impacting implementation of inquiry in the learning spaces. This chapter also 

revealed interesting findings related to teacher experience and school locality. 

However, specifics of the school locality will be further explored through the richness 

of the qualitative data. 

In the next chapter, Chapter 5, the qualitative findings are presented. 

Consistent with the explanatory sequential mixed-methods research design of this 

study, Chapter 5 expands on the quantitative findings.   
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Chapter 5 

Qualitative Findings 

5.1 Introduction 

This chapter expands on the research findings provided in Chapter Four in 

which the both students and teachers questionnaire responses were analysed to 

address RQ1, RQ2 and RQ3 through the analysis of qualitative data. The qualitative 

data analysed in this chapter were collected through teacher and student interviews, 

Talanoa, and learning space observation, enabling data triangulation throughout the 

study. The use of several sources of data adds depth and breadth to the interpretation 

of the findings. The chapter is presented in sections aligned with the main themes and 

sub-themes which emerged from the data; specifically: 

Theme 1: Twenty-first century learning and teaching 

i. Rethinking the twenty-first century learning and teaching  

ii. Constructivist approach to learning and teaching  

Theme 2: Fundamental characteristics of inquiry 

i. Collaboration 

ii. Critical thinking  

iii. Communication 

iv. Questioning  
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v. Teachers role in science inquiry 

Theme 3: Inquiry and student engagement  

i. Affective engagement 

ii. Behavioural engagement  

iii. Cognitive engagement  

Theme 4: Science Process Skills (SPS)- Experimenting  

Theme 5: Multimodality and student learning 

Theme 6: Political Dimension to the implementation of inquiry 

i. Reform to curriculum 

ii. Science curriculum 

iii. Culturally responsive curriculum 

iv. Availability of educational resources 

• Science laboratories, Equipment, and Chemicals 

• ICT educational tools 

Theme 7: Technical and Professional Dimensions to the implementation of 

inquiry 

i. Pedagogical Content Knowledge (PCK) 

ii. Professional Learning for teachers 

Consistent with the explanatory sequential mixed-methods research design of 

this study, the interview and Talanoa schedules were developed after the initial 

analysis of the questionnaire responses. As this chapter draws heavily on the findings 

from interviews, Talanoa and learning space observation with teachers and students, 

it is appropriate to situate a snapshot of the questionnaire findings prior to the 
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examination of the qualitative data to better facilitate the comprehension of the 

findings.  

5.2  Theme 1:  Twenty-first Century Learning and 

Teaching 

This theme emerges from teachers’ perceptions of the importance of teaching in 

preparing students for their future through the development of 21st century skills such 

as problem-solving, critical thinking, communication, collaboration and ICT skills, all 

of which are thought to contribute to the needs of a 21st century workforce. The theme 

also incorporates the ways in which the twenty-first century skills could be developed 

in students. 

5.2.1 Rethinking: The Twenty-first Century Teaching and Learning 

The quantitative data indicated that 94.4% of teachers held positive views 

regarding the importance of teaching students to meet the demands of the 21st century 

while 85.1% of teachers acknowledged that preparing students for an uncertain future 

and lifelong learning is critical. During interviews, the majority of the teachers 

expressed the importance of preparing students for employability and global demands 

through their teaching. According to one urban teacher: “we have to teach students 

relevant knowledge and skills, so they are able to compete in global job market” (T1). 

This was echoed by a rural teacher who believes their role was “to prepare students 

for everchanging world” (T8). The teachers held various perspectives about which 

skills needed to be taught: “I think problem-solving and ability to make connection 

with real-world experiences are important in the 21st century teaching and learning” 

(T5). Both rural and urban teachers also highlighted the importance of teamwork and 
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communication: “in business, people need to work together and share information” 

(T3) and “workers should have good verbal and written ability” (T14).  

The importance of technological skills in a competitive job market was also 

mentioned by a majority of the teachers who shared similar sentiments, for example: 

“I think knowing how to use ICT is most important requirement in the 21st century” 

(T1). Teachers also noted that ICT is a vehicle for developing other 21st century skills 

such as personal and social responsibility.  

Interview data confirmed the quantitative findings that 87.2% of teachers 

believed that 21st century skills could be acquired through investigations and 

experiments. Most teachers highlighted that engaging students in investigation and 

experiments helps them to develop various skills. For one urban teacher: “students 

can learn skills such as deep thinking, teamwork, problem-solving and sharing 

understanding and reasoning when they do experiments and tasks” (T6). They also 

expressed a common understanding that child-centred pedagogies can help build these 

skills. Some teachers noted that traditional teaching pedagogies only help students to 

gain content understanding: “chalk-and talk teaching makes student learn the theory 

and not necessary the skills needed” (T9) as “students do not get the opportunity to 

get hands-on experience” (T2). However, some teachers also revealed their frustration 

in trying to teach 21st century skills in their classes: “I do not know how to teach the 

21st century skills” (T11) another highlighting that “…there is confusion on who 

should be teaching these skills to students” (T13). As one teacher suggested, the 

importance of integrating the 21st century skills across subjects: “I teach most of the 

skills, but it is integrated with other subjects such as maths and social science” (T10). 

The findings revealed that most of the teachers were aware that 21st century skills 
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could be acquired through investigations and experiments, but they felt they lacked 

preparedness towards teaching it to students. 

5.2.2 Constructivist Approach to Teaching and Learning 

The teacher participants showed varying levels of understanding regarding the 

constructivist approach to teaching. The questionnaire findings indicated that the 

majority of teachers (87.2%) linked constructivist approaches to investigations and 

experiments and similar sentiments were shared during teacher interviews. There was 

a common understanding that a constructivist approach is associated with hands-on 

activities through inquiry pedagogy: “inquiry includes hands-on activities such as 

doing task, experiments and investigations” (T3). However, several teachers held 

more extensive views of hands-on activities: “hands-on activities are not always 

laboratory experiments, instead it can be any investigations or projects that allow 

students to construct their new understanding” (T6). Another teacher explained:  

Hands-on activities include experiments, tasks and any other activities which 

are meaningful to students. Hands-on activities allow students to engage at 

different levels of inquiry. Usually our students are guided by the teacher as 

they engage in hands-on activities but only few activities are done with little 

or no guidance. (T9) 

While hands-on activities were perceived as important, a few rural teachers 

noted that students struggled and showed frustration with engaging in such tasks 

without any guidance: “many students in my class get confused and frustrated with 

tasks; they show lack of interest” (T13). This finding highlights the important role 

that teachers play in inquiry learning. Teachers interviewed also talked about their 

role as facilitators in the learning space: “I facilitate student learning in my science 
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class” (T 8) and highlighted the importance of collaboration in inquiry: “I think 

inquiry is working together in a team or groups is key to a constructivist approach. It 

allows students to build on independent skills” (T1).  

The questionnaire findings showed that 88.5% teachers agreed that inquiry 

provides the platform for learners to communicate effectively and critically. Teacher 

interview responses confirmed that regardless of school location and years of teaching 

experience, teachers associated constructivist approaches with enabling students to 

communicate scientific understanding with each other “I believe that communication 

is one of the important aspects of inquiry which helps students to share and sustain 

their understanding” (T10). 

Teacher reflections indicated that they also perceived the constructivist 

approach as a way of promoting critical thinking. The questionnaire responses 

indicated that 82.3 % of teachers believed that the inquiry approach empowers 

learners to become critical thinkers, and similar findings were shared during 

interviews: “it develops scientific thinking in students when they engage in tasks 

through inquiry” (T3). Teachers also associated questioning with inquiry and believed 

that student and teacher questions relating to science concepts are a key element of 

inquiry: “I question my students in my lessons in order to stimulate them to think and 

I allow my students to ask questions to me and other students” (T6).  

While the quantitative data analysis revealed that only 21.8% of teachers 

believed that the 5E learning model provided the platform for constructivist learning, 

during interview, most teachers linked a constructivist approach with the 5E learning 

model. The interviews indicated that teachers were aware that the: “science 

curriculum endorses 5Es framework” (T4) and were comfortable using it: “I have 
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learnt about 5Es at the teaching training college, and I am comfortable at using it in 

planning and execution of my classes” (T3). However, some teachers claimed that 

they were not fully aware of all the stages of the learning model hence, only 

implemented the first three stages: “I don't know how to plan and implement all five 

stages so, I usually complete the first three stages” (T5). Several teachers 

acknowledged that unconsciously they may be teaching through all stages but do not 

show it on the work plan: “I believe teaching happens through all stages, but we don't 

show it separately in our work plan” (T7). Significantly, most of the teachers also 

shared that sometimes the “demand to complete syllabus inhibits proper usage of 

5E’s” (T10). The findings demonstrated that though teachers were aware of the 

theoretical perspective of the 5E model, they lacked practical experience of or 

confidence with using it, and their practice was also impacted due to the pressure to 

complete the curriculum. 

5.3  Theme 2: Fundamental Characteristics of Inquiry 

This theme emerges from teachers’ and students’ perceptions of the 

fundamental characteristics of inquiry. It includes collaboration, critical thinking, 

communication, questioning and the teacher’s role in the inquiry space. 

5.3.1 Collaboration Through Inquiry 

In gathering teacher’s perceptions about collaboration and inquiry, it was 

found that majority of the teachers agreed that an inquiry approach enhances team 

learning. Questionnaire responses indicated that 74.7% of teachers strongly agreed 

that inquiry enables students to work collaboratively in pairs or small teams. This was 

validated by interview responses as a majority of the teachers shared that: “Fijian 
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learning is a social process. It begins at home and continues at school. Our children 

learn better about things around them by sharing with each other” (T5). These 

sentiments aligned with a majority of the student responses: “we live in the villages, 

where we have learnt to share with each other (S13).” The student responses revealed 

a culture of learning embedded within its community.  

Working together reflects the social traditions of the Fijian people which 

results in pedagogies that allow students to discuss, debate, explain and justify their 

thinking and at the same time learn from others, as one rural teacher shared: “long we 

have worked together, discussed and argued and benefited from each other” (T14). 

Working in collaboration is a culturally inclusive approach to learning which teachers 

claimed was an effective way to develop knowledge and skills in Fijian students. The 

majority of the teachers believed that hrough inquiry the best cultural practices such 

as teamwork, become embedded in teaching approaches, as an urban teacher shared: 

“Inquiry approach promotes teamwork which is based on social values of negotiation, 

mediation, and sharing of experiences that allow students to actively construct 

knowledge and meaning of scientific concepts” (T6). During Talanoa a teacher 

reported: 

I think collaborative inquiry encourages active construction of new knowledge 

where students respect each other’s views and contribute their views. It allows 

students to solve problems together in a quicker way.  Working in teams also 

allows students to respect each other while they share their experiences.  

(TA1) 

These understandings were supported in the student interviews, in which the 

importance and effectiveness of the inquiry approach was highlighted: “I need more 
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time to understand things, but when working in a team, it becomes easier and faster 

because each one helps” (S4). Fijian children do not learn in isolation and the benefits 

of teamwork was evident in responses, as was the influence of Fijian culture on how 

participants responded. 

Teachers perceived that inquiry helps students to share ideas and develop 

strategic ways of thinking within the team, thereby enhancing their ability to solve 

problems more quickly. Besides enhancing problem-solving abilities, most teachers 

reported that working collaboratively helps to unearth diverse prior experiences. As 

one urban teacher commented: “collaborative learning allows students to share their 

understanding, views, and relate them to their prior experiences” (T3). Another 

teacher further elaborated the importance of sharing of prior experiences with team 

members, “I think working in a team allows students to share contextual and lived 

experiences which is familiar to students and it helps to connect easily while 

constructing knowledge” (T7). Students’ interviews also reported the benefits of 

collaborative learning: 

Working with other students helps us to share our knowledge, talents and 

skills with others. Everyone is encouraged to contribute and feel less nervous 

and motivated. Our teams are given points for each task and participation, so 

everyone has to contribute to get points for the team. (S10) 

Teacher interviews identified that students were usually placed in a team of 

five to six members depending upon the class size as well as students’ reasoning 

abilities: 

I think putting students into team of six, based on their thinking abilities 

allows students to ask questions, respond, discuss, and speak comfortably to 
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other students. It is common that some students do not speak or question 

teacher directly. But allowing students to interact with each other, helps them 

to express their views freely and develop understanding. (T6) 

During Talanoa, however, teachers reported their need to understand students’ 

backgrounds before putting them into group: “There are some cultural taboos (don’ts) 

amongst I -Taukei (native) culture which must be taken into consideration before 

teaming up students otherwise they may not feel comfortable” (T13). Thus, an 

understanding of the local context is important prior to using some inquiry strategies 

such as collaborative learning.  

 Teachers highlighted that the creation of a conducive learning space 

incorporating healthy competition drives students to get involved in learning. They 

also responded that learning science collaboratively helps to build students’ 

confidence: “learning in teams ensures students are familiar with their learning 

environment which develops trust and respect amongst members. It also enables less 

confident students to gain confidence as they make an effort to share their 

understanding with others” (T15).  

While teamwork is seen as an essential learning tool in inquiry for building 

student confidence, during interview teachers reported that managing teamwork 

sometimes was a challenge due to class size. In Fiji, class sizes in urban schools are 

often between 35-40 while in rural schools they are typically 20-25. As noted in 

chapter 4, rural teachers were more in favour of teamwork than their urban teacher 

colleagues, a difference which might be due to the impact of class sizes. As one urban 

teacher reported, “I have 40 students with varying learning abilities in my class. 
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Sometimes it becomes difficult to control student excitement and discipline while 

managing teamwork” (T2).  

Even though teachers pointed out that during teamwork, “maintaining a 

balance between student ideas, argumentation and views with scientific knowledge 

become difficult at times” (T5), some teachers felt that teamwork provided the 

necessary foundation for individual learning and was of assistance to those students 

who find it difficult to express their understanding and views individually. Finally, 

regardless of the school location, teachers believed that collaborative learning 

methods enable students to identify their strengths and weaknesses which they can 

then apply to other learning experiences.  

5.3.2 Inquiry Learning and Critical Thinking  

A majority of teachers (82.3%) shared positive views about inquiry learning in 

regard to its potential to enhance critical thinking in their responses to the 

questionnaire. The interview data expanded this finding: “learning through inquiry 

helps students to gain relevant skills, attitude, values to think critically, apply 

knowledge, and skills to real life situation” (T3). Another teacher elaborated: 

“teaching students through inquiry helps them to make a logical connection between 

things learnt in the classroom with outside world” (T12). The quantitative findings 

from student questionnaires showed moderately positive perceptions of their cognitive 

engagement in science learning, highlighting the perception of learning science as 

being useful to them and relevant and applicable to their everyday life experiences. 

However, student interviews identified that they found difficulty in connecting 

scientific understanding with outside reality: “unfortunately, I find it difficult to apply 

scientific learning to the outside of the classroom” (S11). Their reflections indicated 
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that the transition into inquiry pedagogy is not fully facilitated through adequate 

experiences, hence, about half of the students are still struggling to develop their 

thinking abilities. 

Teachers emphasised the importance of engaging students in investigations 

and experiments to develop and enhance their critical thinking abilities: “I think when 

students engage in investigation, research work, and projects, it enhances their ability 

to critically think and reason out” (T10). Further: “by doing experiments, students can 

make observation and conclusions, which allows them to ask questions and make new 

meanings” (T4). Teachers also reported that: “through inquiry, students can make 

logical conclusions and relate it to other concepts but not every time students are 

given an opportunity to do so” (T9). Teachers responses indicated that they were 

aware of the importance of engaging their students in investigations and experiments 

to help them reflect and think critically. 

While engaging in inquiry was perceived as important to students’ ability to 

think critically, teacher questionnaire responses indicated that very few provided 

students with the opportunity to design their own experiments. A teacher explained 

during interview that: “most of our experiments come directly out of the prescribed 

textbooks. This approach restricts students from exploring a wide range of 

investigation and experiments that would allow students to develop critical thinking” 

(T11). Such approaches do not take advantage of opportunities to fully promote 

critical thinking in students: “there is a huge reliance on the textbook which prevents 

teachers from allowing students to explore open investigations” (T8).  

Teachers also reported that inquiry learning allows students to engage in the 

logical argument of previous knowledge in the construction of new understandings. 
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As one teacher explained: “inquiry allows deeper understanding of concepts and 

knowledge construction based on prior knowledge. It helps students to think out of 

the box and make counter-arguments” (T14). During the learning space observation 

(LSO1), it was observed that students shared their experiences and previous 

knowledge, asked questions and discussed their ideas about the phenomenon of 

flooding in their context, while working in teams. It can be concluded that if teachers 

have knowledge of different activities, it could inspire higher-order thinking in their 

students. 

Finally, in the questionnaire, teachers reported that critical thinking could be 

promoted through the use of student-generated representations (SGRs) such as 

drawings, role plays and models, with 62.4% indicating that they encouraged their 

students to generate representations of scientific ideas. During an interview, a teacher 

reported that: “drawing allows students to put information logically; hence, promoting 

critical thinking” (T4). The learning space observation (LSO1) showed that the 

students interpreted information about the flooding phenomena and discussed how to 

include it in their representation to construct a “cause, effect and solution” 

representation. As SGRs are culturally embedded practice and widely used in Fijian 

schools, they could provide an effective pathway to developing students’ critical 

thinking. 

5.3.3 Inquiry and Communication 

Teacher interviews confirmed the quantitative findings where 88.5% of the 

teachers agreed that inquiry provides a platform for learners to communicate 

effectively and critically. While teachers linked communication with 21st century 

skills: “communication which is part of the soft skill is an essential component of the 



 

 155 

twenty-first century skills” (T1), significant differences existed between rural and 

urban teachers’ perceptions of inquiry as a facilitator of effective communication. As 

noted in Chapter 4, more urban teachers were supportive of this suggestion than rural. 

One reason for this difference was found to be that in rural schools’ students tend to 

adhere to more cultural values than is the case in metropolitan schools, such as 

respecting teachers by not answering back. Rural teachers also raised issues about 

students’ confidence: “not all students feel confident to communicate their research 

and findings” (T9). An Education Officer further elaborated:  

The role of a teacher is to provide opportunities for students to become 

motivated to complete a task.  It depends on the teachers to promote dialogic 

discussions so that students feel confident to share ideas. Only if teachers get 

rid of authoritative teaching approach, I think students will become confident 

to engage in discussions and talks. (EO) 

Through their promotion of dialogic discussions, teachers can help students to feel 

more comfortable to share their views and ideas: “doing presentations in class 

improves my confidence to talk” (S1). As one teacher shared, communicating ideas is 

a process that can promote better understanding and reasoning of scientific concepts:   

Communication stage begins with asking a question than planning to carry out 

experiments and investigations. This is followed by result interpretation, 

making a conclusion and relaying the findings to other students. Therefore, 

teaching through inquiry encourages students to share their understanding and 

attain feedback for improvement. (T14). 

Similar sentiments were shared by students: “talking in the class gives us an 

opportunity to share our findings with other students” (S8).  
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The quantitative and qualitative findings showed a clear link between 

communication and use of a multi-modal approach in science learning. Findings from 

the teacher questionnaires indicated that approximately half of all respondents 

enabled their students to make presentations and encouraged them to generate models. 

It was also found that 62.4% of teachers encouraged their students to generate 

representations in the forms of drawings and role plays to share their understanding of 

the scientific concepts.  

During the interviews it was revealed that teachers adopted different forms of 

communication in their classes: “students use various form of communication such as 

a presentation or debate, charts and play cards, models and role plays” (T14), 

affirmed in student interviews: “we prepare charts and do drawings” (S1). Teachers 

understood the importance of communication during inquiry: “presentation of ideas 

and views to a wider audience is very important part of learning as it promotes further 

discussions and justification” (T2), and that inquiry learning helps students to develop 

critical analysis, argumentation and logical presentation of information to the wider 

audience.  

Unexpectedly, during the learning space observation (LSO1) it was revealed 

that students also used ‘silence’ to express emotions, an observation confirmed with 

students during interview: “I felt sad because my family lost everything on the farm 

due to flood. I was silent during my presentation because I thought it was the best way 

to show my feelings of what we had gone through” (LSO1). The use of multimodality 

is much appreciated in primary schools, but the context and culture of students needs 

to be understood and carefully consideration.  
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5.3.3.1 Teacher Questions  
Responses to the teacher questionnaire showed that 70.2% of teachers agreed 

that questioning is an essential strategy in inquiry learning. This was validated during 

interviews where majority of the teachers expressed views similar to: “I usually ask 

questions to my students so that they can think and decide what they need to do next” 

(T1). These questions led to a deeper level of thinking and discussion amongst 

students: “a good thing about asking questions is that it helps students to dissect the 

current question and engage in deeper discussions and argumentation” (T8) and 

“initiates critical thinking” (T9). Teachers’ reflections indicated that they were aware 

of questioning strategies as an important element of inquiry pedagogy. 

Teachers also indicated that they asked questions relating to students prior and 

contextual knowledge: “I usually ask questions about students’ previous knowledge 

and their experience within their community” (T12). Teachers often asked such 

questions when beginning a task or a lesson: “questions that I ask form the basis for 

inquiry leading students to solve problems and do investigations” (T4). Though 

teachers admitted to asking many questions of their students, a few novice teachers 

revealed that they faced problems in deciding the type of questions to ask their 

students: “I think it is a challenging task to ask questions that would stimulate student 

learning” (T2). Another teacher gave examples of questions asked in the class: “for 

example, what is a stamen? where is ovary located in plants?” (T15). Teachers also 

reported that they used Blooms Taxonomy to construct their questions: “I form my 

questions using Blooms Taxonomy, so that different levels of questions are asked” 

(T8). One teacher stated that he usually used Blooms Taxonomy to prepare 

examination questions and to design the blueprint for paper marking. Teachers’ 
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reflections indicated that there was a need for PL with a focus on crafting inquiry 

questions as well as for developing questions at an appropriate level.  

5.3.3.2 Student questions  
While student questionnaires indicated that only 48.2% of students liked 

asking questions, teachers reported that students come up with different types of 

questions in class: “beginning of the class, students ask easy questions but as the class 

progresses, they come up with more complex questions” (T14). When students are 

engaged in science learning, they ask questions which help them to construct meaning 

of a concept, as exemplified by the following teacher comments:  

When students ask questions, it leads them into deeper understanding of a 

concept. The question may indicate to the teacher that students have some 

knowledge of the concept, however they need more information to expand 

their understanding. (T4) 

Some teachers also believed that student questions may be formed out of a curiosity 

to know more about a concept. Student interviews identified that students’ questions 

have purpose: “I ask questions such as why something is like this and not like that” 

(S1). While the importance of engaging students’ curiosity is indicated by the 

comment: “I ask questions when I feel I want to know more about something” (S11). 

Both rural and urban teachers suggested that they can facilitate learning 

through engaging with student questions: “I think acknowledging questions and 

empowering them to think deeper, allows better student engagement in the class” 

(T3). The importance of teachers asking intriguing questions was raised: “teachers 

should let students form their questions but teacher intervention in the form of a 

comment or a question is necessary to improve student’s question” (T15). Measured 
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intervention is important as: “some students ask vague questions but if I help them 

with a few comments than they come with a better question that leads to further 

discussion” (T6). Another teacher suggested that asking an additional question is 

better than adding a comment, “when students ask a question, I often give a counter 

question instead of an answer” (T1). Teachers responses indicated that, regardless of 

school locality and teaching experience, they are fully aware of the importance of 

student questions and their role in the inquiry process. 

Contrary to those teachers who thought intervention was necessary to the 

formation of student questions, some believed that teacher comments might make 

students nervous of asking further questions: “I have noted that when I interrupt 

students while they are asking the question, I feel students’ lose interest and recede 

into their comfort zone” (T3). A few teachers reported that the purpose of student 

questions is to get answers and not necessarily to enhance their thinking ability: “I 

feel that students at times ask a question during the class to acquire answers for 

examination purpose and not necessary to further their understanding” (T1). It is 

likely that students are not given enough practice in the learning space to construct 

and ask questions, which can result in them dis-engaging in class. Some teachers also 

reported that there are constraints that may prevent students from asking questions in 

the learning spaces: “Due to cultural values and beliefs, some students may not find 

suitable to challenge teacher's authority by asking a question” (T8). Through Talanoa 

a teacher expanded upon this: 

In some classrooms, students do not feel all right to ask questions as they feel 

uncomfortable to challenge their teacher's authority. However, when students 

are put in teams or groups, they can share their thinking and experience. This 
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can be challenging at times, but collaborative learning helps them to overcome 

this issue. The culture of silence needs to be understood well by teachers and 

change ways to encourage students to ask questions and make comments 

accordingly. (TA2) 

A few teachers reported during interview that it was not only the cultural 

aspect that prevented students from asking questions, but also teacher-centred 

activities: “lack of time for student-centred activities may not give the student an 

opportunity to ask questions” (T15). One student noted that students ask questions 

when given the opportunity: “I ask questions when my teacher says, ‘any questions’?” 

(S2). This suggests the importance of giving students the opportunity to develop their 

questioning skills to facilitate authentic inquiry.  

5.3.4 Teachers Role in Science Inquiry 

While the teacher questionnaire indicated that 90.1% of teachers agreed that 

inquiry allowed them to scaffold student learning, only 43.5% had taken on the role of 

facilitators of inquiry in their classes. During interview, a few teachers reported that 

they believed their students needed appropriate support to engage in deep and 

meaningful learning. One novice rural teacher claimed: “The presence of a teacher is 

an essential element in any learning environment. It is important to enforce interactive 

dialogue to ensure students are supported as they create meaningful experiences” 

(T11). However, while teachers may have the theoretical knowledge about their role 

in inquiry pedagogy, only half of them said they scaffolded student learning in 

practice. This implies that the transmission model of teaching science is still widely 

practiced. 
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Questionnaire data also reported that only 35.0% of teachers gave their 

students the opportunity to choose the questions they wanted to tackle. However, as 

one teacher described during an interview, inquiry promotes the teacher’s role as a 

facilitator in the learning space, which suggests that they encourage students to take 

control of their learning: “using inquiry-based strategy, I facilitate students learning in 

my class” (T1). Another teacher emphasised that student autonomy is an outcome: 

“there is a shift from teacher-centred strategies to student-centred strategies, therefore, 

being a facilitator gives more autonomy to students and less power to teachers” (T6). 

A comment that was further elaborated by an Education Officer: 

Learning through inquiry gives the student the autonomy of their learning to do 

their investigations and research, as long as they achieve the learning outcome. 

Very little is supposed to be done by the teacher; hence, teacher's role is to 

guide and support the learning process. (EO)  

The comment of the Education Officer implies teachers’ lack of understanding of the 

centrality of their role in the facilitation process. Also, teachers may be reluctant to let 

go of their power and make their students the owners of the inquiry pedagogy.  

Questionnaire data indicated that only 21.7% of teachers taught students 

differently according to their individual needs. Teacher interviews indicated that it 

was not easy to teach students based on their individual needs, due to other 

challenges: “we have a curriculum to teach and deadlines to meet” (T5). Such 

statements indicate that there are systemic issues preventing teachers from addressing 

the needs of all students. In addition, the quantitative data indicated that the rural 

teachers were more positively oriented towards trying to teach their students 

according to their individual needs. As discussed previously, this could be due to 
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small class sizes in rural areas as well as lack of competitiveness from other rural 

school schools in meeting demanding student outcome targets. Male teachers were 

also found to be more positively oriented to trying to teach each student differently 

which may indicate that they may be more confident in deviating from planned 

activities than female teachers. 

Moreover, while the student questionnaire findings showed that 64.8% of 

students felt that teachers understood how they learned best, only 55.0% felt that 

teachers listened to what they had to say. Interview data revealed that students were 

only occasionally given autonomy to choose what they wanted to study and how to 

accomplish it: “only sometimes teachers allow us to explore things that we like to do” 

(S7). These findings imply that the teachers may not deviate from their planned 

teaching, resulting in students feeling that they are not heard.  

Questionnaire data indicated that students (70.6 %) were satisfied with the 

extent to which their teachers were willing to help them. Teacher interview data 

revealed that teacher’s role as a facilitator enables them to support their students: “I 

facilitate learning through inquiry which helps to scaffold students and promote more 

collaboration amongst students” (T6). Teachers used questioning techniques, made 

comments, statements and suggestions to support students with their task; as one 

teacher described: 

I differ my way of reinforcing student support. Sometimes it is in the form of a 

question, comments for improvement or simply suggesting a new direction 

which they may. The student support varies from student to student or from 

team to team. (T15) 
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Students also recognised the usefulness of these strategies as one student explained in 

his interview: 

While we are solving problems or completing a task, my teacher moves 

around looking at what we are doing and asking us questions. She also helps 

us to correctly solve problems. (S1) 

Teachers stated that they used students’ prior experiences to build linkages in 

order to assist in the construction of new understanding; a strategy which was 

affirmed through student interviews: “our teacher usually asks us what we already 

know about the topic before teaching us new things” (S13). Teachers encouraged 

students to share prior experiences as a part of the learning process: “I initiate 

discussions using comments and questions which allows students to explain 

themselves” (T8). During Talanoa teachers discussed this further:  

I think it is important for students to share their prior knowledge as well as 

contextual experiences with their team members and the class teacher. The 

teacher can then facilitate discussion to generate new knowledge. (TA2) 

Student questionnaires revealed that 53.5% of students felt that teachers 

explained things clearly to them, an assertion validated by the teacher interviews 

where they shared that they understood the importance of being a facilitator. 

However, one teacher explained that they cannot ignore the fact that direct instruction 

is also important in explaining scientific concepts:   

I change my teaching approach based on the concept I teach; as a traditional 

teacher to the twenty-first century facilitator or vice-versa. If students need a 

lot of explanation to understand a concept, I prefer to provide them with 

necessary information through direct instruction. (T11) 
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Another teacher shared: “I have to research on the topic that I have to teach, which 

enables me to ask questions and answer student questions while supporting them to 

complete their task” (T1). These reflections indicate that for teachers to act as a 

facilitator in a class they need adequate PCK as well as the confidence to teach 

according to varying student needs. 

The findings also suggested that Fijian primary science teachers understood the 

importance of scaffolding in the inquiry process. It appears that while teachers 

understand the role required of a facilitator, not all succeed in becoming one in their 

learning spaces. Teachers’ perceptions that direct instruction is important in 

explaining scientific concepts, indicates that at times teachers consider it a useful 

strategy and can enact traditional authoritarian and didactic roles in their learning 

spaces. Such perceptions may also link to the pressure of demands to cover the 

curriculum within a set time frame. This illustrates a possible gap between the 

intended and enacted curriculum. It can be argued that teachers lack an understanding 

of the centrality of their role in the facilitation process, even though the curriculum 

endorses their role has facilitators.  

5.4 Theme 3: Student Engagement 

This theme emerges from teachers and students’ perceptions of engagement in 

the learning space. Student engagement includes affective, behavioural and cognitive 

engagement. Affective engagement refers to the emotions and sentiments students 

have towards teachers, other students, learning space activities and/or the whole 

school environment (Pekrun & Linnenbrink-Garcia, 2012; Sinatra et al., 2015). It also 

includes students’ feelings of interest, happiness, emotions, sentiments and anger in 

their learning process (Fredricks et al., 2004; Skinner & Belmont, 1993).  Behavioural 
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engagement applies to an individual’s involvement in tasks and activities in terms of 

their “participation, effort, intensity, or persistence” (Schmidt et al. 2018, p. 21). 

Finally, cognitive engagement is described as the learners' psychological investment 

in their education (Fredricks et al., 2004), and as the degree to which the student 

thinks about the concepts, makes meaning of it and then can apply it to another 

context. 

5.4.1 Affective Engagement  

Student questionnaire data indicated that approximately 65% of students felt 

curious to learn new things in their science class. Such perceptions were affirmed in 

student interviews: “I enjoy my class when I learn new things” (S4). Students also felt 

excited when they did experiments: “I get excited because I get a chance to do 

experiments” (S6). Teachers shared similar sentiments about students’ engagement: 

“generally students are curious to learn new concepts” (T4), and “there is excitement 

amongst most students” (T3). Students’ reflections indicated that their interest in the 

learning space drew from their exposure to different activities.   

Student questionnaire data revealed that most students (59.2%) felt excited to 

start a new topic, and this was confirmed through interviews with students: “I feel 

happy and excited as it allows me to learn something new” (S4), and “I am eager to 

learn more, so I am ready to ask questions” (S3). Teachers also reported that the 

students were excited to start new topics as “they know that they will do something 

different” (T4). Contrary to this, some students felt nervous of the unknown when 

exposed to a new topic: “I feel scared at first, but I feel better after my teacher 

explains and guides me” (S2). Students mentioned that they were offered the 

opportunity to engage with different activities based on the particular topic: “In some 
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topics we have a lot of experiments” (S10), while other topics have different 

activities: “some topics requires us to do drawings” (S4). Students liked drawing: “I 

like when we have lots of drawings to do” (S9), and a combination of drawings and 

written explanations: “I always feel good when we are asked to draw and put labels, 

because we don’t have to write big paragraphs” (S15). Students found drawing fun 

and creative: “it is fun and interesting to look at other students’ drawings and listen to 

what they have to say” (S7). The findings indicated that engaging in different 

activities raised student interest in the class. 

Student questionnaire data analysis showed that 65.4% of the students liked 

doing experiments in their science class. This finding was further expanded through 

the interviews as it was revealed that the students also liked to set up their 

experiments by themselves, as several students attested: “I feel like a scientist when 

setting up the experiments by myself” (S10), and “I feel I am a scientist character of 

the TV programme that I watch” (S6). Doing experiments improved students’ 

understanding: “I find it easy to understand science concepts through doing 

experiments” (S2). Teacher interviews revealed that students liked doing experiments: 

“experiments are always exciting for students, but usually our students don't get the 

opportunity to conduct individually, as they do in groups. They even like it more 

when they bring their own things to carry out experiments” (T8). However, teachers 

admitted that “students need more opportunity to do experiments” (T11). As 

exploring inquiry through experiments empowers students, there is a need to engage 

students in authentic inquiry.   

The student questionnaire analysis revealed that only 46.0% of students liked 

doing presentations. This finding was expanded through the interviews which 
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revealed that students lacked confidence to speak: “I don't like to stand up and talk to 

the whole class” (S16), but they were excited to present to their fellow team members: 

“I feel good when I am just presenting to my team members” (S11), and “I feel more 

confident by talking to my group members” (S1). Students also indicated that they 

liked oral presentation more when it was embedded with other activities: “I like to 

explain my drawings to others” (S13). Students also shared that at times they used 

vernacular during their presentation: “I feel good when I am presenting using my own 

language” (S16). Both rural and urban teachers reported that they use presentations as 

a teaching and learning method, but that not all students are good at oral 

presentations: “there are students who are very good at oral presentation, however, 

there are some students who don't want to stand up in the classroom and present” 

(T3). The findings reflect that teachers need to understand how their students learn 

best and hence, expose them to appropriate pedagogical strategies that enable their 

development of presentation skills.  

While the questionnaire data indicated that only 43.2% students felt good at 

solving new problems, the interviews highlighted that students actually liked solving 

problems: “I feel excited to solve problems because I want to learn about it” (S1), but 

it depended on the level of the problem: “some problems are easy, but some are 

difficult to solve” (S2). As two students reported, they liked solving problems in their 

groups: “I like to solve problems with my group members” (S5), as it assists them to 

find solutions: “members in the group help each other and we find it easy to solve it” 

(S11). Some teachers raised concerns regarding solving problems: “I understand that 

problem solving is important aspect of inquiry, but only upper science classes are 

more involved in it.” (T6). While student questionnaire responses indicated that less 
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than half of them are interested in solving problems, it signifies the need for more 

opportunities to students to practice their problem-solving skills. 

In the questionnaire, slightly less than 50% of students indicated that they liked 

using the internet to complete their task. During interviews students revealed that they 

liked to search for information to complete their task: “I like it because it gives good 

information” (S1), as “I get information on things that I don't find in my text books” 

(S8). Students also liked using the internet because it provided them with creative 

ideas: “I learn new ways of presenting my task” (S2). However, students also 

expressed frustration regarding the lack of internet access during school hours: “the 

schools don't allow us to use internet during school hours and also we are not allowed 

to use our mobile to research in school” (S11). Some students were unhappy with 

internet searching as: “I don't want to use internet because there is so much to choose 

from” (S 6), which is difficult to interpret: “I search and print information and take to 

school so that my teacher can tell me what to keep and what to throw” (S2). 

Regardless of the school location, a majority of teachers reported that not all students 

get the opportunity to use the internet: “not all schools have the resources to support 

their students and the policy on use of electronic devices is restricting the use of it in 

the schools. But the parents are supportive of it and giving them opportunities at 

home” (T6). These data suggest that teachers need to scaffold the learning process so 

that students do not get overwhelmed with too much information when engaging with 

ICT.   

Finally, the student questionnaire data showed that almost 60% of students felt 

engaged in their science classes. Some students expanded on this through the 

interviews: “I feel I am involved in learning because what I learn makes sense” (S1), 
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and “my teacher is good at teaching” (S5). Students also liked the topics they learnt 

when situated in the local context: “I am learning about plants and animals in Fiji” 

(S3), and “I learn about the polluted rivers around our school” (S4). The findings 

revealed that context-appropriate content helps to build students’ interest in science 

learning spaces.  

5.4.2 Behavioural Engagement  

Findings from the student questionnaire showed that 61.9% students persisted 

with their science tasks to completion. In interviews, one student reported that: “when 

I understand the task well, I try my best to complete it” (S1). Students also believed 

that it was important for them to complete the task: “It is important for us to complete 

the activities given by our teachers” (S8). Teachers reported that they have a 

classroom rule regarding work completion: “I have laid down some classroom rules 

so that students can complete their work before it is discussed and marked” (T4). 

Teachers added that providing scaffolding and motivation is important: “we have to 

guide our students and keep motivating them” (T2). The learning space observation 

(LSO 1) showed that while the students were engaged with the task, the teachers 

moved around and guided them. Either the provision of adequate scaffolding by their 

teacher or student adherence to the rules regarding work completion could explain the 

fact that more than half the students were behaviourally engaged in the learning. 

Student questionnaire data indicated that more than half the students (56.8%) 

kept trying until they corrected their mistakes while a similar number (52.7%) 

believed that if they tried, they will get the right answer. Student interview data 

extended these understandings, revealing that: “we have to sit in groups and find out 
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where we made the mistakes” (S7), and “we work in our groups to find the right 

answer to the questions given to us by the teacher” (S15).  

Students also identified that teachers gave them answers to some questions: “if 

we have difficulty with finding answers then our teacher explains and gives us the 

correct answer” (S4). While: “at times some of our friends copy our answers because 

they don't like finding answers for difficult problems” (S5). During LSO 1, it was 

observed that students worked in teams on the answers to problems and they were 

positively engaged. The students exchanged ideas and even helped each other, while 

in LSO 3 students moved around to other students to ask for answers. It was also 

observed that students distracted their classmates while asking for answers which 

might be regarded as a typical behaviour in any learning space. 

5.4.3 Cognitive Engagement  

Cognitive engagement is related to how well students are engaging with their 

work, contextualizing their learning, and making application to the world outside their 

classrooms. The student questionnaire data indicated that 67.1% of students felt that 

they learnt things that they thought will be useful for them in their lives. Of these it 

was found that Year 8 students were more cognitively engaged compared with other 

year levels. During interviews, students indicated that teachers taught things that were 

useful to them: “I have learnt things such as impact of good and poor agricultural 

practices on our rivers and oceans” (S1). Students indicated that they had also learnt 

about climate change: “I have learnt about the impact of climate change such as heavy 

rain, flood and coastal erosion on my country and other small countries” (S1). The 

findings reflected that students were able to relate to concepts that were of interest to 

them and their daily lives. 
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Findings from the teacher questionnaire showed that 72.3% teachers used 

local content to link scientific concepts to real life survival. During interviews, most 

teachers reported that they draw from local content in their teaching: “our curriculum 

contains a lot of local content which is important as it ensures survival of our citizens” 

(T1). Teachers also reported including content such as methods of conservation and 

use of renewable resources: “In Basic Science I include topics such as modern and 

traditional conservation methods, use of readily available resources such as sun and 

hydro for cleaner energy” (T3). 

Student questionnaire data highlighted that only about 56% of students could 

link things learnt in the science class with everyday life, with Year 8 students being 

more oriented towards engaging cognitively than other year levels. At interview, 

students provided possible reasons why some of them felt they could link certain 

concepts to everyday life: “after learning about evaporation, I know how our 

ancestors made salt at home” (S15), and “now I know why it is not good to wear 

shoes without grips on raining days” (S5). The stories passed on for generations help 

students to connect science concepts to their everyday lives in a better way. Even so, 

students expressed their desire for learning opportunities during which they could 

relate the science they were learning to their daily life: “I feel we need more 

opportunity where we can relate science learning to our daily life” (S2). It may not be 

possible to make connections with real life for every science concept being learned, 

but teachers may benefit from exploring the cultural significance of the concepts 

being taught.  

Findings from the teacher questionnaire showed that 62.4% of teachers clearly 

explained the relevance of science concepts to student’s daily life. Teacher interview 
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data confirmed that teachers made an effort to explain the relevance of science 

concepts to students’ everyday life: “I try linking science concepts to its importance in 

everyday life. For example, the importance of bees in our gardens and why plants 

such as guava is usually growing in large numbers in our villages” (T14). Teachers 

play an important role in helping students connect science concepts to their daily life 

which highlights the need for teachers to hold enough knowledge of culture and 

context to be able to scaffold students’ learning. 

5.5 Theme 4: Science Process Skills [SPS]- Experimenting  

The quantitative analysis showed that in only 31.1% of lessons students 

participated in practicals or investigations. In contrast, teacher interviews revealed 

that teachers understood the importance of doing experiments: “experiment is 

important component of science teaching and learning. It allows our students to 

acquire different skills” (T8). Students can build skills such as observing: “students 

can use their five senses depending on the experiment to collect information” (T1). 

Teachers shared that they also engaged students in appropriate practicals: “students in 

upper primary get more opportunity to do experiments than the lower primary. The 

new text book has limited number of experiments in comparison to the previous 

version” (T5). Teachers’ reflections indicate that they understand the importance of 

experiments and investigations in inquiry pedagogy as well as their effect on students’ 

acquisition of essential skills. Upper primary curriculum documents emphasise the 

importance of equipping students with scientific skills in preparation for science at 

secondary level and beyond. However, teachers perceive that there is a need for more 

experiments and students report that they do not participate much in such learning.  
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The teacher questionnaire data showed that in 79.2% of the lessons that 

incorporate experiments, students followed teachers’ instructions. The LSO 2 

affirmed these data, observing that five teams adopted an experiment from the text 

book while one team designed their own experiment. It was also observed that 

cookbook experiments were widely emphasised by teachers, placing the importance 

on teaching scientific content instead of skills such as fair testing. The teacher 

interviews revealed that teachers gave students the methods to follow: “students often 

follow my method in doing experiment” (T2), believing their method was safe for 

students: “the method I provide is a safe method in preventing any problems” (T11). 

Teachers had confidence in the experimental design outlined in the textbooks 

provided by the MoE: “the textbook methods are tested and safe methods. The 

methods are same for all students” (T7).  

Teachers also felt that though the methods are usually given to students, the 

process still helps them to build their skills as they go about completing each step: 

“students read and interpret each step of the experiment before they set up the 

experiment” (T8). During LSO 2 it was observed that in their teams, students read the 

text and highlighted the key words of each experimental step. Teachers noted that 

doing experiments helps students build skills of measurement and using numbers: 

“certain experiments allow students to measure certain volume of liquids and use 

standardised units of measure” (T1). The findings reflected that majority of teachers 

engage students in structured inquiry because they perceived it as safe, since the 

methods were written and tested by the curriculum developers and that it helped them 

develop STEM skills. 
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In their questionnaire responses, approximately 30% of students indicated that 

they were given opportunities to either design their own experiments or undertake an 

experiment or investigation to test their own ideas. Teacher interview responses 

demonstrated that while teachers understood the importance of providing such 

opportunities to their students they believed that the aim of primary science is to build 

certain experimental skills: “no doubt that our students should be given opportunity to 

design their own experiments and test their ideas but it only possible to teach specific 

skills associated with experiments” (T7). Teachers also believed that too much 

reliance on the textbooks restricts open inquiry opportunities for students: “it is easy 

to follow experiments from the textbooks” (T2). As an analysis of the quantitative 

teacher data indicated, rural teachers are more flexible with their teaching plans and 

strategies; hence, rural students experience more inquiry. In addition, these results 

imply that for most teachers, there is a disconnect between the rhetoric of inquiry-

based learning and implementing it in practice. 

Key to inquiry learning is the ability for students to represent their ideas and 

understandings. A large percentage of students (60.8%) reported experiencing being 

able to create explanations of their ideas in their science classes, and teacher 

interviews confirmed that this was the case: “students in the lesson are given 

opportunity to create physical or verbal representations of an idea” (T1). During class, 

one teacher noted that: “students are engaged in making sense of the scientific 

information” (T5), a comment confirmed in the LSO 2 where students were observed 

working collaboratively, drawing explanations of different layers of liquid in their 

measuring cylinder.  
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Related to students representing their ideas is the opportunity for students to 

draw conclusions from the experiments they had conducted. Student questionnaire 

data revealed that only a small percentage of students (~29%) were provided with 

such opportunities. During interviews, the teachers acknowledged the importance of 

drawing conclusions, however, they held reservations about this stage of 

experimenting: “My students can create their own conclusion, but they need to help to 

refine it” (T3), and “I give incomplete sentences on conclusion and the students fill in 

the blank” (T5). Teacher comments suggested that they believe that providing this 

opportunity to students was taking up a lot of their teaching time: “students require a 

lot of time to write their own conclusions. I have to wait for them to complete before I 

can restart my teaching” (T10). The LSO 2 showed that the teacher formed the 

conclusions for their students while the students copied them directly from the board. 

Teacher responses and observed teacher behaviour indicate that they felt that students 

lack the skills to generate their own conclusions; hence, teachers feel the need to 

scaffold students. These results may also imply that there is pressure to get through 

the curriculum within a given timeframe. 

5.6 Theme 5: Multimodality and Student Learning 

This theme emerges from the data related to students’ perception of learning 

science through a multi-modal approach. In this study, multimodality is used to refer 

to the combination of more than one mode in representing scientific concepts. It 

explores the learning space observation to identify the impact of multimodality 

approach on student learning. The analyses are based on both teacher and student 

questionnaire data, learning space observation and interview responses. 
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The teachers’ responses to the questionnaire indicated that to some extent they 

allow their students to generate their own representations of scientific concepts 

(~52%), generate models (~37%) and engage students in discussions about science 

concepts (~48%). During interviews, students indicated that they preferred using 

different strategies together, instead of just one: “I don't like only to stand up and talk 

about my work, but I like to use drawings and things that I have created to explain my 

understanding” (S5). Their reflections suggest that incorporating a multi-model 

approach into science classes has a positive impact on student learning.  

During LSO 1, it was observed that the teacher used a multi-modal approach 

in her class during lessons about the impact of human activities on the environment. 

Through a story telling strategy, students shared their experiences with the team and 

their teacher. Students then produced representations in response to the teacher’s 

question: “Increased flooding in Fiji, draw me the cause, effect, and solution that we 

have learnt?”. The teacher facilitated the inquiry process in a sequence of lessons 

where she assigned students to work in teams of six. The class teacher explained the 

criteria for team selection: “I put students of mixed abilities together so that they can 

support each other”. Team members explored various sources of information such as 

textbooks, newspapers and a collection of information from their parents/ guardians 

and community members on how the phenomenon was evident in their local context. 

The teacher listened to their stories about flooding, exclaiming: “I never knew of this 

happening” (Class Teacher). The teacher asked probing questions of the students in 

their teams as they worked: “Why do you think there is increased flooding in Fiji in 

recent years?” and “How can we be sure?”. The teacher also asked questions based on 

students drawing to initiate the thinking. As students planned and designed their task, 
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they asked questions of each other and the teacher; for example: “How can we put all 

information together?”. While not many students engaged in asking questions, they 

responded to the teacher’s questions regarding their drawings.  

The teacher negotiated discussions on the concept of siltation, deforestation, 

soil erosion and ways of reducing the impact of flooding on their community. During 

the discussion the students explained to the teacher, to their teams and later to the 

whole class what they believed to be the cause, effect and solution and what made 

them arrive at that solution. The classroom organisation enabled the representations to 

be collaboratively produced. Constructing drawings of the phenomenon was engaging 

for the students, as the teacher noted: “everyone in the class likes to draw and we have 

some really good artist”. Students wanted to create their best work, as one student was 

heard to comment: “let’s create a draft before a final drawing is put together”. With 

the help of the teacher, students organised their drawings into three categories: first, 

the cause of flooding in their local context, the effect of it on the local environment; 

and, finally, possible solutions to reduce flooding. The drawings which are discussed 

below, are representative of all those from other groups as a similar approach was 

seen in all. 

Activity A:  The ‘cause’ of increased flooding in Fiji 

The students organised their drawings into categories. The first category: the cause of 

flooding in their local context (Figure 5.1), enabled students to portray their 

understanding of logging and deforestation as indicated by fallen trees, piles of logs, 

heavy machinery and trucks carrying logs.  
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Figure 5.1. Drawing showing cause of increased flooding.    

 

The teacher provided students with the opportunity to explain their drawings and 

understandings as can be seen in the verbatim report of the teacher-student dialogue 

reported below: 

Teacher: “Can one of you please explain what your group has drawn". 

Student: “In this drawing you can see all trees are being cut.” 

Teacher: “How can you be sure that trees are being cut?” 

Student: “When I visited my grandparents in their village, I saw big trucks 

carrying logs.” 

Teacher: “How does it cause flooding?”. 

Student: “Teacher, you said that dead plant roots cannot hold soil, so they are 

loose to go during rain”. 
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This dialogue indicates that students understood the reasons behind increased 

flooding in their community. The reasons they provided for increased flooding drew 

on their prior experience and knowledge from within the social context of their 

community. This was evident through the students’ verbal explanations where they 

contended that the cutting down of trees to supply timber was increasing in the 

community. Students were able to contextualise the phenomenon based on their 

experience and observation in their village. Students appeared to enjoy discussing 

their own and each other’s understandings as they were seen smiling, contributing and 

asking questions of other students. The activity could have been enhanced if the 

teacher had incorporated different levels of questions in order to scaffold student 

understanding and reasoning.  

Activity B:  The ‘effects’ of flooding in their community 

The students organised their drawings into a second category: the effect of 

flooding in their local context. Figure 5.2 shows one team’s drawing of the possible 

effects of flooding on the local community.  
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Another Student: “When lot of water is coming into the river, it overflows 

into the village.” 

Teacher: “Can you explain the impact flooding has on the village?” 

Student: “Water gets inside houses and damages everything. Also crops such 

as cassava and dalo are damaged”. 

Teacher: “Why this group has drawn houses near the river”. 

Student: “In villages the houses are always near river”. 

During the discussion with their teacher, the students justified the positions of 

elements in their drawing: “the river flows down the river and the houses are found on 

each side” (Student). 

The drawing showed the effect of flooding on the local community using a 

visualisation of a village on the riverbanks. Students supported their drawing through 

explaining the impact of flooding verbally: 

During heavy rain the loose soil is washed down into rivers as the roots are 

dead and no longer can hold soil.  This makes the river shallow which is called 

siltation.  Therefore, during heavy rain, it causes an overflow of water into the 

surrounding village causing damage to house and crops. (Student)    

When used together, drawings and oral presentations enabled students to explain the 

phenomenon with more meaning. Throughout the process, the teacher commented 

and provided questions for students to refine their understanding of key concepts, to 

improve their drawings and verbal presentation. During the observation it was noticed 

that the teacher’s explanations and comments in relation to certain concepts lacked 

clarity. This observation suggests that teachers would benefit from PL to enable them 

to develop a more comprehensive understanding of the RCA. 
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Student: “Teacher that is teamwork. To help each other in planting trees”. 

Teacher: “Why this group has drawn the map of our country”? 

Student: “Plant trees everywhere in the country to reduce the impact of 

flooding”. 

An examination of the reasons for drawing the replanting of trees in Activity C, made 

it clear that group had a detailed understanding of the re-planting process. In their 

drawing the students contextualised the element of collaboration through including 

people holding hands which indicated that working socially helped each other in 

achieving their goal. Students working collaboratively to produce representations is 

an effective process for the creation of representations of understanding. The 

diagrammatic representation of the map of Fiji on their drawing indicates that the 

students were aware of the solution proposed and its importance to whole of Fiji, thus 

generalising their thinking from their specific context to a wider national context. 

While the teacher examined the diagrams to determine whether or not the students 

had understood the concept being explored, she did not use a rubric to assist with the 

assessment process.  

 The findings revealed that multimodality plays an important role in teaching 

through inquiry. Both students and teachers were positive about this strategy. 

Teachers can help students to develop critical thinking by allowing them to create 

multi-modal representations through links to contextual experience. It was also noted 

that students’ understanding of science concepts was enhanced through teacher 

guiding them to make appropriate links between representations. The findings 

demonstrated that multimodality was particularly important for primary science 

students as they try to navigate their strength in creating representations.  
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5.7 Theme 6: Political Dimension on Implementation of 

Inquiry  

This section considers the impact of the political dimension on the 

implementation of inquiry-based practices. Anderson (1996), described political 

dimension as “matters of authority, power and influence, including the negotiation 

and resolution of conflicts, and moral issues of justice and fairness” (p. 38). The 

political dimension is an extrinsic factor and includes elements such as leadership and 

support, resources, class size, appropriateness of curricula, and time. The dimensions 

of this theme include reform to curriculum, science curriculum, culturally responsive 

curriculum and the availability of educational resources. 

5.7.1 Reform to Curriculum  

Teachers responses to the questionnaire indicated that almost all teachers 

(94.4%) recognised the need to use inquiry as part of the 21st century teaching and 

learning. In their interviews most of the teachers revealed that they understood the 

shift to child-centred learning, as indicated by an urban teacher: “FNCF emphasises 

child-centred learning which is guided through social constructivism. This shift is 

important to provide students with relevant skills” (T1). They also understood the 

necessary change in their role to that of a facilitator: “the new curriculum requires 

teachers to scaffold student learning through child-centred learning” (T9). Teachers 

further reported on the importance of designing appropriate learning experiences: 

“from my interpretation of the document, I think the new curriculum allows teachers 

to provide their students with opportunity to think and find solutions to problems in a 

real-life situation” (T4). Teachers’ reflections indicated that they held positive 
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perceptions of the national document because it endorsed a constructivist approach to 

learning and teaching. 

Most teachers appreciated the construct of the FNCF as it takes into 

consideration the needs, context, culture and politics of Fiji: “ the new curriculum is a 

result of education review and takes into account the importance of context in a Fijian 

society, the way  Fijians live and the need to have a widely accepted curriculum”(T1) 

and the “aim to prepare students for the job market” (T9). It was also reported that: 

“the curriculum framework is guided through the principles that ensure our students 

are taught suitable skills and proficiencies to embrace the challenges and 

opportunities in the twenty-first century” (T3). The findings reflect that the inclusion 

of context, culture and the need to meet global demand in the curriculum document 

underpins the need to teach using inquiry. 

Teacher interviews revealed that there was some frustration with their 

understanding of the whole document: “though the document has clear vision and 

mission statement, I feel there is confusion with the student assessment” (T8). A 

teacher further stated that: “I am familiar with the proposed internal assessment in 

FNCF which I believe promotes child-centred learning, but recent changes to bring 

back year-end examinations is creating confusion between providing students with 

lifelong learning experiences and preparing them for examination” (T 10). Similar 

sentiments were shared by the majority of teachers, regardless of their school 

location. These findings indicate that teachers are frustrated with the recent re-

introduction of examinations which is disadvantageous to implementation of inquiry 

pedagogy. The re-introduction of examination fuels teacher-centred pedagogy and 
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rote learning, hence, may be a barrier to the implementation of an inquiry-based 

pedagogy. 

5.7.2 Science Curriculum 

While overall teachers viewed the FNCF positively, a large percentage 

(~60%) noted in the questionnaire that they held negative views regarding the 

construction of the primary science curriculum. Most teachers interviewed expressed 

dissatisfaction with the design of the curriculum: “I feel the syllabus could have been 

designed in a better way” (T5), as “the curriculum only includes the major learning 

outcomes and we teachers have to develop the mini learning outcomes based on our 

own interpretations” (T9). Some teachers also reported that the 21st century skills 

advocated in the FNCF are underemphasised: “I feel the science curriculum does not 

fully incorporate essential skills as documented in FNCF” (T2). Some contrary views 

were also shared: “the syllabus emphasises the teaching and development of 

communicating, problem solving and critical thinking skills” (T12), however, 

teachers may need assistance in working with it: “I find difficulty with interpretation 

of new curriculum” (T16). The data suggests that there is a need to raise teachers’ 

awareness about the curriculum and for the curriculum developers to incorporate 

teacher suggestions for its effective implementation.  

According to teachers, the FNCF provides opportunities for flexible teaching: 

“the syllabus gives teachers the freedom to design activities for their students” (T3), 

as “I think the curriculum emphasises the content and the way learning should take 

place (T8). Teachers also liked the interdisciplinary approach proposed in the 

document as: “it allows teachers to integrate their lesson with other subjects” (T1). 

Teachers recognised that the curriculum is guided by a constructivist approach: “I 
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think science curriculum scaffolds teachers into providing meaningful and students-

centred experiences for students at all levels” (T7). As the Education Officer 

explained, the FNCF is an outcome-based curriculum intended to enhance student-

centred learning:  

It ensures teachers freedom to choose appropriate teaching methods aligned to 

constructivist approach. At the end of each science curriculum, there are notes 

for teachers on how to teach their classes. However, I think it is not happening 

the way it was intended for. (EO) 

Teacher implementation of the curriculum is supported through other 

resources, including prescribed textbooks. However, as indicated in the teacher 

questionnaire, a large percentage of respondents (~78%) felt that the textbook is not 

inquiry based. Some teachers interviewed expressed frustration with the use of 

textbooks: “teachers are depending too much on the text book” (T5). While the 

curriculum writers have aligned the textbooks to the curriculum, they have not 

designed it necessarily to guide inquiry: “most teachers are teaching page after page 

from the textbook and not necessary unpacking curriculum” (T14). However, some 

teachers indicated that they found it easier to teach using the textbook: “textbook is 

aligned to content learning outcome, it contains everything we need in order to 

achieve the outcome” (T15). The Education Officer noted that the way that the 

textbook and the curriculum are perceived may need to change:  

Textbook is prepared as a reference to science curriculum which could be used 

as a guide and not necessarily copied down page after page by students.  

Teachers have the autonomy to use their own resources, even the old text 

books for experiments and investigations. Teachers should understand that the 
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science curriculum is no longer a “prescription” but an outcome-based 

document to facilitate active learning such an inquiry. (EO) 

Finally, a key issue for both the implementation of the curriculum and the 

uptake of inquiry pedagogies is the time needed to prepare an inquiry lesson. The 

questionnaire data indicated that approximately 75% of teachers believed that they do 

not have enough time for preparation. These perceptions were expanded upon during 

the interview, revealing that, due to the demand to complete coverage and prepare for 

examinations, teaching through inquiry was challenging: “I feel I do not have enough 

time to prepare inquiry classes because we have to complete curriculum in the given 

time frame and prepare students for examinations” (T5). The findings revealed that 

there is tension between endorsed inquiry strategy and resurgence of examinations 

which inhibits successful implementation of inquiry due to pressure to complete the 

curriculum. 

5.7.3 Culturally Responsive Curriculum 

The teachers interviewed agreed that the science curriculum was culturally 

responsive: “I believe the current science curriculum contains elements of culture and 

practice. The science curriculum connects to cultural knowledge, skills and values 

which must be passed to the next generation” (T7). A majority of the teachers also 

shared that the curriculum provided a pathway for integration of prior experiences and 

knowledge: “recalling the contextual experience within their teams provides better 

understanding of scientific concepts, hence makes more meaning to students” (T4). 

Overall, the curriculum was perceived as promoting inquiry through collaborative 

learning which is an important element of Fijian culture. 
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The qualitative findings demonstrated that teachers were aware that the 

current curriculum allowed connectedness between cultural and scientific knowledge: 

“I think our curriculum helps teachers to contextualise their teaching and helps 

students to develop meaning and recognise the importance of traditional knowledge” 

(T14). A teacher gave an example of using ‘Diya’ which is a small cup shaped oil 

lamp made out of clay, as a source of heat: “I allow students of Indian origin to bring 

Diya to be used as a source of heat for an experiment on heating. This helps to build 

on the cultural knowledge students hold on heat” (T7). Teachers also shared that the 

curriculum makes reference to culturally appropriate content, such as examples on 

conservation methods: 

Curriculum allows students to research on modern and traditional conservation 

methods for freshwater, marine and forest. Students have previous knowledge 

of many scientific concepts, so it is important that teachers facilitate to build 

knowledge and assimilate it with scientific knowledge. (T9) 

These findings reflect that culturally appropriate content and knowledge is seen as an 

enabler for the implementation of inquiry.  

At interview, teachers also indicated that the curriculum gave importance to 

cross-cultural literacy: “the flexibility of culturally inclusive curriculum allows 

teachers to use words from different languages to explain a concept or make words or 

statements explicit” (T15). An example through Talanoa included:  

When talking about plants such as Mikania micrantha which is the scientific 

name for Mile-a-minute, I use names from two main cultures which is ‘Wa 

Bosucu’ from I- Taukei and ‘Titaiya Baur’ from Indian context. This helps 
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students to relate better as they may come in the classroom with prior 

knowledge from their context. (TA2) 

The inclusion of cross-cultural literacy helps students to think more deeply and 

connect to what they already know. 

Moreover, teacher interviews indicated that while sharing contextual and 

diverse cultural experiences is important for driving the inquiry process, they 

experience issues with implementing them. Teachers indicated that: “it is not that 

teachers are in-sensitive to diverse cultures, but it is the lack of cultural knowledge 

that prevent such opportunities from turning into total reality” (T6). Through Talanoa 

a teacher reported that “only if teacher training institutions align their teaching 

framework with curriculum reforms, teachers would be better prepared to embrace 

culturally inclusive curriculum” (TA1). Fijian teachers are aware of the importance of 

culturally-responsive pedagogy outlined in FNCF, hence contextual and cultural 

experiences are key to implementing inquiry pedagogy in the classroom. 

Finally, teachers revealed that culturally responsive teaching is an important 

component of inquiry approach: “scaffolding using cultural experiences helps 

students to understand better and it improves their academic achievement” (T3). 

Teachers also talked about engaging students in science activities that are more 

meaningful for students: “I take my students for excursions so that students can see 

things and relate well with scientific understanding” (T12). School excursions draw 

upon traditional connections for Fijians since for generations they have hiked in the 

forest and mapped oceans, learning techniques, knowledge, and using their survival 

skills to gather food and medicines. It provides an additional dimension to inquiry 
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learning by contributing to increased student engagement, improving social skills and 

an appreciation of rare and exotic wildlife and plants. 

5.7.4 Availability of Educational Resources 

The findings relating to educational resources are presented under two sub-

headings: science equipment and chemical and ICT supplies. 

5.7.4.1 Science Laboratories, Equipment and Chemical Supplies 
During interviews a majority of the teachers argued that the science laboratory 

is important in teaching students through inquiry: “engaging students in laboratory 

provides them with genuine inquiry experience” (T13) and “helps to builds science 

process skills” (T1). They stated that the science laboratory is important in promoting 

active learning: “students should learn in space where they can hold apparatus, 

conduct practical activities, watch reactions, smell and feel the product, which would 

help children to connect to other phenomena” (T3). The laboratories act as a bridge to 

connect theory with practical knowledge: “laboratories provide space where students 

can perform experiments to prove things they have learnt in their lessons” (T8). The 

study established that only three out of 16 schools had separate science laboratories 

for experiments and scientific activities, while others used their classrooms: “I use my 

classroom for experiments and investigations” (T6). On the other hand, a teacher in a 

school equipped with a science laboratory shared: “my school has a fully functional 

laboratory, which even has few computers in the laboratory for students to do 

research” (T11). Teachers explained that the head teachers played an important role in 

building science laboratories: “my head-teacher had a vision to have a science 

laboratory in the school, so requested the MoE’s assistance” (T11). The Education 

Officer believed, however, that laboratory was not an issue for the lower year levels: 
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“the primary syllabus includes simple experiments which could be done in 

classrooms, but upper primary might face few challenges doing experiments in their 

classrooms” (EO).  

 While access to a laboratory and other classrooms within which science 

activities are conducted are perceived as important, these rooms also need to be 

stocked with appropriate equipment and chemicals. In the teacher questionnaire, only 

22.0% of teachers believed that they had enough resources such as chemicals and 

apparatus at their disposal. Regardless of the school location, most teachers argued 

during interviews, that when schools lack resources, teaching through an inquiry 

approach, is impeded. Not having enough chemicals and apparatus for everyone to 

engage in hands-on activities meant that: “only few students get the opportunity to do 

experiments” (T4); “instead of doing experiments individually or in pairs, I ask my 

students to work in teams of five or six members (T2). Teachers acknowledged that 

science kits are supplied by the MoE, but “it does not include all materials needed to 

do experiments” (T1). However, the Education Officer claimed that the MoE supplies 

sufficient science kits and funding and it is a matter of schools managing their 

resources:  

MoE supplies science kit to schools which contains some chemicals and 

apparatus as well as microscopes. Each year 50 new schools are given the kit. 

Teachers should put in request to their respective head teachers. All schools 

are fully funded by the government and there is no reason why schools cannot 

purchase the science materials they need.  The head teachers should use their 

school grant to buy the materials. (EO) 
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Due to limited resources teachers revealed that they were improvising by 

using low-cost or recyclable materials to conduct investigations: “I think most of the 

experiments in primary schools can be conducted using improvised materials such as 

making electrical circuit with materials readily available at home” (T4). The use of 

low-cost teaching materials was evident in one lesson observation (LSO 2) where 

students improvised a Bunsen burner by using candle in a jar, tripod stand using a pot 

stand, and lid of a Pyrex cooking pot as an evaporating dish. Teacher responses reflect 

that the lack of chemicals and apparatus may impact upon the ability of students to 

develop appropriate science process skills (SPS). 

5.7.4.2 Educational ICT Tools 
In the teacher questionnaire, less than 50% of teachers reported that their 

students used ICT (internet, simulations, and videos) to support inquiry learning in 

their lessons. Interview data revealed that teachers were aware of the importance of 

ICT for 21st century teaching and learning: “it allows more student participation in 

tasks and enhances student-centred learning” (T7). They also expressed that it enables 

students to further their understanding: “Teachers stated that ICT enhances research 

skills: “students build their research skills when they carry out their research 

online” (T15). However, some teachers also believed that primary age students 

needed teacher guidance in using ICT effectively: “it is important for teachers to 

provide suitable scaffolding as students explore concepts using ICT so that students 

can select appropriate information from a range of information.” (T11).  

In the student questionnaire, responses aligned with teacher data indicating 

that approximately 50% of students reported that they used the internet to complete 

their task. During interviews, students expanded upon how they use ICT: “I do my 
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research on the internet. I also make documentaries or videos on the issues such 

as pollution and climate change. It is fun to use technology in my studies.” (S10). 

Students also played educational games: “I use internet to solve quiz and play 

games such as Minecraft” (S12). Unfortunately, only 23.9% teachers reported 

having enough ICT tools for creating an inquiry learning environment in schools, 

with a greater deficit in computer resources reported in rural schools. Interview data 

indicated that in schools: “there is not enough computers for students” (T5), and 

limited internet service available for students: “students do not have access to the 

internet” (T10), a situation that is common for rural schools. However, a few 

urban teachers also held views that schools were incapable of providing all IT 

tools: “It requires a lot of monetary support from the MoE to equip schools with 

ICT materials” (T7). However, the Education Officer rejected this notion and 

explained: 

All schools are given grant which can be used to buy computers and other 

digital resource and the grant is enough to equip the schools as per need. 

The MoE has started a project ‘a laptop per child’ for primary schools and 

‘a tablet per child’ for year 12 and 13 students” (EO).  

The findings revealed that all teachers were aware of the importance of ICT in 

inquiry but a lack of clarity on who should provide ICT resources was causing 

confusion; hence, decreasing the opportunity for students to attain 21st century 

skills.  
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5.8 Theme 7: Technical and Professional Dimensions to 

Implementation of inquiry 

This theme relates to technical and professional dimensions to 

implementing inquiry which includes PCK and teachers’ professional learning on 

the implementation of inquiry. 

5.8.1 Impact of Pedagogical Content Knowledge (PCK)  

The questionnaire data indicated that only 49.0% of teachers reported that they 

had an adequate level of science content knowledge to teach primary science. During 

interviews, some teachers reported that even teachers with a teaching degree or 

diploma felt that they did not have enough science knowledge: “even though, I have 

done a degree in Education, I still have to do extensive research to prepare myself to 

teach” (T1). Some teachers felt pressured to give factual content knowledge: “I fear if 

I don't provide my students with accurate explanation of the concepts, they might take 

the matter to higher authorities” (T). They also reported that they lacked the 

confidence to explain science concepts: “I always have difficulty with explaining 

science concepts and ideas” (T11), and hence answer questions raised by students: “I 

end up giving brief explanation on my own or using textbook” (T16). Teachers find 

some particular science concepts difficult to explain; for example, one teacher shared: 

“For the topic Forces, sometimes I feel students struggle to understand my 

explanation” (T13). A few teachers also avoided argumentation due to a fear that it 

will get out of control: “science debates are always interesting, but it needs lot of 

teacher preparation and research otherwise it can go beyond your expectation” (T12).  

On the contrary, teachers with a science background felt confident teaching 

science: “I have done secondary school science, therefore, I am confident at teaching 
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science” (T8), which helps their conceptual knowledge: “teachers who have done 

biology, chemistry and physics in their high schools are very good at explaining 

concepts to their students” (T7). It was also found that experienced teachers felt more 

confident teaching science:  

With 25 years of teaching experience, I don't find any issues with teaching 

science, but I still do research to update my knowledge of the concept. I feel 

science knowledge is always evolving, so teachers need to engage in various 

activities to update their knowledge. (T5)  

These reflections indicate that those teachers not confident with the science content, 

struggle to teach science and therefore rely overly on the textbook, while and 

avoiding important inquiry pedagogies such as argumentation. Hence, teachers’ 

science knowledge does not necessarily equate to inquiry teaching. 

Other than an adequate grounding in science content knowledge, teaching 

science requires appropriate pedagogical knowledge to design engaging science 

lessons. The questionnaire data revealed that only 36.7% of teachers felt confident 

with designing inquiry activities, while some teachers admitted in interviews that they 

also had difficulty designing experiments: “I tend to plan simple experiments and 

activities for my students” (T5). Once again, this lack of capacity resulted in teachers 

becoming overly reliant upon experiments and activities from the textbooks: “I find it 

easy to engage my students with experiments from the textbook because it has been 

designed by curriculum officers” (T7). Some teachers were hesitant, therefore, to 

design activities that would build deep understanding: “I don't want to go wrong with 

the activities so simple activities are better” (T11). Experienced teachers on the other 

hand, expressed confidence in designing activities that cater for all levels of students 
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to stimulate deep thinking: “I can design different activities for students with different 

learning abilities” (T9). For novice teachers to build their confidence takes time: “I 

have four years of teaching experience and I am still building my science confidence” 

(T2).  

A majority of the teachers also indicated that their training was not sufficient, 

resulting in difficulties in interpreting science syllabi: “teachers have not been trained 

well to unpack the learning outcomes so that relevant activities can be designed to 

involve students in learning” (T5), and unpacking it for lesson delivery; “I believe 

unpacking content learning outcomes into mini learning outcome is difficult” (T12). 

Linked to this was the need to embrace child-centred teaching pedagogies: “I have 

problem with identifying methods which I can use to help students to understand 

scientific concepts” (T11). Most of the teachers reported that they were not confident 

with different instructional strategies: “at times it becomes difficult to establish which 

teaching methods are best for students” (T2). Some teachers also expressed frustration 

with the 5Es model: “I don't know how to plan science teaching using the 5 Es” 

(T13), “I think I have not understood the 5E model well” (T10).  

As discussed earlier, an understanding of cultural knowledge is important in 

teaching science and incorporating appropriate pedagogical strategies. No education 

is culture free, hence, it is important for teachers to understand the cultural values 

inherent in their context so that they can be built in science teaching: “I understand 

both main cultures, therefore, it is easy for me to connect science knowledge with 

cultural knowledge” (T5). A few teachers indicated that they need cultural knowledge 

on ‘Taboos’ or things which should not be done by teachers: “teachers must be aware 

of concepts that shouldn't be taught while certain group of students are together” 
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(T16). These findings highlight the need for PL focussed on planning and designing 

inquiry activities linked with the 5Es model and inclusive of cultural context, 

particularly for novice teachers.  

5.8.2 Professional Learning for Teachers  

The quantitative data revealed that a large percentage of teachers valued PL as 

a way of updating subject knowledge (~93%) but did not have access to adequate PL 

programs on pedagogy and science content (~91%). The interview data confirmed the 

importance of PL in updating science knowledge, as: “primary teachers are not 

science specialist, therefore, PL can help to build science content knowledge” (T2), 

and that “there is a need to have subject specific PL” (T4). As indicated previously, 

teachers have difficulty teaching some science concepts more than others, therefore, 

“the difficult concepts can be identified and unpacked during PL sessions” (T1). 

Questionnaire responses also indicated that teachers (93.5%) valued the extent 

to which PL can help update pedagogical skills. Teacher interviews revealed that such 

learning is important: “due to change in curriculum and the demand to embrace child-

centred pedagogies, appropriate PL is needed” (T9). PL can help unpack the 

pedagogies: “the current curriculum requires teachers to teach using constructivism” 

(T11) and address the confusion amongst teachers on which activities can facilitate 

constructivism: “sometimes I wonder what type of activities can be good for 

constructivist approach to help students learn better” (T14).  

As discussed, PL focussed on improving the teachers’ knowledge and skills of 

inquiry: “I need PL on different aspects of inquiry process such as our role, designing 

inquiry experiments and activities, and questioning” (T 14) is useful, as is PL 

concentrated on the use of the 5Es in science learning: “our planning and teaching 
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must be done using 5Es, but I am not confident with it” (T2). It was apparent that 

teachers are less motivated to practice inquiry: “due to lack of PL on inquiry” (T4).  

All teachers attended around 20 hours of PL organised either within the school 

or through external bodies, as: “it is mandatory for teachers to undertake minimum of 

20 hours of PL each year” (T8). However, the PL that was provided is not structured 

around the needs of the individual teachers: “our head teachers decide which PL will 

be conducted and it also depended on who was available to conduct PL” (T1). It was 

reported that: “there is no specific requirement from the MoE on the content of PL. It 

would be good to have PL on specialist subject areas and on innovative pedagogies” 

(T11). Teachers also reported that in regard to school-based PL: “the PL on general 

topics is just a waste of time because I want needs-based PL to upgrade my 

knowledge and skills” (T12). However, sometimes a teacher from the school is 

invited to attend more useful PL, organised by the MoE: “sometimes I do get a chance 

to attend workshops organised by MoE, which is mostly content specific” (T1). 

The teachers also highlighted the importance of learning through inquiry: “I 

want PL where I could actually do experiments and investigations to teach myself” 

(T2), recognising the usefulness of PL when “teachers can get together and learn from 

each other” (T4). Teachers expressed a preference towards lesson study. Lesson study 

incorporates the features of effective PL as it focuses on content and student learning 

with the aim of developing teachers PCK. However, teachers acknowledged that 

primary teachers do not have free periods to attend lesson study: “I have attended 

lesson study, but not all teachers get a chance to go to the venue due the busy work 

schedule” (T1). Though teachers perceive lesson study positively, they face 

challenges with scheduling it within official school hours. Though such PL brings 
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together teachers with open and curious minds with the aim of increasing 

understanding and clarity around pedagogies and concepts, the process is deemed 

unsuitable for primary teachers, due to a lack of availability of free time during school 

hours.  

5.9 Chapter Summary 

Through its analysis of interviews, learning space observation and Talanoa, 

Chapter five has discussed the perceptions of teachers about the learning and teaching 

in the 21st century. The chapter also highlighted the importance of building the 

essential STEM skills such as problem-solving, critical thinking, communication, 

collaboration, and ICT. Subsequent discussion linked inquiry learning to 

collaboration, critical thinking, communication, questioning and teacher’s role in the 

learning space. The chapter also captured the impact of inquiry on student 

engagement by exploring the affective, behavioural and cognitive dimensions. Later 

in the chapter, the importance of building SPS through experiments were discussed 

followed by the discussion of the impact of multimodality on student learning. 

Further, the technical and professional dimensions of the implementation of inquiry 

were revealed. Finally, the positive and problematic elements associated with 

implementing inquiry and the political dimensions such as resourcing, provision of 

useful PL and the impact of curriculum pressures were explored. The next chapter 

discusses the quantitative and the qualitative findings of the study in relation to the 

relevant literature. 

 

 

  



 

 201 

Chapter 6 

Discussion 

6.1 Introduction 

This chapter discusses the findings obtained from the study about teachers’ 

perceptions on science inquiry in Fijian primary schools. The results of the study 

presented previously in Chapters 4 and 5, revealed some important patterns and points 

which require further interpretation and explanation. To help guide the discussion, 

this chapter returns to the research questions that the study seeks to answer. The 

discussion and clarification of the results will be presented with reference to the 

literature review and theoretical framework. The three research questions are: 

1. How do teachers perceive Science inquiry in Fijian primary schools 

2. What impact has teaching through inquiry had on student learning?   

3. What factors inhibit or promote the implementation of inquiry in Fijian 

primary schools? 

As outlined in the last two chapters, the results of the study indicate that a 

number of inquiry variables such as curriculum reform, availability of educational 

resources, PCK and PL were identified as significant predictors of the implementation 

of, and students’ learning through inquiry in primary science. The results of this study 

require further interpretation, particularly through a consideration of the cultural 
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milieu of Fijian schools, as the findings highlighted that cultural context is a 

significant influencing factor on teachers’ actions and student learning. 

6.2 RQ1: How do teachers perceive Science inquiry in 

Fijian primary schools? 

The discussion for RQ1 is presented in regards two major themes. Theme 1: 

Twenty-first century teaching and learning, and theme 2: Fundamental Characteristics 

of Inquiry. 

6.2.1 Twenty-first century learning and teaching 

In Chapters 4 and 5, the teachers reported their perceptions regarding their 

understandings of the two key dimensions for an inquiry approach: their perception of 

teaching and learning in the twenty-first century, and the constructivist approach of 

teaching and learning of science.  

6.2.1.1 Rethinking: The Twenty-first Century Teaching and Learning 
An examination of the results of this study revealed that teachers understood the 

notion of teaching and learning in the 21st century. These results were similar to those 

identified by Bybee (2010) and Beers (2011) who stated that teachers needed to 

understand the importance of 21st century pedagogy. Teachers understood the need to 

prepare students for economic competitiveness and current global demand. Teachers 

also demonstrated the understanding of skills needed in the twenty-first century which 

Taylor (2016) claims are a powerful driver of educational reforms. Consistent with 

the findings of Murnane and Levy (1996), the teachers recognised skills such as 

problem-solving, critical thinking, collaboration communication, and use of ICT as 

employability skills needed in a rapidly changing society. Employers prefer workers 
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with those skills to drive economic growth (Beers, 2011; Bybee, 2010; DiBenedetto, 

2018; Timms et al., 2018) and ICT has become an important tool in helping students 

acquire the twenty-first century skills. The Fijian teachers acknowledged the 

importance of, and their use of ICT in learning spaces enabling communication 

through deep interaction, dialogue, and sharing of ideas which could also help to build 

inquiry skills. As the teachers need to have sufficient skills to teach in a technology-

rich learning space, the burden falls on schools and the MoE to equip teachers with 

the skills necessary to facilitate learning through the use of technological tools. Fijian 

teachers’ perceptions align with the intention of the Fijian curriculum of developing a 

knowledge and skilled-based society in preparation for global job market.  

The need for holistic education in the 21st century is one of the goals of the 

Fijian MoE. Accordingly, its framework for teaching associated skills is aligned to 

STEM education and a key learning area for primary education. Similar to the views 

shared in a study by Tan et al. (2017), science teachers were inclined to teach 21st 

century skills in a holistic way, which they believed could help students develop 

deeper understandings of STEM, rather than using a fragmented approach. 21st 

century skills can be infused in all subjects, especially STEM subjects, and cultivated 

across them. Such perceptions and understandings could provide a way forward for an 

inquiry-oriented STEM learning in the 21st century landscape. 

Teachers also understood the importance of child-centred pedagogies in 

acquiring 21st century skills. Directions of this nature emanate from reforms to the 

Fijian curriculum and flow into teaching, consequently teachers expressed 

voluminous appreciation for child-centred pedagogy. The current findings concur 

with those of Kuhlthau et al. (2015) and indicate that in order to meet the challenges 
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of developing 21st century skills, teachers need to turn to the child-centred pedagogy 

of inquiry. The findings also demonstrate that teachers preferred innovative child-

centred pedagogies over didactic teaching where teachers are givers of information. 

They also acknowledged the importance of teachers having relevant skills to facilitate 

hands-on activities such as investigations and experiments. It is clear from the study 

that teachers seem to know that investigations and experiments could help students 

develop skills such as prediction, interpretation, inference, classification, finding 

patterns, and making conclusions as depicted in the national curriculum. 

Consequently, the move from a teacher-centred, textbook-structured learning space to 

an inquiry space could both enable deep learning and prepare students to be 

competitive in future.  

Regardless of the school location, Fijian teachers revealed that they would like 

to teach 21st century skills to their students. However, most struggled to fully 

incorporate them in their classrooms due to the pressure to complete the curriculum 

and prepare students for examination. It can be argued that though teachers are aware 

of the focus on the development of 21st century skills in the curriculum, many lack the 

skills to implement this in their classes. A lack of relevant PL is a key factor in 

explaining why 21st century skills are underemphasised in schools and the reason for 

the difference between rhetoric of the policy and its implementation in the learning 

environment.  

6.2.1.2 Constructivist Approach to Teaching and Learning 
Consistent with Fitzgerald’s (2012) findings, this study revealed that teachers 

were aware of constructivist approaches to teaching including inquiry, and that 

through this approach, the chalk-talk method of teaching is minimised, and students to 
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learn through hands-on activities such as experiments and investigations. This 

constructivist approach could form the platform for improved student understanding 

and engagement with science. Traditionally in Fiji, students learn best through hand-

on activities, but it is argued that teachers need to understand that not all hands-on 

activities help build conceptual understanding. It seems that many teachers 

misunderstand the nature of constructivism and equate inquiry with all teaching which 

is not didactic.  

Teachers also reported that they felt frustrated with the inquiry approach 

because it was challenging to students. On the other hand, students were frustrated 

with the little or no guidance or direction provided by their teachers during inquiry. 

Therefore, as described by Banchi and Bell (2008), it is important for teachers to 

understand that there are different levels of inquiry, so that the information given to 

students is clear and the level of scaffolding provided by teachers is developmentally 

appropriate. As has been reported (Fitzgerald et al., 2019), it is possible that the 

increased frustration felt by students inadequately supported through inquiry, may 

produce increased scientific misunderstandings. Learning may be affected when 

students do not understand what they need to do and the direction they have to take.  

As Llewellyn (2011) has suggested, the inquiry experience should be based on a 

gradual transition from a lower inquiry level to a higher inquiry level with varied 

levels of scaffolding. It is argued that Fijian curriculum should explicitly define 

inquiry so that teachers can make well-founded judgments and plan inquiry lessons 

accordingly. Though the curriculum has assisted in raising awareness and moving the 

boundaries of traditional teacher-centred pedagogies towards more student-centred 
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approaches, teachers need further support to implement the endorsed pedagogy and 

equip their students accordingly.   

The findings of this study indicate that teachers acknowledge collaboration as a 

constructivist approach through which students co-construct knowledge with other 

students, thereby confirming previous findings by Pritchard and Woollard (2013). 

Fijian teachers were very positive about collaborative learning, seeing it as being 

highly culturally appropriate for Fiji and, hence, re-enforced by broader social factors, 

such as culture and languages. Collaboration provides a meaningful context for Fijian 

students and teachers where they could draw on diverse learning materials, prior and 

contextual experiences, and cognitive tools. 

This study indicates that Fijian teachers are aware of the 5E learning model as 

an endorsed model for primary science and as a strategy for enacting in 

constructivism in their learning space. As has been argued previously (e.g Acisli et 

al., 2011; Van Hook et al., 2009), the 5E learning model can help teachers plan and 

teach effective inquiry classes, an assertion recognised by teachers in this study. 

However, the findings also demonstrate that the teachers lack confidence regarding 

how it could be used to facilitate conceptual change and sustained understandings in 

their students. Though teachers demonstrated knowledge of the model, they often 

omitted one or more phases of model it in their classroom practice (Skamp & Peers, 

2012). It can be argued that teachers are skipping one or more phases due to a number 

of factors; a lack of confidence in teaching science, a lack of content knowledge, and 

exposure to examples of how science lessons could be planned, designed, and taught 

using a 5E lens. It is suggested that if teachers are provided with appropriate PL and 

examples of practice, such as Primary Connections©, they could build their 



 

 207 

confidence to implement the 5Es and promote students’ critical thinking and 

interaction within the learning space. 

6.3 Fundamental Characteristics of Inquiry 

This section discusses teachers’ perceptions regarding the five elements of 

inquiry: collaboration, critical thinking, communication, questioning, and the 

teacher’s role in an inquiry space.  

6.3.1 Collaboration Through Inquiry 

Collaboration is an essential element of inquiry learning (Duschl et al., 2007; 

Gillies et al., 2014). In this study, teachers and students acknowledged teamwork as 

an important teaching and learning tool, and an important aspect of the inquiry 

process. Teamwork in schools requires students to share experiences, ideas and 

beliefs, and learn from each other, which reflects the social traditions and cultural 

norms of the Fijian people. Team learning also include encourages students to 

develop their skills of reflection, the willingness to try new things, and to engage in 

collaboration to take collective risks Therefore, for all of these reasons Fijian teachers 

and students embrace teamwork. The ability of teachers to manage team learning and 

make use of the knowledge generated in this way depends heavily on cultural norms 

(Alavi, Kayworth, & Leidner, 2005). This study found that the Fijian culture has a 

great potential to embrace inquiry and teamwork, as it encourages open 

communication and aligns with beliefs. In addition, if the culture of living and 

working together is harnessed in the learning space it can generate a positive impact 

on student learning. Hence, teachers need to understand the diverse local culture and 

context in order to facilitate effective learning and teaching.  
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Within Fijian learning spaces, learning activities have the potential to explicitly 

recognise and value diversity as teachers create diverse learning teams Teachers in 

Fijian primary schools usually allocate five to six students per team, which while 

appropriate (Johnson et al.,2014; Heller & Hollabaugh, 1992), could be reduced to 

teams of three members in order to produce the best performance in completing task 

and solving problems. In Fijian primary schools, however, it is not possible to have 

teams of three due to large class sizes, especially in urban schools. In this study, the 

findings revealed that while rural teachers were reaped the benefits of successful 

teamwork, urban teachers expressed frustration with managing teamwork, possibly as 

a result of class sizes. In team formation, teachers could also consider students’ 

reasoning abilities (Lawson, 1992), as students could achieve better outcomes when 

collaborating with students of higher ability. Hence, as supported by constructivist 

theory, teachers need to understand student capabilities well before assigning them 

into teams. 

As described by Skamp and Preston (2018), science dialogue is best achieved 

through inter and intra-team negotiations, however in this study the findings indicated 

that teachers found it difficult to maintain a balance between the two. Collaborative 

learning is based on shared goals and inclines towards minimal teacher direction, so 

to be effective, teachers must provide clear instructions to help students engage with 

the task and respectfully share their ideas and views. As teachers need to facilitate 

student learning by encouraging interactions, it is essential that they scaffold the 

development of students’ abilities to have quality discussion with their peers (Hmelo-

Silver et al., 2007; Kuhlthau et al., 2015). The findings of this research suggest that 

teachers influence team collaboration through clear direction and use of questioning 
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within and amongst teams. Hence, as argued by Lin et al. (2015), this study supports 

the need for teachers to have sufficient science content knowledge to facilitate quality 

discussion amongst students.  

The study has also established that students learnt best and achieved better 

learning outcomes through collaborative learning. The teachers expressed the view 

that their students were better able to solve problems and they were quicker in their 

responses. The study also illustrated that, collaboratively engaging in investigations, 

problem solving, and sharing of prior experiences led to better conceptual 

understanding and critical thinking (Gillies & Nichols, 2015). The study concludes 

that learning through inquiry in a rich cultural context helps to strengthen social bonds 

among students assisting them to master new knowledge and skills for survival of 

their society. 

6.3.2 Critical Thinking through Inquiry 

The findings of this study showed that while teachers agreed that science 

inquiry enhances critical thinking, they expressed uncertainly about what constitutes 

critical thinking skills, and how to plan learning experiences that suit students at 

different cognitive levels. Teachers accepted the importance of learning by engaging 

in experiments and investigations, but admitted that not all students get a chance to 

participate in these activities due to class sizes and the pressure to complete 

curriculum and prepare them for examination. These factors highlight a possible gap 

between the endorsed and implemented curriculum and lead to a reliance on 

textbooks and reduced opportunities for students to engage in experiments and 

investigations. 
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In science education, there is growing evidence (Greeno & Hall, 1997, Hubber 

et al., 2010; Tytler et al., 2009; 2013; Waldrip & Prain, 2011; 2012; 2013) that 

teachers get their students to generate their own representations as part of their 

learning which allows students to demonstrate their thinking, construct a logical 

scientific argument, and show the reasoning at the heart of their conclusions. As has 

been claimed by Tytler et al. (2013), the generation of representations gives students 

the opportunity to participate in inductive reasoning, deductive reasoning, perceptual 

pattern seeking and the logical interpretation of others’ reasoning, emergent and 

embodied. In this study, teachers showed an understanding of and promoted the use of 

SGRs to build critical thinking in their students. It is also established that in Fiji, 

representations are created through drawing, creating ‘masi’ (designs made on a 

specially prepared tree bark) and storytelling. This situatedness of representation 

generation in the Fijian context, is of note as the pedagogical and learning shift to 

SGRs could help students and society at large, as it could contribute to the survival of 

cultural skills such as weaving, drawing and masi making. However, developing and 

implementing such interactive approaches place extra demands on the teacher and 

therefore requires support and PL. 

Science learning in the Fijian context needs to be applicable to new contexts 

and enable students to face the challenges and opportunities of the 21st century. 

Building students’ scientific literacy will help link science and society and enhance 

their ability to connect their scientific literacy to everyday living within the traditional 

and cultural notion of the Fijian society. While this study showed that teachers helped 

students to understand the relevance and make connections between science and daily 

life, rural teachers were better positioned than their urban counterparts to achieve this 
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as a result of their making more use of local and context-relevant examples in their 

teaching. This difference in practice could be explained as being due to rural teachers 

being surrounded by living examples and scenarios which could provide the platform 

for the application of science understanding. It could also be due to their having more 

learning opportunities available to them in comparison to urban schools where 

teachers hesitate to take large class numbers for nature trials and other activities.  

In contrast, the students expressed that they had difficulty making logical 

connections with everyday living, citing the need for more inquiry-based practices 

instead of rote memorisation. As Koya (2015) has previously noted, this reveals a gap 

between theory and practice. While teachers aim to provide positive and creative 

learning opportunities for students, their pedagogical practices do not necessarily help 

students to see the relevance of science to their lives. What emerges is the need for a 

review of both the pedagogical approaches advocated in teacher education 

programmes and the ongoing PL offered to teachers, to ensure that teachers are able 

to provide adequate opportunities for their students to apply science understanding to 

new contexts. Since the application of understanding is also a key element of the 

elaboration stage of 5Es and might link to a better understanding of the 5E model. 

While the teachers expressed an appreciation of inquiry in promoting critical 

thinking, they also expressed frustration with the examination-driven focus of their 

classes and the pressure placed on teachers to complete the curriculum instead of 

building students’ critical thinking skills. It was evident that these factors were 

creating tensions in their teaching. 
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6.3.3 Inquiry and Communication 

While science inquiry is understood as engaging in investigations and 

experiments, another important element of it is reasoning and sharing their thinking 

and conclusions with others (Llewellyn, 2007; van Uum et al., 2016; Worth et al., 

2009). The findings of this study indicated that teachers understood that being able to 

communicate is an essential requirement of the twenty-first century, they therefore 

provided adequate opportunities for their students to communicate in both verbal and 

written modes. A disparity was identified between rural and urban teachers, however, 

with respect to the extent to which they facilitated communication during science 

learning. Highlighted in the interview data was that rural teachers still practice 

elements of authoritative teaching that provide little opportunity for students to share 

their findings with others. Such practice can be explained by the fact within some 

rural Fijian societies, teachers are highly respected and there is the belief that their 

ideas, talk, stories must be listened to. Students therefore, may perceive it is 

disrespectful to talk back to teachers, thereby limiting the extent to which they engage 

in discussion and debate. Further to this is the need for teachers to scaffold students 

communication skills through debates and argumentation for example. It is important, 

therefore, for teachers to introduce and develop this aspect of inquiry starting from 

lower levels of schooling, so that students understand the importance of it in inquiry 

learning (Llewellyn, 2014).  

As Llewellyn (2014) has argued that reflection and argumentation in the inquiry 

process is important for the evaluation of student learning. In this study, Fijian 

teachers indicated that they understood this to be the case and that the allowed their 

students to engage in discussion to share their findings. It was evident that talking and 



 

 213 

argumentation and were reinforced through a multi-modal approach to the 

communication process. Verbal presentations, discussion and argumentation were 

coupled with multiple modes such as models, drawings and role play for students to 

share their understandings. As both Krajcik and Sutherland (2010) and Waldrip and 

Prain (2013) have argued, the use of multiple modes could help students to reveal 

relationships between concepts, locate and evaluate information, and construct 

explanations and arguments. While an important role of the teacher is to provide their 

students with direction so that they could learn how to explicitly explain their actions, 

representations and conclusions to others, this study revealed that Fijian teachers need 

more PL on managing the reflective and argumentative process. 

The findings also demonstrated that teachers engage their students in science 

learning through Talanoa, which is a culturally appropriate method of oral 

communication in Fiji (Nabobo-Baba, 2006; Otunuku, 2011; Prescott, 2008; Vaioleti, 

2006, 2010). The use of Talanoa as a culturally relevant pedagogy for science 

learning is a substantial addition to the current literature. Previously, Talanoa has 

been used as a research methodology, data collecting tool, and a way to resolve 

conflicts (Crossley et.al 2017; Koya, 2015; Nabobo-Baba, 2006; Otunuku 2011; 

Prescott, 2008). This study supports the use of Talanoa in the learning space as one of 

the best ways to facilitate face-to-face conversation and engage primary age students 

in a dialogue or storytelling. This finding is consistent with Otusuka (2006) and 

Halapua (2008) who argue that Talanoa engages people in conversations and makes 

them comfortable to relay their stories. Talanoa has potential to contribute 

significantly to students confidence in sharing their understanding of scientific 

concepts with others. It also represents an innovative and culturally-appropriate mode 
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which could be effectively incorporated as part of a multi-modal representation 

thereby supporting students to engage in open and effective discussions.  

Talanoa could add considerable value as an inclusive inquiry strategy because it 

embeds elements such as social interaction, respect, and trust which are vital to 

individuals engaging closely with the other students and the teacher. Fijian societal 

expectations include upholding what rightfully belongs to them, hence, the use of 

Talanoa in inquiry presents a favourable learning environment in that context. Whilst 

future research needs to refine the procedural aspect of Talanoa, this study presents a 

promising addition to promoting a richer and deeper integrated inquiry pedagogy. 

In science inquiry it is important to help students become competent 

communicators. The findings of this study extend the current literature in its 

consideration of the use of nonverbal communication such as silence, in expressing 

emotions during scientific discourse. Discovered during a learning space observation 

and confirmed through interviews, silence was identified as playing an important role 

in communicating the emotional impact on participants of the phenomenon being 

discussed. The findings of this study suggest that emotions are an important 

component of the inquiry process and that culture affects students’ emotions. As 

Kuhlthau et al. (2015) have argued, it is important for teachers to understand the role 

of emotions in inquiry learning, as emotions link with thinking and the construction of 

new knowledge in the inquiry space. There is a need, therefore, to further explore 

silence as a representational mode, and to discriminate emotional silence from silence 

ceded in the cultural context due to students showing respect for authority. Further 

research aimed at understanding the relationship between silence and emotions within 



 

 215 

an inquiry context, could assist all teachers, both Fijian and others, in their application 

of inquiry in their teaching.  

6.3.4 Inquiry and Questioning  

This section has been divided into two parts. First the importance of teacher 

questioning is discussed, followed by the importance of student questions. 

6.3.4.1 Teacher Questions  
The study demonstrated that teachers perceived questioning as the most 

important component of science inquiry. Culturally, teachers are held in such esteem 

that they feel comfortable, knowledgeable, and in power when asking questions. 

Confirming research by Tofade et al. (2013), teachers in this study used questions 

relating to the students’ previous experience and knowledge and understanding of 

science concepts in order to initiate inquiry in their learning spaces. Questions about 

prior knowledge helped students to develop their understanding and to build higher 

order thinking skills, thereby stimulating students’ critical thinking. Student 

ownership of learning is important and enhanced through allowing students to 

recognise and build on what they already know of the concepts being studied. 

Encouraging students to ask questions could lead to opportunities for deeper 

discussion and initiate effective student-student interaction.   

Questions are an influential teaching and learning tool in developing scientific 

literacy (Worth et al., 2009). This study demonstrated that though teachers were 

aware of the importance of questioning in the inquiry process, they faced difficulty in 

developing appropriate inquiry questions. The type of questions that teachers ask is 

important (Tofade et al., 2013; Vale 2013; Worth, 2013), and the learning space 

observations indicated that teachers predominantly asked factual or closed questions. 
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Though teachers appreciated any form of student response, the learning space 

observations identified that unsolicited responses that could generate unexpected 

ideas, were not welcomed by the teacher. The findings revealed that teachers, and 

especially novice teachers faced challenges in forming inquiry questions that could 

allow students to form their own questions as well as find ways to answer those 

questions. As forming and encouraging productive questions is a central component 

of inquiry, the findings of this study suggest that there is a need for teacher training 

courses to incorporate opportunities for pre-service teachers to build such skills and 

for in-service teachers to be provided with relevant PL. The findings also indicate that 

while teachers knew about using Bloom’s taxonomy in forming questions around the 

six cognitive levels, teachers use it almost solely to prepare exam questions. Again, 

PL for teachers focussing on the construction of questions for the purpose of teaching 

and learning could be helpful to teachers.   

6.3.4.2 Student questions  
Consistent with the work of Kuhn (2010) and Fosnot (2005), the findings from 

this study indicated that teachers understand the importance of student questions in 

the inquiry process. While questioning is vital to science inquiry (Bateman, 1990) not 

all students in this study liked to ask questions in their learning space. Fijian students 

indicated that their questions emerge from their curiosity (Skamp & Preston, 2018) 

which leads to an eagerness to know more and asking more questions.   

While students did not always ask good questions, the findings showed that if 

teachers intervene in the form of a comment or a question in response to student 

questions, their questions subsequently improved. More productive questions can 
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create an engaging environment for inquiry in which the teacher and their students 

want to find out more and learn.  

Additionally, teachers’ comments can provoke student questions and when 

students do not receive specific answers to their questions, it causes them to rethink 

and plan new ways to get a better understanding of the science concept. Consistent 

with the findings of Fitzerald et al. (2019) and Graesser and Person (1994), although 

Fijian teachers understood the importance of asking questions and commenting in 

response to students’ questions, student data indicated that students ask few questions 

and if they did, they felt nervous to ask further questions. This suggests teachers 

should build students capabilities with the inquiry process much earlier, in the lower 

year levels, to improve the students’ understanding and skills in questioning.  

Teacher interview findings indicated that they felt the students’ questions were 

not aimed at building a deeper understanding of the concepts, but more to find out the 

answers to the questions that would appear in examination. The findings also 

indicated that teachers limit opportunities for students to ask questions, due to a 

perceived lack of time for student-centred activities and the need to complete 

coverage of the curriculum. This suggests that there is a gap between the aims of the 

curriculum and the way in which it is enacted and learning is assessed in Fijian 

primary schools. The emphasis on exams results in students seek correct answers for 

examination purposes.  

The findings also demonstrated that constraints existed which prevented 

students from asking questions. Students did not necessarily see the questioning 

technique as an appropriate learning method. As previously discussed, it was 

observed that the Fijian ways of knowing or learning incorporate the use of silence as 
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a way of respecting elders, therefore, students often perceived questioning teachers as 

disrespectful (Nabobo-Baba, 2006). As asking deep questions play such an important 

role in inquiry learning, teachers need to find ways to address these cultural 

constraints. Encouraging students to develop their confidence and ability to ask 

questions should begin from the early years of learning so that students develop these 

skills and understand the need to ask questions.  

6.3.5 Teachers Role in Science Inquiry 

The findings suggest that Fijian primary science teachers understand the 

importance of scaffolding in the inquiry process. While the teachers understood their 

role is to act as facilitators of learning, as highlighted in the science curriculum, not 

all succeeded in enacting this in their learning spaces. The teachers perceived that 

direct instruction was still important in explaining scientific concepts, so at times 

teachers played a more traditional authoritarian and didactic teaching role. This 

illustrates another possible gap between the endorsed and implemented curriculum. It 

could also be argued that many Fijian primary science teachers lack a practical 

understanding of how to become facilitators of learning in their classrooms.  

Teachers as facilitators guide the science inquiry process for deep, engaging, 

and lasting learning (Banchi & Bell, 2008; Llewellyn, 2014). Consistent with the 

research of Kuhlthau et al. (2015), this study indicated that through guided inquiry, 

some teachers were able to scaffold their students to complete tasks, which they 

would otherwise have found impossible and frustrating. The findings identified that 

some teachers gradually released responsibility to their students as a strategy in 

inquiry learning.  
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Sackstein (2016) stated that some teachers worry that they will be letting their 

power go during active learning when they transfer autonomy to their students. The 

findings of this study confirm these perceptions and revealed that, while teachers 

understand the importance of shifting learning ownership to students, they perceived 

themselves as the superior holder of knowledge, and feared a potential loss of power 

in letting their authority go.  

As Tuinamuana et al. (2006) have previously found, in this study some teachers 

occasionally gave autonomy to their students to choose the activity they wanted to 

undertake and the method they would like to adopt to explore it. Due to school 

pressures such as completion of curriculum coverage and preparation of students for 

examination, however, most teachers tended towards didactic teaching instead of the 

child-centred pedagogies endorsed by the curriculum. Hence, it was not surprising to 

find teachers struggling to consider the ways in which their students learn best and 

implement the endorsed child-centred pedagogies, and at the same time cover the 

curriculum to prepare students for their examinations.  

6.4 RQ2: What impact has teaching through inquiry had on 

student learning?   

The discussion for RQ2 is presented under the following themes.  

Theme 1: Impact of Inquiry on student engagement. 

Theme 2: Impact of inquiry on Science Process Skills (SPS)- Experimenting  

Theme 3: Impact of multimodality on student learning 
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6.4.1 Impact of Inquiry on Student Engagement 

The impact of inquiry on student learning focuses on affective, behavioural 

and cognitive engagement.  

6.4.1.1 Affective Engagement  
Students were found to have varied perceptions regarding their experiences in 

their learning space. Students felt interested, happy and curious about learning new 

science concepts (Duschl et al., 2007). The students’ perception of curiosity is evident 

in their attempts to make sense of new things being learnt, which is an essential 

element of inquiry (Skamp & Preston, 2018). As students may feel curious if they 

find that the new things being learnt are associated with their prior experience, it is 

important that teachers build relationships between new concepts and students 

personal experience (Duschl et.al. (2007). As Jones (2007) has suggested, activities 

that are exciting raise student interest and generate personal connections. Such 

outcomes could also help teachers reflect on the nature of their teaching practice and 

explain why science needs to be taught using inquiry.  

The findings also revealed that the introduction of new science topics to 

students impacted student engagement. When the topics were exciting, interesting and 

engaging, students felt more interested in studying them. By contrast, the introduction 

of abstract science topics could make students withdraw from learning or reduce their 

level of engagement. Hence, relevant and engaging curriculum content could build 

positive attitudes to science. Though there was consensus with teachers that there are 

students who feel excited to begin new topics, they also noted that there are students 

who feel nervous because they are fearful of being inadequate in-front of other 

students and their teacher (England, Brigati, & Schussler, 2017). Being nervous could 
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reduce student motivation and engagement, hence, the teacher needs to introduce 

different pedagogies to provide appropriate learning experiences in order to reduce 

student anxiety. Teachers need to create a conducive learning space where students 

feel comfortable in exploring, sharing their understanding, and asking questions. 

Interesting and engaging content could relate to greater interest, hence, greater 

engagement.  

This study revealed that most students were not engaged in problem solving 

activities and where students were given opportunities to solve problems, the quality 

and the level of scaffolding provided by the teacher was inadequate. It is possible that 

the nature and suitability of the problems designed for primary school students could 

be the reason for their not engaging in the activity of problem solving. Also, the 

predominance of traditional methods of teaching, which encourage learner passivity, 

do not create an environment conducive to student engagement with problem-solving 

(Bryant, 2011). Students need consistent and appropriate practice during their 

schooling to enable them to take ownership of their own learning and be more 

engaged (ibid). This lack of engagement in problem solving reflects the lack of 

opportunities for students to engage and build interest in scientific inquiry.  

This research also suggests that the use of multimodal representations could 

help build student engagement. The use of multimodal practices such as presentations 

and drawings could be effective in learning and teaching science in Fijian primary 

schools due to its cultural situatedness in the Fijian cultural context. The findings 

revealed that students were hesitant with oral presentations but felt more excited when 

this could be combined with drawings. Therefore, it is important for teachers to 

expose students to those representations that students feel connected with so that 
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students can better explain their ideas and build a lasting understanding of science 

concepts (Olson, 2008). 

6.4.1.2 Behavioural Engagement  
As Fijian students come from various home backgrounds, differentiation in the 

design of learning activities is needed to suit all students. This will enhance 

motivation and lessen the behaviourally dis-engaged (Jones, Marrazo, & Love, 2008). 

This study found that students actively participated in the learning space when they 

were motivated by their teacher to complete the task (Jones, Marrazo, & Love, 2008; 

Wang & Holcombe, 2010). This is consistent with research showing that the use of 

different child-centred activities helps students to increase their motivation (Alake et 

al., 2012; Suduc et al., 2014).  

An examination of the findings revealed that there is a dominant connection 

between students’ behavioural engagement and achievement in science subjects 

(Fredricks et al., 2011; Sinatra et al., 2015). Sometimes the students showed 

temporary engagement in trying to complete their task, but the main motivation was 

to achieve an appropriate grade. It was also revealed that the class teachers 

maintained a rule that students had to complete the current task before they could go 

onto another task. These rules may control student discipline, but they do not 

guarantee the cognitive engagement of students. As advocated through social 

constructivist theory (Vygotsky, 1978), collaborative learning is essential to building 

behavioural engagement. Working in teams builds a sense of belonging and 

connection to their home cultures; hence, contributing to a reduction in negative 

behaviours (Zyngier, 2008). Interestingly, the findings revealed that there were some 

students who showed negative behaviours, yet they did well in their assessment. 
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While student behaviour is viewed as an important element in academic achievement 

(Sinatra et al., 2015), further research is needed to understand how it is that negatively 

behaving students are able to do well in assessments. 

Learning spaces that are built on respect and take account of the cultural 

context, could empower students to collaboratively share their lived experience for 

better achievement. Inquiry pedagogy combined with what society expects from 

children in maintaining social relations, could provide a new dimension to active 

learning, and consequently improve the quality of inquiry practice. While there is 

limited literature on how the cultural context could improve student’s behavioural 

engagement, this study revealed that students were better engaged while in teams than 

when working individually. 

The findings also revealed that students’ questions indicate the urge to learn 

more (Skamp &Preston, 2018). The questions students ask may provide insight into 

their understanding and curiosity indicating their level of engagement. Such 

knowledge could be helpful to teachers in their implementation of appropriate 

scaffolding. As previously identified by Good, Slavings, Harel and Emerson (1987), 

this study also revealed that at higher year levels, students asked fewer questions. The 

reason for the lack of student-generated questions could be that either students do not 

want to draw attention to themselves, or that their teachers do not encourage them to 

ask questions. From a cultural perspective in Fiji, question-generation may not be a 

good measure of behavioural engagement, as out of respect, some students may prefer 

to passively acquire knowledge instead of questioning teachers (Lingam et al., 2013). 

Students’ culture affects student questioning (ibid), underlining the tension between 

western and cultural beliefs in regard to the questioning element of inquiry. However, 
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as Fijian society changes, appreciation of the place of questioning in the inquiry 

learning process may grow. It is likely that teachers can bring about a change to 

student practice on questioning, if they can introduce them to questioning strategies 

from early years of learning, so that the essential questioning skills are understood 

and developed gradually.   

6.4.1.3  Cognitive engagement  
An examination of the findings revealed that teachers integrating real world 

examples and applications helped students to engage with each other to understand 

scientific concepts and enhance their conceptual understanding (Tagg, 2003). If 

students make meaning of the scientific concept and they find it interesting, they 

could then apply it to a new phenomenon (Fredricks et al., 2004). As part of the Fijian 

culture, children learn concepts and develop skills through imitating others. For 

example, an understanding of context and the development of suitable skills enhances 

their survival through knowing how to find food, when to plant, and building 

resilience in the environment which is under the threat of constant climate change. 

This highlights the need to connect scientific and cultural aspects so that children feel 

that their culture is being appreciated and valued. Teachers desire that their students 

engage with science concepts, but if the concepts taught are of no interest or relevance 

to students, achieving cognitive engagement could be a challenge thereby relegating 

science learning to traditional rote learning.  

The findings indicated that to enhance cognitive engagement, students should 

be able to identify the importance of the concepts as well as their relevance to their 

lives (Schmidt et al., 2017). Teachers engaging students with concepts which have an 

impact on students’ lives could improve cognitive engagement. Using the Fijian 
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cultural milieu by way of explanation, the students could identify the importance of 

good agricultural practices in their lives; hence, enhance their intention to understand 

it better. The findings revealed that the students were also engaged with concepts such 

as climate change which is so important for student’s survival in a small island nation 

like Fiji. As Krasnaff (2016) argued, using culturally relevant examples in teaching 

has positive effects on the academic achievement of students.   

As observed in the study, teachers integrating science content with culturally 

appropriate context made learning more meaningful and relevant (Gilbert, 2011). The 

integration of science content with culturally inclusive content helped to connect 

students to their homes, communities, and values. The Fijian teachers perceived that it 

was important to incorporate cultural knowledge into the teaching of science concepts 

in order to cognitively engage students in finding out more about the relationship 

between scientific and societal explanations. The concept of traditional and modern 

conservation methods empowered students to compare the best practices and adopt it 

in their lives. Modern-day science teaching needs to consider cultural knowledge and 

skills to ensure good practices are sustained and to contribute to cultural survival.  

The study highlighted that year 8 students were more interested in the 

concepts being taught and therefore more cognitively engaged than students from 

other year levels. One reason for this could be that the year 8 science curriculum 

requires substantial exposure to experiments, investigations, discussions, internet 

research, and finding out more of their contextual knowledge and linking it to 

scientific understanding. Such activities are more cognitively demanding as well as 

more engaging. It suggests that year 8 teachers exposed their students to more 

activities that could be applied to their real-life situations. The year 8 teachers seem to 
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facilitate the inquiry experience appropriately as well as expose the students to new 

ideas for their further consideration.  

The findings also revealed that generally, teachers provide insufficient 

opportunities to engage students cognitively. At this stage of new curricula reform, it 

appears teachers have not fully relinquished the transmissive pedagogy. However, as 

this study was conducted in the early stages of the implementation of the FNCF, data 

in relation to the impact of suitable PL on Fijian teacher practice was not available. It 

is possible that teachers might be able to address their teaching methods and embrace 

the need to use activities designed to cognitively engage students. This reflection 

could be important for teachers in deciding how the content could be scaffolded in 

their learning spaces. By acknowledging the importance of their students’ being 

cognitively engaged and unpacking the inquiry process to develop more effective 

learning strategies for their students, teacher practice could be enhanced. 

6.5 Impact of Inquiry on Science Process Skills [SPS]- 

Experimenting  

Equipping students with SPS is an important aspect of the Fijian science 

curriculum, and an important element of science inquiry. The findings showed that 

primary school teachers were generally aware of how experiments helped to build 

SPS and that they fully acknowledged the importance SPS in the science curriculum. 

The findings also revealed that teachers understood the importance of building of SPS 

from early primary school. Hence, the data indicate that Fijian primary school science 

teachers are aware of the basis of curriculum reform, and the challenge to help 

students attain the twenty-first century skills amidst constant change and challenge.   
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In addition, the findings revealed that, in general, when conducting 

experiments, students were told by their teachers what resources were required and 

the method to follow in their completion of experiments. Such activities are referred 

to as cookbook science or expository lab work as they provide specific directions and 

methods designed to produce similar results. The teachers in this study preferred such 

an approach because it provided structure for their students and confirmed the 

existence of scientific concepts. The findings demonstrated that the teachers also felt 

comfortable with activities that were easy to follow. Though such activities provide 

students with an opportunity to learn manipulative skills such as using and handling 

apparatus, drawing apparatus, and clearing and storing science apparatus (Shahali, & 

Halim, 2010), they do not allow for practising integrated and independent inquiry 

skills.  

The findings also revealed that primary teachers lacked confidence in 

designing their own experiments; hence, making them dependent upon the textbook. 

Teachers felt they lacked scientific knowledge and therefore were more likely to turn 

to textbook to implement previously tested experiments. The findings also revealed 

that the experiments in the primary school science were simple and straightforward, 

and most of the time centred around the class teacher in the form of demonstrations. 

Teachers explained how to do experiments in a pedantic step-by-step method, training 

students to expect to have things demonstrated to them rather than having the 

opportunity to do experiments for themselves. Even though building such basic skills 

is an important constituent of the Fijian primary science curriculum, at present little 

effort is focussed on equipping students with higher inquiry and problem-based skills 

to function in the competitive society (Scanlon, Morris, Di Paolo & Cooper, 2002). 
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This signals another gap between endorsed and implemented curriculum. If 

appropriate training is not offered to teachers to implement an inquiry-based 

curriculum, the reliance on prescribed experiments will lead to continued passive 

learning and increased disengagement in class. 

Developing SPS through more authentic science investigations would enable 

students to understand the importance and application of science to real life and attain 

the procedural, operational, and conceptual understanding called for in the 21st 

Century (Windschitl, Thompson, & Braaten, 2008). In order to provide authentic 

experiences, teachers need to provide opportunities for students to investigate their 

own questions, otherwise students may not acquire skills such as explaining ideas, 

collecting evidence and interpreting results in a scientific way (Worth et al., 2009). 

The findings suggest that at present, Fijian teachers do not provide suitable 

opportunities for authentic inquiry. The reasons why this is the case need to be 

identified, confronted and resolved so that genuine inquiry learning is successfully 

implemented.   

6.6 Impact of Multimodality on Student Learning 

Multimodality was identified by both teachers and students as an important 

aspect of the Fijian science learning spaces. Teachers and students were more positive 

in their perceptions regarding the use of multimodality in science inquiry classes. In 

this study, student reasoning was observed during learning space observations as 

students selected relevant structures to depict the phenomenon being investigated. It 

was observed that with the help of their teacher, students interpreted information 

about the flooding phenomenon and discussed how to include it in their representation 

to construct a “cause, effect and solution”. This allowed the systematic arrangement 
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of the components of the representation for better meaning-making.  The breaking 

down of phenomena into components, analysing and synthesising the vital 

information to construct representation, led to reasoning through the organisation of 

perceptions (Tytler et al., 2013). The construction of appropriate and logical 

diagrams, the inclusion and placement of trees, machinery, river, logs, soil erosion, 

and community, showed the students’ ability to convey their mental representations in 

each drawing. Student reasoning happened when students made representational 

selections and decided upon appropriate size or how to put together different 

components in the drawing (Tytler et al., 2013). The findings revealed that 

collaborative discussion and argumentation are integrated within a representational 

approach where students are involved in constructing claims and supporting them 

with evidence from their context. 

The findings also demonstrated that the students identified replanting of trees 

as a possible solution to reducing flooding in their community and extended their 

contextual solution to cover those places that face similar problems across their 

country. This was evident from the sketch map of Fiji showing the two main islands 

included in their diagram in Figure 5.3. The application of representations into new 

contexts in this way, led to student reasoning (Tytler et al., 2013). The observation of 

the drawing process also revealed that students justified the choice of each element on 

their drawing, to their teacher during discussion, a learning approach which seemed to 

enhance student reasoning.   

 The findings also revealed the existence of a link between the use of 

multimodality and student engagement in the learning space (Hubber et al., 2010). 

Keeping in mind the rich cultural connection of using drawing and communication, it 
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could provide a new direction for teaching of primary science within the endorsed 

inquiry process. However, before it could be an effective strategy in their learning 

space, it is essential for teachers to understand the importance of representations in 

building understanding and the process of refining representations in science learning. 

Previous research has shown that providing students with some opportunity to refine 

their representations after positive criticism, was critical for students to move forward 

in their learning (Tang & Moje, 2010). Such positive criticism could be from team 

members or from the teacher and must be part of the refining process if 

representations are to be an effective learning strategy in science teaching and 

learning. Teachers need to be aware of RCA in order to scaffold their students 

appropriately. 

The findings revealed that the use of the multimodal approach could be an 

effective pedagogical strategy in teaching of primary science to students. However, 

priority needs to be given to students’ prior and contextual knowledge in building 

their understanding of the phenomena. If science learning in schools is combined with 

the knowledge already held within Fijian society, it could provide a positive effect on 

the culture on learning.  

Overall, the findings indicated that drawing within a multimodal approach had 

a positive impact on student learning and engagement (Brooks, 2009). Teachers in 

primary schools could give priority to those strategies that have cultural 

connectedness to build ownership of the teaching strategy before scaffolding their 

students to create complex multi-modal representations. Culturally within Fijian 

society, drawing, painting such as ‘masi’, creation of craft is seen as culturally 

appropriate and has long formed the platform to efficiently express understanding and 
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ensure continuity to the next generation. Drawing could be a valuable tool for 

meaning-making, a way to show emotions, and taking control of learning in science. 

Drawing as part of the multi-modal approach could also be an important link to 

society. Students coming from diverse backgrounds bring in different perspectives to 

the classroom, but the use of drawing establishes commonality and ownership of 

drawing as a learning strategy. The culturally-rich pedagogies such as drawing should 

be valued as contributing to enhanced scientific understanding within the boundaries 

of the surrounding cultural milieu. 

6.7 RQ3: What factors inhibit or promote implementation 

of inquiry in Fijian primary schools?  

The discussion is presented under the two major themes. Firstly, it discusses 

theme 1: Impact of the political dimension on implementation of inquiry, followed by 

theme 2: Impact of technical and professional dimensions on implementation of 

inquiry. 

6.7.1 Impact of Political Dimension on Implementation of Inquiry  

This theme encompasses reform to curriculum, science curriculum, culturally 

inclusive curriculum and availability of educational resources. 

6.7.1.1 Reform to Curriculum 
Analysis of the findings revealed that teachers felt encouraged with the 

construct of the Fijian curriculum and its guiding principles. The teachers were 

ingrained with a constructivist mind set and aware that this pedagogical shift aimed to 

provide students with essential skills including a focus on the 21st century skills of 

logical and critical thinking and problem-solving. The findings of the study also 
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demonstrated that as directed by the FNCF, teachers perceived their role as facilitators 

and felt it was their responsibility to use relevant pedagogies in providing real time 

learning space so that students can think and find solutions to real life problems. 

Teachers felt positive about their theoretical knowledge of the guiding document (i.e. 

FNCF) and therefore aware of their responsibility to implement inquiry. At the same 

time, these teachers appeared to appreciate inquiry as child-centred pedagogy and its 

place in the curriculum. 

On the other hand, interviews revealed that the teachers were confused with 

the education policy endorsed by FNCF and the reintroduction of examinations, 

which appeared to compromise child-centred approaches to learning, hence impacting 

science inquiry (Crossley et al., 2017). The re-introduction of the assessment of 

learning through year-end examinations has left Fijian teachers feeling frustrated. 

Teachers are likely to return to a transmissive mode of teaching in order to maintain 

compliance with this new directive.   

6.7.1.2 Science Curriculum 
The findings demonstrated that many teachers were frustrated with the 

construct of science curriculum and this could be explained as lack of understanding 

of the document (Yager & Akcay, 2010; Lee & Yin, 2011). During interviews, it was 

revealed that teachers did not understand the design of the curriculum, which 

according to Fijian ministry (MoEHA, 2013) was structured with the intention of 

making learning and teaching an effective process. The outcome-based curriculum 

outlines content with the specification of major learning outcomes and student 

achievements with the aim of guiding science teachers about what was to be taught 

and learnt. It was revealed during the interviews that Fijian teachers preferred a 
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document that contained all relevant information and interpretation of inquiry 

pedagogical approaches, as had been provided in previous curriculum documents.  As 

identified previously by Yager and Akcay (2010), teachers understanding of inquiry 

pedagogy is key to its implementation therefore, it is vital for teachers to understand 

the curriculum. For a long time, Fijian teachers have been exposed to a prescribed 

curriculum and therefore are reluctant to accept an outcome-based curriculum. The 

feedback in this study could provide guidance to the Fijian ministry on moving 

towards making appropriate changes to the new curriculum. 

As identified previously by Oudeweetering and Voogt, (2018), the findings of 

this study also revealed that teachers lacked awareness on how 21st century skills 

could be woven into the curriculum and that they needed clarity in the interpretation 

of the skills and associated activities. Curriculum documents often provide a map of 

skills, knowledges, competences, and capacities in relation to the concept to be 

imparted, but the Fijian science curriculum deviates from the normal practice by 

giving a general statement on the skills to be covered at the end of the document. To 

improve the curriculum document, authors could pair each content learning outcome 

with its affiliated statements of standard inquiry skills so that a complete picture of 

student learning is provided. The design of the document could be made more 

teacher-friendly, so that it easier for teachers to navigate without compromising the 

desired learning outcomes. 

The findings also demonstrated that teachers were challenged by the 

prescribed textbook which they believed was not inquiry-oriented.  The design of 

textbook raises issues with the implementation of the inquiry approach and serves to 

reinforce teacher-centred pedagogies or didactic teaching. The increased dependence 
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on textbooks reveals a misalignment of the endorsed and implemented curriculum. 

Regardless of the root of the problem, the teachers could take a proactive role in 

facilitating inquiry so that the students are engaged in problem-solving and critical 

thinking activities to develop an understanding of scientific concepts. 

Teachers felt that they did not have enough time to prepare for inquiry lessons 

as reported previously by others (e.g. Preston et al. 2015; Yuen & Hau, 2006). It 

appears that the re-introduction of examinations is also limiting teachers’ ability to 

prepare students holistically. It was obvious during interviews that teachers had to 

teach the respective year content before the start of the examination, restricting their 

opportunities to provide the inquiry platform necessary for their students to acquire 

the required skills. The pressure of examinations and lack of time to prepare inquiry 

lessons were generally reflected in the increased use of textbooks (Crossley et al., 

2017).  

6.7.1.3 Culturally Responsive Curriculum 
Teachers were aware of cultural inclusion in the science curriculum and held 

positive perceptions towards integrating it within the inquiry process. The FNCF 

takes into account the multicultural and multilingual context of Fiji, and being guided 

by a philosophy of cultural influence, the resulting science curriculum is culturally 

responsive. A culturally-responsive curriculum provides a space that helps connect to 

the everyday life of the students and helps to align school culture to home culture so 

that students could then connect with the science concepts being learnt (Zyngier, 

2008). The curriculum also has the potential to build a bridge of meaningfulness 

between home and school culture.  
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The findings demonstrated that a culturally responsive curriculum also helps 

in creating connection between students and their teachers through their sharing of 

prior knowledge (Gilbert, 2011). These understandings of each other’s worlds could 

help to engage students in their learning. When academic knowledge and skills are 

taught within the boundaries of their prior experiences, learning could become more 

meaningful (Thaman, 2010), hence, it is vital for teachers to understand their 

students’ prior knowledge and think strategically when deciding the best teaching and 

learning approaches for their students.  

The findings also revealed that a culturally-responsive curriculum provides a 

platform to connect cultural and scientific knowledge, which is not possible in any 

other form of curriculum. Consistent with findings of Gay (2010), this study 

identified that students felt more engaged and took ownership of their learning 

because their learning was more relevant and effective for them. The reference to 

cultural knowledge, such as conservation methods, in academic learning ensures the 

survival of cultural knowledge and skills (Thaman, 2010) and its presence in the 

science curriculum builds the support of the wider community. Such an approach 

could help students to critically reason about traditional knowledge and create a 

balance of thinking between what they hold close to their heart and the introduced 

scientific knowledge. If cultural content is taught in isolation, it may not have positive 

impact in creating global connectedness. If it is used as an integrated modern 

approach, it could foreground the interweaving of survival values and skills, and help 

teachers identify and use appropriate pedagogies in preparing students for the twenty-

first century multidimensional education landscape. 



 

 236 

Within the overarching inquiry pedagogy underpinned by constructivist views, 

culturally and linguistically-responsive teaching should be an important component of 

science inquiry. The findings demonstrated that the teachers were aware that a 

culturally-responsive science curriculum gave importance to cross-cultural literacy 

and that the inquiry process provides a platform for its assimilation. The use of cross-

cultural literacy as practiced by teachers and as Koya (2015) noted, was considered as 

a rich resource in enhancing scientific understanding. For example, while teaching a 

unit on plants such as Mikania micrantha, which is the scientific name for the Mile-a-

minute creeper, teachers used names from the two main Fijian cultures which are ‘Wa 

Bosucu’ from I-Taukei (natives) and ‘Titaiya Baur’ from the Indian context. Students 

associate native literacy with their home culture, therefore, using these alternative 

terms was a good way to build a bridge between home and formal school culture. In 

terms of diverse cultural appreciation, students from the classrooms of more 

experienced teachers were more likely to experience an integrated learning space than 

students of less culturally-oriented teachers. The findings demonstrated that more 

experienced teachers had more working knowledge as to how to switch between two 

main languages, resulting in increased student exposure to cross-cultural literacy and 

meaning making.  

The findings of this study also revealed that while there were teachers who 

were aware and tended to apply contextualised pedagogies, others made no real effort 

to go beyond conventional pedagogies. While this finding does not necessarily mean 

that the latter are in-sensitive to diverse cultural composition, it may suggest that they 

lack sufficient cultural knowledge, such as language, to use in a multicultural 

classroom. While it is important to integrate cultural knowledge, Richardson (2003) 
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has suggested that caution is required to ensure that it is not forcefully imposed upon 

students and teachers who are not part of the dominant culture. Overall there was a 

favourable perception of that a culturally-inclusive curriculum could be implemented 

through the inquiry pedagogy. 

6.7.1.4 Availability of Educational Resources 
The availability of educational resources is discussed under science 

laboratories, equipment and chemical supplies, and ICT educational resources. 

6.7.1.4.1 Science Laboratories, Equipment and Chemical Supplies 
The findings demonstrated that teachers were aware of the powerful impact of 

laboratory work on inquiry learning. As Hofstein and Lunetta (2004) have argued, 

inquiry-type activities in the laboratory were perceived to enhance students’ 

meaningful learning, conceptual understanding, and their understanding of the nature 

of science. The findings suggest that science inquiry in the laboratory helps students 

attain cognitive skills such as critical thinking and problem-solving skills as 

advocated in the FNCF. The laboratories also provide opportunities for students to 

conduct scientific investigations to connect science concepts and theories discussed in 

the classroom and in textbooks (Abrahams, 2015). However, having science 

laboratories will not change much if they are only used to confirm the theory instead 

of letting students build on the concepts learnt in theory classes. In the laboratories, it 

is not about the number of experiments conducted but rather it is about how ideas or 

concepts are explored to build conceptual understanding (ibid). 

A lack of resources can impact the teaching and learning process (Kang & 

Keinonen, 2016). The findings showed that teachers faced some challenges in 

adopting an inquiry approach and in providing opportunities for students to do 
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experiments. Due to lack of resources, teachers involved students in teams to 

collaboratively work on experiments instead of giving opportunities to each 

individual student to have authentic hands-on experiences. The lack of resources 

impacted upon teachers’ decisions to engage students in inquiry (Davis, 2003). The 

findings also indicated that the more experienced teachers, in the main, were aware 

and used alternative resources such as low-cost materials to improvise resources 

needed. It is argued that FNCF endorses Education for Sustainable Environment 

(ESE), therefore it is important for teachers to adapt and embrace the initiative by 

using readily available resources. Fiji has hundreds of useful and low-cost materials to 

make teachers’ jobs easier and classes more efficient which could provide 

opportunities for authentic science inquiry for lower primary students. It is important 

that the upper primary students have access to appropriate scientific apparatus and 

chemicals to enable them to actively inquire. 

The findings also revealed that teachers were not aware of the funding 

available to their schools to purchase resources. The school heads were responsible to 

ensure that the teachers’ requisition was gathered at the beginning of each academic 

year and the necessary purchases made using the allocated funds. Science was not 

prioritised in many schools. The Fijian education ministry needs to engage with a 

rigorous auditing process so that it could help to ensure money is spent as intended.  

6.7.1.4.2 Educational ICT Tools 
The findings revealed that the students used ICT to play educational games 

which helps to build critical thinking and problem-solving skills. While such skills are 

essential to meet the global job demand, scaffolding is needed to help students to 

select information and educational materials from a wide range of resources 
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(Kuhlthau et al., 2015). Without the provision of an appropriate level of scaffolding, 

there is a possibility that primary aged students might feel frustrated in trying to 

navigate their search for information and resources, hence, not achieving the expected 

outcome. 

The findings also revealed that despite the MoE’s efforts in resourcing all 

schools with ICT, there was still a shortage of computers in schools especially in rural 

schools. Teachers perceived ICT as a necessity resource in the twenty-first century so 

that students are taught relevant skills. In teaching, it appears that the lack of 

computers and access to the internet for students’ usage puts added pressure on 

teachers who are trying to incorporate ICT skills as endorsed by the Fijian education 

policies. While the research established that MoE provided schools with funding for 

the purchase of resources, the decision about spending priorities seem  to rest with 

heads of schools as above. 

6.8 Technical and Professional Dimension to 

Implementation of Inquiry 

This section discusses the importance of teachers PCK and PL on the 

implementation of inquiry. 

6.8.1 Importance of Teachers Pedagogical Content Knowledge (PCK)  

The findings revealed that a lack of science PCK affected teaching through 

inquiry and impacted upon teachers’ ability to provide deep explanations to their 

students. As a result, teachers depended on textbooks to structure their explanations. 

As identified by Jacobbe (2008), this lack of science PCK also limited their ability to 

provide detailed explanations to their students, cater to their different cognitive levels 
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and to scaffold them into further investigations. Teacher’s dependence on textbooks 

also had a detrimental effect in implementing student-centred pedagogies such as 

inquiry.   

The findings established that teachers found difficulty with designing 

appropriate activities and investigations. It is possible that teachers do not adequately 

address student’s prior knowledge and alternative conceptions during the engagement 

phase. In the absence of this step, teachers are limited in their ability to design 

appropriate activities that could build students’ conceptual understanding. Teachers 

would benefit from PL to gain the confidence with planning and scaffolding 

constructivist learning experiences at different inquiry levels. If an appropriate level 

of scaffolding is not initiated by the teacher, students could become disengaged.  

As identified by Khourey-Bowers and Frank (2009), this study revealed that 

teachers with a science background felt confident teaching science and were able to 

provide explanations and relevant opportunities for new investigations. This finding 

suggests that teachers encourage inquiry lessons when they are confident that they 

understand the scientific concepts being investigated. A lack of confidence with 

science content knowledge was identified as a common excuse given by teachers 

when explaining why fewer inquiry opportunities are provided to students. Teachers 

who lack confidence to conduct inquiry lessons, are less likely to expose their 

students to genuine inquiry process (Lee, et al., 2004). 

In order to implement a culturally-responsive curriculum, the findings suggest 

that it is vital that teachers have adequate understanding of cultural knowledge, 

‘taboos’ and practices. Teachers need to understand how their students learn best and 

in considering this develop their cross-culturally awareness. The study established 
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that with cultural understanding, teachers are able to use appropriate examples and 

content in their learning space, thereby, maintaining respect and balance between 

cultural understandings and scientific concepts being addressed.  

The change in science curricula and the policy on incorporating child-centred 

pedagogies in Fiji, has put extra demand on teachers as either the teachers had not 

understood the document or lacked sufficient PCK to implement it. The study 

revealed that teachers were provided with limited training initiatives in preparation for 

the implementation of the programme, and what has been provided has been relatively 

ineffective in helping teachers move beyond traditional pedagogies. As a result, 

teachers try to offer what is best for their students based upon their interpretation of 

the document and seek to comply with the policy. Maybe with time and the 

opportunity to practice new pedagogies, significant change in science teachers’ 

practice of inquiry could be achieved. 

6.8.2 Importance of Professional Learning for Teachers  

The findings established that there is pressure on teachers to implement new 

educational policies, and that there is not enough support provided to teachers in the 

form of PL. The findings revealed that teachers received minimal PL focussed on 

improving their science content knowledge or pedagogical practices. As primary 

teachers are generalist, they need appropriate PL focussed on specific scientific 

concepts so that they are able to offer accurate and detailed explanations to their 

students. 

PL can also provide an opportunity to update teachers’ existing PCK to 

encompass the skills and understandings required to implement student-centred 

pedagogies. The PL that is offered should address the needs of teachers in relation to 
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student-centred learning, otherwise teachers will become/remain frustrated and less 

motivated to implement new pedagogies (Fukkink et al.,2019). As Koya (2015) has 

previously identified, this study also revealed that teachers were not given PL aimed 

at enhancing their student-centred pedagogies which highlights an important gap in 

PL at the school level. Fijian primary teachers also expect to be provided with PL on 

science content knowledge from experts in the area. The Fijian Learning 

Development Unit of MoE could identify the specific concepts in which teachers need 

PL and facilitate content-specific PL in either face-to-face or online training modes 

for teachers throughout Fiji. In addition to this, as asserted by Mohan et al. (2017), 

school-based PL could help to sustain the learning process.  

Another important revelation in the study was that the PL that was on offer 

was strongly imbued with traditional pedagogies both in presentation and content. 

The teachers sat and listened to pieces of information aimed at forcing them to 

replicate what was being presented in their own practice, as though the method is a 

linear process (Nishimura, 2014). PL in Fijian schools was seen to be hierarchical in 

the nature where the head teachers, deputies or other MoE officials provide a passive 

learning platform for teachers. While such opportunities are designed with a mindset 

that effective teaching results from mastering technical skills, this approach may only 

serve to build teachers’ knowledge and skills within a narrow focus. 

The findings also demonstrated teachers’ preference for job-embedded PL as 

suggested by Darling-Hammond and McLaughlin (1995). Due to the nature of 

primary teaching, PL situated within their daily teaching experience could be 

considered most relevant to connect the learning space to practice with pedagogical 

demand. Teachers need to have time to reflect on their knowledge, skills, and 
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practices (Bredeson 2000; Mohan et al., 2017) and to decide which areas they need to 

work on. Without identifying the teacher’s needs and ensuring that these needs 

underpin the PL designed by their administrators PL, the impact of this learning is 

likely to be less effective.  

The findings also revealed that social interaction amongst Fijian teachers is 

powerful within itself and could form the platform for effective PL. It is not 

uncommon for teachers around the globe to be working in teams to create knowledge 

and skills (Bredeson, 2000) and the cultural orientation of Fijian teachers could 

contribute to a raised awareness of PCK. From a cultural perspective, teachers can 

collaborate through Talanoa - a culturally appropriate method for Fijians, to reflect, 

discuss and share personalised meaningful experiences about inquiry practice with 

their colleagues. The findings of this study make a significant addition to the current 

literature and highlights using Talanoa as a vehicle for PL as it can be considered as 

an inquiry process for teachers, where they can think critically and analyse their needs 

through reflections.  

To create an effective inquiry process in the learning space, pedagogy, content 

and assessment needs to be well planned and scaffolded by members of the learning 

team. Engaging in reflection through Talanoa could enable teachers to change their 

teaching methods, assessment and build on content knowledge. Through Talanoa, 

teachers could increase their self-efficacy, confidence, and power to inquire which 

could lead to development of inquiry knowledge and skills; hence, have a positive 

impact on student learning. Since reflection through Talanoa is underpinned by 

cultural connectedness and relevance, it could form the heart of all conversation in 

identifying solutions to challenges faced by primary teachers in Fiji. 
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As has been suggested by Fitzgerald et al. (2019), primary teachers’ quest to 

acquire PCK that contributes to their ability to facilitate science inquiry, may be 

found in teachers’ own inquiry. Similar to the approach that the students take in their 

inquiry learning, teachers can utilise a problem-solving approach which could inspire 

teachers to critically analyse the problems within their learning space, engage with the 

professional literature, and experiment with methods to generate new knowledge and 

skills. Every teacher’s engagement in teacher inquiry can provide input to science 

curriculum reform on a larger scale and result in a pedagogical change. Teachers 

could take on experimental and research strategies for the purpose of teaching 

themselves, their head teachers can facilitate the process by outlining the knowledge, 

skills and content that teachers need to attain; hence, aligning it to the overarching 

goal of constructivism. 

6.9 Chapter Summary 

The study reported that the Fijian education system aimed to prepare students 

for the twenty-first century skills through the FNCF, and that teachers were positively 

oriented towards it. They understood the importance of preparing their students for 

survival in the local context as well as for global job market. The teachers also 

understood the importance of progressive child-centred pedagogies such as inquiry, 

hence, pushing boundaries to help students acquire the twenty-first century skills in 

the hope to find solutions for global realities. The teachers’ perceptions led them to 

recognise the importance of cultivating skills such as collaboration, critical thinking, 

communication, and questioning. More importantly, the recognition of the teacher’s 

role as a facilitator in helping students navigate their learning was identified.  
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The findings of the study also indicated that teaching through inquiry has a 

significant impact on student learning, even though students experienced varied levels 

of engagement in the inquiry learning space. The varied levels of engagement 

attributed to both the quality of teaching approaches and student perceptions of 

inquiry. The findings also suggest that teachers could optimise the impact of SPS by 

providing students with more opportunities to inquire using experiments and 

investigations. This study also reported the importance of using multimodality in 

primary science. Furthermore, the findings of this study indicated that a number of 

factors including the curriculum itself, the availability of resources, inadequate PCK 

and PL, were significant enablers and inhibitors of the implementation of the 

authentic inquiry required by the new curriculum.  

Although this study did not directly explore the influence of culture on inquiry 

learning, it identified that the inclusion of culture in the classroom is an important 

variable that influences teacher action and student outcomes. It is therefore seen as 

appropriate in the study of inquiry for its inclusion in any developing country such as 

Fiji.  This study highlights the appropriateness of using pedagogies such as Talanoa 

in the classroom, due to its cultural connectedness to the inquiry approach and to 

create a bridge between home and school culture. The finding also builds on the 

current literature in reporting that Talanoa is an important teaching and learning tool 

as well as a vehicle for PL and teacher reflection. The next chapter presents the 

conclusions, implications, and recommendations of the study. 
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Chapter 7 

Conclusion, 

Recommendation and 

Implications 

7.1 Introduction 

Despite having a long history of inquiry in science education, there are still 

problems with teachers’ understanding and implementing inquiry curriculum in their 

learning spaces (Yager & Akcay, 2010). In attempting to foster inquiry strategies, 

teachers face challenges about the inquiry process and 21st century teaching and 

learning in its entirety. However, the potential benefits that inquiry-based learning has 

for the students (Mass & Artigue, 2013) cannot be underestimated. The changing 

demand for skills has led to curricula reforms in Fiji which provide a roadmap to 

teaching and learning. In an effort to equip Fijian students with the 21st century skills, 

the national curriculum endorses a constructivist approach as a guiding principle for 

all teaching and learning. This study investigated primary teachers’ perception of 

science inquiry in Fiji, through addressing the following research questions (RQs):  

1. How do teachers perceive Science inquiry in Fijian primary schools? 
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2. What impact has teaching through inquiry had on student learning? 

3. What factors inhibit or promote the implementation of inquiry in Fijian 

primary schools? 

The study was designed using mixed methods as the methodological approach 

to enable the combination of a range of data sources and research methods to increase 

the confidence in the findings (Creswell & Creswell, 2018). The mixed methods 

approach enabled the researcher to obtain a deep and broad understanding of 

perception and practice of inquiry in Fijian schools. A sequential explanatory design 

(Andrew & Halcomb, 2006; Creswell & Creswell, 2018) was adopted as the 

questionnaire data informed the questions used in the semi-structured interviews and 

Talanoa. This meant that qualitative data could further explain and enrich the findings 

from quantitative data. The researcher, being an insider to this study, gave special 

consideration to establishing an environment which was based on trust, respect, 

empathy, and collaboration to solicit participants’ real perceptions rather than 

superficial answers designed to pacify the researcher (Nabobo-Baba, 2006). 

The purpose of this final chapter is to revisit and reflect on the data generated, 

the analysis undertaken, and conclusions drawn from this study. Firstly, it addresses 

the three research questions in relation to the conclusions drawn from the data and 

analysis. Next, from the insights gained from this study, recommendations are made 

followed by the implications for theory and future research. In addition, a model for 

enabling science to be taught and learnt within a cultural context will be introduced. 

Finally, the chapter ends with the researcher’s concluding reflection. 
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7.2  Conclusion: Summary of the Main Research Findings  

RQ1: How do teachers perceive Science inquiry in Fijian primary schools? 

 

The study concludes that Fijian teachers have an understanding that every 

education system needs to respond to current global demands for developing the 21st 

century skills in their students. Teachers recognised the 21st century skills needed in a 

rapidly changing society as problem-solving, critical thinking, collaboration, 

communication and use of ICT. The teachers are conscious of equipping their 

students with these skills so that they are prepared for economic competitiveness, and 

to meet global demand. The Fijian teachers also have the understanding that it is 

important to capitalise on child-centred pedagogies in acquiring 21st century skills. In 

principle, Fijian teachers see the importance of child-centred pedagogy in ensuring a 

comprehensive approach to skills development in meeting global demands.  

It was established that the theoretical approach of constructivism endorsed in 

the Fijian national curriculum is deep-seated in Fijian teachers’ minds. Teachers 

linked the constructivist approach to inquiry, where students actively construct 

knowledge and understanding of scientific concepts. Teachers believed that the 

inquiry pedagogy enables them to get away from the chalk-talk method of teaching 

and engage students with hands-on activities. In addition, some Fijian teachers felt 

frustrated with the implementation of the inquiry approach because they found that 

their students were not able to work with little or no direction, a finding which 

highlights their lack of awareness of the different levels of inquiry and the key 

elements of the inquiry process. Rather, it is not uncommon for Fijian teachers to 
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implement the concept of ‘one size fits all’ illustrating a lack of ability to plan to 

engage students of varying learning abilities in inquiry.  

This study also indicated that Fijian teachers embraced collaborative learning as 

an essential element of inquiry. Teachers strongly believed that students working in 

teams reflect the social traditions of their people as students learn to share 

experiences, ideas and beliefs and learn from each other. According to Fijian teachers, 

their students embrace team learning which includes processes which conform to 

cultural norms such as reflection, willingness to try new things, and taking collective 

risks through collaboration. In addition, the Fijian teachers showed an understanding 

of the use of multimodal representations, since they are culturally valued and seen as 

a way to build critical thinking in their students. It was also found that their students 

were positively engaged with multi-modal representations indicating it is a good 

strategy for promoting inquiry in primary schools. The study also revealed that Fijian 

teachers enhance the communication phase of the inquiry process through use of a 

multi-modal approach. Verbal presentations, discussions and argumentation were 

coupled with multiple modes such as models, drawings and role play to help students 

to reveal concept relationships, locate and evaluate information, and construct 

explanations and arguments. Also, the use of Talanoa, a culturally appropriate and 

innovative communicating tool and ‘silence’ as a semiotic mode, promoted open and 

effective communication in Fijian learning spaces. These findings reflect that students 

and teachers appeared comfortable with culturally-appropriate teaching and learning 

strategies adopted within an inquiry framework.  

Fijian teachers understood the importance of using questions in the inquiry 

process. While it was observed that teachers ask mainly factual or recall type 
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questions of their students, they also used productive questions to give directions and 

lead their students into solving problems and doing investigations. Teachers were also 

aware of the importance of students’ questions in the inquiry process and noted that 

student questions indicated improved student engagement and provided pathway for 

further investigation and research.  

As the Fijian education system has traditionally embraced a transmission model 

of teaching, some teachers feared the shift of power to students. Before the 

implementation of FNCF, teachers often preferred to explain how to do experiments 

and tasks in a pedantic step-by-step mode, resulting in didactic pedagogies 

(Tuinamuana et al., 2006). With the curriculum reform, came a demand on teachers to 

engage students with constructivist practices. In the study, it is argued that teachers 

felt unsure of their content knowledge therefore, were more likely to stay in control if 

they used a didactic approach. Though the research indicated that teachers have an 

appetite for inquiry teaching as advocated in the curriculum, and understand their role 

in teaching through inquiry, there is still a long way to go before Fijian learning 

spaces will be fully ready for authentic inquiry. This identified tension which needs to 

be acknowledged by the Fijian ministry and addressed at a systemic level. 

 

RQ2: What impact has teaching through inquiry had on student learning? 

 

This study explored the impact of inquiry on student learning focusing on 

affective, behavioural, and cognitive engagement. It concludes that Fijian student 

engagement remains a challenge as the effort to reform the teaching and learning 

process continues. At the time of the research, the effort to cultivate student 
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engagement through inquiry pedagogies, was producing mixed reactions. As 

evidenced by questionnaire data, students showed varied levels of affective 

engagement with learning in science. The teachers who implemented engaging 

pedagogies, reported having more students engaging in task and activities. In 

addition, the research concludes that teachers should identify the differing needs of 

their students and offer appropriate scaffolding in learning spaces to motivate students 

further with their learning.   

 The study also identified that students showed varied levels of behavioural 

engagement in their science classes. Though there was evidence from teacher 

interviews that teachers were using numerous child-centred activities in most Fijian 

primary schools, students were more inclined to follow the special rules that the 

teacher puts in place in the learning environment, while remaining affectively 

disengaged. Teachers identified collaborative learning as an integral element of 

inquiry and a catalyst for improving students’ behavioural engagement, as it is 

strongly valued in Fijian schools and contributed to making their school culture more 

similar to their home culture.  

  The study has established that even though teachers provided opportunities 

aimed at engaging students cognitively, they were not completely successful in 

achieving this outcome, which points to the ineffectiveness of some of their strategies. 

Most students felt they were not able to apply science concepts to their daily lives and 

hoped for more inquiry opportunities. If students could identify the relevance of 

concepts to their daily lives, it could improve their understanding and increase their 

willingness to learn. The difference in responses between teachers and students 
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highlighted the importance of using appropriate teaching strategies and providing 

opportunities through which students can connect to wider world.  

 The study revealed that teachers failed to provide enough opportunities for 

their students to develop ideas that are more scientifically accurate, resulting in 

students being less engaged with science experiments and investigations than they 

might have been. In the Fijian learning environment, open-ended science experiments 

and investigations are largely absent with students engaging in a rather restricted set 

of cookbook activities instead. Teachers were unable to fully explore inquiry 

opportunities in science classes due to the use of cookbook experiments, hence, 

limiting the potential for their students to learn SPS. Helping students understand the 

process of science inquiry is an important foundation of IBSE, however, it is equally 

important for students to acquire SPS.  

This study also indicated that the use of representations in teaching and 

learning provided teachers with the platform to use a multi-modal approach in the 

inquiry process. Teachers perceived this as having a positive impact on students’ 

affective, behavioural, and cognitive engagement suggesting the importance of using 

representations with primary students so that they remain interested in exploring 

science concepts. Students reported feeling confident and motivated with the use of 

culturally-appropriate modes such as drawing and Talanoa. The study provides 

evidence to conclude that both students and teachers perceived the multi-modal 

approach to science learning as having a positive impact on student engagement. 

While it can also be concluded that Fijian teachers regularly used representations in 

their science teaching, they did not often engage with the refining phase of the 

representation process, where students are asked to refine their representations after 
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receiving positive criticism from the teacher and team members. While not an explicit 

focus of the research, the data suggests that teachers are not aware of the principles 

underpinning the Representation Construction Approach to teaching and learning. 

 

RQ3: What factors inhibit or promote the implementation of inquiry in Fijian primary 

schools? 

 

The study identified a number of technical and professional, political, and 

cultural factors enabling and inhibiting the implementation of inquiry in science in 

Fijian primary schools. Factors identified as promoting inquiry included: teachers 

holding positive views of the FNCF, their endorsement of social constructivism and a 

culturally responsive science curriculum, recognition of diverse cultural knowledge 

and practices, and teachers engaging in reflective dialogue through Talanoa. Areas 

that were identified as impeding inquiry included: the reintroduction of the 

examinations in Fijian primary schools, a lack of clarity within science curriculum 

leading to overdependence of textbooks, lack of science and ICT resources, lack of 

science PCK and content knowledge, and the persistence of traditional models of 

professional learning. Teachers within this study indicated that these identified 

barriers discouraged them from providing the full inquiry experience to their students. 

These barriers will need to be addressed to ensure that the endorsed constructivist 

curriculum is successfully implemented.  

Another significant finding of this study is the recognition of the importance 

of culture in the science curriculum. This provides a potential new direction in 

blending Fijian and Western philosophies of teaching and learning. Acknowledging 
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that no education is culture free, enables the provision of a learning space that blends 

school and home culture as a ‘hybrid inquiry space’. Combining depth of cultural 

knowledge and skills provide teachers with confidence to build a bridge between 

home and school culture through inquiry pedagogy. 

7.3 Recommendations  

The range of factors identified in this study that influence the implementation 

of science inquiry in Fijian primary schools can inform decision-makers in the MoE 

and schools on how to improve primary science teaching and learning. Furthermore, 

linking the findings of this and other Fijian research and wider literature may support 

other developing countries in their consideration of science inquiry and promote 

future research relating to the use of culturally-responsive pedagogies within the 

umbrella of inquiry. 

  The following seven recommendations have been made based on the 

conclusions drawn from the present study. 

7.3.1 Recommendation 1 

 
Recommendation 1 is supported by the quantitative findings from teacher and 

student questionnaire, learning space observations, and from both students’ and 

teachers’ perceptions of using multi-modal approaches gleaned through interviews. 

The study revealed that the use of a multi-modal approach is an important 

approach within the umbrella of inquiry pedagogy for primary science. Teachers felt 

comfortable using a multi-modal approach in science classes as they felt students 

were more engaged. It is envisaged that a multi-modal approach would give teachers 

Teachers should be encouraged to use a multi-modal approach in primary science. 
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a new direction for designing and implementing inquiry lessons as it would provide 

students with added opportunities to engage in learning. It is therefore important for 

teachers to be made aware of the effect of using a multi-modal approach, including 

culturally influenced modes, on teaching and learning practices.   

7.3.2 Recommendation 2 

‘Talanoa’ should be encouraged in Fiji for primary science as a culturally 

appropriate approach in Fijian and Pacific island culture. 

 

Recommendation 2 is supported by the findings from interviews of students 

and teachers, Talanoa and learning space observations. This study has identified that 

Talanoa, which is culturally responsive for Fijians, can influence the inquiry process 

in primary schools. 

The study showed that teachers engaged their students in Talanoa which is an 

appropriate method of oral communication during inquiry process. As Talanoa has 

the power to build student confidence to share their understanding of scientific 

concepts with others, science teachers should be given the freedom and encouraged to 

incorporate the pedagogy into their classroom practice. As student engagement has 

been identified to be an issue in science learning spaces, Talanoa provides the 

opportunity to engage students in open and effective discussions. An implication of 

this recommendation is that teachers need to become fully aware of Talanoa practice 

through professional learning and/or mentoring and use it accordingly. While further 

study is warranted, it is recommended that a culturally-responsive pedagogy for 

inquiry learning is encouraged in Fijian primary classrooms.   
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7.3.3 Recommendation 3 

A more comprehensive and needs-based teacher professional learning programs be 

established for primary teachers.   

 

Recommendation 3 is supported by the findings from teacher questionnaire 

and interviews, Talanoa, and learning space observation. The study has shown that 

the teachers lack science PCK and inquiry-specific knowledge and skills. While Fijian 

teachers were found to understand that the 5E model is a powerful tool in preparing 

and implementing inquiry lessons, they lacked the confidence to implement it and 

hence its usage in practice was limited. The study also identified that teachers had 

difficulty in: forming productive questions, engaging students in designing 

experiments and investigations, and supporting students through implementing 

different inquiry levels aligned with their needs. 

It is recommended that PL programs need to focus on at least these three 

specified areas: science content knowledge, constructivist teaching approaches, and 

child-centred pedagogies. Current science teachers would benefit from receiving 

further support and training from science experts from the MoE so that they can 

develop a better understanding of the science concepts included in the science 

curriculum. This learning process can be sustained by having further job-embedded 

PL within each school. Such ongoing support requires the head teachers to take 

proactive roles in organising PL on a needs basis instead of just meeting the 20-hour 

PL requirement. District officers should also take a leading role in ensuring that their 

schools provide an authentic PL platform for teachers instead of PL resulting in 

compliance purposes alone.   
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7.3.4 Recommendation 4 

The Fijian government needs to ensure that sufficient science and ICT resources are 

made available to all schools. 

 

Recommendation 4 is supported by the findings from the perceptions of 

students and teachers about science resources gleaned from the quantitative data and 

learning space observations. This study has shown that the Fijian primary schools 

experience a shortage of science resources which contributes to a lack of experiments 

and investigations being undertaken in science classes. Similarly, the majority of 

Fijian primary schools do not have sufficient ICT resources. 

Through the MoE, the government of Fiji provides free education grants 

(FEG) to all its schools. Though secondary schools have a considerable proportion of 

these grants allocated to equipping science and ICT resources, the same cannot be 

said for primary schools. While the FEG policy provides targeted allocations for 

primary schools, for example, 14% of the grant is allocated to equipping schools with 

computer resources, there is no such allocation for science resources. Therefore, it is 

suggested that MoE revisits its financial management policy and makes necessary 

changes to the process of allocating funds and creates strict guidelines on equipping 

schools so that primary schools can purchase adequate resources to support learning 

and teaching of science as well as ICT resources on annual basis. 

7.3.5 Recommendation 5 

Government needs to re-evaluate at the design of primary science curriculum and 
assessment.  
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Recommendation 5 is supported by the findings from the perceptions of 

teachers in relation to the curriculum from teacher’s questionnaire and interviews. 

The study has shown that teachers felt frustrated with the design of the science 

curriculum. 

The Fijian science curriculum outlines content specifications in the form of 

major learning outcomes and student achievement indicators. The content descriptors 

are broad and provide no reference to specific science skills. The teachers are further 

tasked with deconstructing content learning outcomes (CLO) into mini learning 

outcomes (MiLO) and aligning them to appropriate science skills and activities, 

which implies that teachers are left to their own interpretation of the curriculum. 

Science teachers would benefit from the MoE embracing their responsibility of 

providing a comprehensive curriculum to ensure that its outcomes are not 

compromised as a result of differing interpretations by teachers.  

This study also revealed that teachers depend on MoE produced textbooks 

which promote traditional methods of teaching reverting to a content-driven 

emphasis. The MoE needs to review the purpose and content of the text books they 

produce in support of their science teachers and make necessary changes to ensure 

that they are aligned with the overall philosophy of Fijian education system.  

The reintroduction of examinations in the Fijian education has received 

negative responses from teachers. It was clear from this study that teachers spend time 

preparing their students for assessment of learning through examination, instead of 

embracing assessment for learning as stated in the FNCF. So that constructivist 

approaches to teaching and assessment for learning are fully embraced by teachers, 
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the MoE should consult with stakeholders to negotiate a way forward such that 

assessment policy and practice are aligned with their goals for education. 

7.3.6 Recommendation 6 

Teacher training institutions should educate pre-service teachers about the effective 

use of culturally appropriate content and strategies to teach primary science. 

 

Recommendation 6 is supported by the findings from the perceptions of 

students and teacher expressed during interviews, learning space observations and 

Talanoa. This recommendation is particularly important in that the FNCF endorses 

cultural influence as a guiding principle in developing content and pedagogy. Both 

pre-service and in-service science teachers need instruction on how to use culturally 

appropriate strategies for the development of knowledge and skills in their classes, 

particularly to: 

i) reduce alternative conceptions between science and cultural 

knowledge; 

ii) meet the real world where it is important to bring home culture to 

school culture; 

iii) develop students’ interest and critical thinking abilities; 

iv) help students take ownership of their learning through realisation of 

the practical realities of science in their local context. 

Pre-service science teachers would benefit from being taught how they can effectively 

utilise cultural knowledge and skills to link science theory to practice. This study 

highlighted that positive perceptions of both students and teachers to using local 

knowledge and skills in the classroom, as this enhances student interest in the science 
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learning. In embracing such a strategy, it is envisaged that there would be more 

student and teacher negotiation and mediation in the design of inquiry activities 

leading to meaningful learning experiences. 

As the study also established that culture has an impact on the teaching and 

learning process, this implies that science teachers need to become aware of their 

cultural knowledge, beliefs, skills and practices as well as differences that exist 

between minority cultures. It is envisaged that teachers will use varied pedagogies to 

acknowledge variations between cultures. Teachers’ understanding of culture is vital 

as not all science content that is required to be taught may be culturally responsive to 

all cohorts of students. For this understanding to impact upon teacher practice, pre-

service teachers must therefore be made aware of them through their teacher 

education courses.  

7.3.7 Recommendation 7 

Upper primary school science classes should be taught by teachers who have done 

science in year 12 and/or 13 in their schooling years. 

 
Recommendation 7 is supported by the findings from the perceptions of 

teachers expressed in their questionnaires and during interviews. These data identified 

that teachers with science backgrounds (had undertaken science in their school in year 

12 and/ or 13) were more confident to teach upper science then those with year 10 

science experience, and hence placed to teach upper science. It is recommended, 

therefore, that the MoE derives teacher profile data from the Fiji Education 

Management System (FEMIS) to identify teachers who completed year 12 and/or 13 
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science in their secondary school education and to schedule them to teach upper 

primary classes.  

7.4 Implications for Theory  

This study reinforces the argument that context matters in providing students 

with relevant science experience (Koya, 2015; Thaman, 2010). While Fiji’s effort to 

align its constructivist policies with a regional and global education system has been 

praised, it has also raised concerns from some local educators. Adopting 

constructivism from a western perspective raises questions about the nature of 

conceptions of child-centredness in the Fijian culture. This study proposes, therefore, 

that an ‘Integrated Inquiry Model’ for teaching of science in primary schools be 

adopted which could support science teachers through an integration of Bybee’s 

(2006) 5E model and students’ cultural experiences. The ‘Integrated Inquiry Model’ 

has been developed in response to the findings of this study. 

The Fijian science curriculum strongly endorses the 5E model as a pathway to 

learning scientific knowledge. Though the use of this instructional model has the 

potential to develop the knowledge and skills relevant to and important for Fijian 

society, it is important to merge cultural context with science to make learning 

meaningful. Figure 7.1 represents the Integrated Inquiry Model’.  

In the ‘Integrated Inquiry Model’, the teacher incorporates the 5Es teaching 

and learning model for teaching science, within the cultural space which helps 

students make meaning of the school culture in light of the home culture. The dotted 

lines denote a penetrable boundary around the scientific inquiry space and the cultural 

space indicating their changing nature. Within the ‘Integrated Inquiry Model’, 

teachers build scaffolds between the cultural and the scientific concepts. For example, 
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when teaching the concept - ‘methods of environmental conservation’, the initial 

cultural space may expand due to its importance in the cultural context. Gradually, the 

cultural boundary decreases, and as students’ learning shifts to scientific 

understanding, the boundary shifts towards the scientific inquiry space. During each 

phase of the 5E model, the flexible line can shift to accommodate student learning by 

adjusting between the cultural and scientific inquiry space. Some concepts may have 

more inclination towards the scientific inquiry space than the cultural space. 

 

 

 

Figure 7.1. Integrated Inquiry Model (Copyright: Deepa Chand, 2019) 

 

Each phase of the 5Es (as discussed in Chapter 2) guides the teacher in the 

integrated inquiry space to provide relevant experiences for students to acquire the 

relevant skills and conceptual understanding of science, drawing upon relevant 
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cultural modes where possible. The integrated inquiry space is highly relevant to 

Fijian education as the FNCF is guided by three principles of which two are 

constructivism and cultural influence. A more detailed description of the 5Es within 

the integrated inquiry space is given below. 

Engagement – teachers establish the context for study and activate student 

interest and curiosity. This could be through storytelling, folk song, dance, and 

puzzles. Teachers could raise productive questions or stimulate students to form their 

own questions. The students are further motivated to share their cultural, traditional 

knowledge, experiences and stories where that teacher could identify students current 

understanding of the concept and alternative conceptions. As students come into 

learning space with rich cultural resources and the same time with alternative 

conceptions which may have embraced for years hence, in this phase teachers should 

only identify alternative conceptions and not try to resolve them. Teachers should 

“provide opportunities for students to use their previous experiences to recognise 

misconceptions and to begin to make conceptual sense of the activities through the 

construction of new ideas and understandings” (Bybee, 2002, p. 32). Moreover, 

within the Engagement phase, Talanoa is a preferred strategy as it enables students to 

feel comfortable, be understood, and respected while they relate their cultural 

experiences.  Students could be encouraged to engage in inquiry rich activities such as 

generating representations, concept mapping, KWL, word wall, and asking questions.  

Depending on the concept, community members could also be invited to talk to 

students which could both build on information included in the textbooks, and build a 

bridge between the cultural knowledge, skills, and practice and the scientific concept.  

Code switching or use of cross-cultural literacy is important element in this phase 
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where teachers can include native vocabulary (Gilbert, 2011), with English and 

scientific names, but teachers need to maintain the balance between English which is 

the official language and students’ native language (depending on the cohort 

specification). Based on the information gathered about student understanding 

through diagnostic assessment, teachers can decide what students will be exploring in 

the next phase. 

Exploration - Culture is also considered to be a key influencing factor for 

successful implementation of Fijian curriculum. For long Fijian societies have 

increased their knowledge and survival skills through collaborative learning; hence, 

linking the home culture with school culture is vital in the Exploration phase. The 

students work collaboratively, with scaffolding from the class teacher. The cultural 

values of respect, trust, and empathy will enable the teacher to make observations and 

listen to students as they engage with their activities. Teachers may provide a 

platform for investigations, research, and SGRs, including culturally relevant 

representations such as drawings, art and craft, nature trips, and other activities 

depending on the concept. 

Explanation – during this phase, teachers provide students with opportunities 

to explain their concepts and provide reasoning and justification based on the activity. 

The current study established that students were comfortable with using the multi-

modal approach to express their conceptual understanding. Based on the activity 

conducted, students could use a multi-modal approach and their recorded observations 

to explain their understanding. The teacher provides feedback as students refine their 

representations and explanations. Drawing on the element of respect embedded in the 

cultural context, students respectfully listen to other explanations and raise their 
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concerns. It is important for teachers to understand the role of emotions including 

those expressed through non-communicative modes such as silence. This phase also 

provides opportunity for teachers to integrate cultural knowledge, skills and values 

with scientific understanding. Where possible, the teacher uses students’ prior cultural 

experiences as the basis for explaining scientific concepts which would inspire 

students to take ownership of their learning. Code switching remains an important 

strategy as teachers explain and link scientific concepts back to cultural 

understanding. 

Elaboration – this phase enables teachers to provide a learning platform where 

students can apply or extend their developing ideas through new activities, 

investigations, reports, and representations. Students apply and transfer their 

knowledge and skills to new contexts as was evidenced in this study, when for 

example, the teacher provided the opportunity for students to study a creek near their 

school to identify sources of pollution and suggest possible solutions by drawing 

appropriate conclusions from the evidence collected. In this phase, teachers can 

relook at the strategies used in the exploration phase to relate past experience to 

current activities. 

Evaluation – in this phase teachers enable their students to engage in 

discussions based on earlier activities, hence, provide evidence of their conceptual 

understanding and skills application. Teachers can provide opportunities for students 

to explain scientific concepts in their own words and make appropriate reference to 

the cultural context. It is important that teachers provide relevant scaffolding as 

students evaluate their understanding and apply their new knowledge and skills and 
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identify whether students have changed their initial thinking and taken on board new 

understandings.  

 Integrating the scientific inquiry and cultural space through the 5E 

instructional model provides flexible learning opportunities which begins with what 

students know from their world to what they need to learn in the scientific inquiry 

space. An integration of the cultural space enables tapping into rich and diverse 

knowledge and skills to build a platform for making meaning for primary students. As 

discussed, the dotted line in Figure 7.1 indicates that the size of cultural space can 

change, depending on the concepts taught and their connection with the lived 

experiences of students. This line is also influenced by the students’ learning needs, 

abilities and interests. While further study is warranted, this model forms the basis for 

teachers to accommodate culture into science teaching and learning.  

7.5 Suggestions for Further Research  

 While this study has acknowledged a number of pedagogies in Fijian primary 

schools, the study has also identified factors affecting the implementation of inquiry 

in science learning spaces. A key outcome of the research is the need for a more 

powerful consideration of the influence of culture in science learning which in turn, 

may solve some of the identified concerns. While this study did not explicitly aim to 

explore the influence of culture, it became apparent that the cultural context could be 

an influential factor that impacts on the learning and teaching process, especially with 

science inquiry. Hence, it is suggested that researchers explore further the effect of 

culture on science education, which may prove to be relevant for cultures other than 

Fiji. The outcome of the study would have been enhanced if a measure of the cultural 
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influence on teaching and learning was established. The following are some areas 

identified for further research; studies which: 

• Validate the ‘Integrated Inquiry Model’. 

• Refine the procedural aspect of Talanoa.  

• Study the impact of culture on student’s behavioural engagement in a science 

learning space. 

• Identify the relationship between culturally-relevant student generated 

representations and three dimensions of student engagement (affective, 

behavioural and cognitive). 

• Explore Talanoa as a vehicle for PL. 

 

Finally, science inquiry needs to evolve in such a way so that it meets the 21st century 

demand as well as being culturally sympathetic to the students’ home cultures. 

7.6 Researcher’s Concluding Reflection 

The Fijian education system prioritises constructivist approaches to teaching 

in its policies, but teachers are still finding the balance between child-centred and 

didactic pedagogies. The child-centred inquiry pedagogies aim to build problem-

solving, critical thinking, collaboration, communication and use of ICT skills. On the 

other hand, through didactic pedagogy, teachers’ become givers of information while 

students are passive receivers. As a teacher herself previously, she reflects on her 

teaching pedagogies: 

 As a teacher in Fiji, I have used both pedagogies. During my early years of 

teaching, due to curriculum design and lack of awareness on student-centred 

pedagogies, I taught using teacher-centred approach even though I personally was not 
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satisfied with it. I always felt that students should not be treated as passive recipients 

of knowledge but rather as active makers of knowledge. I was fortunate enough to be 

part of several in-service training programs as well as to be given the opportunity to 

be trained in France and Malaysia to learn about science inquiry.  I was also given an 

opportunity to be part of a curriculum work group to understand the Fijian document 

and its placement in the twenty-first century education, which helped me to have a 

better understanding of endorsed curriculum and teachers’ role in implementing it. 

However, the research was necessary because my knowledge alone does not provide 

enough information on teachers’ preparedness towards the endorsed constructivist 

approach. Hence, my PhD research has focussed on teachers’ perception of science 

inquiry in primary schools. 

 Finally, through my doctorate studies, I hope I can encourage women of Fiji 

and Pacific to break the glass ceiling and live their dreams: 

“Born on a small remote island of Fiji, it feels surreal putting the finishing touches to 

my PhD thesis. I still remember those primary school days when I would be asked by 

my teacher to remain standing for hours in the class as a punishment for asking too 

many questions. I didn't realise then, that it was the beginning of my PhD journey” 

(Author, 2019). 
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Appendices 

Appendices are presented as follows: 

• Appendix A: Human Research Ethics Committee (HREC)  

• Appendix B: Ministry of Education Fiji Research Approval 

• Appendix C: Information Statement for School Head Teacher 

• Appendix D: Information Statement for School Teacher 

• Appendix E: Information Statement for Parent / Guardian 

• Appendix F: Consent Form for School Head Teacher 

• Appendix G: Consent Form for School Teacher 

• Appendix H: Consent Form for Student  

• Appendix I: Consent Form for Parent 

• Appendix J: Teacher Questionnaire  

• Appendix K: Student Questionnaire 

• Appendix L: Teacher Interview Protocol  

• Appendix M: Student Interview Protocol  

• Appendix N: Learning Space Observation Template 
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Appendix C 

Information Statement for School Head Teacher 

   
 

  
 

(Information Statement for School Head Teacher) 
 

Research topic: Teachers' Perceptions of Inquiry Based Science Education 
(IBSE) in Fijian Primary Schools 
 
Dear Head Teacher, 
 
Invitation 

You and your school are invited to participate in the study titled above which will be 

conducted by Deepa Chand, a PhD student at University of Tasmania, Australia under 

the supervision of Dr. John Kenny and Professor Bruce Waldrip from the Faculty of 

Education. Deepa Chand will be directly involved in the field study in person for data 

collection.  

What is the purpose of the study? 
The aim of this study is to evaluate Fijian teachers’ perceptions and understanding of 

Inquiry based science education (IBSE) as advocated science syllabi. In addition, the 

study assesses the impact of professional learning (PL) carried out during the 

implementation phase of the Fiji National Curriculum Framework (FNCF) and school 

based programme.  Finally, it aims to assess the impact of IBSE on learning and 

teaching and the challenges and enablers faced by teachers during its implementation 

 
Why you and your school have been invited to participate? 
You and your school has been chosen by the student investigator to conduct above 

named research because your school meets the selection criteria of either urban or rural 

school. Ministry of Education has been informed about the research and consent has 

FACULTY OF EDUCATION 
Locked Bag 1307, Newnham, 
LAUNCESTON TAS 7250 
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been given to conduct the research.  You and your school’s participation will be purely 

voluntary, and you have every right to decide not to participate, without consequences  

 

What activities will the school participate in? 
 

• Survey questionnaire – teachers will be invited to participate in an online 

survey that will approximately take 20-25 minutes while students (aged 9-14) 

will also be invited to participate in an online questionnaire that will 

approximately take 10-15 minutes to complete. 

• Interview –few teachers and students will be invited to participate in a semi-

structured interview. The teacher interview will be conducted for 

approximately 50-60 minutes while student interview will last for 10-15 

minutes at a place assigned by the head teacher. 

• Talanoa – a group of teachers will be invited to participate in a talanoa 

session for at least 30 minutes at a place assigned by the head teacher. 

• Learning Space Observation- It is anticipated that three lessons on a mutually 

agreed topic will be observed. Learning space observation will be unobtrusive 

and will be conducted by the student investigator while the participants are 

engaging in usual activities of learning and teaching. The observation will 

include teaching and learning interactions that takes place between the teacher 

and participating students, as well as aspects of instruction to the whole class. 

 
What would you be asked to do? 
 
If you agree to allow your school to participate, you will be asked to act as a gatekeeper 

and disclose some documents such inquiry learning and professional learning records. 

You will be requested to assist in providing access to the site, liaising with participants 

for a suitable time and venue for an interview, learning space observation and Talanoa. 

You should also be able to advice on any irregularities that may surface during the 

research such as upcoming school events that would disrupt the planned fieldwork. If 

you agree to participate and are teaching a class, you will also be invited to participate 

in an interview or Talanoa to express your opinions on implementation of IBSE and 

professional learning conducted in school. You should also receive signed consent 

forms from students for student investigator to collect. Finally, ensuring all ethical 
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protocols are followed and signed consents are handed in prior to the involvement of 

participants in research. 

 

Are there any possible benefits from participation in this study? 
 
This research will provide necessary information on strengthening the aspects such as 

curriculum and professional learning. The research is not designed to influence 

government policy; however, the government can use data and recommendations from 

the thesis to strengthen its policy on learning and teaching in schools and professional 

learning of teachers. 

 

Are there any possible risks from participation in this study? 
 
Although this is not anticipated there is a chance that teachers and students may feel 

anxious during an interview/Talanoa, or during Learning space observations when their 

teaching and learning is being observed. During the interviews they can decline to 

answer any or all questions or ask that the interview cease at any time without any 

explanation or consequence. They will be able to view and amend interview and 

Talanoa transcripts and ask that any unprocessed part of the data or all unprocessed 

data that you have contributed be withdrawn from the study by May 31st, 2017. 

 

What if I change my mind during or after the study? 
 
You have every right not to participate in this research and, at any point of time, you 

can withdraw without explanation and consequences. If you change your mind 

afterwards and do not want to include your data in the study, you can contact the 

researcher by May 31st, 2017, your data will be withdrawn, and your confidentiality 

will be duly maintained. Please note that it will not be possible to delete de-identified 

data once it has been transcribed. 

What will happen to the information when this study is over? 
 
Data collected in Fiji will be stored on the Mysite, an online UTas document storage 

system available for higher degree research students to store master copies of digital 

research data.  



327 

Digitalised audio recordings of interviews and Talanoa will be kept on a password-

protected laptop provided by UTas, which will be later transcribed into themes. The 

confidentiality of the data will be maintained at all times since the data will be 

anonymously tagged. Moreover, five years after publication of reports or articles 

resulting from data, digitalize computer files will be deleted. This is in line with UTas 

management of Research data policy.  

How will the results of the study be published? 

The purpose of this study is for the requirements of Higher Degree Research for 

Deepa Chand. Hence, the collected data will be used for the purpose aforementioned.  

The data may also be used for further research publications. The identity of the 

participants from this research will be kept confidential in all publications. The thesis 

will also be available to participants upon request. Teachers, students and schools will 

be anonymous in all publication of results. Pseudonyms will be used when referring 

to quotes from interview and Talanoa transcripts and in descriptions from learning 

space observations in all publications of results of the study. 

What if I have questions about this study? 

If you have any questions related to this study, feel free to contact any member of the 

researching team. 

Professor Bruce Waldrip  

Tel: +613 6324 3269   Email: bruce.waldrip@utas.edu.au 

Dr John Kenny 

Email: John.Kenny@utas.edu.au Tel: 613 6324 3269 

Deepa Chand   Tel: 
+614........ Email: deepa.chand@utas.edu.au 
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Appendix D 

Information Statement for Parent / Guardian 

APPENDIX: E 

(Information Statement for School Teacher) 

Research topic: Teachers' Perceptions of Inquiry Based Science Education 
(IBSE) in Fijian Primary Schools 

Dear Teacher, 

Invitation 

You are invited to participate in the study titled above which will be conducted by 

Deepa Chand, a Doctor of Philosophy student at University of Tasmania, Australia 

under the supervision of Dr. John Kenny and Professor Bruce Waldrip from the Faculty 

of Education.  Deepa Chand will be directly involved in the field study in person for 

data collection.  

What is the purpose of the study? 

The aim of this study is to evaluate Fijian teachers’ perceptions and understanding of 

Inquiry based science education (IBSE) as advocated by Fiji National Curriculum 

Framework (FNCF) and science syllabi.  In addition, the study assesses the impact of 

professional learning (PL) carried out under the FNCF and school based programme. 

Finally, it aims to assess the impact of IBSE on learning and teaching and the challenges 

and enablers faced by teachers during its implementation. 

FACULTY OF EDUCATION 
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Why have you been invited to participate? 

As one of the major stakeholders of learning and teaching, you are invited to be a 

participant in this study. Some of your students also have been invited to participate in 

this study. Ministry of Education has been informed about the research and consent has 

been given to conduct the research.  Your participation will be purely voluntary, and 

you have every right to decide not to participate, without consequences, at any time.  If 

you decide to withdraw, there will be no impact on your personal and professional 

relationship with the researcher, the researching university or the school.  

What would you be asked to do? 
If you agree to be a participant, you will be asked to fill in an online survey 

questionnaire or participate in teacher support programme, learning space observation, 

semi-structured interview session, and Talanoa. Details of the above activities are given 

below. 

Survey Questionnaire With your consent, you will be invited to participate in an 

online survey questionnaire which will take 25-30 minutes to complete. The 

participants will have every right not to participate in this research and, at any point of 

time, where they can withdraw without explanation and without consequences. 

Learning Space Observation 

Upon your consent, two-three of your lessons (~40 minutes per lesson) on a mutually 

agreed topic will be observed. Learning space observation will be unobtrusive and 

will be conducted by the student investigator while the participants are engaging in 

usual activities of leaning and teaching. Data collected during Learning space 

observations will be noted on the Learning space observation form which will be 

made available to teachers prior to activity. The observation will include teaching and 

learning interactions that takes place between the teacher and participating students, 

as well as aspects of instruction to the whole class. The participants will have every 

right not to participate in this research and, at any point of time, where they can 

withdraw without explanation and without consequences. 

Teacher Interviews  

Upon your consent you will be invited to participate in a semi-structured interview 

which will be conducted for approximately 50-60 minutes. It will be followed by 10-

15 minutes of sighting of teacher documents e.g. working plan, lesson plan and 
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professional learning records. An audio recorder will be used to record the interviews 

with consent.  The transcripts will be shown to the teachers afterwards to ensure the 

participants are fully satisfied with the content. The participants will have every right 

not to participate in this research and, at any point of time, where they can withdraw 

without explanation and without consequences 

Talanoa  

One group of at least three or more consented teachers will be invited to be part of 

Talanoa.  Based on the questionnaire, interview and sighting of teacher document an 

informal discussion (Talanoa) will be held.  Talanoa will begin as soon as 

participants are present where there will be informal exchange of information.  The 

student researcher will facilitate the content of discussion.  The participants will have 

every right not to participate in this research and, at any point of time, where they can 

withdraw without explanation and without consequences. 

What would your students be asked to do? 

• Few of your students will be invited to participate in an online questionnaire

that will take approximately 10-15 minutes to complete.

• Few of your students will be invited to participate in a semi-structured

interview which will last for 10-15 minutes at a place assigned by the head

teacher.

• Students will be part of the learning space observation which will document

teaching and learning interactions that takes place between you and your

participating students, as well as aspects of instruction to the whole class.

Are there any possible benefits from participation in this study? 

The anticipated benefits of the research are that it will provide you an opportunity to 

express your perceptions on inquiry-based science education in primary schools and 

the role professional learning plays in fostering a constructivist-learning environment. 

Since no research has been done on the implementation of the new Science Syllabi, this 

research will provide necessary information on strengthening the aspects such as 

curriculum and professional learning.  The research is not designed to influence 

government policy; however, the government can use data and recommendations from 
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the thesis to strengthen its policy on learning and teaching in schools and professional 

learning of teachers. 

Are there any possible risks from participation in this study? 

Although this is not anticipated there is a chance that you may feel anxious during an 

interview/Talanoa, or during Learning space observations when your teaching is being 

observed. During the interviews you can decline to answer any or all questions or ask 

that the interview cease at any time without any explanation or consequence. You will 

be able to view and amend interview and Talanoa transcripts and ask that any 

unprocessed part of the data or all unprocessed data that you have contributed be 

withdrawn from the study by May 31st, 2017.  

What if I change my mind during or after the study? 

You have every right not to participate in this research and, at any point of time, you 

can withdraw without explanation and without consequences. If you change your mind 

afterwards and do not want to include your data you can contact the researcher by May 

31st, 2017 and your data will be withdrawn, and your confidentiality will be duly 

maintained. Please note that it will not be possible to delete de-identified data once it 

has been transcribed. 

What will happen to the information when this study is over? 

Data collected in Fiji will be stored on the MySite, an online UTas document storage 

system available for higher degree students to store master copies of digital research 

data 

While in Tasmania, the digitized audio recordings of interviews and Talanoa will be 

kept on a password-protected laptop provided by UTas which will be later transcribed 

into themes. The confidentiality of the data will be maintained at all times since the 

data will be anonymously tagged. Moreover, five years after publication of reports or 

articles resulting from data, digitalize computer files will be deleted. This is in line with 

UTas management of Research data policy. 
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How will the results of the study be published? 

The purpose of this study is for the requirements of Doctor of Philosophy in Education 

for Deepa Chand. Hence, the collected data will be used for the purpose 

aforementioned.  The data may also be used for further research publications. The 

identity of the participants from this research will be kept confidential in all 

publications. The thesis will also be available to participants upon request. Teachers, 

students and schools will be anonymous in all publication of results. Pseudonyms will 

be used when referring to quotes from interview and Talanoa transcripts and in 

descriptions from learning space observations in all publications of results of the study. 

What if I have questions about this study? 

If you have any questions related to this study, feel free to contact any member of the 

researching team. 

Professor Bruce Waldrip  

Tel: +613 6324 3269   Email: bruce.waldrip@utas.edu.au 

Dr John Kenny 

Tel: 613 6324 3269 Email: John.Kenny@utas.edu.au 

Deepa Chand   
Tel: +61363243792 Email: deepa.chand@utas.edu.au 

The Tasmanian Social Sciences Human Research Ethics Committee has approved this 

study. If you have concerns or complaints about the conduct of this study, please 

contact the Executive Officer of the HREC (Tasmania) Network on +61 3 6226 7479 

or email human.ethics@utas.edu.au. The Executive Officer is the person nominated to 

receive complaints from research participants. Please quote ethics reference number 

H15871. 



333 

Appendix E 

Information Statement for Parent / Guardian 

(Parent / Guardian Information Sheet) 

Dear Parent /Guardian  

Hello and Bula Vinaka! We are John, Bruce and Deepa. 

1. Invitation

Your child / ward is invited to participate in a study to help us find out various science

activities carried out during either Basic Science or Elementary Science classes. We are

asking your child/ward to be in our study because we want to know the type of science

activity that he/she enjoys the most in their science class. This study is being conducted

in fulfilment of a Higher Degree Research at University of Tasmania, Australia under

the supervision of Professor Bruce Waldrip and Dr. John Kenny from the Faculty of

Education. Deepa Chand will be directly involved in the field study in person for data

collection.

2. What is the purpose of this study?

The purpose of this study is to find out various science activities carried out during

either Basic Science or Elementary Science classes. Teachers use a range of teaching

methods to deliver science content to assist students to learn particular concept and

skills. We are particularly interested in those actions carried out by your child’s

teacher that he/she identifies as being particularly helpful for his/her learning of

science content. Your child’s views will provide valuable insight into teachers’,

researchers’ and other students’ understanding of what best ways through which

teachers are can teach science in Fiji.
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3. Why has your child been invited to participate?

Your child has been selected to participate in this investigation because he/she is

studying at year 5- year 8 and his/her teacher has also been invited to participate.

Your child’s participation or non-participation will in no way interfere with his/her

school commitments. Furthermore, his/her decision to participate or not to participate

in this study will in no way impact upon any aspect of his/her schoolwork.

4. What will your child be asked to do?

If you and your child consent to your child’s participation in this study, he/she will be

invited to contribute data in the following ways:

• By participating in an online survey questionnaire that will take 10-15 minutes

to    complete.

• By being part of the class that will be observed by the student investigator.
• By participating in an audio-recorded interview for up to 15 minutes at a time

decided by the Head Teacher. Your child may be invited to respond to

questions in relation to his/her own experience in the class. The recorded

interviews will be replayed twice to your child at the end of the interview

session to ensure your child is fully satisfied with the content. After the

interview, only the student investigator will hear audio recordings of the

interviews and pseudonyms will be used to label files containing transcripts.

5. Are there any possible benefits from participation in this study?

Participation in this study will give your child the opportunity to reflect on his/her

learning of the science content.

6. Are there any possible risks from participation in this study?

Although this is not anticipated, there is a chance that your child may feel anxious

during an interview. During the interviews, your child can decline to answer any or all

questions or ask that the interview cease at any time without any explanation or

consequence. If your child experiences discomfort because of any aspect of the

research, you can consult the head teacher.
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7. What if either my child or I do not wish to give consent? 

If either you or your child do not wish to give consent, then your child can not 

participate in the study. However, for Learning Space Observation your child/ward 

will be seated in the same classroom but their participation in the learning space 

activities will not be recorded on the learning space observation form. Since learning 

space observation will not be video recorded it will not have any impact on the 

learning space dynamic. 

 

8. What if I change my mind during or after the study? 

 You have every right not to participate in this research and, at any point of time, you 

can withdraw without explanation and consequences. If you change your mind 

afterwards and do not want to include your data in the study, you can contact the 

researcher by May 31st, 2017, your childs data will be withdrawn, and confidentiality 

will be duly maintained. Please note that it will not be possible to delete de-identified 

data once it has been transcribed 

 

 9. What will happen to the information when this study is over? 

 Data collected in Fiji will be stored on MySite, an online UTas document storage 

system available for higher degree research students to store master copies of digital 

research data 

While in Tasmania, the digitized audio recordings of interviews will be kept on a 

password-protected laptop provided by UTas which will be later transcribed into 

themes. Your child’s name and other identifying information will be removed from 

these documents. The confidentiality of the data will be maintained at all times since 

the data will be anonymously tagged.  Moreover, five years after publication of reports 

or articles resulting from data, digitalize computer files will be deleted. This is in line 

with UTas management of Research data policy. 

 

10. How will the results of the study be published?  

The purpose of this study is for the requirements of Higher Degree Research for 

Deepa Chand. Hence, the collected data will be used for the purpose aforementioned.  

The data may also be used for further research publications. The identity of the 



336 

participants from this research will be kept confidential in all publications. The thesis 

will also be available to participants upon request. Teachers, students and schools will 

be anonymous in all publication of results. Pseudonyms will be used when referring 

to quotes from interview and Talanoa transcripts and in descriptions from learning 

space observations in all publications of results of the study. 

10. What if I have questions about this study?

If you have any questions relating to this study, please feel free to contact one of the 

researchers:

Prof Bruce Waldrip

Tel: + 61363243429   Email: Bruce.Waldrip@utas.edu.au

Dr John Kenny

Tel: +613 6324 3269  Email: John.Kenny@utas.edu.au

Mrs Deepa Chand

Tel: +614........  Email: deepa.chand@utas.edu.au
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Appendix F 

Consent Form for School Head Teacher 

(Consent Form for School Head Teacher) 

Research topic: Teachers' Perceptions of Inquiry Based Science 
Education in Fijian Primary Schools 

1. I agree to take part in the research study named above.

2. I agree to allow my school to take part in the research study named above.

3. I agree to be the gatekeeper from my school in the research study named
above.

4. I have read and understood the Information Sheet for this study.

5. The nature and possible effects of the study have been explained to me.

6. I understand that the study includes my school teachers’ participation in
online survey questionnaire, interview and talanoa, which will be audio
recorded, disclosure of teacher documents and their learning space being
observed.

7. I understand that the study includes students’ participation in an online survey
questionnaire, interview which will be audio recorded and their learning
space being observed.

8. I understand that the study includes collection and sightings of teacher
documents from school and teachers.

9. I understand that I may be interviewed or be asked to participate in Talanoa.

10. I understand that I will be asked to receive filled consent forms from students
for collection by the student investigator.

11. I am aware that I have every right not to answer some questions.

12. I understand that teachers and students digitalize survey questionnaire, copies
of interview, Talanoa, leaning space observation transcripts and audio files
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will be password protected and stored on Mysite, a secure server provided by 
University of Tasmania, Australia that will be accessible only to the 
researchers. Names and other identifying information will be removed from 
these documents. Five years after publication of the report, digitalize 
computer files will be deleted.  

13. Any questions that I have asked have been answered to my satisfaction.

14. I understand that the researcher(s) will maintain confidentiality and that any
information I supply to the researcher(s) will be used only for the purposes of
the research.

15. I understand that the results of the study may be published or presented at the
educational conferences on conditions that I and any other participant and
school cannot be identified in any report.

16. I understand that my participation is voluntary and that I may withdraw at any
time without any effect. If I wish, I may request that any data I have supplied
be withdrawn from the research until May 31st, 2017. After that, I understand
that I will not be able to withdraw my data

I agree to be involved in this study. Yes No 

             Participant’s name:  ______________________________________ 
             Participant’s signature: ________________________   Date: ____________ 

      Statement by Investigator  

I have explained the project and the implications of participation in it to this 
participant and I believe that the consent is informed and that he/she understands the 
implications of participation. 

        Investigators name:  _______________________________________  
        Investigator’s signature: ____________________________________ 
        Date:  ________________________  

Invitation form for school to participate in the study and to act a gatekeeper. 
Please sign or tick.  

Thank you so much for the invitation. I agree to 

Allow my school to participate  Yes      No 
Receive signed consent from students   Yes         No 
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The nature and possible effects of the study have been explained to me and I have read 
the information sheet well. Thus, that you contact me to arrange time for the above 
marked research. 
Name:  
Sign:  
School:  
Date: 
Email:  
Contact details (Office only):  
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Appendix G 

Consent Form for School Teacher 

(Consent Form for School Teacher) 

Research topic: Teachers' Perceptions of Inquiry Based Science 
Education in Fijian Primary Schools 

1. I agree to take part in the research study named above.
2. I have read and understood the Information Sheet for this study.
3. The nature and possible effects of the study have been explained to me.
4. I understand that the study includes survey questionnaire, interview and

talanoa, which will be audio recorded and observation of my lesson.
5. I also understand that the study includes collection and sightings of teacher

documents.
6. I am aware that I have every right not to answer some questions.
7. I understand that digitalize copies of questionnaire surveys, teacher documents,

learning space observation, interview, talanoa transcripts and audio files will
be password protected and stored on Mysite, which is a secure server provided
by University of Tasmania, Australia. Names and other identifying information
will be removed from these documents, which will be accessible only to the
researchers. Five years after publication of the report, digitalize computer files
will be deleted.

8. Any questions that I have asked have been answered to my satisfaction.
9. I understand that the researcher(s) will maintain confidentiality and that any

information I supply to the researcher(s) will be used only for the purposes of
the research.

10. I understand that the results of the study may be published or presented at the
educational conferences on conditions that I cannot be identified as a
participant.

11. I understand that my participation is voluntary and that I may withdraw at any
time without any effect. If I wish, I may request that any data I have supplied
be withdrawn from the research until May 31st, 2017. After that, I understand
that I will not be able to withdraw my data.
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I agree to be involved in this study. Yes No 

Participant’s name:  _________________________________________________ 
Participant’s signature: ________________________   Date: ____________ 

Statement by Investigator 
I have explained the project and the implications of participation in it to this 
participant and I believe that the consent is informed and that he/she understands the 
implications of participation. 

Investigator’s name:  _____________________ 
Investigator’s signature: ______________ 
Date:  ________________________  

Invitation form for an interview, survey questionnaire, talanoa, and, learning space 
observation. 
Please sign or tick.  

Thank you so much for the invitation. I agree to participate in the 

Survey Questionnaires Yes No 

Interviews  Yes No 

Talanoa  Yes No 

Learning space observation Yes No 

The nature and possible effects of the study have been explained to me and I have read 
the information sheet well. Thus, that you contact me to arrange time for the above 
marked research. 

Name:  
Sign:  
School:  
Date: 
Email:  
Contact details (Office only): 
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Appendix H 

Student Consent Form 

(Student Consent Form) 

1. I have read and understood the Information Sheet for this study.
2. The possible effects of the study have been explained to me.
3. I understand that the study involves:

• Participating in an audio-recorded interview.
I agree to participate in the interview.   Yes No 

• I agree to be part of the class that will be observed by the student
investigator.

  Yes      No 
• Participating in survey questionnaire.

I agree to participate in an online survey questionnaire.   Yes 

No 

4. I understand that my participation in this study involves low risk.

5. I understand that I may not be able to participate in the research if my parent

/guardian do not wish to consent.

6. I understand that I will be sitted in the same classroom during Learning Space

Observation even if I have not consented however, my participation in the

classroom activities will not be recorded by the student investigator.

7. I understand that all research data will be securely stored on the Launceston

campus of the University of Tasmania.

8. Any questions that I have asked have been answered to my satisfaction.

9. I understand that the researcher(s) will maintain confidentiality and that any

information I supply to the researcher(s) will be used only for the purposes of

the research. I understand that any public documents arising from this research

will use pseudonyms for my name and the name of my school

FACULTY OF EDUCATION 
Locked Bag 1307, Newnham, 
LAUNCESTON TAS 7250 
 



343 

10. I understand that the results of the study will be published so that I cannot be

identified as a participant.

11. I understand that my participation is voluntary and that I may withdraw at any

time without any effect. If I wish, I may request that any data I have supplied

be withdrawn from the research until May 31st, 2017. After that, I understand

that I will not be able to withdraw my data.

Participant’s name : ___________________________________ 

Participant’s signature : ________________________________ 

Date : _________  

Investigator’s name: Deepa Chand 

Investigator’s signature: ________________________________ 

Date: ___________ 

Statement by Investigator 

I have explained the study and the implications of participation in it to this participant and 

I believe that the consent is informed and that he/she understands the implications of 

participation. 
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Appendix I 

Parent Consent Form 

(Parent Consent Form) 

1. I have read and understood the Information Sheet for this study.

2. The possible effects of the study have been explained to me.

3. I understand that the study involves:

• having my child’s involvement in participating in an audio-recorded

interview for up to 15 minutes at a time and place decided by the Head

Teacher

• filling of an online survey questionnaire which will take10-15 minutes

• my child/ward sitting in a class that will be observed by the student

investigator

            I give consent for my child’s interview responses to be audio-recorded by the   

 student investigator          Yes    No 

I give consent for my child to part of the class that will be observed by the 

student        investigator                       Yes    No 

          I give consent for my child to participate in an online survey questionnaire. 

  Yes    No 

4. I understand that my child’s participation in this study involves low risk.

5. I understand that my child will not be able to participate in this study if child

do not wish to consent.

6. I understand that my child will be sitted in the same classroom during

Learning Space Observation even if either my child or I have not consented

however, my child’s participation in the classroom activities will not be

recorded by the student investigator.
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7. I understand that all research data will be securely stored on the Launceston

campus of the University of Tasmania.

8. Any questions that I have asked, have been answered to my satisfaction.

9. I understand that the researcher(s) will maintain confidentiality and that any

information that my child supplies to the researcher(s) will be used only for

the purposes of the research.

10. I understand that the results of the study will be published so that my child

cannot be identified as a participant.

11. I understand that my child’s participation is voluntary and that he/she may

withdraw at any time without any effect. If I so wish, I may request that any

unprocessed data my child has supplied be withdrawn from the research by

31st May 2017.

Participant’s name : _______________________________________ 

Participant’s signature : ____________________________________ 

 Date : ______________  

Investigator’s name:   Deepa Chand  

Investigator’s signature: ________________         Date: __________ 

Statement by Investigator 

I have explained the project and the implications of participation in it to this 

participant and I believe that the consent is informed and that he/she understands the 

implications of participation. 
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Appendix J 

Teacher Questionnaire 

Teachers’ Perceptions of Inquiry Based Science Education in Fijian Primary Schools 

Introduction This questionnaire asks you for your views about and your experiences of Inquiry 
Based Science Education (IBSE) and Professional Learning (PL). This is NOT a test and your 
opinion is what is wanted. The information you provide will be anonymous and will be treated 
with strict confidentiality. We appreciate you taking the time to complete the questions and ask 
that you answer each by drawing on your own experiences. Thank you for your cooperation. 

Section A- Personal Data In this section, I would like some information about you and your 
teaching experience. 

Q1 I am 
 Female (1)
 Male (2)

Q2 I teach in 
 Rural school (1)
 Urban school (2)

Q3 How many years have you been in the teaching profession? 
 0-4 years (1)
 5-9 years (2)
 10-14 years (3)
 15-19 years (4)
 More than 20 years (5)

Q4 During high school I studied science up until 
 Form 4 or Year 10 (1)
 Form 6 or Year 12 (2)
 Form 7 or Year 13 (3)

Q5 To what level did you teach science during the last two years? (You may use more than one if 
appropriate) 
 Year 3 and below (1)
 Year 4 & 5 (2)
 Year 6 and 7 (3)
 Year 8 (4)
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Appendix K 

Student Questionnaire 

Student Learning 

This questionnaire asks you for your views about your classes. This is NOT a test. Your opinion is 
what is wanted. The questionnaire has a number of sentences about you or your class.   Thank you for 
your cooperation.  

Q1 I am in 
 year 5. (1)
 year 6. (2)
 year 7. (3)
 year 8. (4)

Q2 I attend a 
 rural school. (1)
 urban school. (2)

FACULTY OF EDUCATION 
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Appendix L 

Teacher Interview Protocol 

Introduction  
Thank you for agreeing to take part in my study. Do you have any questions for me 
before I start the interview? 
This interview allows flexibility to change the sequence and aspect of questions. The 
interview will be audio recorded so that so that I capture all discussions. However, 
you can ask me to turn the recorder off any time during interviews without giving me 
an explanation. I assure that your identity won’t be revealed in publications or to 
anyone else. 
Firstly, would you like to share information on your qualification, number of years of 
experience, levels taught, achievements, career highlights…? 

Perception on teaching science through inquiry 
• What is your understanding of ‘the essentials of 21st century learning?’ How

do you think the FNCF and science curriculum supports this?
• In your understanding, which pedagogies align to the 21 st century teaching?
• What do you think are the outcomes for twenty-first century teaching?
• The FNCF and science curriculum endorses constructivist approach as the

guiding principle. What are your views on this?
• What activities can you link to constructivist approach?
• What is your understanding of an inquiry pedagogy?
• In your opinion, what are the basic elements of science inquiry? Could you

elaborate on each?
• Do you think inquiry is the best way to teach science? Why or why not?
• What are your views on the recommended use of the 5E model (Engage,

Explore, Explain, Elaborate, and Evaluate) and activity-based teaching for
primary science?  How do you implement 5E in your teaching?

• For you, what has changed about the way you teach science under the Fiji
National Curriculum Framework and science syllabi compared to before it
was implemented?

• Do you agree on the principles which FNCF and science syllabi are
constructed? Why/Why not?

Experience of teaching science through inquiry 
• Can you discuss the main strategies that you use while teaching science and

how they relate to inquiry learning?
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• What are some of the ways you facilitate the activities and tasks during your
science class?

Impact of inquiry on students learning 
• Keeping in mind the endorsed constructivist approach, what is its impact on

students learning? What do you think are the general sentiments of student?
• Do you think experiment and investigations are important? Why?
• How often students get engaged with experiments and investigations? Where

do you get the experiments from?  Do you design it?  What is your role in it?
• Do you think students should create their conclusions/ If yes why? And if no

why not?
• Do you think you provide enough opportunities for students to gain all skills

endorsed in the curriculum?

• Do your students engage in self-directed inquiry? If so, how do they present
and communicate their results? (prompts for the questioner: presentations,
debate, Talanoa, student generated representations)

• Can you talk about the opportunity given to students in creating their own
representation? Which type of representations are identified important for
Fijian students?

• What are the opportunities available for students to engage in problem
solving?

• How important it is to include local content in science? What impact it has on
students?

• What opportunities are there for students to connect science learning to real
life situations?

Challenges and enablers in teaching science through inquiry 
• What impact do you think teaching science through inquiry has had on your

role as a teacher?
• What impact FNCF and science curriculum has on inquiry?
• What are your views on construct of science curriculum, emphasis of inquiry

skills, text books, class size, time needed to prepare inquiry classes, resources-
chemical and apparatus, science laboratory and ICT.

• How confident are you with inquiry teaching? Pedagogical content
knowledge?

• Do you have access to relevant professional learning on pedagogy and science
content?

• How often have you had professional learning and were you satisfied with it?
Explain. What are some of the main topics in the professional learning
sessions?

• Do you think that professional learning should be school based or external?
Explain.

• Has your PL helped you as a science teacher to promote a child centred
learning approach?
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• What form of professional learning in future do you think would be more
effective to help you improve your science teaching?

Thank you for your contributions, is there anything else you would like to talk about 
or anything you want to ask me? 

Thank you and Vinaka 
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Appendix M 

Student Interview Protocol  

Semi structured Interview Questions (students) 
The interview will be audio recorded so that so that I capture all discussions. 
However, you can ask me to turn the recorder off any time during interviews without 
giving me an explanation. I assure that your identity won’t be revealed in publications 
or to anyone else. 
Introduction  
Thank you for agreeing to take part in my study. Do you have any questions for me 
before starting? 

1. Background of the participant
Firstly, would you like to share information about the class you are in, your
favourite subject, and your hobbies/interest?

2. Affective Engagement (interest)
• How do you feel when a new science topic starts in your class?
• How do you feel when your teacher asks you to solve new and

challenging problems?
• Are you curious to learn new things during your science classes?
• Is there anything you can think of that would make your science

classes more interesting?
3. Behavioural Engagement

• What do you do in science when you come across something difficult
to understand or a task that you do not know how do?

4. Cognitive Engagement
• Do you ask your teacher questions when you don't understand or want

to now more during your class?
• Can you give me an example of an activity or task that you do in your

science class that you find interesting and tell me what is interesting
about it?

• Do you use internet, videos, games, libraries or field trips in your study
and if yes can you discuss more about it?

• Does your teacher allow you work in groups or in pairs and how you
feel about it?

• Do you do presentations in class and if yes can you give brief
descriptions of how it is done?

• Do you make models in your task/class? If yes can you explain one
model that you created?
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• Can you explain if you use drawing, paintings and drama in your
task/class?

5. Teaching Support
• Does your teacher listen to what you have to say?
• Does your teacher explain how things learnt during the class can be

applied out of the classroom?
• What does your teacher do when you are solving problems or

completing a task?
• Does your teacher allow you use different methods to do a task or an

experiment?
• What are some of the things that you like about the way your teacher

teaches you?

Thank you for your contributions, is there anything else you would like to talk about 
or anything you want to ask me? 

Thank you 
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Appendix N 

Learning Space Observation Template 

Learning Space Observation Form 

Description of learning 
space activity  

Yes/
No/
NA 

Supporting notes of observed learning space 
activity 

1.
B

ui
ld

in
g 

on
 st

ud
en

ts
’ i

de
as

Teacher Actions 

1a How did the teacher 
ask questions to reveal 
and show interest in 
student’s ideas? 

1b Did the teacher help 
students to express 
their ideas clearly? 

1c How did the teacher 
give students any 
feedback on how to 
review or take their 
ideas further? 

2.
Su

pp
or

tin
g 

st
ud

en
ts

 o
n 

in
ve

st
ig

at
io

ns

2a How did the teacher 
encourage students to 
ask questions? 

2b How did the teacher 
help students formulate 
productive 
(investigable) 
questions? 

2c How did the teacher 
ask the students to 
make predictions? 

2d How did the teacher 
involve students in 
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planning 
investigations? 

2e How did the teacher 
encourage students to 
include fair testing 
where appropriate? 

2f How did the teacher 
ask the students to 
check their results or 
observations? 
2g How did the teacher 
help the students to 
keep notes and record 
results systematically? 

3.
G

ui
di

ng
 a

na
ly

si
s a

nd
 c

on
cl

us
io

ns

3a How did the teacher 
ask students to provide 
some conclusions, with 
evidence, from their 
work? 

3b How did the teacher 
ask students to check 
that their conclusions 
were consistent with 
their results? 

3c How did the teacher 
ask students to 
compare their 
conclusions with their 
predications? 

3d How did the teacher 
ask students, with 
evidence, to think of 
reasons or explanations 
for what they found? 

3e How were the 
students asked to 
demonstrate their 
findings? 

3f How did the teacher 
ask students to identify 
possible sources of 
error? 

3f How did the teacher 
ask students to identify 
further questions? 
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4i How did the students 
propose explanations 
for their results. 

5.
W

or
ki

ng
 w

ith
 o

th
er

s

5a How did the 
students collaborate 
with others during 
group work? 

5b How did the 
students engage in 
class or group 
discussions of their 
investigations and 
explanations? 
5c How did the 
students report their 
work in some form to 
the whole class? 

5d How did the 
students listen to each 
other during reporting? 

5e How did the 
students respond to 
each other during 
reporting? 
5f How did the students 
revise their ideas after 
reporting? 

6a How did the 
students include in 
their record a clear 
statement of the inquiry 
question or problem? 

7.
St

ud
en

ts
’ w

rit
te

n 
re

co
rd

s 

6b How did the 
students records 
indicate what data were 
collected and how they 
were collected? 

6c How did the 
students record 
observations and data 
collected in a 
systematic way? 
6d How did the 
students indicate in 
their records whether 
results agreed with 
their predications? 
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6e How did the 
students state their 
conclusions in their 
record? 
6f How did the students 
make personal notes 
during their work? 

General Notes: 




