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1.Introduction 

1.1 Aims 

Technology is playing an increasingly important role within education. It is being 

used more and more in schools as it becomes more accessible and widely available. 

Many schools are working on utilising the potential of technology within education and 

the focus has also shifted to measuring the impact on learning. The use of technology 

has been central to my own career progression and I have championed the benefits of 

its use in education. In my current school I have been responsible for implementing a 1:1 

bring your own iPad initiative across a key stage as well as promoting the integration of 

technology throughout the school as a whole. My school has also adopted and actively 

developing the teaching and learning using the model of enquiry based learning. I have 

also been engaged in this area as well and specifically planned for and implemented the 

use of technology within enquiry. I believe the model of teaching through enquiry based 

learning is well suited to and enhanced by the advantages of working in a 1:1 iPad envi-

ronment. It is a focus in this area that has prompted my decision to conduct the following 

study. The key aim is to critically examine the impact of using mobile technologies within 

enquiry based learning. Through this study I aim to validate the continued integration of 

mobile technology and the model of enquiry based learning.  

The iPad initiative adopted by the school means the students are exclusively us-

ing that device. However for the purpose of the study I will use the term mobile device 

and not iPad as I believe the research conducted could be attributed to the use of any 

mobile tablet or device and is not specific to the results of using only one type.  
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1.2 Background 

The study will be solely based in my own institution which is an International 

School located in Kuala Lumpur, Malaysia. It is a large 3-18 school with a roll of over 

2000 students. It has been operating for 60 years and teaches a predominantly British 

curriculum. The school is fee paying school and as a result the majority of the students 

are from affluent backgrounds. The students are a range of nationalities, English is the 

main language of instruction and the teachers are primarily UK trained. In the past few 

years the school has actively worked to develop the integration of technology into the 

wider curriculum and ethos. There has been substantial funding in the schools in-

frastructure and purchasing of devices. An equal level of emphasis has been placed on 

the professional development opportunities for staff, to ensure that they are well 

equipped to use the technology effectively. The afore mentioned iPad initiative was 

launched in January 2014 and now covers eight year groups. 

In recent years the school has adopted the model of enquiry based learning with-

in parts of the curriculum. This was largely centred around the middle years groups as it 

looked to capitalised on the access of technology available, especially as those year 

groups were part of the bring your own iPad initiative. Each Primary year group has 

stand alone units of enquiry embedded as part of the curriculum which are taught 

throughout the year. There is an annual large scale enquiry event that involves all the 

students from years 5 to year 9 learning together on the same project over the course of 

several days. This event has received external praise and received the Apple Distin-

guished Programme award. This recognition is reserved for programs that meet the cri-

teria for innovation, leadership and educational excellence, and demonstrate Apple’s vi-

sion of exemplary learning environments. The program integrated the use of technology 

and enquiry based learning and in my role I was central in playing an active part in its 
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delivery and execution. Through my wider role I also received the award of Apple Distin-

guished Educator. As part of this affiliation I authored an enquiry course which was se-

lected and published by Apple. These developments have fortified my continued interest 

in the integration of technology and the model of enquiry based learning. This has led to 

my desire to focus my research in this area. Furthermore I also believe in my role and 

the developments within the school, I am advantageously positioned to conduct a study 

in this area. 

1.3 Chapter outline 

Chapter 2 will review the existing literature and research that is relevant to this 

study and identify the key research questions that will be addressed. Chapter 3 will ex-

plain the research design and methods that will be employed, detailing the rationale be-

hind the ways in which the research has been conducted. Chapter 4 will provide a de-

scription and analysis of the data, focusing on how the data has been coded in refer-

ence to addressing the study's research questions. Chapter 5 will detail the findings from 

the data analysis and aim to draw conclusions with regard to the research questions. 

Chapter 6 will detail the interpretation of the findings and address any wider discussions 

that are reached. 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2. Literature review 

2.1 Introduction 

Through the literature review I will identify and review the key aims of enquiry 

based learning and highlight the reasoning behind the adoption of this model. I will then 

review the relevant theories of learning that can be seen to support the use of enquiry 

based learning. This will be followed, by the formation of research questions based on 

the key areas of how the use of mobile technology impacts enquiry. Each research 

question will then be addressed in detail. 

2.2 Enquiry 

In this section I will describe the key aims of enquiry. The term enquiry or enquiry 

based learning is often linked with project based learning and challenge based learning. 

A lot of these terms are closely related as they share similar goals and ideals. In our 

school we use the term enquiry and I will continue to use this term throughout this study. 

Enquiry is when students are engaged in meaningful projects that require sustained en-

gagement, collaboration, research, management of resources, and the development of 

an ambitious performance or product (Darling Hamond et al., 2008, p3). The positive ef-

fect on learning through enquiry is highlighted by the students creating their own knowl-

edge and understanding through the completion of authentic tasks and projects. For this 

approach to be effective, Darling Hamond et al (2008, p5) noted that the teacher’s role is 

to make thinking visible, guide the group process and participation, and to ask questions 

to solicit refections. Through enquiry students are guided to construct and develop their 

own knowledge and understanding, this is through engagement in a complex project or 

challenge. The development goal of all the approaches is to enable students to transfer 
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their learning to new kinds of situations and problems (Darling Hamond et al, 2008, p5). 

The knowledge acquired can then be used more proficiently in performance situations. 

Within enquiry students are engaged with topics and tasks that are relevant to 

them. These are often real world problems, and Johnson and Adams (2011, p7) recom-

mend giving students the opportunity to focus on a challenge of global significance and 

apply themselves to developing local solutions. Johnson and Adams (2011, p7) regard 

challenge based learning as a call to action that inherently requires students to make 

something happen. Giving students problems and engaging them in the learning 

process creates an authentic experience for both the learner and the teacher. A recent 

report on `inquiry based learning’ (2013, p2) produced by the Ontario Ministry of Educa-

tion emphasises students’ questions, ideas and observations at the centre of the learn-

ing experience. Through this process educators and students work together to co-author 

the learning experience, indicating authenticity is created by a joint ownership of the 

learning within the classroom. 

Enquiry is centred around student based projects often incorporating real world 

challenges and applications. Students are given choice about the projects they choose 

and how they complete it. This encourages greater student autonomy. The learners con-

struct their own knowledge and understanding under the guidance of teachers it then 

becomes a more personalised and authentic learning experience. The tasks are primari-

ly completed in groups where the effective completion promotes increased collaboration 

between the learners. As the students are making their own choices about the direction 

of the projects and their leaning, these choices will encourage thinking skills. Many of 

the skills that the students learn through enquiry are intended to be transferrable to other 

disciplines. Collaboration, thinking skills and problem solving will be beneficial to the 

students development as learners both now and in the future. 
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2.3 Theories of learning  

The research of Vygotsky (1978, p31) on learning and development stated that 

we need to to re-evaluate learning which focuses on imitation. Learning that is aimed at 

levels already reached is ineffectual in the development of the student as they are not 

being challenged to develop further. Good learning for Vygotsky (1978, p34) is that 

which occurs in advance of development of what the student already knows. Vygotsky 

(1978, p34) further asserts that the development process often lags behind the learning 

processes. This share similarities withIn enquiry where students are being extended and 

exposed to new knowledge and ideas. Importantly these processes are developed 

through meaningful social interaction, both from the teacher and with the other learners. 

The teacher guides and models these processes which supports Vygotsky (1978, p35) 

and the claim that properly organised learning promotes development. Within enquiry 

students are being placed in the position where they are leading their own learning, 

making decisions and constructing their own knowledge. Students should be encour-

aged to learn beyond what they already know to develop new skills and knowledge. Al-

though this is not a fixed path these skills and knowledge can lead to mastery or further 

acquisition in different applications. This claim would further support the development of 

transferrable skills through teaching enquiry. 

Considering a social constructivist perspective; this states that the teacher is the 

knowledgable leader in the students learning journey. It is through these interactions that 

the learners continue to develop their learning, although not exclusively as their interac-

tions with peers are equally important. This is supported by Kim (2001, p4) who states 

that learning takes place through social interaction with knowledgeable others and that 

learning is a social process. The environment and context to learning coupled with the 
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social context of the learning is a crucial focus for social constructivists. The conditions 

developed in an enquiry classroom would be beneficial to this way of learning. This is 

highlighted by Kim (2001, p5) who calls for instructional models based on this perspec-

tive that must focus on collaboration between the learners and knowledgeable others in 

society. These conditions are central within enquiry as it is a collaborative focus. Stu-

dents may be working on different parts of their enquiry in different groups but there is a 

collective undertaking within the classroom. The teacher facilities a community of learn-

ing between all the students.  

2.5 Research questions 

So far I have discussed the aims of enquiry and the theories of learning that sup-

port these aims. This next section will discuss how the use of mobile devices impacts 

enquiry based learning. This discussion will lead to the formation of my research ques-

tions. These research questions will form the focus of my study and in the process of 

addressing these I aim to answer the wider question of how does the use of mobile de-

vices impact enquiry? 

2.6 Instructional practices 

In a recent study on the use of tablet technology in the classroom Goodwin (2012, 

p6) highlighted how mobile technologies can be used anytime and anywhere. The bene-

fit of the use gave the students access to a flexible and varied range of learning re-

sources. Mobile devices can allow for a variety of ways of instruction within the class-

room and according to Goodwin (2012, p21) often the teacher must decide if a system-

atic approach is the most suitable for the task. The teacher should be aware that not all 
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their students will and should be working at the same pace or even on the same tasks. 

This should then lead to decisions about the way of teaching and the way the learning is  

structured. The use of mobile devices would facilities the processes involved, as well as 

making course delivery easier and more efficient. This way of teaching is conducive to 

enquiry, as many students will be working on different stages of their projects and at dif-

ferent times. 

Being able to access and utilise mobile devices in the classroom enables teach-

ers to design tasks that lead to authentic and rich learning experiences. As the students 

will be completing different tasks depending on their needs, there is greater scope for 

personalisation. The use of mobile devices gives students access to more resources 

and knowledge than ever before. Having wifi connected mobile devices allow students 

to research a wealth of topics. However the instructional practices must be designed to 

leverage this. Students need to be guided through the process of effective researching 

and following the steps outlined in effective teaching of enquiry would support this.  

Students having access to mobile devices is often cited as a benefit and the mo-

bile nature of devices means they can easily move around their environments with them. 

They have access to a wealth of research materials, can conduct their own searches 

and create their own digital products. This brings in to question how this would impact 

the nature of the tasks given to the students, the delivery of lessons and how the 

teacher facilities instruction. My first research question shall be; how does the use of 

mobile devices impact instructional practice within enquiry based learning? Through my 

research I aim to assess the impact by examining evidence of how this may have 

changed. 
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2.7 Critical thinking 

The nature of enquiry confronts students with complex problems that they have to 

break down logically to come up with actionable solutions. Problem solving is a key skill 

developed in enquiry and students benefit much larger gains in critical thinking skills 

through this approach (Goodwin 2010, p2). In a supporting study Goodwin (2012, p8) 

interviewed teachers who believed that the optimal way of using the devices in class, 

was when students were using content creation apps to develop higher order thinking 

skills. The students were able to demonstrate their knowledge and understanding 

through the completion of these tasks. The teachers interviewed by Goodwin (2012, p8) 

observed that the students were demonstrating critical thinking skills. The use of mobile 

devices gave the students new ways to create and develop their understanding.  

The next research focus will look at the development of thinking skills in the stu-

dents. This will include what the students are doing with the information they receive and 

to what extent they are actively thinking about the choices they make. Through this 

process I intend to observe evidence of the thinking skills they are demonstrating and 

developing. My second research question will be; how does the use of mobile devices 

impact the development of thinking skills within enquiry based learning? 

2.8 Student choice 

The delivery of requires a change in what was perceived as a traditional way of 

teaching in the classroom. Instead of all the knowledge coming from the teacher, in en-

quiry teachers work with the students to construct and develop knowledge and play an 

important role in guiding the learners through the process. It is key they promote inde-

pendence and are on hand to challenge and ensure they are on the right direction in 
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their learning. It is suggested the enquiry classroom promotes increased autonomy with-

in the learners as they are making their own decisions about what to learn and how they 

learn. Giving students choice encourages intrinsic motivation for doing a task, their 

overall performance on the task, and their willingness to accept challenging tasks 

(Patall, Cooper, & Robinson 2008, cited in Goodwin 2010, p1). However the same study 

found that too much choice had diminishing returns and cited more than five options of-

fered little extra benefit. Offering choice is beneficial but these choices either need to be 

limited or the teacher needs to scaffold the decision making process effectively so the 

learners are not overwhelmed. 

The view that the use of mobile devices enables greater student choice is cited as 

a benefit to learning. Greater student choice and the development of the subsequent 

skills the students learn is also a key benefit associated within enquiry. This is an area I 

will focus on further in my third research question; how does the use of mobile devices 

impact student choice within enquiry based learning? 

2.9 Collaboration 

When given the opportunity all students can make meaningful contributions to a 

collaborative inquiry according to the report on inquiry based learning (2013, p2) by the 

Ontario Ministry of Education. Facilitating this in the classroom is important as Darling 

Hamond et al (2008, p11) stress that helping students learn to collaborate is necessary 

preparation for all kinds of work. Through the enquiry process the learners become more 

effective collaborators and are put through a series of challenges where group work is 

essential. For Darling Hamond et al (2008, p12) the students learn increasingly impor-

tant skills, such as the ability to work in teams, solve complex problems, and to apply 

knowledge gained through one lesson or task to other circumstances. Collaboration is 
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key for meaningful interaction between the teachers and the students. Effective collabo-

ration needs to be present in order for students to further develop their learning and 

move beyond their current developmental levels.   

Through using mobile devices students are able to collaborate digitally, this re-

moves the physical barriers of location and timing and makes collaborative processes 

easier and more efficient. They also have a wider access to knowledgeable members of 

society, in a variety of fields and disciplines through a range of online resources. Its pos-

sible that experts from all around the world could be used to communicate to the stu-

dents via video conferencing tools. These techniques would enrich the collaborative 

community within the classroom and would enhance and benefit the hands on projects 

and collaborative group tasks within enquiry. 

A common concern stemming from the use of mobile devices in schools is that 

there use will inhibit collaboration as students will be too engrossed in their own screens. 

The research will examine whether this is the case, however as enquiry primarily in-

volves group work it is reasonable to expect a greater level of collaboration to be evi-

denced. My fourth research question will address this area; how does the use of mobile 

devices impact collaboration within enquiry based learning? 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3. Methodology 

3.1 Introduction 

This chapter provides a description of the research methods chosen and the ra-

tionale for selection. This will include a review of the research design where I will discuss 

the methods of previous studies. I will then discuss each of the research methods I used 

in turn, focusing on how they were carried out. Lastly I will discuss the ethical considera-

tions of my research.  

3.3 Research design 

There have been numerous studies on mobile devices in schools that will inform 

the research methods I choose. A recent study conducted by Heinrich (2012, p15) on 

the introduction of iPads at Longfield Academy, Kent collected data through surveys to 

teachers, parents and students. The results were then further supported by a structured 

site visit involving interviews and lesson observations in order to clarify and confirm the 

findings. Through this process, they generated a large amount of quantitative data that 

they could visual represent. This showed trends such as how often the iPads were used 

and which apps were used the most. Similar data already exists at my school which 

shows the use and frequency of mobile devices. For my own research I aimed to obtain 

a deeper understanding of what is happening within the classroom in relation to the use 

of mobile devices. Surveys are an excellent tool to obtain a wider picture of classroom 

use on a larger scale however they are not suited to my study as I intend to construct a 

smaller more in depth study. 

In the iPad Scotland Evaluation by Burden et al (2012, p22) they adopted a mixed 

methods research design, consisting of quantitative data collection instruments (online 
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surveys) and qualitative approaches (interviews, focus groups and analysis of docu-

ments). Through these methods they were able to collect a rich variety of quantitative 

and qualitative data across eleven primary schools which is evident in their data analy-

sis. Their study is comprehensive in its undertaking, however Burden et al (2012, p25) 

warn that there are little definitive empirical studies in this particular area and state the 

need for further research to obtain generalisable findings. Despite this, many interesting 

patterns have emerged that can add to the debate in this area. This adds a further rea-

son to conduct my own study which I hope will contribute to the existing research. The 

findings from Burden et al (2012, p9) address similar themes I also want to investigate, 

such as increased levels of personalisation and choice as well as authenticity in the 

tasks the students are undertaking. These themes were revealed in more depth through 

the qualitative methods they employed using interviews and student focus groups.  

To effectively address my research questions I will use three data collection 

methods to produce qualitative data. These chosen methods will be lesson observa-

tions, teacher interviews and a student focus group. These methods will lead to the col-

lection of rich detailed data highlighting an in-depth focus on the evidence. I will conduct 

the study solely in my own institution as a single case study and focus on year 6 only. I 

have chosen year 6 as the students have been using mobile devices since the previous 

year. Year 6 are also part of the large scale enquiry event and have consecutive enquiry 

projects throughout the curriculum. Although the study will be limited in scope, the find-

ings produced can be compared with other research in this area and contribute to wider 

discussions on mobile devices and enquiry. 
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3.4 Lesson observations 

The lesson observations were conducting first as I hoped to gain an insight into 

classroom practice. This insight could later be clarified and form further questioning in 

the interviews and focus group. I was able to adopt an informal approach to the lesson 

observations, as the students and teachers were already used to me being in the class 

regularly. I discussed with each teacher beforehand that the focus would be on how the 

mobile devices are used in the lesson and I was also keen to see a snapshot of every-

day teaching and learning. I created a lesson observation sheet to record my findings 

under four headings; content, technology use, interactions and general observations. 

The lessons I attended were all enquiry and each forty minutes in duration. The lesson 

observations were in year 6 classrooms. 

During the lesson observations I would alternate my conduct between observing 

and taking notes to interacting with the students and asking them questions about their 

learning. I didn't interact with the teacher or other adults in the room so as not to disturb 

or distract their teaching. There are obvious issues when trying to generalise findings 

from lesson observations, as several factors within a school can influence the findings. 

Using the lesson observation sheet will help to create generalisable data in how the les-

son observations are conducted and lead to a fairer comparison between the different 

lesson observations. However a limited number of lesson observations conducted over a 

short period of time will need to be supported by other forms of data collection.  

3.5 Teacher interviews 

I chose two year 6 teachers to interview, one has been at the school for three 

years and has been a lead person in the development of enquiry within the school, the 
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other teacher is in her first year at the school. Both are experienced teachers with over 5 

years of teaching experience each. I conducted both of the interviews after I had ob-

served their classes which gave a starting point to the discussion. Each of the interviews 

I audio recorded and later transcribed with the permission of the teachers. 

During the interviews, I had a list of prompts that I used to ensure the interview 

ran smoothly. These prompts discussed the context of the lesson, their opinions about 

the impact of mobile devices in the class, their observations on learning, on student in-

teractions and how the role of the teacher. As I was already familiar with the teachers 

and had worked with them previously the interviews were less formal in nature. I made 

sure I covered all the prompts but was flexible to ask follow up questions or change the 

direction of my questioning. I aimed for a conversational yet professional approach in my 

interviews. An issue of reliability and validity was apparent here though as both inter-

views were conducted differently and although dealt with the same themes I asked dif-

ferent questions based on their responses. Another issue is the interviewees relationship 

to myself as the interviewer. As I said earlier we are colleagues and had worked together 

on various projects including some of the projects that were discussed in interview. To 

address this I reassured the interviewees of the aims of the study and that their opinions 

whether positive or negative were useful to my research. Overall I am confident that the 

opinions and responses are reflective of their intended meaning with little bias.    

The interviews went smoothly and kept to the timings and agenda I set. One diffi-

culty I had when conducting the interviews was in keeping the interviewees focused on 

addressing the questions at hand. Sometimes they would misinterpret the meaning or 

their responses weren’t always relevant to the question asked. I do feel the majority of 

the data collected is useful though and will be beneficial to my research. If I had more 
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time I would have liked to have conducted more interviews with other teachers in the 

year group as well as school leaders to obtain more points of view. 

3.6 Student focus group 

The student focus group was comprised of four students all from the one year 6 

class. The students were from one of the classes that I observed which was taught by 

the teacher I interviewed. This was to maintain consistency in the discussions. The class 

teacher chose the four students for the focus group. There was an even split of gender, 

two boys and two girls. As a sample, I was confident they were representative of a stu-

dent in that class. I prepared a list of questions I wanted to address but would allow the 

flexibility to deviate depending on the responses I received. Before conducting the focus 

group, I gave the students a set of the questions to review. I also explained that I was 

doing research into how they learn and specifically how they used mobile devices. The 

students also gave me permission to make an audio recording.  

The focus group was difficult to conduct as the students found the structure hard. 

The difficulty lay in choosing the correct questions and techniques to elicit the types of 

responses I wanted. Although in hindsight, perhaps I was overestimating the type of 

data this method would provide. It is always insightful to obtain the students responses 

and the data I collected matched the observations I conducted and from the teacher in-

terviews. I am not sure I could have conducted the focus group any differently or 

whether completing more of them would have offered varied results. One option could 

have been to Include examples of the students work, which might have offered more of 

a talking point and could have also been added to the overall data collected.  
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3.7 Ethical considerations 

This research has received approval from the University of Leeds (Appendix A). I 

also received written approval from the Principal of Garden International School (Ap-

pendix B) to conduct the study within the institution. The two teachers i interviewed 

signed a consent form (Appendix C) and agreed for the resulting data to be used within 

this study. 
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4. Data collection and analysis  

4.1 Introduction 

In this section I will detail the coding I have applied to the data sets collected and 

how they relate to addressing each of the research questions. I will focus on a sample 

from each data set and discuss the application of the codes used and the way the data 

has been analysed. The two observations were carried out the week beginning Monday 

the 2nd of May, a further observation took place the following week. The Teacher inter-

views were conducted on the 26th May and the 2nd June. The student focus group was 

conducted on Wednesday 29th June. 

4.2 Coding 

The coding I have applied is decided based on its relevance to the research 

questions addressed. I have coded the data dependant on whether it highlights or evi-

dences one of the following areas; instructional practice, thinking skills, student choice or 

collaboration. I then applied a second layer of coding to the data based on whether the 

data collected showed an impact of the use of mobile devices or showed limited to no 

impact. I used two columns to separate each of the data; impact from mobile devices 

and no clear impact from mobile devices. The decision to place data in a relevant sec-

tion was dependent on the meaning reflecting. I applied the same coding to all the data 

sets to ensure a consistent process. I will now go through the process involved for each 

data set, detailing the approaches taken and why. 
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4.3 Observations 

Figure 1: Observation sheet  

Figure 1 is a sample from the lesson observation sheet (Appendix D) that I used 

to record my observations. The section on technology use contained examples of the 

types of tasks the students were completing with technology. These examples were 

coded as instructional practice and highlighted as an impact from mobile devices. The 

observation regarding students working from home was coded as collaboration and 

again a highlight of the impact of mobile devices. The observation sheets were a useful 

recording tool however, I found a lot of the data that was collected not particularly rele-

vant. The section headings could have been adapted to better suit the focus of the re-
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search questions. Out of all the data sets the lesson observations yielded the least rele-

vant data. This could have been due to how I conducted the lesson observations. I could 

have identified the four areas addressed in my research questions earlier. This would 

have collected more data focused specifically on these areas. A further possibility could 

be that I didn’t conduct enough observations and a greater volume of completed obser-

vations with a more focused approach would have produced more relevant data. 

4.4 Teacher interviews 

Figure 2: Transcript teacher interview 

Figure 2 is a sample from the transcript of a teacher interview (Appendix E). I 

found the teacher interviews provided a substantial amount of relevant data and took the 

longest to code. One of the difficulties was being succinct with the data collected as I 
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didn’t want to take a section that could then be misconstrued out of context. The process 

of applying a code helped at this point as I was actively making a choice about what I 

thought the data represented, the section details remained when I looked back at the 

data so the meaning remained also. When the teacher is discussing the different choic-

es available, this was coded as student choice which could have been marked as no 

clear impact from mobile devices, however the teacher continues to discuss the use of a 

green screen as an additional choice which indicates an impact from the use of mobile 

devices. Making sure the data is correctly representative of the intended meaning is a 

difficult process in isolation therefore it helped that I had observed some of the tasks that 

were being discussed in the lesson observations.  

Multiple coding was applicable in all the data sets I have collected. Looking 

through the data, a section can be interpreted in more than one way and validly placed 

under more than one code. When the teacher is discussing how the students came up 

with their own ideas this is clearly evidencing student choice but is also evidencing an 

element of thinking skills that informs their choices. Sections like this I have placed un-

der both codes and then decided to what extent this was impacted by technology. Only 

sections that I felt were representative of an more than one meaning were placed under 

multiple codes.  

4.5 Student focus group 

Figure 3: Transcript student focus group 
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Figure 3 is sample from the transcript of the student focus group (Appendix F). 

The coding was simple to apply as the responses the students gave were short. It was 

difficult to collect relevant data from this data set as the students found it difficult to artic-

ulate their answers. The students would often talk over each other and found it difficult to 

express themselves in this setting. The students response often didn’t discuss an impact 

from the use of mobile devices, however there were times that I felt the impact was evi-

dent and coded it as such. This could indicate that the presence of mobile devices is so 

ubiquitous in the students lives that they struggle to identify its impact in isolation.  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5. Findings 

5.1 Introduction 

In this chapter I will detail the findings from the data analysis. I will evaluate how 

the findings relate to each of the the research questions. For each research question I 

will detail what the findings reveal and to evaluate what extent they have provided an 

answer. 

5.2 Instructional practices 

Figure 4: Instructional practices data 
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Figure 4 is the coded data showing the instances of instructional practices that 

were evidenced. In the teacher interviews, both teachers noted several times how much 

the impact from mobile devices had changed the way they approach their practice. They 

both saw these changes as a positive and cited how using mobile devices had made the 

teaching more efficient. There were changes in terms of physical movement in the class-

room achieved through giving the students digital resources directly to their own devices 

rather than bringing the class around an interactive whiteboard. The emphasis on filming 

tasks and students then able to film in different locations indicates a greater fluidity to 

the lesson structure. This was also evident in the lesson observations. There is also evi-

dence of a greater engagement in the new media accessible through mobile devices. An 

emphasis on filming projects is an example of this, as a lot of the data points to a greater 

critical engagement expected from the students; camera angles and panning for in-

stance are highlighted. The instructional practices and the resulting tasks have become 

more digital based, although not exclusively as I observed paper based activities as well. 

It seems tasks are best dictated by what resources the students choose to complete 

them with. The teacher will model different options but is flexible in the outcome, one 

teacher remarked that the students don’t always have to write to complete a task. 

The students were very use to being sent resources digitally and noted that 

teachers are doing this more often since the introduction of mobile devices. They also 

seemed to have a relaxed attitude about when and where they are using mobile de-

vices. This freedom to choose has been fostered in the classroom environment, which 

was also evident in the lessons observations. There were key areas where mobile de-

vices had limited impacted; the way the teacher spent time interacting with the students, 

walking around the classroom, visiting each of the groups and modelling examples of 

practice. One teacher made an interesting comment about needing more discussion 
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time and a greater emphasis on skills and the use of scaffolds. I placed this comment 

under no clear impact from mobile devices as I felt it was the teacher who wished that 

the students had more time to discuss the projects before completing. This comment 

could be interpreted as a result of the impact of mobile devices too much time is now 

spent on the digital aspects of the lesson. Also, that the immediacy of mobile devices 

was having a negative effect on the pace of the learning. This was evident in the pace of 

both lesson observations, which were noticeably busy and often students were rushing 

into their decisions and moving on to subsequent tasks too quickly.  

In summary it is clear to see that mobile devices have had an impact on instruc-

tional practices within enquiry. Overall the impact has been largely positive with students 

having easy access to the resources and being able to complete a wider and more var-

ied amount of tasks in different ways of their own choosing. The flexibly offered supports 

the style of learning conducive to enquiry. The teachers are enjoying utilising the affor-

dances of mobile devices and are actively adapting their practice accordingly to suit the 

model of enquiry. However there is a concern over the pacing of the lessons and 

whether the students are fully engaging with the tasks and to what extent they are de-

veloping in their learning.  

5.3 Thinking skills 

Figure 5 is the coded data showing the instances of thinking skills that were evi-

denced. The teacher interviews highlighted the evidence of thinking skills when the stu-

dents were creating their own films. The filming projects and subsequent skills demon-

strated by the students reflect an impact from the use of mobile devices. The students 

were making decisions about what angles to use, how to edit audio, adding additional 

film effects and deciding locations to film in. These choices were made in connection to 
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the purpose of the films and how these decisions would affect the end product in relation 

to the intended audience. The teachers felt that giving students open ended creative 

tasks encourages thinking skills as they are making decisions based on these choices. 

These choices were centred around a new media in this case film making, which was 

made accessible through the use of mobile devices. 

Figure 5: Thinking skills data 

  

The teachers continued by describing thinking skills that they observed in other 

aspects of the students enquiry projects. These were primarily based upon analysing 

their progress and the choices the students made. These tasks showed no clear impact 

from mobile devices though as they weren’t reliant on the impact of mobile devices to 

complete. Most of the critical analysis was through face to face discussion supported by 

the use of paper based scaffolds such as assessment rubrics or prompt sheets. 
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Overall the data shows a limited impact from the use of mobile devices on think-

ing skills in enquiry. The students are demonstrating some thinking skills through the en-

quiry process and the teachers are looking to address and encourage those, however 

whether mobile devices in this process is not evident. This could be due to the type of 

research that was conducted wasn’t suited to revealing this data as it is difficult to ob-

serve thinking skills in action especially in a short period of time. 

5.4 Student choice 

Figure 6: Student choice data 
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Figure 6 is the coded data showing the instances of student choice that were evi-

denced. Increased student choice was already evident in the data collected on instruc-

tional practice. The impact of mobile devices was highlighted as a contributing factor, 

this theme is further supported in the student choice data. However the data seems to 

show that students aren’t just choosing the resources available but are making their own 

choices about the direction of their learning. The teachers interviewed actively encour-

aged student choice in the learning. They see this as overwhelmingly positive for the 

students as they are developing ownership and increased autonomy. The teachers 

views felt the students are learning to be more responsible and are deciding their own 

level of challenge. Choice over not just what they are learning but how they are learning 

is central to the enquiry process.  

The students also indicated that they had increased choice in their learning, this 

was enabled by the directions of the teacher. One could argue that this was an impact of 

the use of mobile devices, as we have already established their impact on instructional 

practices. However, student choice is not exclusive to the use of mobile devices as 

many projects and styles of learning can encourage and develop student choice without 

the need for mobile devices at all. Overall the students showed an increased sense of 

engagement due to the choice available to them. The students comments were also 

cautionary about having too much choice and they felt some students would take what 

they viewed as an easy option in their learning. There is limited evidence from the stu-

dents about the impact of mobile devices, this is in direct comparison to the teachers 

views. This could indicate that the teachers are more aware of the impact of mobile de-

vices as they are newer to using them where as the students are more familiar. This 
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could conclude that the use of mobile devices has become more naturalised to the stu-

dents than the teachers. 

The data confirms a clear impact on student choice from the use of mobile de-

vices in enquiry. The teachers views show that they believe this is having a positive ef-

fect on the students learning through enquiry. The teachers evidence would also indicate 

that by enabling student choice the students are also developing thinking skills through 

the decisions they make. 

5.5 Collaboration 

Figure 7: Collaboration data 

Figure 7 is the coded data showing the instances of collaboration that were evi-

denced. It shows collaboration through the impact from mobile devices is partially evi-
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dent in enquiry. By using the mobile devices students have the option to collaborate 

when they are not physically present. The mobile devices allows the students to work on 

projects away from school and complete more tasks digitally. The impact of mobile de-

vices makes some forms of collaboration easier but whether it is impacting enquiry is 

unclear. There were lots of beneficial practices that were evidenced that had no impact 

from mobile devices. Practices such as assigning roles, discussing strengths and brain-

storming ideas all promote collaboration yet were all completed without mobile devices. 

It was these practices that seemed more integral to learning and developing effective 

collaboration skills. 

In summary, the data points to limited evidence on the impact of mobile devices 

on collaboration within enquiry. Additional options to collaborate become available and 

are being used but many of the tasks that develop collaboration skills, were those tasks 

that were completed without the use of mobile devices. The impact of mobile devices on 

collaboration in enquiry is therefore limited based on these findings.  
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6. Discussion and conclusions 

6.1 Introduction 

In this chapter, I will begin by offering an interpretation of the findings and evalu-

ate to what the research questions have been affectedly addressed. Next, I will evaluate 

the research methods I have used and discuss suggestions for how these could be fur-

ther improved upon. This will be followed by a discussion on the wider implications 

raised through this study. Lastly, I will discuss the conclusions reached from this re-

search and detail any recommendations going forward. 

6.2 Interpretation 

The research question was how does the use of mobile devices impact enquiry 

based learning? To address this, I looked at the impact of mobile devices in four specific 

areas; instructional practice, thinking skills, student choice and collaboration. The find-

ings show a clear impact from mobile devices on instructional practice and student 

choice in enquiry. These two areas are interrelated as it stands to reason that offering 

more student choice in the classroom would also impact the instructional practices and 

vice versa. The impact on instructional practices and student choice are both beneficial 

and supportive of the conditions and aims in effective enquiry. They lead to a positive 

impact on the students learning achieved through a greater level of personalisation with-

in the enquiry. However, the study revealed concerns over too much choice where stu-

dents were either feeling lost, taking on projects that are too far reaching or too far be-

yond their current capabilities. Personalisation in the classroom needs to be facilitated 

effectively by the teacher. 
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The impact of mobile devices on collaboration in enquiry was less conclusive. I 

believe collaboration was occurring as the students were demonstrating collaborative 

skills through the enquiry projects undertaken. There was limited evidence to assess the 

impact of mobile devices effectively though. It could be that the use of mobile devices 

wasn’t essential to the students need to collaborate for their enquiry. The evidence 

showed the majority of collaboration came from face to face communication, discussion 

and debate which is entirely appropriate. For the primary students in particular, I believe 

these opportunities for collaboration are beneficial.  

Considering the findings, related to the impact of mobile devices on thinking skills 

in enquiry is also inconclusive. The students were demonstrating choice and thinking 

about the direction of their enquiry. The use of mobile devices was part of these pro-

cesses and would have had some impact. However, there was no clear evidence of the 

development of thinking skills through the impact of mobile devices. It is inconclusive to 

say how the use of mobile devices could impact thinking skills within enquiry. The stu-

dents would have benefitted from further scaffolding, guidance and a directed focus on 

the development of thinking skills through the use of mobile devices. This could have 

been achieved with a greater engagement on analysis, evaluation and reflection within 

the enquiry. 

Returning to the main research question, the findings have revealed an impact of 

the use of mobile devices in enquiry. The impact isn’t as significant in some areas re-

searched, as it is in other areas though. The use of mobile devices significantly changes 

the instructional practices and allows for greater student choice both of which are bene-

ficial for enquiry. There is limited evidenced of the impact on collaboration in enquiry, but 

importantly there isn’t a negative impact and collaboration is still a key component within 

enquiry, this development of collaborative skills can be effectively achieved through oth-
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er methods. There is also limited evidenced of the impact on the use of mobile devices 

on thinking skills in enquiry. The findings don’t indicate a negative impact from the use of 

mobile devices though. It would be interesting to see the impact of mobile devices on 

thinking skills if the mobile devices were specifically used to further develop those skills. 

6.3 Research methods 

In this section, I will evaluate the research methods that were chosen and discuss 

any suggestions for further improvements, that could be made if this study was to be re-

peated. The teacher interviews were successful and yielded the richest data. The teach-

ers I interviewed were both dedicated and passionate educators with a keen insight into 

the developments within their practices and the their students. Given more time, I would 

have liked to have scheduled repeat interviews over a longer period of time, ideally to 

coincide with the start and completion of the students enquiry projects. Interviewing 

teachers in other year groups would have also enriched the data and provided a more 

generalisable view of the institution. Although the student focus group revealed the least 

relevant data, I still maintain it was valid to have a representation of student voice. If re-

peating the focus group, I would consider collecting examples of the students enquiry 

projects and framing the focus group around a discussion of the projects. I would also 

consider selecting all the same students who were working in the same enquiry group. 

This could have led to a focus on group dynamics and collaboration within the group. 

The lesson observations provided a valuable insight and I would recommended 

repeating them on a larger scale. I believe all the methods I selected were all relevant to 

collecting data to address the proposed research questions and adopting a mixed 

method approach in this way was justified. However conducting the research methods 

over a longer period of time would have benefitted all the methods selected. Adopting 
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this approach would reveal the impact over a longer period of time and it could have re-

vealed new trends and patterns. 

This study was limited to one institution and it would be my recommendation to 

repeat similar studies in other institutions. Through my professional networks, I have ad-

vised other international schools who are aiming to stage their own large scale enquiry 

events. A comparative study in these similar institutions would further add to the depth of 

the research.  

6.4 Implications 

In this section I will discuss the implications that have arisen from this study. The 

use of mobile devices has already impacted education. Many of these impacts have 

been positive and especially beneficial in a 1:1 mobile device environment. Increased 

personalisation, student choice, differentiation, access to information, authenticity and 

the completion of increasingly creative tasks are all benefits. The benefits mentioned are 

all integral to effective enquiry and when integrating through the use of mobile devices, 

will enhance the learning. The discussion arising from this, is an evaluation of what ex-

tent the learning is enhanced, how do we measure this and what particular skills are the 

students developing? 

In their concluding remarks Burden et al (2012, p111) cited a profound impact on 

teaching and learning through the use of mobile devices, yet these were not clearly 

linked to an impact in academic improvement. The teaching of enquiry is frequently 

linked to students learning increasingly important twenty first skills. The students devel-

op a range of skills that are seen as vital to continued life long learning. For example, a 

study of more than 2,100 students in 23 schools found students who were taught an au-

thentic pedagogy achieved significantly higher on challenging performance tasks (Dar-
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ling Hamond et al., 2008, p3).  The use of mobile devices becomes part of the students 

thinking tool and can enhance problem solving abilities (Goodwin 2011, p20). In enquiry 

there is an emphasis on problem solving and finding solutions; the effective use of mo-

bile devices would enhance that development in the students. The ability to solve in-

creasingly difficult problems would also give measurable data with which to evaluate the 

students development. 

In the research I used the broader term thinking skills however, I believe this term 

should be expanded on. The ability to create, reason, analyse, evaluate, synthesise and 

justify are of paramount importance and are critical thinking skills that should be focused 

on. Going forward the next step should be how do we plan for and develop these skills 

effectively and throughly within enquiry and can we leverage the use of mobile devices. 

6.5 Conclusions 

In conclusion, the use of mobile devices has a positive impact in enquiry and I 

would continue to recommend its integration. However the use of mobile devices and 

enquiry must be well structured, incorporate time for reflection and a have a deeper en-

gagement in the development of critical thinking skills. Through the enquiry process an 

equal importance should be placed on every aspect of the students learning and not just 

the outcome of the project itself. Critical thinking skills should be modelled and scaffold-

ed effectively within achievable timeframes. I intend to act upon these recommendations 

in my own practice and continue to advocate the positive impact of mobile devices and 

enquiry based learning.  
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