















































































































































































































































































































































































































































































































































































































































Chapter 7

This example represents a socially interesting static learning case as the objective of the
learning activity was achieved while students are still in the same physical location which is
the classroom. The case is socially interesting because of the changes in the social context of
the learning activities that took place during the lecture which is different from these for the
previous lectures. This is represented in the rules, community and the division of labour
components. Figure 7-14 shows the activity system for students’ learning activities that

usually take place inside the classroom.

Figure 7-14 The case's interpretation using Activity Theory

Classroom

Location

Develop an

Student understanding of a topic

Division of

Community
labour
View the lecture slides and Sfudents and Sttt
take notes using the laptop instructor

The figure below represents the activity system of the observed lecture where the instructor

altered the setting from the previous lectures. The figure shows the changes in the social

context.
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Figure 7-15 The case's interpretation using Activity Theory
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The learning activities in Figure 7-16 - Figure 7-20 illustrate the change in the social context
which is represented at the bottom of the activity triangle in the rules, community and division
of labour components. This change occurs as a result of a change in the activity pursued in

order to achieve the activity’s objective while preserving the stability of the physical context.

Figure 7-16 The case's interpretation using Activity Theory
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Figure 7-17 The case's interpretation using Activity Theory
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Figure 7-18 The case's interpretation using Activity Theory
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Figure 7-19 The case's interpretation using Activity Theory
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Figure 7-20 The case's interpretation using Activity Theory
Classroom
Develop an
understanding of
Student Write an essay a topic

> [ Outcome ]

Community

Division of
labour
Check the essay Students and

with the instructor Lo ivastar Student/instructor

Conventional device

This example is extracted from the field notes for the English language lecture discussed
above. The instructor distributed a set of exercises sheets for students to solve during the
class. The instructor asked students to solve the exercise on their own and then she solved it

with the rest of the class.
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e When the instructor finishes illustrating, she suggests that students practice what they have
learnt and distributes a sheet that includes exercises related to the topic. The instructor asks
students to solve the exercises. She also mentioned that students will be examined in the

content of the lecture next week.
e Students are solving the exercise and some are going back to the slides to get help.

e The instructor starts solving the exercise with students, she reads from the sheet, the students
answer and the instructor validates it. Students write down the correct answer.

Learning in this case is considered socially interesting static learning as the objective of the
learning activity (develop an understanding of a topic) has been achieved while students are in
the same physical location (Figure 7-21). At the same time, the social context of the learning
activity that is represented in the rules and the division of labour of the students’ community
changes by varying the activity pursued which makes learning socially interesting. That is, the

social context when students solve the exercise alone (Figure 7-22) differs from that when the

instructor solves the exercises with students (Figure 7-23).

Figure 7-21 The case's interpretation using Activity Theory
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Figure 7-22 The case's interpretation using Activity Theory
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Figure 7-23 The case's interpretation using Activity Theory

Classroom

Location

Check the exercise Develop an
solutions with the understanding of
instructor a topic

> L Outcome ]

Student

Community

Division of
labour

Student/instructor

Get feedback from Student and
the instructor,
correct the wrong
answers, and write
down the right
answers

instructor

Static location — Conventional social context
The two examples discussed here are typical cases of static learning and conventional social

context. Similar cases were found in this study and the studies discussed in Chapter 4 and

Chapter 5.
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Portable device
This case is extracted from the field notes where two students were sitting next to each other

revising some lecture slides. It illustrates the variety of devices that students use and how

these can be used together to aid learning activities.

o A student takes a picture of something in a book using his mobile phone.
e He looks at the images he took through the mobile and shows his colleague and they discuss
issues regarding this.

e When I approached them they showed me the picture that has been taken on the laptop. The
picture was transferred to the laptop using a Bluetooth connection and represents a diagram
similar to the one in students’ slides which is hand drawn by the instructor and is not clear,

e The captured picture includes more details and is clearer. The student said that he took the
picture because the one they have in their slides is not clear and the one in the book is better.

The example (shown in Figure 7-24) represents a case of static learning. Learning is
considered static as the objective of the learning activity is achieved while the student is in the
same location. The learning objective was achieved using the mobile phone to capture a photo
for an image in a book and transferring it to his laptop to help with the slides revision. In

addition, the case is not socially interesting because the social context of the activity did not

change while the objective was achieved.

Figure 7-24 The case's interpretation using Activity Theory
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The case was also extracted from the field notes for the library observations.
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A student is using a book that she has taken from the library shelves. And at the same time, the
student is looking at her laptop and going through some slides. Before leaving the library, the

student returns the book to the shelves.

Learning in this case (shown in Figure 7-25) is static because the objective of the activity,
reading from a book to aid learning about an issue, was achieved while the student is still in
the same physical context. In addition, no changes have occurred in the social context of the

activity while the objective was achieved. Therefore, learning in this case is considered static

and is not socially interesting.

Figure 7-25 The case's interpretation using Activity Theory
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Summary
Using the conceptualisation of mobile learning to analyse the research data in this study

helped with answering the first research question: What is mobile learning? The study showed
that mobile learning can be conceptualised by studying learning activities that are directed
towards the same objective in different contexts considering both the physical and social
settings of learning activities. The study also showed that the innovative uses of portable
devices can be studied through considering the changes in the social context of the learning

activities. The implication of using the conceptualisation of mobile learning to analyse the

research data is further discussed in Section 7.6.2.
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7.6 Discussion
This section discusses what the analysis revealed about the modifications that were proposed

in the previous chapter in response to the limitations found in the study design and data

analysis and were implemented in this study.

7.6.1 Methodological issues

The study discussed in this chapter implemented the changes proposed in the previous chapter
;egarding the sample studied. It focused on studying a small number of cases instead of whole
classes as in the previous studies in this thesis. This helped with providing more detailed
information about students’ learning practices and the utilisation of portables in both formal
and informal settings which was limited in the previous studies. In addition, students were
studied in informal learning settings, which was not possible in the previous study because of
some restrictions placed by the university. Students’ learning practices in informal settings
were studied through observations and installing system monitoring software on students’
laptops. Studying students’ portables utilisation in informal settings also helped with tracking
students’ learning activities in different settings. This helped with studying mobile learing

and provided a historical dimension to the collected data that helped with analysing the cases

in this study through activity theory.

In addition, the study showed that the period of 2-3 weeks is sufficient time to investigate
students’ learning practices and collect information about the routine activities they pursue.
During the study, most practices were observed in the first two weeks of the study and after

this time the practices became repetitive. Further observations did not reveal anything new

about students’ activities.

Furthermore, in this study, first year students were studied to represent students with less
expertise using portables. This helped with answering the first focus question about the
differences between students’ utilisation of portables when these are supplied as part of a

study and when these are used to accomplish routine study practices which could not be

explored thoroughly in the previous two studies.

7.6.2 Analytical issues
The conceptualisation of mobile learning that was introduced in the previous chapter was

used to analyse the research data and understand mobile learning in this chapter. Mobile
learning was defined as learning across contexts where context is understood as encompassing
both the social and physical setting of learning activities. Using the new conception of mobile
learning and the classifications in Table 7-2 to analyse the research data in this chapter helped
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to validate the new conception of mobile learning and differentiate mobile and static leamning.
Examples of the different types of learning that were proposed (based on the change in
context as the physical and social) were found in the research data for both old and new
technologies. This shows that the proposed conceptualisation of mobile learning can be used
to study real-world cases, and is not limited to learning that is mediated by the use of new

portable technologies, which was a limitation of some of the current definitions of the term in

the literature.

Using the conceptualisation of mobile learning also helped with differentiating mobile
learning from static learning. However, the cases of static learning identified in this chapter
present brief incidents of activities which, if continued in a different context, will cause
learning to be classified as mobile. This is affected by the time frame in which activities are
studied. The longer the time that students’ learning activities are studied, the greater the
chance to observe related activities, which would result in students’ learning being classified
as mobile. It is worth clarifying that the focus of the analysis of learning in the case studies in
this thesis has been on whether particular instances of learning practices that are represented
in the data collected in the studies are mobile or static; the focus is not on all learning. If the
focus was to be on students’ learning practices over long time periods, and since the
conceptualisation of mobile learning in this thesis links to the learner being mobile, learning
will inevitably be mobile in all cases because of the mobility of the learner who carries out
learning activities in different locations over time. In addition, as presented in Table 7-2,
focusing on particular instances of learning activities enables focusing on interesting and
timely practices which otherwise would not be recognised. This arises particularly in the
‘socially interesting mobile learning’ cell in the table which enables a focus on mobile

learning and at the same time highlights what is socially interesting about the case.

In addition, using the conception of context as both the physical and social setting of learning
activities provided an insight into the innovative uses of portables for learning which was not
found in the previous chapters. The innovative usage of portables for learning was determined
by a change in the social context of the learning activity which is represented in an activity
system as the rules and division of labour of the community engaged in the object of the
activity. This answers a question that was raised in the previous chapter about whether
innovative usage of portables could not be found due to the limitations of the previous studies
or if it was not there to be found. This chapter has shown that innovative practices can be

identified using this method, suggesting that innovation was probably absent from the

previous cases.
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Therefore, the conceptualisation of mobile learning gave a new perspective on the term

through re-thinking it in terms of context crossing where the focus shifted from the

technology used, as in some current definitions, to changes in the context of use.

7.7 Conclusions

This chapter has described a study that aimed at investigating the research questions in ways
that were not possible in the previous two studies conducted in this thesis. The study revealed
that studying a small number of students enabled getting in-depth data about their utilisation
of portables to accomplish leaming practices in both formal and informal settings and
studying mobile learning. In addition, the study helped with validating the conception of
mobile learning that was introduced in the previous chapter which was built on studying
students’ learning activities in different contexts through activity theory and considering
context as both the physical and social contexts of learning activities. Moreover, the study
helped with answering the research questions and exploring some of the issues that could not
be studied in the previous studies due to the shortcomings of the studies’ data collection and
analysis methods. The next chapter provides a summary of this thesié, discusses its main

contributions and limitations and overviews possible directions for further research.
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Conclusion

This chapter concludes this thesis by reviewing its purpose and summarising the findings of
the three studies conducted. The chapter also outlines the main contributions of the research,
discusses its limitations, summaries the issues raised that are worthy of further investigation,

and outlines its implications for educational policy and practice.

8.1 Reviewing the purpose of the thesis

The main aim of this thesis was to develop a theoretical foundation for the term ‘mobile
learning’ based on empirical studies. This included investigating students’ utilisation of
portable devices to accomplish their routine study practices in multiple contexts. This thesis
also studied the relationship between context and students’ practices considering context as a
factor that influences and is influenced by learning activities. Context was considered as the
combination of the physical and the social setting of learning activities. To examine these
issues, three studies were conducted in two higher education institutions with different
settings. Two studies were conducted in a university in Bahrain. The university implements a
campus wide laptop program by providing all students and academic staff with laptops to be
used to accomplish their routine tasks. The other study was conducted in a university in the
UK that did not implement such a program. The studies used both qualitative (questionnaires,
observations, log files, interviews) and quantitative (questionnaires) data collection methods.
However, the studies relied more on qualitative data sources for the majority of the findings.
Each study helped with developing the understanding of the main issues of concern to this

thesis which cumulatively answered the research questions.

In this thesis, the understanding of the concept ‘mobile learning’ and the relationship between
that and context was developed in the first study. Context was conceptualised as the
combination of the physical and social setting of learning activities. This helped with
considering the collective context that affects and is affected by learning activities. A re-
conceptualisation of mobile learning was presented in the second study based on the idea of
context-crossing through activity theory. Then, the conception of mobile learning was applied
to the third study’s data which helped with validating it. The key outcomes of the research are

discussed in the next section.
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8.2 Synthesis of findings

The findings of the research, derived from the three studies, are synthesised in this section
according to the three main themes of the research. These include, as outlined in Chapter 1,
developing a theoretical foundation for mobile learning, examining higher education students’
utilisation of portable technologies to accomplish their routine study practices in formal and
informal settings, and studying the relationship between context and students’ learning

activities.

8.2.1 Mobile learning

A key outcome of this thesis is the conceptualisation of mobile learning that addresses the
limitations of the current definitions of the term. Mobile learning was defined in this thesis as:
learning that occurs as a result of pursuing learning activities that are directed towards a given
aim in multiple contexts (Wali et al., 2008a). The definition was based on the idea of context-
crossing, where context was represented as both the physical and social setting of learning
activities. Using context-crossing as a basis for the definition of mobile learning gave a new
perspective on the term by shifting the focus from the technology used, as in some of the
definitions in the literature (e.g. Kukulska-Hulme et al., 2005), to the context of use. In
addition, the novel use of activity theory to study mobile learning illustrated context by using
the tool component to represent the physical context (including any available devices) and
using the rules, community and division of labour components to represent the social context.
Changes in the physical context helped with differentiating mobile and static learning.
Changes in the social context helped with studying what is interesting about mobile learning.
This also helped with studying the innovative uses of portable technologies for learning by
showing the changes that occur in the social context as a result of using portable technologies
which would not occur if students used conventional devices to aid their learning. Thus, an
important contribution of this thesis is the way the physical and social contexts of learning
activities are represented through activity theory for the conceptualisation of mobile learning.
This contrasts with Sharples et al.’s (2007c) representation of context in their activity system
of mobile leamning where both the physical and social contexts were represented through the
‘community’ component alone. In addition, the interplay between the physical and social
conception of context differentiates the approach used to conceptualise mobile learning in this

thesis from Sharples et al.’s (2007c) approach. This is further discussed in Section 8.3.1

8.2.2 Students’ utilisation of portable technologies in formal and informal settings
This thesis explored students’ utilisation of portable technologies in both formal and informal
settings. The focus was on understanding how students use portable devices to accomplish

their routine educational practices, rather than studying how the utilisation of these devices
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impacts students’ learning. The studies showed that students use a variety of old (e.g.
handouts) and new (e.g. laptops) portable devices to facilitate their learning in formal and
informal settings. The choice of device and its utilisation was affected by the context

(physical and social) of learning activities. This is further discussed in Section 8.2.3.

The studies showed that students’ utilisation of portables technologies in informal settings is
similar to their utilisation in formal settings. Students used portable technologies such as
laptops to accomplish curriculum-related tasks like viewing lecture slides, taking notes,
searching for information on the web, using online dictionaries, and communicating with
colleagues. In addition, portable technologies were used to subvert formal education in formal
settings by engaging in activities that are not related to the topics discussed. The properties of
portable technologies allowed students to engage in such activities without being noticed by
instructors. For example, portables were used to engage in social activities such as online
conversations and reading/writing emails. Portables were also used to engage in social
activities in informal settings. Likewise, portable technologies were used to accomplish
activities of personal interest such as playing games, browsing the web, and viewing pictures
and videos in formal and informal settings. Moreover, portables were used to accomplish
administrative tasks such as creating personal and curriculum-related documents and time

management through calendars and timetables.

Students not only used portable technologies to aid their learning in formal and informal
settings, they also used conventional devices as the main medium for undertaking learning
practices. Students used conventional devices in formal and informal settings to accomplish
curriculum-related tasks such as viewing lecture slides, taking notes, and solving exercises. In
addition, conventional devices were used to subvert formal education and facilitate social
activities as some students used them to write notes to each other. Conventional devices were

also used to share representations and facilitate discussion.

The difference between using portable technologies when supplied as part of q study and
when they are used as part of students’ routine study practices

It was argued in Chapter 2 that the time spent using a technology can influence students’
established use of technology to accomplish their routine study practices. This prompted the
focus on the difference between students’ portables utilisation when supplied as part of a
study and when used as part of students’ routine study practices. The studies showed that the
time spent using a technology do not necessarily determine the extent of its integration in
students’ routine practices. For example, although some students in the studies have been

using portable devices to support their learning in higher education context for a couple of
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years (2™ and 37 year students) (most students attended year 1 in the same institution), they
have not become completely dependent on the devices to accomplish their routine study
practices. Students also used conventional devices to facilitate their learning, In addition, the
number of students using conventional devices in the 2" and 3™ year was greater than in the

1* year.

The studies showed that the time spent using a technology has an impact on the development
of students’ expertise with the devices and the development of their ability to recognise the
capabilities and benefits of the devices to aid learning practices. For example, 2" and 3™ year
participants, who have been using portable technologies in this setting for a longer time used
their devices to pursue their routine study practices and engage in a wider variety of activities
than 1% year students who have been using the technology for a shorter time. In addition, the
students clarified that when portables were first provided to them by the university, they did
not notice their benefits and they were not greatly used to achieve learning objectives.
However, as they continued using the devices, students recognised their benefits, capabilities,

and also the possibility of accomplishing most of their activities using them.

As discussed in Chapter 2, studying the differences between students’ portables utilisation
when used as part of students’ routine study practices and when used as part of a study can be
explored by comparing the study’s findings with the findings of the literature that investigates
students’ adaptation of new technologies for learning practices. This includes studies that
investigated students’ adaptation of portable technologies for specific objectives such as using
the devices as learning organisers (Corlett et al., 2005), to accomplish in-class activities
(Granberg and Witte, 2005) and to engage in activities in informal settings (Facer et al.,
2004). Some of the findings of the studies conducted in this thesis were similar to the findings
in the literature. The studies showed that students used portable technologies to accomplish
the same tasks as the students in the literature such as reading course materials,
communicating and discussing issues with others, and using time management tools such as
calendars. However, the students in the literature may have used portable technologies to
accomplish tasks because they were directed to, rather than out of personal preference.
Students used the provided devices to accomplish the activities suggested by researchers and
thus altered their routine practices to include the new devices. The studies conducted in this
research showed that when portable devices are used as part of students’ routine practices,
students use their portables to accomplish the same activities as the students in the literature
but with less external influence. This shows the extent of technology integrated in students’
learning activities and can be used as a baseline against which to interpret more

interventionist studies.
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Importantly, the research found that even when portable technologies are used as part of
students’ routine learning practices; they did not replace all of the other tools used to support
learning. Waycott (2002) also found that providing students with PDAs to be used for reading
course materials did not replace the tools that students usually used to support reading, such
as printed material and desktop computers; PDAs were used in conjunction with these
~ devices. Her study aimed at investigating whether PDA can be used as an alternative to
printed material. This demonstrates how personal preferences can influence use, presenting
the value of these studies as a benchmark for other work in the area. In addition, the studies
conducted in this thesis showed that students perceive the portability of the technologies and
the accessibility to learning resources as the main benefits of using portable devices to

accomplish learning activities. This was also found in the literature (e.g. Waycott, 2002).

The influence of portables technologies on HE students’ practices

The studies showed that portable devices, both portable technologies and conventional
devices, enabled students to engage in learning activities in different contexts. The devices
were used to accomplish curriculum and personal tasks, share representations, facilitate
discussions and solve problems in formal and informal settings. The studies also showed that
although students used conventional devices to accomplish many of the same tasks, portable
technologies’ features enabled students to accomplish activities that the students using
conventional devices could not perform. For example, the portability of the technologies and
accessibility to learning resources in different contexts enabled students to access resources
and engage in learning and communicative activities across different contexts. Portables also
enabled students to manage and arrange learning resources for easy access when needed. In
addition, portables enabled students to change the topic they were working on without
changing their context. Moreover, using portable technologies enabled students to create
contexts that the students using conventional devices cannot create. For instance, students
used their laptops to read posts on the VLE during instructors’ illustrations in formal sessions.
In these cases, students’ context, which comprises the students’ community (students and
instructor), rules (view lecture slides and write notes) and the division of labour
(student/instructor), changed to a new community which includes the student, new rules
(access and read posts) and division of labour (learner). The changes in context mainly alter
the social context of the learning activity which includes the rules and the division of labour

of the students’ community. This leads to innovative uses of portable technologies for

learning.

Students’ utilisation of portable devices to accomplish learning practices not only has positive

influences, the devices also limited or distracted learning practices. The limitations of using
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portable technologies to aid learning were mainly associated with the devices’ properties and
the ability to use these in certain contexts. Students viewed portable technologies’ short
battery life and the size of the device as factors that hinder achieving learning objectives in
certain contexts. For example, the studies showed that laptops are not suitable to be used in
situations where students are continuously on the move as they are large and heavy. Students
replaced these with smaller and lighter devices such as handbooks which can be used to
accomplish the tasks needed such as taking notes, even though they have fewer capabilities
than portable technologies. The studies also showed that portable technologies can be easily
used to subvert learning and engage in activities that distract from learning in both formal and
informal settings. This is due to the devices’ properties which enable engaging in various
activities without being noticed. Finally, the lack of privacy and the limited availability of

wireless connections limited the utilisation of portable technologies in formal and informal

settings.

8.2.3 The relationship between context and students’ learning activities

The studies showed that learning activities are affected by context, i.e. physical and social
setting of learning activities, which both enables and limits accomplishing activities. In terms
of the social setting, learning activities are influenced by the rules and division of labour
which govern the community engaged in the learning activity. For example, the rules that
governed the formal settings in the studies conducted in this thesis discouraged engagement in
certain activities such as online conversations or face-to-face discussions. In these settings,
students used their portable devices (old and new) to. engage secretly in communicative
activities. In terms of the physical setting, learning activities are affected by the features of the
physical location where learning activities take place. In this research, portable devices were
considered part of the physical setting as these can be used to engage in different activities
and their availability and features influenced learning activities. For example, in the cases
where students used portable technologies to aid their learning, students’ leamning activities
were affected by the properties of the devices such as the size and battery life, the availability
of resources such as power sockets and wireless connectivity, and privacy issues, The studies
also showed that despite the differences between the context of formal and informal settings,
students’ utilisation of portable technologies in these settings is similar (discussed in Section
8.2.2). Students used their portable technologies in formal and informal settings to pursue a
variety of activities that aided both formal and informal learning. This was mainly due to the
properties of portable technologies that provide students with access to learning resources in

different contexts and the ability to engage in activities without being noticed.
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The research also showed that the institutional policy that provides students with access to
portable devices and online learning resources, as in the second and third studies, affects
students’ utilisation of the technology to accomplish their routine learning practices. The
studies showed that the dominant device used by students were laptops. At the same time, the
studies showed that not all students used their laptops to pursue their learning activities. Some
students preferred to use conventional devices mainly due to personal preferences and lack of
expertise. In addition, the studies showed that the availability of laptops to students
encouraged them to use the technology to accomplish tasks for which the students without the
technology would use conventional devices instead. For example, students in the second and
third studies used their laptops, through instant-messaging software and PowerPoint’s notes

area, to write notes and comments to colleagues, where the students in the first study used

their handouts for the same purpose.

In settings with less availability of portable technologies, as in the pilot study, the dominant
devices used to facilitate students’ learning were conventional devices such as books and
handouts. In these settings, students’ utilisation of portable technologies to accomplish
learning activities was limited. This was due to the influence of the physical context such as
the limited availability of resources that enable using portable technologies like the
technology, power sockets, wireless connectivity, and learning resources that can be accessed
through the devices. In addition, the social context of the setting did not require students to
use portable technologies to accomplish their learning objectives. Students were expected by
their instructors to use conventional devices such as handouts to aid learning in formal
settings. At the same time, the rules, division of labour and the learning experiences within
these settings were built around using conventional devices to achieve learning objectives.
For example, although some students in the pilot study had their laptops with them during

classes, they did not use these to engage in learning activities; instead students used

conventional devices.

Context, physical and social, also plays a major role in the choice of device used to pursue
learning activities which therefore influences learning activities. For example, in terms of the
physical context, the availability of wireless networks and power sockets affected the choice
and the utilisation of portable devices. Thus, in cases of limited availability of these, students
replaced portable technologies with conventional ones which enabled achieving the learning
objectives. In addition, students’ choice of device used to accomplish learning activities is
affected by the properties of the devices. For example, the accessibility of learning resources
through portable technologies determines whether the device can be used in settings with

limited or no wireless connection. Moreover, the limitations of the devices may hinder using
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these in certain contexts. For example, short battery life limits using portable devices in
settings with limited power sockets. Furthermore, personal preferences to the way students
approach their learning and personal expertise and familiarity with the devices influences
students’ choice of device. For instance, slow typing was a factor that limited students’

utilisation of portable technologies in both formal and informal settings.

Context not only influences leamning activities, it is also influenced by learning activities
especially when using portable technologies to facilitate learning. Using portable technologies
to accomplish learning activities can change the rules and division of labour of the students’
community, thus changing the social context of learning activities. For example, students in
the studies used their laptops in formal settings to engage in online conversation with others.
In these cases, the students’ community (students in the classroom and the instructor) changed
to include the student and the person(s) chatting online. In addition, the rules (view lecture
slides and write notes) and the division of labour (student/instructor) that governed the
students’ community changed to the rules (write a message and read response) and division of
labour (one writes comment /one reads comment) that governed the activity of chatting

online.

The impact of instructors’ portables use on students’ utilisation of portables

Instructors are part of the context that influences students’ learning practices. The research
showed that students’ utilisation of portable technologies is affected indirectly by their
expectations of instructors’ utilisation of the devices. Students perceived their instructors to
be experts in using portable technologies and thus they tended to copy instructors’ actions
such as copying their presentation style. In addition, students did not consider instructors’
utilisation of devices as a factor that put them off using portable devices to accomplish their
tasks as they did not witness bad experiences of instructors’ portables use. Moreover,
instructors’ utilisation of devices gave students ideas of things they can do and resources they

can find which encouraged them to use their portable technologies to accomplish these tasks.

Instructors’ expectations of students’ utilisation of portable devices (old or new) also
indirectly influences students’ behaviour and their utilisation of devices. For example,
instructors are part of the context in formal settings and they shape the context, especially the
social context, by their expectation of students’ utilisation of devices. During formal sessions,
students are expected by their instructors to use certain devices to accomplish tasks such as
viewing lecture slides, writing notes and solving exercises. Students are also discouraged
from engaging in certain activities that are not related to the session such as using instant-

messaging applications. In addition, the type of device that learning resources are provided
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through reflects the device that instructors expect students to use. This further influences

students’ choice and utilisation of device, to accomplish learning activities.

Instructors also influence students’ utilisation of portable devices directly by asking them to
accomplish certain tasks that require particular devices. The research showed this influence
when instructors provided students with handouts and exercise sheets to be used during
formal sessions. In addition, instructors usually asked students to look for online resources
and use certain software applications; students accomplish the assigned tasks using their
portable technologies. Instructors also influence students’ utilisation of portable devices when
asking students not to use their devices to engage in certain activities such as using instant

messaging software in formal settings.

The impact of context on students’ communication

The studies showed that context, physical and social, both enables and limits students’
discussions and communication. Context also affects the method that students use to facilitate
discussions in formal and informal settings. The studies showed that students engage in
discussions through portable technologies (e.g. laptops and mobile phones), conventional
devices (e.g. handouts) and face-to-face. The device that students use does not change
students’ discussions, but students use the available devices to facilitate their discussions.

This was shown in the studies as students used different devices to communicate with each

other in different contexts.

In terms of the physical context, the properties of the physical location, including the services
available, affects students’ communication. For instance, the availability of portable
technologies, the ability to use these, and the availability of wireless connections affected
students’ ability to engage in online discussions. This was shown in the first study that was
conducted in a university that does not implement a campus wide laptop program; students
used their handouts and mobile phones to write notes to each other and engage in discussions.
However, in the second and third studies, which were conducted in a university that
implements a campus wide laptop program, students used their laptops as the main medium
for .their discussions, either using instant-messaging applications or writing notes in the notes

area of PowerPoint slides.

In terms of the social context, the rules and division of labour of the community engaged in
the learning activity affects students’ communication. For example, instructors’ expectations
and the rules that govern formal settings usually discourage students’ communication with

others. The research showed that students’ communication and discussions in these sessions
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was usually done secretly using both portable technologies and conventional devices to write
notes to each other. The studies also showed that students’ communicate more freely in
informal settings mainly due to the social context which does not restrict such actions as the
formal settings do. Thus changes in students’ practices that occur as a result of subverting

formal education are more visible in formal settings than in informal settings.

8.3 Thesis contributions

This thesis’s main contributions are to the field of educational technology. It contributes to
the literature studying students’ utilisation of technologies to facilitate learning practices,
especially as part of their routine study practices, and the relationship between context and
learning practices. This thesis also contributes to, and draws on, literature exploring the term
‘mobile learning’, which is conceptualised here by considering the context of leamning
activities and not the technology used. This thesis also contributes to the field of human-
computer interaction (HCI) by providing insight into the utilisation of portable devices to
accomplish learning practices and the factors that influence and are influenced by learning
activities which are useful for technology and resources developers. The following discussion

examines the contributions in more detail.

8.3.1 Developing a conceptualisation of mobile learning

This thesis contributes to the field of educational technology with a conceptualisation of
mobile learning that addresses the limitations of the current definitions of the term. It is of
particular relevance to the growing number of researchers who are interested in studying and
understanding mobile leaming. It is also relevant to researchers who are interested in
developing theories of mobile learning, particularly through activity theory (e.g. Sharples et
al., 2007c). Moreover, this thesis contributes to the novel use of activity theory to study
mobile learning. In this respect, Engestrém’s (1987) expansion of activity theory was used as
an analytical framework to examine mobile learning in terms of the context in which tools are
used, broadening the scope beyond the technology used, considering both the physical
(through the tool component) and social (through the rules, community and division of labour
components) settings of learning activities. The definition also provided insight into the
innovative uses of portable devices to accomplish learning activities by highlighting the

changes that occur in the social context of learning activities (Wali et al., 2008a).

The conceptualisation of mobile learning developed in this thesis contrasts with Sharples et
al.’s (2007c) definition of mobile learning, discussed in Chapter 2, which also used activity
theory. The analysis of mobile learning proposed in Sharples et al. (2007¢) was complicated

by introducing two layers, semiotic and technological, to Engestrém’s (1987) expansion of
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activity theory. The conceptualisation of mobile learning introduced in this thesis used
Engestrom’s model to represent activities (including the semiotic and technological elements
of such systems) in relation to their context, eliminating the complexity introduced by the two
layers proposed in Sharples et al.’s (2007c) framework. The definition also de-emphasised the
researchers’ focus on students’ communicative interactions and focused on the continuity of
students’ learning activities that may be mediated by portable devices (old or new) and are
directed towards the same objective in different contexts. Moreover, the representation of
context through activity theory for the conceptualisation of mobile learning in this thesis
differs from Sharples et al.’s (2007c) representation, where both the physical and social
contexts were represented through the ‘community’ component of an activity system. In this
thesis, the social context was represented through the rules, community and division of labour
components and the physical context was represented through the tool component. Using the
tool component to represent location is novel, as the component is usually used to represent
just the devices that students use to facilitate their learning. In this thesis, location was

perceived as the tool that makes learning mobile.

Therefore, the conceptualisation of mobile learning introduced in this thesis could be a useful
analytical tool for future research that aims to understand mobile leaming. It provides
researchers with a tool to look at mobile learning in terms of the context of use and shifts the
focus from the device used to facilitate learning, which is the focus for many of the techno-
centric definitions of mobile learning in the literature. The definition helps focus on the form
of people’s practices involving any technology and how these practices vary across contexts.
It also encourages researchers to look at the features (both physical and social) of the learning

environment which aids studying the innovative uses of portable devices for learning.

8.3.2 An examination of real-world cases of the utilisation of portable technologies for
learning

This thesis contributes to the current discussion of the utilisation of portable devices for
learning by highlighting real-world cases of students' portables use to aid their learning
activities in multiple settings (formal and informal) which is under-reported in the literature.
Most of the studies in the literature focus on exploring the utilisation of new and small
devices such as PDAs and mobile phones in specific settings (¢.g. Papadimitriou et al., 2007;
Sharples et al., 2007b). The exploration in this thesis focused on the utilisation of devices (old
and new) that students already use as part of their day to day learning activities such as
laptops and conventional devices such as handouts. The focus was on practices that are
already there and devices that students already use without the intrusion of researchers. This
also helped with developing the understanding of mobile learning by highlighting that it is not
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about the use of new and small devices and the utilisation of these in new and innovative
ways, but about how people appropriate the tools for their own use supporting their practices

with the devices that are available to them across contexts.

8.3.3 An examination of the utilisation of portable technologies to accomplish routine
learning activities

This thesis contributes to the literature exploring the impact of portable technologies on
students’ learning activities through exploring some of the issues that require more

investigation in the literature. These issues are outlined here (Section 8.2 discussed these in

detail).

First, this thesis has examined how portable devices (old and new) have been used in real-
world cases to accomplish routine learning activities. The review of the literature has shown
that there are limited studies that focus on studying students’ established use of portable
devices as part of their routine learning practices. The studies in the literature had mainly
focused on studying the impact of introducing particular new technologies on students’
learning activities. In these studies, students usually adjusted their learning practices to embed
the new technology and used the devices to accomplish the tasks suggested by researchers. In
addition, the studies conducted in this thesis did not focus on particular portable devices, as in
the literature, but they studied the utilisation of both old and new portable devices used by

students to accomplish their routine study practices and how these devices were used

interchangeably to accomplish learning objectives.

Second, studying students’ utilisation of portable devices to accomplish routine study
practices helped with investigating the influence, both benefits and limitations, of using these
devices for learning activities. This widens the literature’s discussion of this issue. The study
showed that the benefits and limitations of using portable devices for learning are mainly

related to the properties of the devices used.

Third, students’ learning activities have been studied in relation to their context considering
both the physical and social features of learning activities. Drawing on one of the main aims
of this thesis, investigating students’ utilisation of portable devices to accomplish routine
learning practices, required studying these activities in relation to the context (physical and
social) of these activities. In contrast, the studies in the literature focused on studying
students’ learning mainly in relation to specific subject areas or settings and using the devices
for specific purposes. These studies were limited in their focus on the impact of the change in

context on learning activities. Studying the relationship between context and learning
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practices has helped with understanding students’ utilisation of portable devices to
accomplish routine study practices in formal and informal settings. In addition, this thesis
studied the impact of instructors’ technology utilisation on students’ technology utilisation
which has been relatively limited in the literature. The studies showed that instructors
influence students’ utilisation of portable devices both directly and indirectly. Moreover, the
relationship between context and students’ communication has been investigated. The studies
showed that the changes in students’ communicative interaction in formal settings are more
visible than in informal settings. This is mainly due to the rules of formal sessions, which
discourage communication with others and therefore the subversion of formal education.
Engaging in discussions with others is more obvious in formal settings than that in informal

settings where students usually engage in such activities.

Engestrém’s (1987) expansion of activity theory was used as an analytical framework to
conduct the studies in this thesis and investigate the above issues. The theory’s first guideline,
that activities should be understood in relation to context, helped with studying students’
learning activities in relation to their setting (physical and social). In addition, the second
guideline of activity theory, that activities are in constant development and transformation,
was used to track the continuity of learning activities in different contexts. Activity theory’s
third guideline, that developments in activity systems are driven by the contradictions within
and between these activities, was used to study the development of activities as a result of

contradictions that occur in the activity system.

8.3.4 Methodological contributions

The research conducted in this thesis used a different approach to investigate the issues of
concern than the approaches usually used in the literature. The studies in the literature
explored mobile learning mainly through students’ self-reports collected through
questionnaires and interviews. The studies did not triangulate these responses with data that
represent students’ actual use of the technology for learning. The studies also lacked detailed
description of students’ learning practices that take place in and across multiple contexts.
Thus, the methodology used in this thesis focused on using research methods that can provide
detailed description of learners’ practices and enable studying the longitudinal pattern of these
in and across contexts (formal and informal). In addition, the methodology focused on using
methods that enable capturing information about the context (physical and social) which
influences and is influenced by learning activities. The methodology also focused on
triangulating students’ self-reports with data collected through other research methods and
which represents students’ actual use of the technology for learning. This helped with

providing evidence on how accurate students’ responses were and thus improving the

232



Chapter 8

accuracy and validity of the collected data. In this thesis, students’ self-reports were collected
through questionnaires and interviews. These were then triangulated with data collected
through observations of students and log files collected through system monitoring software
installed on students” laptops. The methodology used in this thesis could be useful for studies
in the area of the research as it provides (a) the ability to study learners’ activities that aim at
achieving an objective and take place in and across different contexts, (b) providing
information about the context of learning activities and (c) ensuring the accuracy and validity

of learners’ self reports (Wali, 2007; Wali et al., 2008b; Wali et al., forthcoming).

As this thesis aimed at studying students’ utilisation of portables for routine learning
activities, the sample involved students who are considered to be immersed in using
technology for their routine learning practices. Although the year of study alone does not
determine how immersed students are in using a technology, the studies focused on 2™ and 3™
year higher education students. In addition, the same group of students were studied in
multiple formal settings such as different courses, unlike the studies in the literature which
focused on studying students enrolled in the same course. Students were also studied in
informal settings such as the library. This helped with showing the similarities and differences

in students’ utilisation of portable devices in different contexts.

This thesis also provided information about the time needed to study students’ learning
activities for similar studies. The research showed that few novel patterns of behaviour were

witnessed after the third week of observations of students.

8.4 Limitations of study

This section discusses the limitations of the methods and theory employed by the research.

8.4.1 Practical Limitations

There were a variety of practical and ethical limitations on the collection of data in the
university environment concerning students’ confidentiality and privacy. In the second study,
although the university was assured that the data would be handled in a professional and
confidential manner, agreement to observe students in informal settings and install system
monitoring software on students’ laptops was not granted. These restrictions hindered
studying students’ utilisation of portables in informal settings and triangulating students’
questionnaire responses. However, this limitation was overcome in the third study where
permission was granted.

Another limitation of this study concerned the limited number and variety of participants.

Although students were assured the confidentiality and anonymity of the collected data,
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students’ participation in the study was limited mainly due to privacy concerns in relation to
installing system monitoring software on their laptops. Haviné a larger number and wider
variety of participants could have helped with providing different views on students’

utilisation of portable devices.

In addition, the study aimed at video recording students in both formal and informal settings
to enable analysing students’ utilisation of portable devices. However, this could not be
implemented as the participants refused to be recorded on video and requested to be observed.
Having the video records could have helped with providing detailed description of the
observational data and would have acted as a baseline for referring back to unclear points that
had arisen in the observational notes. In addition, video recording would have helped with

analysing the cases using activity theory.

The research focused on studying students’ utilisation of portable technologies mainly in one
university that implements a campus wide laptop program and another university that does
not have such a program. The generalisability of the research findings is therefore limited.
Having more time and access to other universities that implement similar programs would
have provided the opportunity to present a broader discussion of students’ practices using

portable technologies, considering a wider range of participants and different settings.

8.4.2 Analytical Limitations
Using activity theory as an analytical framework both enriched and restricted the research. As

discussed in Chapter 2, activity theory is not actually a ‘theory’ in the strict interpretation of
the term. Rather it consists of a set of principles that are open to interpretation and can be
used as a foundation for more specific theories. Activity theory was used in this research to
investigate the issues of concern to this thesis and mainly to understand and develop a
conceptualisation of mobile learning. Mobile learning in this thesis was interpreted in relation
to the concept of context-crossing where context was conceptualised as the physical and
social setting of learning activities. The physical context was represented in an activity system
as the tool that makes learning mobile, and the social context was represented as the rules and
division of labour of the community engaged in the activity. However, some researchers
might consider this conceptualisation incorrect. In the literature, the tool component is usually
described as the artefact that humans use to facilitate their activities such as physical tools
(e.g. devices) and conceptual tools (e.g. language). In the mobile learning model presented in
this thesis, the tool component has been considered as the location where learning activities
take place because this is a designed and purposeful artefact with its own history. In addition,

a change in the physical location was considered as the tool that makes learning mobile,
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The conceptualisation of mobile learning introduced in this thesis can be used to study what is
socially interesting about mobile learning through studying the changes in the social context
represented as the rules and division of labour of the community engaged in the activity.
However, as a consequence of activity theory’s historical perspective, it must be recognised
that what makes mobile learning socially interesting may dwindle over time, in which case
learning that was interesting may become ordinary. Learning will still either be mobile or not;

the historical aspect only affects one of the two dimensions when analysing a case.

Moreover, studying mobile and static learning in the studies conducted in this thesis showed
that the cases of static learning usually represent brief incidents of activities pursued by
students which, if continued over time in different contexts, will cause students’ learning to be
mobile. The studies showed that the time frame in which data is collected affects the
classification of learning. The longer the time that students’ learning activities are studied, the
greater the chance to observe more instances of activities carried out previously which will

make the classification of learning mobile instead of static.

8.5 Further research
This thesis raised issues that would benefit from future research. As noted above, one of the

limitations of the research is that it was conducted in one university that implements a
program that supplies students with laptops to be used to aid learning practices. This limited
the number and variety of participants and thus the generalisability of the research findings.
To extend the findings of the research, other universities that implement similar programs

should be involved in a future study to include a wider range of participants and descriptions

of learning practices.

In addition, in a doctoral study, time is limited. Having more time to study students’ leamning
practices that are mediated by the use of portable technologies over a few years, as a
longitudinal study, would provide an insight into the wider variety of students’ practices using
portable devices. In addition, it would provide information about the development in students’

practices to accomplish routine learning activities using portable devices over time.

This research investigated how students use portable devices to accomplish their routine study
practices but did not contrast this with their use of unfamiliar devices, which would have
provided an insight into how such technologies become embedded in practice. The study can
be extended by examining empirically the impact of using portable technologies on students’
learning when devices are used as part of students’ routine study practices and comparing that

with students’ leamning when these are first provided to students. The study can also be
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extended by studying the impact of portable technologies on students’ communication as the
review of literature showed contradictions regarding this issue. Some studies claimed that
using portable technologies increases communication between students and others claimed
that technologies did not affect that. Moreover, future studies can focus more on studying
learning that continues to occur in the same location over time such as classrooms. This can
clarify the relationship between learning activities and the social context within the same
physical context. Future research can also look at the limitations of the conceptualisation of

mobile learning introduced in this thesis and test the framework in other research settings.

8.6 Implications for educational policy and practice

The findings of this thesis have a number of implications for educational policy makers who
are interested in making decisions as to whether or not to supply students with portable
technologies. The studies showed that the benefits of using portable devices for learning
outweigh the limitations. Thus, providing students with portable devices to facilitate their
learning is beneficial because portables enable students to accomplish tasks and create
contexts that the students using conventional devices can not do or create. For example,
portables enable students to engage in learning activities and provide them with accessibility
to people and learning resources across contexts. Policy makers should also consider utilising
the educational benefits and minimising the limitations of using portable devices to facilitate
learning. This also affects the extent of the integration of the devices in students’ routine
study practices. For example, the studies showed that portability, convenience and
accessibility to information are the main benefits of using portable devices for learning;
policy makers should exploit these benefits by enabling students’ utilisation of devices in
different contexts. In addition, the studies showed that the limited availability of the
resources, such as power sockets and wireless connectivity, needed to use portable devices in
different contexts is a major limitation of using portables for learning. Policy makers should

consider these limitations and grant students access to the needed resources in different

contexts.

The studies also benefit policy makers by providing insight into the importance of studying
the environment in which learning activities take place before taking decisions in relation to
the technology to be provided to students. The studies clarified that the context (physical and
social) of learning activities influences students’ choice of the devices (old or new) and their
ability to use the devices in certain contexts. The studies also showed that supplying students
with portables requires carefully studying the capabilities and limitations of the devices which
may enrich and restrict learning activities. This also affects the integration of the technology

in students’ routine learning activities. For example, it was shown in the studies that even
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though students were supplied with laptops to be used to aid their learning in formal and
informal settings, students used these in conjunction with other conventional devices such as
handouts. This was mainly due to students’ inability to use laptops in some contexts as they
were continuously on the move. In addition, the properties of the devices, such as large size
and heavy weight, hindered using them in such contexts. Moreover, the studies showed that in
order for students to utilise portable technologies for their learning, and the technology to be
integrated in their routine learning practices, they require some training, especially for novice
users, to overcome the difficulties of using the devices for learning and provide students with
information of how to utilise the devices’ features for their learning. Therefore, policy makers
should consider providing students with the essential technology education when supplying
students with portable devices. Furthermore, the studies showed that providing portable
technologies should be aligned with providing the resources that enable using the devices in
different contexts such as leaming resources compatible with the devices, power sockets and

wireless connections. This also improves the integration of the technology in students’ routine

learning practices.

In addition, the research findings benefit course designers and teachers who are interested in
designing courses for students on the move. This thesis provides course designers and
teachers with examples of activities that students pursue in different contexts, the type of
portable devices (old or new) used in these contexts and the impact of context on the choice
and the utilisation of devices. The studies showed that students use both old and new portable
devices to accomplish learning activities in formal and informal settings. In addition, it was
shown that students engage in a variety of activities that aid and distract learning in formal
and informal settings. Therefore, teachers and course designers should, in the first place,
understand what technologies students use in different contexts before designing learning
resources. Second, they should understand the application of these devices in multiple
contexts. The studies also showed that context influences and is influenced by learning
activities, thus, teachers and course designers should understand the context, both physical
and social, of the learning activities and design learning resources accordingly. This helps
with considering the availability of certain services (e.g. power sockets, wireless connectivity)
that aids students’ learning activities in these settings. Teachers and resource designers can
also benefit from this thesis’s discussion of the benefits and limitations of using portable
technologies when designing learning resources to be used in different contexts. Thus
utilising the benefits and controlling the limitations. Moreover, this thesis’s findings provide
course designers with ideas for enhancing and creating innovative learning experiences for
both formal and informal settings. For example, learning resources provided to students in lab

and tutorial sessions, in the studies, were based on using conventional devices such as
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handouts. Learning resources could benefit from the properties of portable devices, such as
mobility and accessibility to colleagues and learning resources, and the properties of the
physical and social context of learning activities to design innovative learning experiences
that include processes for discussion between students and accessing different sources of
information. This consequently improves the integration of portable devices in students’

routine learning practices as students use the devices to accomplish most of their practices.

The findings of the research have also implications for technology designers. The studies
showed that developing technologies that are used by students should be compatible with
students’ needs and the learning activities they pursue in different contexts (formal and
informal), and the context (physical and social) of learning activities. Designers can benefit
from the discussion of the benefits and limitations of portable devices for learning in order to
employ the benefits and consider the limitations for the design of new technologies that are

compatible with and capable of dealing with students’ needs in different contexts.

This thesis also provided an insight into the implementation of campus wide laptop programs.
The studies showed that the implementation of these programs could be useful but, without
significant changes to the traditional curriculum and delivery methods, the integration of
technologies in students’ routine activities would be difficult. The studies showed that the use
of portable technologies could have been more profound if the curriculum and teaching
methods were built around using the technology. The studies also showed that it is not enough
to supply all students and staff with portable devices to be used to accomplish their tasks; the
technology should be integrated in most educational activities. For example, the studies
showed that although students’ learning was expected to be through their laptops, students
were examined through paper and pen and were supplied with printed handouts (e.g. lab
handouts) to be used in some formal sessions. The study also showed that the implementation
of portable devices in teaching is partially dependent on the teacher. Teachers’ utilisation of
devices for the curriculum and their expectations of students’ utilisation of these influences
students’ practices. In other words, the social context should be designed to encourage the use
of portable devices, not just the physical context. Moreover, the research showed that the
implementation of campus wide laptop programs could benefit from the opportunities offered
by portable technologies to create innovative learning experiences that can not be done

through the use of other conventional devices.

8.7 Conclusion
This thesis has examined higher education students’ utilisation of portable devices to

accomplish routine learning practices in formal and informal settings. This thesis contributes,
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first, to the growing literature concerned with understanding and developing theories of
mobile leaming. It provides a conceptualisation of mobile learning that addresses the
limitations of the current definitions of the term. In addition, it presents a novel use of activity
theory as an analytical framework for exploring mobile learning based on the idea of context
crossing where context comprises both the physical and social setting of the learning activity,
Second, this thesis examines students’ utilisation of portable technologies to accomplish their
routine learning practices in formal and informal settings and considers the relationship
between these and the context of learning activities. Third, this thesis offers methodological
considerations for related studies by (a) triangulating self report data with data gathered
through other techniques which provide evidence about students’ self reports, (b) collecting
detailed data about students’ learning practices that take place in multiple contexts (formal
and informal) and (c) collecting in-depth data about the context of learning activities. These
contributions could be useful for guiding future research that studies the utilisation of portable
devices and further developing the discussion of mobile learning. In addition, they may be
useful for people interested in resource design for students on the move, in the design and
implementation of new technologies in learning spaces, for policy makers who decide

whether to provide students with portable technologies, and for teachers who use the

technology as a tool.
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Appendix A

Student’s Consent and Authorisation form'

The following information is provided for you to decide whether you wish to participate in
the present study. You may refuse to sign this form and not participate in this study. You
should be aware that even if you agree to participate, you are free to withdraw at any time. If
you do withdraw from this study or wish not to complete any part of the study, it will not
affect you in any way. You can be assured that all the information supplied will be treated in a
professional and confidential manner. Your name is not essential but would be helpful for

possible follow-up on a later date.

I am a PhD candidate in the Institute of Education at University of London. The title of my
PhD research is Investigating the Impact of Integrating Portable Technologies on Higher
Education Institutions.

Portable computers are personal computers that are designed to be easily transported and
relocated. During the last few years portable devices, such as PDAs, mobile phones, laptops
and tablet PCs, have become integrated in day-to-day activities including education. My
research is concerned with studying higher education students’ utilisation of portables for
formal and informal learning activities. My research also aims to analyse the benefits and
limitations of utilising portables’ for learning, their impact on students’ communication inside
and outside the classroom, and the impact of instructors’ utilisation of technology on students’
utilisation of technology. The research has gone through the standard procedures of ethical
approval and it has already been piloted twice.

Your participation may include: (Please specify which of the following you would not like to
participate in)

1. Answering a questionnaire
2. Being observed while working on your portable technology
3. Being recorded on video during class

4. Installing system monitoring software on your laptop which will help clarifying what
applications you use your laptop for and when they were used. This will aid in
studying your portable usage for formal and informal learning activities inside and
outside the classroom and investigating how instructors’ portables utilisation affects
your portable utilisation. You can be assured that I will NOT be looking at the web
sites you visit or the applications you use, and you will NOT be identified by the

logs? in any way.

5. Interview

! The form is adapted from www.research.ku.edwkucr/forms/comp/hscl/s-pg-con.doc

? Log files are files that list a sequence of events that have occurred when a student uses a

computer
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Participant Certification

I have read this Consent and Authorization form. I have had the opportunity to ask, and I have
received answers to, any questions I had regarding the study. I understand that if I have any
additional questions about my rights as a research participant, I may contact the researcher,
email: EWali@IoE .ac.uk.

I agree to take part in this study as a research participant. By my signature I affirm that I have
received a copy of this Consent and Authorization form.

Name

Email

Signature

Date

Researcher Contact Information:
Esra Ahmed Wali
EWali@loE.ac.uk
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Appendix B

Instructors Letter

Dear Dr... ,

I am currently a PhD candidate in the Institute of Education at University of London. The title
of my PhD research is Investigating the Impact of Portable Technologies on Higher Education

Institutions.

I am about to embark a study to find out how students at the University are using portable
technologies in their learning. I need your help to provide me access to any of your
undergraduate classes to be able to survey students and observe them while they are using
their portables inside the classroom. I would also like to video record your classes based on

your and students’ approval.

You can be assured that all the information will be treated in a professional and confidential
manner. Students' identities will be kept anonymous.

My study depends on people like yourself providing me access to classes. I thank you very
much in anticipation of your support.

Yours sincerely,

Esra Wali

Department of Mathematics, Science and Technology
Institute of Education

University of London

Email: EWali@loE.ac.uk
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Appendix C

Student’s Questionnaire *

Student’s Information:

Q1 - Gender
| IR F: | LTS PR RO U RPN O
2. FEMAIE ..ot =]

Q2 - What portables do you use?

Lo LAPIOP i a
2. P A e e e e o
3. MODbIlE PRONE ... s o
4. Other (SPeCHfY)...ccceeriiiiiiieiierie e er e eaee e

Q3 - How long have you been using your portables? (Please tick the appropriate
box)

Less than a year One year More (Specify)

Laptop

PDA

Mobile phone

Other

Using portables for formal learning activities

Q4 - How often do you use your portables in the classroom?

1. Less than 0nce @ WEEK........ocveeeeeeceiiiii e err ettt v e e e e e 0
2. ONCE AWEEK ........oeiiiiiiiit ettt e et e e e e e e e e m|
3. Afew days @ WeeK ......cccovvvririiccic e m]
4. EVEIY day ..c.ooiiiiriiiciieece e e mi
S DO MO USE ...cooiiiiiiiiiiiiicit et serese et e s st ter b et e r s tb e s e seae e s raeeeeneeeeareseas o
QS - What are the applications that you use in the classroom?

I, WOId EQItOT ...ttt ettt st e s n O
2. PIESEMIAION ... ..ottt eeer e st e et re e e e e e ere s et o
3. SPreadsheet ........c.coviiieiriiricceee et o
G, WED DIOWSET ..ottt ste sttt te et ee e srae s aesseenneenses o
5. EMaIL.cooiiiiieieee et et e e st e e e e eae e |
6. CalCUIALOT ...ttt ettt et ]
7. Other (Please SPECify) .......ccouiiiriiierererenen e s

3 Some of the questions were adapted form a similar study (Waycott, 2004)
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Q6 - What are the purposes of using your portables inside the classroom? (Please
tick all the appropriate boxes)

Laptop PDA Mobile Other
phone

Taking notes

Viewing instructor lecture notes

Access Internet sites

Chatting with colleges

Asking questions

Reading course materials

Playing games

Reading email

Writing emails

Reading e-books

Using spreadsheets

Editing word documents

Others (Specify)

Q7 - Would you like to use your portables more inside the classroom?

| B = TP OO T R PTRPPRR ]
A \ [« TSRO RPPPRORRRUPPRRTINt 0
If 'Yes'

Q7.1 - What stops you from using your portables more inside the classroom?

Q8 - What encourages you to use your portables inside the classroom?

Using portables for informal learning activities

QY - How often do you use your portables outside the classroom?

1. Lessthan Once @ WEEK........ccovvvveeiiiiniieiier ettt crene e es e e a
2. ONCE AWECK ...t bt e e e e e e e e e s O
3. Afewdays a Week ..o o
4. EVETY day ...cooviiiiiiiiiiicc e o
5. DO DOt USE ceeeiiiiiiiiiiiie it erees st e e s e se e et e e e e ettt ettt seseeeeeaseneees |
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Q10- What are the applications that you use outside the classroom?

L. WOOTd BT (oo e e e s e ense s 0
A (1Y 117 13T ) + D OO U u}
3. Spreadshect .o u]
4. WD BIOWSET ..o et e oo e s 0
S EMAIL et e e st e s e anantaaas a
0. CAlCULIOT e )
7. Other (SPeCify) ..o e

Q11 - What are the purposes of using your portables outside the classroom?
(Please tick the appropriate box)

Laptop PDA Mobile Other
phone

Taking notes

Viewing instructor lecture notes

Access Internet sites

Chatting with colleges

Asking questions

Reading course matcrials

Playing games

Reading email

Writing emails

Reading c-books

Using spreadsheets

Editing word documents

Others (Specify)

Q12 - Would you like to use your portables more outside the classroom?

| I (-SSR a
b |\« T O OO SO PO TR o
If ‘Yes’

Q12.1 - What stops you from using your portables more outside the classroom?

Q13 - What encourages you to use your portables outside the classroom?
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Portables’ benefits and limitations

Q14 - How useful do you believe portables are: (Please tick the appropriate box)

Not useful

Somewhat useful

Very useful

Inside the classroom

QOutside the classroom

Q15 - Why do you believe portables will/will not be useful for in-class learning

activities?

Q16 - Why do you believe the portables will/will not be useful for out of class

learning activities?

Portables and students’ communication

Q17 - How often do you use your portables for communicating with others

(students and/or others)? (Please tick the appropriate box)

Inside the classroom

Outside the classroom

Daily

Weekly

Monthly

Never

Q18 - How often do you communicate with other students face-to-face? (Please

tick the appropriate box)

Inside the classroom

Outside the classroom

Daily

Weekly

Monthly

Never
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Q19 - How often do you communicate with other students using online
techniques such as instant messaging (e.g. MSN Messenger), bulletin boards or

emails? (Please tick the appropriate box)

Inside the classroom

Outside the classroom

Daily

Weekly

Monthly

Never

Q20 - What is the purpose of your communication with other students? (Please

tick all the appropriate boxes)

Inside the classroom

Outside the classroom

Discussing topics illustrated in the
classroom

Asking questions about the
discussed topic in the class

Discussing things not related to the
discussed topic

Chatting with friends and family

Other

Q21 - How has the use of portable devices helped you to communicate with

others?

Q22 - How has the use of portable devices hindered you from communicating

with others?

The impact of instructors’ technology use on students’ utilisation

Q23 - Has the instructor’s use of technology ever given you ideas for things to do

or try? (Please explain)
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Q24 - How do the tasks set by your instructors’ encourage or require you to use
portable technologies?

Q25 - Has the instructor ever done anything that prevented or dismounted you
from using portable technologies? (Please explain)

General perceptions of portables

Q26 - How do you travel to the university?

Q27 - How long is your journey to the university?
minutes

Q28 - Do you use your portables while travelling? (Please tick all the appropriate
boxes)

Laptop

PDA

Mobile phone

Other

Q29 - What for?
Laptop

PDA
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Mobile phone:

Other

Q30 - How often do you bring each of the following to class with you: (Please tick
all the appropriate boxes)

Daily

Weekly

Monthly

Never

Laptop

PDA

Mobile phone

Other

Q31 - Overall, how useful are your portables? (Please tick the appropriate box)

Laptop

PDA

Mobile phone

Other

Not useful

Somecwhat useful

Very uscful

Q32 - We would like to understand the extent to which your use of portables is
part of your day-to-day study. In order to help us understand this, we would like

you to think about this hypothetical situation:

If your portables were taken away and you were not allowed to replace them,

what effect would this have on you and your work:

Laptop:

PDA:
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Mobile phone:

Other:

Q33 - What other comments do you have about your experience of using
portables?

Thank you very much for your time and cooperation
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Appendix D

Observations Sheet

Class: Date:
Time: Notes:
Application Start time | End Time Purpose Relation to Instructor’s Notes

portable usage
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Appendix E
Boss Everyware and Activity Logger

descriptions

Boss Everyware 2.81 Features (adapted from http://www.bosseveryware.com/):

1

SJJ

9.

10.

Boss Everyware keeps a log of which programs that a user has run, and how much
time they’ve spent on them

It records all of the users’ keystrokes

It logs inactivity if the user hasn’t made any clicks or keystrokes for some time

It makes it easy to answer questions about what new software has been installed, what
software has been used and what specific web sites are being visited.

The program can be password protected, and accessible only to the network
administrator.

Boss Everyware’s data logs can be written in delimiter-separated values, dBase or in
a proprietary encrypted format, and exported to popular database and spreadsheet
programs.

The program’s powerful internal reporting system lets you select data by user or by
application, create filters for including or excluding information, and arrange the data
in a variety of useful ways.

You can control how to group the data, whether to show full URLs or just domains,
whether to display the non-character keystrokes, and other functions that determine
the usefulness and appearance of the reports.

Data logs written in delimiter-separated values format can be placed on write-only
locations, preventing users from reading and deleting captured data.

The application runs under Windows NT4/2000/XP/95/98/Me, including Microsoft

Terminal Services and Windows XP Remote Desktop Connection,

Activity Logger 2.5 Features (adapter from http://www.softactivity.com/spy-
software.asp):

1.

2.
3.
4.

Monitor Internet usage: records to the log file URLs of visited Internet sites with
viewed page title

Records keystrokes in email, chat, instant messengers and other programs

Logs what programs users run and how long do they work in every program
Recorded log file can be periodically sent silently to your email address, when
computer goes online

Capture and save screenshots of computer desktop every several seconds. Snapshots
do not take a lot of disk space, because they are saved in the compressed JPEG
format. Captured screenshots can be viewed as a slide show with the provided viewer
utility or any third party image viewer.

All configuration and reporting features are protected with a password. Only you
have access to the gathered log data.

Advanced reporting features allow viewing recorded log data in different
presentations to analyze user’s activities on your computer.

Log file can be conveniently viewed as an HTML in web browser with embedded
screenshots.

Log files can also be viewed in MS Excel format, which allows to view users activity,
filter and group data, to see work summary table, create graphic diagrams and view
Internet usage history
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Appendix F
Analysis Sheet

Portable device — mobile learning
Description:

Interpretation (using AT and/or MLP):
Portable device — static learning
Description:

Interpretation (using AT and/or MLP):
Conventional device — mobile learning
Description:

Interpretation (using AT and/or MLP):
Conventional device - static learning
Description:

Interpretation (using AT and/or MLP):
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Log Files Analysis Sheet

Appendix G

Date

Time

Application

Purpose

Notes
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1.

Appendix H

List of publications

Wali, E. (2007), Are they doing what they think they're doing? Tracking and
triangulating students' learning activities and self reports. Paper presented at
the WLE Workshop on "Research Methods in Informal and Mobile Learning:
How to get the data we really want", WLE Centre of Excellence, Institute of
Education, London, UK.

Wali, E., Winters, N. and Oliver, M. (2008a), ‘Maintaining, Changing and
Crossing Contexts: an Activity Theoretic Reinterpretation of Mobile
Learning’. Association for Learning Technology Journal, 16 (1), 41-58.

Wali, E., Winters, N. and Oliver, M. (2008b), Mobile Learning Across
Contexts: Methodological Considerations, IADIS Mobile Learning, Algarve,
Portugal.

Wali, E., Winters, N. and Oliver, M. (forthcoming), ‘Are they doing what they
think they’re doing? Tracking and triangulating students’ learning activities
and self reports’. In G. Vavoula, N. Pachler and A. Kukulska-Hulme (eds.),
Researching Mobile Leamning: Frameworks, Methods and Research Designs.
Oxford, Peter Lang Publishing Group.
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Appendix I

A sample of log files analysis sheet
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Date Time Application ( Pu ' ——
] <C % T T e 3
o) - ¥ :
{ Tt v T Lh v
= i
X o g 3 I o
b1
e q
» ol S lrvnd
- ia Codfive o fe i hve )
a R ’
{
- ¥
~ES+ gl A ST . - ’ ,
- i ¢ :
\
P T X
| 2. ~ \
v e Jeraney \
" 4 ¢ . nanakive
A I COMEIRT | SN
e " 1 L . g I3
i ¢ ¢ 4 Crarehg)’ T 2k sh- |
$ aroant gl tad . f
p:ad st Leader | Pos P |
: .
2 a . =
- Nl (
£
Yhe= O R
{ | e ¥
. : : —) Dyugonm
! .,
& 29, | SO 4o i e Tl ,\ ."" s
1
§ ) 1
17 o] . af >4 : I
1 DEIZS 1 F Jateoecnve
= i
Date Time Application { Purpose [§ =
4 7 I { - - it K —4\ e R T
s V46 r ’Ecﬂ) ' \' 51 e :
Jik C ' ‘

Toda! (D et o
i - 2 1 Leee
1SR a1 B.‘. 4 : ‘_‘

R | } o dhiona e we> ;

v
=
| Seeovs
A FE . ¢ / o ;
4 (4
- i
3 1 D s TRy 3
2 i St ;  govs . ¢ !
it W o B atcy ak ™ v ko J
Views the dovafranl £ vi -y 3 ]
{ dluriva o
X [Candioss e ‘ it W
g ! A v o
. . =
Yea o 1 RR T
ey
433 - e W ne e
w . y
e
sty ey
1 "
Mendm) v ,)
- - : » |
y-5 Nof 2as pen Topo bt 20k ol nhovrne
i \‘
TAL % \
RO 1]
o2 " L bt J

P

Is)

266



Appendix J

A sample of a completed questionnaire

— 'S
< )

Questionnaire

Student's Information:

Q1 - Gender

bl ol

Mobile phore........
Other (Specify)
Q3 - How long have you been using your portables? (Please tick the appropriate
box)
~— Less than a year One year More (Specify)
Laptop N4
PDA 4y,
Mobile phone ~_/
Other

Using portables for formal learning activities

Q4 - How often do you use your portables in the classroom?
Less than once a week
Once a week.....c..coueennnn.n,
A few days a week....

G AW -

NOWVAWN -~

Other (Please specxfy) ............................. 4

Pln (P?Amal Ml {i{)’\ “ﬁwjﬁwwé)
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v

Q6 - What are the purposes of using your portables inside the classroom? (Please

tick all the appropriate boxes)

Laptop PDA Mobile
phone

Other

| Taking notes /

Vicwing instructor lecture notes V4

Access Intemet sites y

Chatting with colleges v

Asking questions .

Reading course materials 4

Playing games

Reading cmail v,

Writing emails L

Reading e-books

Using spreadsheets
Edi tinés word documents

Others (§pecify)

.’.wg’:i?’w;; ! sl \/i

('".'r’ IM]) ﬁvh,’l:,’s )

Q7 - Would you like to use your portables more inside the classroom?

Ly Y S oo ieieseeeerseesotaneesseeeseseessbesssnaees st s sa b a b e s bR e s e ra L e se e e s s s e r b e s nresesbens

If 'Yes'

Q7.1 - What stops you from sing your zortables more inside the classroom?

- Lok Spule -t‘(

“ Loyl .'{ - nee appby in krtkl’f ‘ér\ﬂw’r/v{ //l\)l}

- f/hlu.-}w../ Lty n b i

Y P 4
- ."),;:ﬁ‘;“' ERIAED)

08 What encourgges you to use your portables inside }he classroom?

L{Mwn@hf Piriem 2 yviwg m(,cs | l‘,lL(’

-~ H;:yc,m )\,gf:?w m’r(,,‘w;\l,ﬂ Tc xiny ,“Wm 2 ‘:/})f’&/ﬂhL
T 4 i

4

Using portables for informal learning activities

QY - How often do you use your portables outside the classroom?

1. Less than Once @ WEEK .........ovevveiveeriienieiiiin et renressieeeeeeresssne
2. OMICC @ WEEK ..o cvveereteeeeeeeciesiaeeseeemeesabe s tre s e ra s st e s nastnts e asssassrseesnnesens
3. A few days @ WEEK......ccoovermunmmenniise et
B, EVETY QY. cociiirirrrieeereererirer e e s saee e s
S DO MOt USC oot e e et en s e et e e v a bt s s aee e e arreeenne

.........
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Q10- What are the applications that you use outside the classroom?

WOIA EGIOT . ororoeeee e eere e e eeeeseesess e &
Presentation ...... V
Spreadsheet '
Internet Exp
Email... Lkl
Calculator
Other (Specify)

NowvhAwWN -~

Q11 - What are the purposes of using your portables outside the classroom"
(Please tick the appropriate box)

//1

Laptop PDA Mobile Other
P phonc

Taking notes

Viewing instructor lecture notes

| Access Internet sites

Chatting with colleges

Asking questions [, . ¢mz; )

Reading course materials

Playing games

Reading email

Writing emails

NS \\&\\ﬁ

Reading e-books

-

Using spreadsheets

SHN

Editing word documents

Others (tSpecx

chét

y) .

Sl Ly (FIT) \/’
/ ; ‘tm"}_‘l’“u

entnmww(

Q12 - Would you like to nse your portables more outside the classroom? -

If‘Yes’
Q12.1 - What stops you from using your portables more outside the classroom?

-~ ll\‘\ 2’ [‘. SL¢ &C{

= e of "nfarmgf on.yv(cTty thet (s .74\1..1

- KAy IR
/7

Q13 What cntouuges you to use your ,Q:I:ables OutSIVdCA t)le classroom?

= Lavtamd < 5%/} o.m (4 {m |
j

/

, -
"s m/f,y
”!0"4 .‘/\/\
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Portables’ benefits and limitations

Q14 - How useful do you believe portables are: (Please tick the appropriate box)

Not useful | Somewhay useful Very useful

Inside the classroom 4

Outside the classroom V4

Q15 - Why do you believe portables wi¥will not be useful for in-class learning
activities?

; . : L i \
Vapetey ] Wi b Ulper ZPRA)
-

o I)(,'. AP R Sty WM'\[J\ éf\j

Q16 - Why do you believe the portables will/witk-wot be useful for out of class
Jearning activities? y i
m Che by o Yo el s in.
; 7

14

A s pteng  pdipmtagey)
7

Portables and students’ collaboration

Q17 - How often do you use your portables for collaborating with others
(students and/or others)? (Please tick the appropriate box)

Inside the classroom Outside the classroom
Daily
Weekly
Monthly
Never v~ P
Roakiy (4 #v bni o View V4

Q18 - How often do yéu collaborate with other students face-to-face? (Please tick
the appropriate box)

Inside the classroom Outside the classroom
Daxly ) p
Weekly (o B “r.25 et v
Monthly
Never ;
A s ol Owry iy ,\
F )ey I} 7 I heshyonl; < / 4

A}
(& fw binss i vden)
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Q19 - How often do you collaborate with other students using online techniques
such as instant messaging (e.g. MSN Messenger), bulletin boards or emails?
(Please tick the appropriate box)

Inside the classroom QOutside the classroom
Daily ,
Weekly L Thow Agaisflng
Monthly ’ '
Never v

Q20 - What is the purpose of your collaboration with other students? (Please tick
all the appropriate boxes)

Inside the classroom | Qutside the classroom

Discussing topics illustrated in the
classroom

Asking questions about the
discussed topic in the class PN

Discussing things not related to the | * [/ -}
discussed topic '

N

Chatting with friends and family

Other

Q21 - How h,as the use of portable devices helped you to collaborate with others?
~ ifad Tims

- M‘N{( “"ﬁ@;‘ﬂbﬂ A7 ¥ 1 AG/{,MH’/

Q22 - How has the use of portable devices hindered you from collaborate with
others?

(£on)

Instructors’ technology use impact on students’ utilisation

Q23 - Has the instructor’s use of technology ever given you ideas for things to do

or try? (Please explain) N :
NZ2ER at ) Caly ‘\S’(s( {l~r /‘«' h_in /c’g '{"‘“'{5 /0" (i "f:'{".'{: {lc}" 5 "f
r

. — 7
(Gl mp i sf
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Q24 - How do the tasks set by your instructors* encourage or require you to use
portable technologles’
(e f 5ns L, Wf ¥

Q25 - Has the instructor ever done anything that prevented or dismounted you
from using por(able tjchnologigs" (Please explain)
Ve sl \ w $0 i -

General perceptions of portables

Q26 - How do you travel u} tlle umversity"
H’( /l"""‘ Vn‘r’f ( + -‘h’n

Q27 - How long is your journey to the university?
4¢  minutes

Q28 - Do you use your portables while travelling? (Please tick all the appropriate
boxes)

Laptop /L rantiy )
PDA /
Mobile phone

Other

Q29 - What for?

Laptop L » ‘ ) ’)
foim [ 6wyt (g ;s bemeds |
N I

PDA

- f&,ég% ning_ /0 hvrks
PIv

-
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Mobile phone:
A

Other

>
BN
Y.

Q30 - How often do you bring each of the following to class with you: (Please tick
all the appropriate boxes)

Dail Weekly Monthly Never
Laptop Va3 fins 4l
PDA \/
Mobile phone
Other
Q31 - Overall, how useful are your portables? (Please tick the appropriate box)
Laptop PDA Mobile phone Other
Not useful
Somewhat useful v
Very useful v

Q32 - We would like to understand the extent to which your use of portables is
part of your day-to-day study. In order to help us understand this, we would like

you to think about this hypothetical situation:
If your portables were taken away and you were not allowed to replace them,
what effect would this have on you and your work:

Laptop: L /
~ Vi e o i :-’n[u Gisds = ey D & kqw
-+,

A gy byl (V‘/’% g Tot g 7
ik o Ul 5 w® SEarig. /

- Vi S5 f‘Xaw-MN Q/M(m\z'f‘ & }W'Uf AK{J ffm:o/

lf/i'\(l'h'ﬂ‘\

PDA: )
— 4,"’./"7' ~il e B 77 )\L/ & Mjwv'hnwf

o oy topid o Wm’m/ grifnen @ o Mﬁjm 2t
' n/ k!
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Mobile phone:

WA

Other:
(rME)

Q33 - What other comments do you have about your experience of using
portables?

— [,.44[ / fimay Nﬂ}w /'/L( w»néb)
/

';;FZUA’ ',’EW’/NW" WI‘( (‘Fl}”‘*m )nmw{t%a ¥ /)’bu/ﬂfi
— TQ-..{; LFMV w

% ;“ﬂt{( ém,tﬁ»t' Sinppyt
ibfl” AS }"nwnh oY) Pty €L[,L 7 fe 0 *’;;('55 Zov
]et fh 11 }'\:( '/'fﬂ/ TL) H.‘*{l

).:D

= ipstéy W be 7127 Wbl P il M sy
placty focn_as [ Al akbs

Thank you very much for your time and cooperation
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