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Personal handheld mobile technology represents a growing topic of interest for 

K-12 educators. Devices such as iPads, tablets, and smartphones, in particular, are 

becoming more ubiquitous in society and prevalent in classrooms of children of all ages. 

The ease of access, combined with growing functionality and capacity of these devices 

creates opportunities that were previously unimaginable. Professional educators are 

beginning to recognize the value such devices offer for enriching and expanding 

opportunities for learning both inside and outside of the classroom. The views of 

educators and students regarding mobile technology have been well documented in 

existing literature. What is less clear is how parents view personal mobile technology 

when applied to formal and informal learning opportunities. Using quantitative analysis, 

this study examines the views of parents when mobile technology is utilized in 

Singaporean third grade classrooms. This study represents a pioneering effort to better 

understand the evolving role of parents and serves as a foundation for future research 

to explore the role of parents as partners when personal mobile technology is used for 

learning. The constructs identified in this study reveal that parents do believe 

technology skills are important in the modern age of learning and working. 
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CHAPTER 1  

INTRODUCTION 

In recent years, mobile technology has become more ubiquitous in schools as 

smartphones in particular have become highly visible among both teachers and 

students. Neiderhauser and Lindstrom (2007) suggest that the current culture has 

experienced “digital technology saturation” (p. 484). The rapid development of 

technology has changed much of the way modern developed societies communicate, 

share information, and learn (Stephens, 2012). Lest we think this problem is unique to 

adults and teenagers, Grunwald found that “even many parents of preschoolers report 

that their children use multiple mobile devices” (2014, p. 52). Thus the proliferation of 

ubiquitous technology is and will continue to create new and unique challenges for 

educators as they seek to deliver meaningful learning opportunities in classrooms and 

schools by integrating personal technology devices into existing and new curriculums. In 

the context of an increasingly mobile technology driven society, this study seeks to 

increase the current knowledge base of the role parents play in the learning process 

when mobile technology is present.  

 

Mobile Technologies Evolving Presence  

It has long been recognized that one of the great affordances of mobile 

technology is that it provides students with access to “technology on their own time, 

including at lunch, before school, and after school” (Brown, 2000, p.187). Mobile 

technology in the hands of students allows them to access resources and work 

collaboratively through cloud based resources which are in many cases replacing the 
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use of portable flash drives (Careless, 2012). Schools stand to benefit by leveraging the 

student’s own devices instead of attempting to be the exclusive source of student 

technology. In a report that highlighted the affordances of personal mobile technology 

as devices for learning, Grunwald (2013) determined that “schools should consider 

taking a need-based approach and provide devices only for students who do not have 

them—and ensure that students’ access is as equal as possible” (p. 18). In 2015 the 

United Nations agency responsible for Information and Communication Technology 

(ICT), known as the International Telecommunications Union (ITU), reported that 

Internet users worldwide had grown from four hundred million in the year 2000 to 3.2 

billion (ICT Statistics, 2016). Additionally, ITU reported that “In 2015, 69 percent of the 

global population will be covered by 3G mobile broadband, up from 45 percent in 2011” 

(ITU releases 2015 ICT figures, 2016, para. 9).  

 

Statement of the problem 

Kingsley and Boone (2009) observe that while “there is a significant body of 

literature that discusses technology integration in schools and classrooms, there 

remains a dearth of data-based research specifically addressing the issue of the 

effectiveness of different types of educational software in relation to student 

achievement” (p. 203). Understanding how mobile technology affects student 

achievement is critical in an environment where such devices have become ubiquitous. 

Personal mobile technology can be used within the context of the structured classroom 

to “supplement real world interactions, relying on context sensitivity and social 

interaction to create compelling new media” (Klopfer & Squire, 2008, p. 203). The goal 
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here is to help students see their devices as tools “for learning and gathering 

information” (Brown, 2000, p.188). At the same time, it is important to consider the 

parent’s perceptions of technology as they have been found to impact the views of 

students (Helker & Wosnitza, 2016). Parent support and influence can facilitate or 

impede technology adoption and use by schools and “help overcome the limitations of 

school coffers, without which digital initiatives can stall” (Grunwald, 2014, p. 51). The 

purpose of this study is to contribute to the general understanding of how parents view 

mobile technology and its use as a learning tool. Additionally, this study seeks to shed 

light on the relationships that exist between students’ self-reported use of mobile 

technology in unstructured time and formal classroom learning outcomes as measured 

by student achievement scores on end of course exams.  

 

Research Questions and Hypothesis 

This study is founded on the hypothesis that parents play a key role in the use of 

mobile technology when access to such devices extends beyond the school walls and 

into the home. Time spent away from school is managed by parents who determine the 

type and frequency of technology access for their children. The null hypothesis of this 

view would be that parents do not have a direct influence on the use for mobile 

technology at home for learning. The following research questions are presented as the 

proposed focus for this study:  

1. To what extent do parents consider mobile technology devices to be 
legitimate tools for learning? 

2. What is the relationship between parent and student personal perceptions 
of mobile technology devices and their views of the devices as formal learning 
tools? 
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3. What relationships exist between self-reported mobile technology use by 
students at home and learning outcomes in school? 

 

Theoretical Framework 

 This study seeks to provide an objective view of parent and student perceptions 

of mobile technology when used for exploratory learning. The findings of this study of 

the sample population are considered most generalizable to other members of the 

broader population within the same setting. Because this study is conducted in the 

country of Singapore, the greatest opportunity for generalization is among other 

Singaporean schools. Looking at the learning process as a system where parents, 

students, and educators engage in learning that is facilitated by mobile devices, this 

study seeks to shed light on parental roles and influences on student learning with 

mobile devices.    

 

Definition of Terms 

For the purposes of this study, the term Mobile Technology is used to refer to 

portable internet enabled devices such as smartphones and tablets. Smart phones are 

cellular phones that offer additional functionality such as cameras, text messaging, and 

apps that enhance the utility of the device beyond that of a point to point cellular phone. 

The term tablet refers to any standalone computing device that is portable with a 

touchscreen larger than seven inches when measured diagonally across the screen. 

Mobile learning is the process of utilizing technology to facilitate learning regardless of 

time or place.  
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CHAPTER 2  

LITERATURE REVIEW 

Ubiquitous Technology 

 Many schools are working to provide teachers with more options as they seek to 

integrate technology resources in their classrooms, with a focus on handheld mobile 

devices (Banister, 2010). Classroom technology integration requires that teachers 

understand “how to use technology as well as how it can be used to support student 

learning” (Thomas & O’Bannon, 2013, p. 16). Teachers are therefore forced to view 

technology in new ways that may challenge the expected norms of their students. For 

example, some schools are using mobile devices as tools for conducting experiments 

and “to provide digital media access, hone app-based learning, increase communication 

and collaboration skills, and enhance opportunities for convenient, immediate learning” 

(Herro, Kiger, & Owens, 2013, p. 31). These skills are viewed by many as positive 

affordances of technology rich classrooms where students engage in skills that are 

more relevant to the real-world challenges they will face after they receive their formal 

education. Brown (2000) determined that “technology-rich environments are capable of 

producing significant improvements in students, both academically and socially” (p.189). 

Likewise, Thomas and O’Bannon (2013) concluded that “mobile technologies have a 

positive impact on student learning outside of the time and space of the classroom” (p. 

11). At the present time, there does not appear to be a clear definition or an exact 

image of what an integrated classroom looks like (An & Reigeluth, 2011). What is clear 

is that the presence of technology when managed correctly can be beneficial and is 
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changing how learning occurs in the classroom. Educators must then adapt to a 

changing environment where new skills and expertise are needed.  

 

Technology’s Evolving Presence 

“Early efforts to computerize instruction made use of computers as teaching 

machines to drill students” (Niederhauser, et al, 2007). It is widely recognized today that 

technology based learning is an opportunity to “foster cognitive flexibility in students and 

the adaptability to cope with (and enjoy) change (Vadillo, 2010). Advancements in 

instructional delivery methods are rapidly changing the look and feel of public education. 

While there are no exact figures on the number of K-12 students enrolled in online 

classrooms, it is believed that the numbers are growing, as demonstrated by the 

“significant growth in the number of public, private, and for-profit providers of online 

services” (Natale & Cook, 2012).  

Enrollment in K-12 classrooms is rapidly growing in the United States 

(Cavanaugh, 2009). Despite the growing trend towards more inclusive use of mobile 

technology, there are still significant obstacles to overcome. Many concede that it has 

been and will be a rocky road to follow (Ruiling & Overbaugh, 2009). Adding to the 

complexity of mobile technology integration in the classroom is the recognition that 

obtaining the goal may not be immediately recognizable or definable. 

Technology integration is not a fixed target that can be reached uniformly and 
considered accomplished. Rather, with current growing emphasis in K-12 
education on flexible, student centered, competency based pathways through 
education via online and blended teaching, it is likely that school technology 
integration will be an ever faster moving target in years to come" (Ritzhaupt, et al, 
2012, p. 247). 
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Because technology is changing at such a rapid pace it is important to have input 

from all stakeholders in order to secure viable plans for full integration into 

modern learning systems.  

 

Conflicting Views 

 Advocates for technology in the classroom offer many affordances as evidence 

of the benefits of such devices. Well-designed technology based learning can yield 

positive outcomes for student learning. “Multimedia systems should support the 

cultivation of individual initiative-the same initiative at work when people took their first 

steps or spoke their first words” (Shank, 1994, p. 78). However, not everyone sees 

technology in the same light. Parents and educators alike view the mobile devices as 

the cause of digital distraction for a generation of students (Geist, 2011). Those in favor 

of technology argue that it offers many affordances, allows students to engage learning 

naturally, and creates opportunities for convenient access to information (Banister, 

2010; Behjat, Yamini, & Mohammad, 2012; Neiderhauser, Lindstrom, & Strobel, 2007).  

On the other end of the spectrum are those that argue against the presence of 

technology based on the notions that technology can be distracting, does not allow 

equitable access to information, is difficult to implement due to the changes in teaching 

that are required, and the opinion that some individuals simply have a negative attitude 

towards technology (Geist, 2011; Klopfer & Squire, 2008; Vadillo, 2010). In order to 

address these obstacles, it is important to understand the opinions and views of 

educators, students, and parents. This is particularly true with mobile technology 
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because it extends beyond school boundaries and is integrated into the student’s school 

day and home activities.  

 

An Evolving Vision of Education  

 “In recent years, an array of applications have emerged for handheld computers 

displaying their pedagogical potential” (Klopfer & Squire, 2008, p. 203). This creates a 

challenge for teachers as they seek to perform their duties in the classroom while 

steadily keeping pace with new and immerging trends. For those that fail to see the 

rising tide of technology that is sweeping into modern classrooms, Grunwald provides 

these findings: 

By high school, half of students (51%) carry a smartphone to school every day. 
So do more than one in four middle school students (28%). Overall, 25% of all K-
12 students take a smartphone to school every day, according to their parents, 
including 8% of students in grades 3-5. (2014, p. 52-53) 

 
With so many students bringing their own devices to the classroom at a time when 

schools are struggling to provide access to computers and internet resources, it seems 

only natural that more should be done to determine how best to utilize these devices as 

tools for learning in the classroom.  

 

Intuitive Learning 

 Children learn naturally long before their formal schooling begins by interacting 

with the environment around them. Shank (1994) described it this way: 

Before entering school, children do not learn in a formal or directed manner. 
Nevertheless, they are little learning machines. They manage to progress from 
newborns with innate abilities and minimal knowledge to children with an 
enormous amount of knowledge about the physical, social, and mental worlds in 
which they live. (1994, p. 69) 
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This emphasizes the point that learning is a natural part of human nature. The great 

irony of learning is that it happens so naturally without effort, yet when the process is 

formalized it deteriorates into a struggle. It is here that mobile technologies have the 

potential to intervene and naturalize the learning process as “valuable tools that 

enhance learning” (Herro, Kiger, & Owens, 2013, p. 37). Actively doing and attempting 

to do new things are the most basic ways in which children acquire knowledge, yet in 

schools the emphasis is on knowing rather than doing (Shank, 1994). Karla and Boone 

(2014) however suggest that this does not have to be the case as they determined that 

students using technology experienced “statistically significant positive effects on overall 

achievement scores” over those students that did not (p. 203). Mobile technology 

devices have become an everyday part of students’ lives (Stephens, 2012). It is natural 

then that “students should be provided opportunities to use technology on their own and 

for their own purposes. The goal is for the students to view technology as 

nonthreatening, useful, and empowering” (Brown, 2000, p.188).  

 

Affordances of Mobile Technology 

Personal technology devices offer many features that can be utilized as tools in 

the learning process. Banister (2010) provides a detailed description of these features: 

The handheld computer manages and plays/displays audio, image, and video 
files. The external, built-in speaker allows the content to be shared with others in 
a group setting, or accessed by individuals through headphones. Headphones, 
with microphones, are available, allowing recording features to also be used (p. 
122-123). 
 

These powerful tools in the hands of each student can be used for accessing 

multimedia content that is personalized for individual learning opportunities. “Multimedia 
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describes any system that combines two or more media into a single product or 

presentation” (Karla & Boone, 2009, p. 204). It should not be any surprise then that the 

call for increasing technology has gone from the desktop, to the laptop, and now to the 

handheld devices, such as smart phones and tablets that are so prevalent in modern 

classrooms (Klopfer & Squire, 2008, p. 203). “These early projects show that handheld 

computers have potential for getting digital technologies into students' hands and 

transforming learning, but educators may have to rethink traditional genres of 

educational software to take advantage of the affordances” (Klopfer & Squire, 2008, p. 

203). Klopfer and Squire (2008) identify further affordances from previous research 

such as:  

(a) portability - can take the computer to different sites and move around within a 
location 
(b) social interactivity - can exchange data and collaborate with other people face 
to face 
(c) context sensitivity - can gather data unique to the current location, 
environment, and time, including both real and simulated data 
(d) connectivity - can connect handhelds to data collection devices, other 
handhelds, and to a common network that creates a true shared environment 
(e) individuality - can provide unique scaffolding that is customized to the 
individual's path of investigation. (p. 203) 
 

The affordances described here offer new tools for learning that help to facilitate the 

development of real world skills and knowledge. Additionally, technology can also be “a 

powerful tool in supporting problem-solving activity in the classroom” (Neiderhauser & 

Lindstrom, 2007, p. 507). Students can work collaboratively to find creative solutions to 

complex problems. As students gain firsthand experience utilizing their personal devices 

to collect data they may be directly contributing to the scientific learning community and 

may make meaningful connections to learning (Magney, et al, 2013, p. 42). Utilizing the 
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social elements of the technology devices allows students to compare their data with 

that of other students around campus, across the nation, or on the other side of the 

world. For example, Magney, et al. (2013) describes how science students can take 

pictures and then compare their photographs with “digital photographs of ecologically 

important sites throughout the United States that are posted on the Digital Earth Watch 

Network website” (p. 41). As more teachers realize the benefits of personal technology 

in the classroom, they are starting to “implement activities that integrate technology use 

into the existing curriculum—encouraging students to work cooperatively as they use 

computers to access and share information, and represent their understandings through 

the creation of a variety of products” (Neiderhauser & Lindstrom, 2007, p. 484). 

Students that are connected to a larger community of learners all working together have 

a better understanding of how what they are learning in the classroom is part of a larger 

picture (Magney, et al, 2013). 

 

Improved Student Motivation  

It has long been recognized that “children learn by trying to do something, failing, 

and hearing about or copying some new behavior that has better results” (Shank, 1994, 

p. 69). Accessing and manipulating information are important “therefore, understanding 

how information is accessed, managed, and manipulated is far more important than 

simply knowing how to use operating systems or applications” (Brown, 2000, p.185). 

Creating technology rich learning programs “means taking seriously the idea of learning 

by doing. Good educational software is active, not passive, and ensures that users are 

doing, not simply watching” (Shank, 1994, p. 69). The internet is filled with information 
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and learning resources. Mobile technology affords “teachers and students opportunities 

to access these resources digitally, individually, and in a ‘just in time’ fashion” (Banister, 

2010, p. 123). For example, images can be used to facilitate better understanding of a 

second language. Careless (2012) describes how teachers are using internet images 

with students that were not native English speakers to help them understand quickly 

new terms and vocabulary. “Thus, modern technology can be used at the disposal of 

teachers to improve their students' language skills” (Behjat, Yamini, & Mohammad, 

2012, p. 102). 

 

Convenience and Easy Access 

Computers are often located in computer labs which must be scheduled in 

advance. Proponents of mobile technology point out that “Instead of having to schedule 

a computer lab or go to the library to look for information, the researcher and other 

faculty found that data was available instantly in the classroom” (Geist, 2011, p. 764). 

Neiderhauser and Lindstrom have observed that computers kept in computer labs are 

“not readily accessible to teachers and their students who were assigned brief weekly 

sessions, or competed with other teachers in the school to schedule lab times for their 

students” (Neiderhauser & Lindstrom, 2007, p. 484). Falling prices for mobile 

technology devices my result in even better opportunities for schools to utilize the 

devices students are bringing to the classroom (Klopfer & Squire, 2008).  

 

Opposition to Mobile Technology in the Classroom 

 Not all educators believe that mobile technology has a place in the classroom. 



 

13 
 

Many educators point out that the immerging resources are not ready for use in the 

classroom because most internet resources are designed for computer based learning. 

“The limitations of the handheld computer, including its display size, stylus-interface, 

storage capacity and processing power limit make simply porting desktop applications 

to the handheld less than desirable (Klopfer & Squire, 2008, p. 203). Additionally, not all 

students in a classroom setting have access to mobile technology. Socioeconomic 

limitations can create a dividing line between those that have and those that do not. 

Some believe that “technology will either improve the life choices of all students or 

continue to widen the gap between children and youths who do have access to 

technology at home and at school and those who do not” (Brown, 2000, p.182). Other 

perceptions of technology continue to limit broader acceptance by all educators. Many 

view the devices as distractions, or have entrenched negative attitudes towards 

technology, and lastly some are simply resistant to change (Geist, 2011; Klopfer & 

Squire, 2008; Vadillo, 2010). 

  

Mobile Device Distraction 

 Based on the literature reviewed, many educators and parents alike claim that 

the most significant reason for not having mobile technology in classrooms is that it 

creates a distraction for students and inhibits learning (Geist, 2011) (Gurnwald, 2014). 

“The ringing resulting from incoming calls is probably the most common disruption” 

(Thomas & O’Bannon, 2013, p. 12). The convenience of cheating on work is also 

viewed as a distraction to learning where some students have admitted to using 

technology to cheat on school work (Thomas & O’Bannon, 2013). One of the most 
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common concerns of teachers is that students are not paying attention to instruction 

and that if “materials were delivered online, students would choose not to attend class” 

(Geist, 2011, p. 767). Even among preservice teachers and new teachers, where 

technology use is more common, many perceive that laptop computers “have more 

instructional potential than mobile phones. Studies that comprise the small amount of 

research available on cell phone use in the classroom have found that preservice 

teachers’ perceptions of cell phone integration is mixed” (Thomas & O’Bannon, 2013, p. 

12). 

 

The Influence of Negative Attitudes 

 Students are often well acquainted with mobile technology long before they enter 

the classroom; it is therefore the attitudes of teachers that need to be changed in order 

to facilitate learning with mobile technology (Geist, 2011). Brown’s (2000) observations 

of professional educators confirm that “technology has the power to polarize society and 

prevent different people from participating equally”. Both students and teachers can be 

affected by negative attitudes towards technology. “Additionally, a school’s level of 

technology professional development and access to technology in classrooms positively 

and significantly relates to a teacher’s use of technology” in the classroom (Ritzhaupt, 

Dawson, & Cavanaugh, 2012, p. 246). The preparation time that is put into developing 

lesson materials can also frustrate many teachers due to the inability to teach 

spontaneously in technology based learning environments. Geist (2011) found that 

“when electronic materials were not available early on a Learning Management System 

such as Blackboard, students were less enthusiastic about using the iPad in class and 
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tended to use it for ‘off task’ behaviors more often” (p. 764). Disadvantaged students 

spend more time with drill and practice than affluent peers which may also affect 

student attitudes towards technology (Brown, 2000, p.186). Frustration over access to 

appropriate resources can negatively affect perceptions of technology (Ritzhaupt, 

Dawson, & Cavanaugh, 2012). 

 Attitude can greatly affect both teacher and student success in integrating 

technology and using it to access learning. An and Reigeluth identify key factors that 

must be understood in helping teachers with technology integration which are; “(a) how 

they perceive learner-centered instruction as well as technology; (b) what kinds of 

barriers they face in creating technology-enhanced, learner centered classrooms; and 

(c) what kind of support they need to create such classrooms” (An & Reigeluth, 2011, p. 

56). The issue of available time for technology integration is well documented long 

standing concern for educators. Brown (2000) stated that teachers from all levels have 

said “they had knowledge to be effective technology integrators, but a majority of them 

blamed time as the greatest barrier to their successful integration” (p.187). More 

recently it has been observed that when all other issues and concerns have been 

addressed, it is often the age-old problem of time that keeps some educators form 

integrating technology more in their classrooms (Berry, Graham, Honey, & Headlam, 

2007; Lin, Huang, & Chen, 2014). “Effective implementation of mobile learning depends 

on administrative and school commitment and adequately trained teachers in matters of 

pedagogy, instructional technology integration, classroom management/facilitation, and 

mobile device operation” (Kiger, Herro, & Prunty, 2012, p. 77). 
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Educational Resistance to Change 

Many teachers, and more especially administrators, learned how to teach in 

traditional face-to-face programs where a teacher directs the classroom and serves as 

the information provider. These teachers have developed a particular comfort level in 

teaching.   

Many developed a hard-to-change premise related to the desirability of online 
learning. They came into the field believing that online learning should be used 
only if there was no face-to-face option. In doing so, they contributed to 
diminishing the real potential it has, for digital natives continue to demand this 
type of education as well as some traditional learners who prefer online learning 
over traditional. (Vadillo, 2010, p. 62) 
 

Thus, in clinging to familiar ways of teaching, some educators inhibit the ability of others 

to implement changes with mobile technology.  

 

Equitable Access Issues 

Not all students have mobile technology at their fingertips and not all schools are 

able to equally supply mobile technology to their students, “most inner-city and rural 

schools often deal with shrinking tax bases. This results in a lack of resources to 

purchase as much technology as the more affluent schools” (Brown, 2000, p.183). 

Some teachers recognize the affordances offered by mobile technology in the 

classroom yet are concerned that equitable access issues will impact learning if the 

devices are relied upon for instruction (Purcell et al., 2013” (Herro, Kiger, & Owens, 

2013). Brown observed that the “most exciting technology opportunities are 

disproportionately available to students with the greatest abilities; students who are low 

achievers and high risk are less likely to be in classes in which these opportunities are 

available” (Brown, 2000, p.184). Technology equity can be impacted by factors beyond 
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the direct control of the educators as well. “Therefore, educators must not only 

constantly examine their own personal attitudes with regard to equity and equality, but 

also monitor the daily practices used in the school and their classroom with regard to 

the access and use of technology” (Brown, 2000, p.186). 

 

Student Engagement through Mobile Technology 

Technology, and more particularly mobile technology, has rapidly become an 

integral part of the lives of many modern students. Mobile technology has saturated 

modern society sufficiently “through social networks, entertainment, and the many 

different uses of the Internet, students tend to be quite literate in terms of online tools. 

Therefore, a full immersion is not only possible, but many times, recommended” 

(Vadillo, 2010, p. 63). Shank concludes that mobile technology has the potential to 

awaken within students the inner desire to learn which “has lain dormant since 

childhood, stifled by an inflexible educational system” (1994, p. 78).  

“As personalized, mobile learning progresses as a global trend, logical next steps 

in school districts and higher education include embracing pedagogical shifts, 

supporting distinct devices and personal learning” (Herro, Kiger, & Owens, 2013, p. 37). 

As educators actively seek opportunities to integrate curriculum standards with mobile 

technology in a device neutral way they help students prepare for realities of life after 

formal schooling. Concerns expressed by educators are real, but not insurmountable if 

given attention and focus by all stakeholders. A fundamental paradigm shift is occurring 

regarding the views of mobile technology.  Mobile devices are being seen as 

instruments for learning and interacting with others. This goes beyond the old notions of 
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mobile technology which was used only for entertainment and social media. Geist 

(2011) provides an excellent example of changing views;  

Instructors quickly realized that having the devices available to students during 
class periods changed the way that the class was conducted. When the 
instructor would lecture, students would often be browsing the Internet or 
checking social media rather than giving full attention to the instructor. However, 
when asked to interact and discuss, the students demonstrated that they were 
not detached from the material. During the discussions many accessed 
information to support or refute arguments. Students reported that they do often 
use the devices during class time to read social media, text or other ‘off task’ 
behaviors, but were universally baffled by instructors who were offended by this. 
The students claim that, contrary to the belief that the devices distract them, 
these devices actually help them to manage their attention, much like doodling in 
the margins of a notebook. (p. 766) 
 

Thus, not only were the devices not a distraction, mobile technology was actually 

supporting student learning and allowing students to reach beyond the confines of the 

classroom to new sources of information and learning. Early intervention is critical to 

helping educators better integrate mobile technology. Preservice programs should work 

to more effectively model teaching with mobile technology, unfortunately however the 

fact is that many “teacher preparation programs are often devoid of opportunities to 

teach with mobiles” (Herro, Kiger, & Owens, 2013, p. 31). This is unfortunate and only 

perpetuates negative attitudes and inhibits the development of meaningful skills. An 

unfortunate reality for many educators today is that “the ultimate burden may rest on 

educators to become as knowledgeable as possible concerning technology and its use 

with and by specific populations” (Brown, 2000, p.186).  

 

The Role of a Teacher 

Personal and professional use of technology by teachers is closely linked to 

technology use in the classroom by students (Ritzhaupt, et al, 2012). This information 
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provides initial encouragement to those who work towards the goal of more ubiquitous 

use of technology in the classroom. However, one cannot assume that a technologically 

savvy teacher will automatically transfer their knowledge to a use in the classroom. 

"Even teachers who are highly educated and skilled with technology often do not 

integrate technology on a consistent basis" (Ruiling & Overbaugh, 2009). It is believed 

that continual opportunities for professional development that are directly related to 

technology integration in the classroom will help facilitate greater use by public school 

teachers (Ritzhaupt, et al, 2012). "Teachers should be able to build technology skills in 

the context of designing learner centered learning activities in their subject areas" (An & 

Reigeluth, 2011).  

As the landscape of the K-12 classroom changes, it becomes increasingly 

“essential that teachers be prepared in their teacher education programs to serve the 

rapidly escalating number of online students” (Cavanaugh, 2009). Teachers must be 

given confidence that instills in them a belief that students will be positively affected 

through the use of technology in their classrooms (Palak & Richard, 2009). Modern 

technology allows students to exchange ideas and communicate with other learners 

"through tools such as e-mail, discussion boards, and videoconferencing. Online 

collaborations can improve student motivation, attitude, and interest-in-school” 

(Niederhauser, et al, 2007). Many researchers in the field of Learning Technologies 

“see the Internet not just as a delivery medium but also as a potential means to 

enhance the quality of learning experiences and outcomes” (Means, n.d.). Today’s 

students are highly connected to the world at large through Internet enabled, technology 

based devices and gadgets.  
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CHAPTER 3  

METHODOLOGY 

Introduction 

 This chapter describes the methods used to achieve the purpose of the study, 

which is to seek insight in to how parents view mobile technology as learning tools as 

well as how students’ self-reported use affects learning outcomes. Students in this study 

were each given a mobile technology devices equipped with an individual data plan 

which allowed them to access information both at school and at home. These devices 

were issued to the students as part of a targeted effort to investigate the use of 

exploratory learning as facilitated by mobile technology.   

This study uses a longitudinal approach to examine the views of students and 

parents over the 2015 Singaporean academic school year. Unlike in the United States 

where the academic school year begins around the end of August in a calendar year 

and concludes around the end of May the following calendar year, the Singaporean 

academic school year coincides with the calendar year. Students typically begin school 

around the beginning of January and finish in the middle of November of the same year. 

The school year is divided into two semesters which are further divided into two terms 

(Ministry of Education, 2016b). The survey was administered to students and parents at 

the end of the end of each semester (Table 1).  

In the first administration of the survey, a total of 231 parent responses were 

received and 295 student responses were recorded. In the second administration of the 

survey, 186 parent responses were received and 301 student responses were recorded 

(see Table 2). 
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Table 1 

Survey Administration Schedule 

Survey Administration Student Survey Parent Survey 

First Semester June 3, 2015 – June 9, 2015 June 9, 2015 – June 22, 
2015 

Second Semester November 16, 2015 – 
November 23, 2015 

November 24, 2015 – 
January 8, 2016 

 

Table 2 

Total Participants by Survey Administration 

Survey Administration Parent Student 

Survey 1 231 295 

Survey 2 186 301 

Total Responses 417 596 

  

Research Design, Procedures, and Participants 

Design  

This study is a secondary analysis based on data previously collected from the 

2015 school year. The study draws upon parent and student surveys that were 

administered at the beginning and end of the school year in combination with end of 

year achievement scores from the students that participated in the survey. The survey 

provides a cross sectional view of student and parent views at the middle and end of the 

school year. Comparing the two survey administrations provides a longitudinal view of 

student and parent perceptions over time.  
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This survey was administered as part of an ongoing project which seeks to better 

understand the use of mobile technologies by primary age school children and their 

parents. The use of a survey to collect data is considered by Creswell (2014) to be an 

efficient way to both quickly design and rapidly collect data. Both surveys use a five 

point Likert scale with responses ranging from strongly agree, disagree, neutral, agree, 

and strongly agree.  

 

Procedures 

 Researchers began by assembling collected data that are currently stored in 

Microsoft Excel spreadsheets. The data were consolidated from multiple existing 

spreadsheets into a single spreadsheet. After combining the data into a single Excel 

spreadsheet, they were imported into the commercially available statistical analysis 

software package SPSS. Descriptive statistics were used to identify demographic 

attributes of the sample population. Inferential statistics were used to answer the 

specific research questions of this study.   

 

Participants 

 The participants of this study are third grade students, and their parents, at one 

Singaporean elementary school campus. The school in this study began teaching 

students in 1941 and has received many awards in recent years for innovative use of 

technology in educating students. 

 As is common among Singaporeans, the students and parents of this study 

represent a variety of cultural backgrounds and ethnicities. Ethnic Chinese are the 
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largest group of students and parents within the study. Most participants of the study 

are multilingual. English is the official language of Singapore, therefore all the 

participants speak, read, and write fluently in English. This study uses a variety of 

viewpoints to seek answers to the research questions. By combining the views of 

parents and students along with the student assessment data, the study provides a 

better opportunity gain more insight into how the responses inform the specific research 

questions.  

 In the 2016 Education Statistics Digest, the Singaporean Ministry of Education 

reported primary school enrolment as 239,102 students, in 7,141 classes, with an 

average class size of 33.5 (p.4). At the Primary level, there were 112,786 female 

students. From the total number of Primary students, 40,199 were level three. Third 

grade students in the Singaporean education system are grouped by their cognitive 

ability as determined by assessment scores. Classes are designated by HA, MA, or LA 

distinction, which mean high, medium, and low respectively, with the HA being the 

highest achieving students and LA being the lowest achieving students. This type of 

classification system creates an opportunity to study the sample population as a 

collective group and by stratified subgroups based on class groupings.  

 

Measurement: Data 

 Descriptive and inferential statistical analyses were applied to the data set to 

determine if statistically significant difference occur between items in the survey and 

between groups of participants. Some items were combined into scales for further 

analysis of the combined effect. All data are kept confidential. While the data were 



 

24 
 

originally collected as part of an ongoing study, the specific data for the academic year 

2015 has not been analyzed for publication in any other study.  

 A variety to inferential statistical analyses were applied to the data in order 

answer the research questions. Because the data has not been previously analyzed, 

Cronbach’s alpha scores were calculated based on the parent and student responses 

for each survey to determine reliability. Exploratory Factor Analysis was used to identify 

existing constructs within the data for further analysis. Based on an initial review of the 

survey items, it was determined that the research questions could best be addressed 

using principal component analysis along with correlational analysis of individual and 

scaled items. The first research question, to what extent do parents consider mobile 

technology to be legitimate tools for learning? This question was addressed through 

calculating alpha scores to confirm the reliability of the survey and then further through 

exploratory factor analysis. The second research question, what is the relationship 

between parent and student personal perceptions of mobile technology and their views 

of the devices as formal learning tools? Was addressed by combining similar items 

based on the term “mobile device” into single scales for parent and student responses 

(Table 3). To address the third research question, what relationships exist between self-

reported mobile technology use by students at home and learning outcomes in school? 

Individual items were selected (Table 4) based on the perception of freedom of choice 

for correlational analysis with student achievement scores in English and science. 
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Table 3 

Research Question 2: Item Comparisons 

Student Survey Items Parent Survey Items 

32. Using a mobile device in the 
classroom helps me to learn.  
33. I would like to have more activities 
using the mobile device in my 
schoolwork.  
34. I would like to use a mobile device for 
my school work.  
35. I will spend more time on my 
schoolwork if I use a mobile device to do 
the schoolwork.  

5. My child likes to use the mobile device. 

36. My parents approve of the use of 
mobile devices for my schoolwork in the 
classroom.  

16. I support the use of mobile devices for 
learning in school.  
17. I support the use of mobile devices for 
learning during learning journeys / 
excursions.  

38. My parents let me plan what to do on 
the mobile device.  

8. I let my child plan what to do on the 
mobile device. 

39. My parents allow me to choose what 
to do with the mobile device whenever 
possible.  

11. I allow my child to choose what to do 
with the mobile device whenever 
possible.  

40. My parents let me decide what to do 
on the mobile device.  

12. I let my child decide what to do on the 
mobile device.  

 

Table 4 

Research Question 3: Item Comparisons 

Student Survey Items Parent Survey Items 

17. My parents allow me to choose what I 
do whenever possible.  

40. I let my child plan what to do.  

18. My parents let me make my own 
plans. 

42. I am sensitive to my child’s needs.  
43. I allow my child to choose what to do 
whenever possible.  
44. I let my child decide what to do.  
37. Parents should monitor their 
children’s internet usage.  
45. I insist upon my own way with my 
children.  
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Summary 

 This section provides an overview of the methods of analysis that were used to 

address the research questions for the survey responses in this study. All procedures 

and analyses that were done during the study are documented in greater detail in 

chapter four of this document for review and application by any researchers desiring to 

duplicate this study. A specific discussion of these methods and findings can be found 

in chapter five of this document.  
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CHAPTER 4  

RESULTS 

Overview  

 This section describes the results of specific analyses as applied to the data to 

answer each of the research questions of this study. The purpose of this study is to 

better understand the views of parents regarding mobile technology devices when in 

use by third-grade elementary students. The collected data has been analyzed from a 

quantitative approach to determine if a significant difference exists between groups and 

to what extent correlations exist within the data. Principal component analysis was used 

to understand existing constructs which relate to the topic of the study. As the focus of 

this study is the views of the parents, greater emphasis has been given to reporting the 

descriptive information of individuals that participated in the two parent surveys. The 

following sections provide descriptive information regarding the participants of each 

survey and the collected student cumulative achievement scores for English and 

science. The results of specific analysis are then provided per the applicable research 

question shown below.  

 

Research Questions  

1. To what extent do parents consider mobile technology devices to be 
legitimate tools for learning? 

2. What is the relationship between parent and student personal perceptions 
of mobile technology devices and their views of the devices as formal learning 
tools? 

3. What relationships exist between self-reported use of mobile technology 
devices by students at home and learning outcomes in school? 
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Descriptive Information for First Parent Survey 

 Table 5 provides a detailed description of the adults that participated in the first 

survey by assigned classroom. A total of 230 parents (N = 230) participated in the first 

administration of the survey. Table 6 is a description of the participating adult’s 

relationship to the student. Of the 230 parents that participated in the first study, 147 

reported a relationship of mother and 79 reported being fathers. Not all participants 

reported their relationship to the student. Four responses were left blank and marked as 

missing.   

Table 5 

First Parent Survey by Class 

 Frequency Percent 

Cumulative 

Percent 

Valid 3A 39 17.0 17.0 

3B 38 16.5 33.6 

3C 35 15.2 48.9 

3D 16 7.0 55.9 

3E 23 10.0 65.9 

3F 29 12.6 78.6 

3G 33 14.3 93.0 

3H 16 7.0 100.0 

Total 229 99.6  
Missing System 1 .4  
Total 230 100.0  
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Table 6 

First Parent Survey—Relationship with Child 

 Frequency Percent 

Cumulative 

Percent 

Valid Mother 147 63.9 65.0 

Father 79 34.3 100.0 

Total 226 98.3  
Missing System 4 1.7  
Total 230 100.0  

 
 Ethnicity of the adult participants was collected as part of the survey. Table 7 

provides a description of the ethnic breakdown of the participants in the first survey. 

Ethnic Chinese (n = 214) were the largest group comprising 93% of participants, 

followed by Indian (n = 7) and then Malay (n = 4). Three individuals marked their 

ethnicity as other (n = 3) and two participants did not mark their ethnicity and were 

indicated as missing values.  

Table 7 

First Parent Survey by Ethnicity 

 Frequency Percent 

Cumulative 

Percent 

Valid Chinese 214 93.0 93.9 

Malay 4 1.7 95.6 

Indian 7 3.0 98.7 

Others 3 1.3 100.0 

Total 228 99.1  
Missing System 2 .9  
Total 230 100.0  

 
 Table 8 provides a description of parent reported education levels. The bulk of 

the participants at 42.2% indicated a university (n = 97) level of education. The next 
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largest group were those holding a diploma and professional qualifications (n = 56). 

University post graduates (n = 28) and individuals with a secondary education (n = 22) 

level comprise the next groups by size, followed by below secondary with (n = 9). Three 

individuals indicated their education level as other (n = 3) and four participants did not 

indicate their level of education and were marked as missing.  

Table 8 

First Parent Survey by Education Level 

 Frequency Percent 

Cumulative 

Percent 

Valid Below Secondary 9 3.9 4.0 

Secondary 22 9.6 13.7 

Post-Secondary 11 4.8 18.6 

Diploma & Professional 

Qualifications 
56 24.3 43.4 

University 97 42.2 86.3 

University Postgraduate 28 12.2 98.7 

Others 3 1.3 100.0 

Total 226 98.3  
Missing System 4 1.7  
Total 230 100.0  

 
 Parent use of technology is considered and important element in this study 

therefore, parents were asked specifically about smartphone ownership, internet access 

at home, and smartphone competence (Tables 9, 10, 11). For smartphone ownership 

95.7% (n = 220) indicated that they own a smart phone. Six participants indicated that 

they do not own a smartphone (n = 6) and four participants (n = 4) did not respond and 

were marked as missing. Nearly all participants indicated that they have access to the 

internet at home (n = 224). Six participants did not record a response to the question 
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and were marked as missing. No participants indicated that they did not have access to 

the internet at home.  

Table 9 

First Parent Survey—Do you Own a Smartphone? 

 Frequency Percent 

Cumulative 

Percent 

Valid No 6 2.6 2.7 

Yes 220 95.7 100.0 

Total 226 98.3  
Missing System 4 1.7  
Total 230 100.0  

 
Table 10 

First Parent Survey—Do you have Access to the Internet at Home? 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Yes 224 97.4 100.0 100.0 

Missing System 6 2.6   
Total 230 100.0   

 
 Adult smartphone competency was measured through self-report and recorded in 

table 11. At 44.8%, many adults reported their smartphone knowledge as competent (n 

= 103). The next largest groups were proficient (n = 57) and advanced beginner (n = 

39). Seventeen participants indicated their smartphone knowledge as expert (n = 17) 

with the remainder of those that reported viewing their skills as novice (n = 9). Five 

participants did not indicate their level of smartphone knowledge and were marked as 

missing.   
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Table 11 

First Parent Survey—How do you Rate your Knowledge of Using a Smartphone? 

 Frequency Percent Cumulative Percent 

Valid Novice 9 3.9 4.0 

Advanced beginner 39 17.0 21.3 

Competent 103 44.8 67.1 

Proficient 57 24.8 92.4 

Expert 17 7.4 100.0 

Total 225 97.8  
Missing System 5 2.2  
Total 230 100.0  

 

Descriptive Information for Second Parent Survey 

 With a smaller number of participants (n = 185) than the first survey, the second 

administration of the survey collected responses from adults at the end of the academic 

year to determine their views regarding technology use by students. Table 12 

represents a breakdown of the adults that participated by student assigned classroom. 

Classroom 3A had the largest number of participants (n = 40) and classroom 3B had the 

fewest participants (n = 9). Three categories of adults emerge from the frequency 

analysis of the data. Mother (n = 118) is the largest group, followed by father (n = 65), 

and then guardian (n = 1). One adult failed to indicate their relationship as was marked 

as missing.  
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Table 12 

Second Parent Survey by Class 

 Frequency Percent Cumulative Percent 

Valid 3A 40 21.6 21.7 

3B 9 4.9 26.6 

3C 28 15.1 41.8 

3D 13 7.0 48.9 

3E 31 16.8 65.8 

3F 15 8.1 73.9 

3G 28 15.1 89.1 

3H 20 10.8 100.0 

Total 184 99.5  
Missing System 1 .5  
Total 185 100.0  

 
Table 13 

Second Parent Survey—Relationship with the Child 

 Frequency Percent Cumulative Percent 

Valid Mother 118 63.8 64.1 

Father 65 35.1 99.5 

Guardian 1 .5 100.0 

Total 184 99.5  
Missing System 1 .5  
Total 185 100.0  

 
 Ethnic Chinese again represent the bulk of the participants with 90.3% of the 

total percentage. Indian (n = 7) and Malay (n = 7) each comprise 3.8% of the total 

percentage two individuals indicating other (n = 2) ethnicity. Two individuals did not 

indicate their ethnicity and were marked as missing.   
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Table 14 

Second Parent Survey by Ethnicity 

 Frequency Percent Cumulative Percent 

Valid Chinese 167 90.3 91.3 

Malay 7 3.8 95.1 

Indian 7 3.8 98.9 

Others 2 1.1 100.0 

Total 183 98.9  
Missing System 2 1.1  
Total 185 100.0  

 
 Table 15 represents the education level of the second survey participants. 

University (n = 72) level education was again the largest group comprising 38.9% of the 

total percentage. Diploma and professional qualifications (n = 43) make up the next 

largest group followed by university postgraduate (n = 20) and secondary (n = 29). 

Below secondary (n = 8) was the next smallest followed by those reporting their level of 

education as other (n = 3). Three participants did not record their level of education and 

were marked as missing.  

As in the first parent survey, more parents indicate (Table 16) that they own 

smartphones (n=174) over those that do not own a smartphone (n=7). Four participants 

(n=4) did not respond and were marked as missing. Nearly all participants (98.4%) 

indicated that they have access to the internet at home (n=183). Unlike the first parent 

survey, one participant indicated that they do not have internet access at home (n=1). 

Two participants did not record a response to the question and were marked as missing 

(Table 17). 
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Table 15 

Second Parent Survey by Education Level 

 Frequency Percent Cumulative 
Percent 

Valid Below Secondary 8 4.3 4.4 

Secondary 29 15.7 20.3 

Post-Secondary 7 3.8 24.2 

Diploma & Professional 

Qualifications 
43 23.2 47.8 

University 72 38.9 87.4 

University Postgraduate 20 10.8 98.4 

Others 3 1.6 100.0 

Total 182 98.4  
Missing System 3 1.6  
Total 185 100.0  

 

Table 16 

Second Parent Survey—Do you Own a Smartphone? 

 Frequency Percent Cumulative 
Percent 

Valid No 7 3.8 3.9 

Yes 174 94.1 100.0 

Total 181 97.8  
Missing System 4 2.2  
Total 185 100.0  

 
Table 17 

Second Parent Survey—Do you have Access to the Internet at Home? 

 Frequency Percent Cumulative 
Percent 

Valid No 1 .5 .5 
Yes 182 98.4 100.0 
Total 183 98.9  

Missing System 2 1.1  
Total 185 100.0  
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Adult smartphone competency was again collected from self-report questions 

and recorded in Table 18. A higher percentage of adults reported their smartphone 

knowledge as competent (n = 90) which represents 48.6% of the total percentage. The 

next largest group was proficient (n = 35) and then advanced beginner (n = 27). 

Seventeen participants indicated their smartphone knowledge as expert (n = 15) with 

the remainder of those that reported viewing their skills as novice (n = 12). Six 

participants did not indicate their level of smartphone knowledge and were marked as 

missing.  

Table 18 

Second Parent Survey—How do you Rate your Knowledge of Using a Smartphone? 

 Frequency Percent Cumulative Percent 

Valid Novice 12 6.5 6.7 

Advanced Beginner 27 14.6 21.8 

Competent 90 48.6 72.1 

Proficient 35 18.9 91.6 

Expert 15 8.1 100.0 

Total 179 96.8  
Missing System 6 3.2  
Total 185 100.0  

 

Descriptive Information for First Student Survey 

 To provide a more complete picture of mobile technology use, student data were 

collected for analysis and comparison to that of the parent surveys. Table 19 provides 

the frequency distribution by class of the students that participated in the first student (N 

= 295) survey. Three students did not indicate their classroom assignment and are 

noted as missing. Table 20 is a description of the students (N = 295) based on self-
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reported gender classification of boy (n = 155) and girl (n = 135). Five students did not 

indicate their gender and are marked as missing (n = 5). Table 21 notes the devices in 

use by the students for this study. Not all students (n = 236) reported their device used 

during this study. Two devices were used, the Acer Tablet (n = 235) and the Nokia 625 

Smartphone (n = 1). Fifty-nine students (n = 59) did not indicate the device which was 

used during the study.   

Table 19 

First Student Survey by Class 

 Frequency Percent 

Cumulative 

Percent 

Valid 3A 42 14.2 14.4 

3B 40 13.6 28.1 

3C 30 10.2 38.4 

3D 22 7.5 45.9 

3E 45 15.3 61.3 

3F 39 13.2 74.7 

3G 39 13.2 88.0 

3H 35 11.9 100.0 

Total 292 99.0  
Missing System 3 1.0  
Total 295 100.0  

 

Table 20 

First Student Survey by Gender 

 Frequency Percent Cumulative Percent 

Valid Boy 155 52.5 53.4 

Girl 135 45.8 100.0 

Total 290 98.3  
Missing System 5 1.7  
Total 295 100.0  
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Table 21 

First Student Survey by Name of Device Given by School 

 Frequency Percent 

Cumulative 

Percent 

Valid Smartphone Nokia 625 1 .3 .4 

Tablet Acer 235 79.7 100.0 

Total 236 80.0  
Missing System 59 20.0  
Total 295 100.0  

 

Descriptive Information for Second Student Survey 

 Table 22 provides the information by class of the students that participated in the 

second student survey (N = 301). One student failed to indicate a classroom 

assignment and is marked as missing. Table 23 contains a description of the students 

(N = 301) based on gender classification of boy (n = 164) and girl (n = 136). One 

student did not indicate their gender and is marked as missing (n = 1). Table 24 

describes the frequency of the devices in use by students in this study. Some students 

(n = 5) failed to report which device they used during the study and are marked as 

missing. Two devices were used, the Acer Tablet (n = 290) and the Nokia 625 

Smartphone (n = 6). The combination of these two categories represent the total 

number of students (n = 296) for which the device in use is known for the second 

student survey.  
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Table 22 

Second Student Survey by Class 

 Frequency Percent Cumulative Percent 
Valid 3A 43 14.3 14.3 

3B 42 14.0 28.3 
3C 36 12.0 40.3 
3D 27 9.0 49.3 
3E 46 15.3 64.7 
3F 39 13.0 77.7 
3G 36 12.0 89.7 
3H 31 10.3 100.0 
Total 300 99.7  

Missing System 1 .3  
Total 301 100.0  

 

Table 23 

Second Student Survey by Gender 

 Frequency Percent Cumulative 
Percent 

Valid Boy 164 54.5 54.7 

Girl 136 45.2 100.0 

Total 300 99.7  
Missing System 1 .3  
Total 301 100.0  

 

Table 24 

Second Student Survey by Name of Device Given by School 

 Frequency Percent Cumulative 
Percent 

Valid Smartphone Nokia 625 6 2.0 2.0 

Tablet Acer 290 96.3 100.0 

Total 296 98.3  
Missing System 5 1.7  
Total 301 100.0  
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Description of Cumulative Assessment of Student Scores in English and Science 

 Table 25 provides a brief descriptive overview of the students’ (N = 314) 

cumulative scores in English and science, sorted by assigned class, for the academic 

year in which this study was conducted. Five student class assignments were left blank 

and marked as missing (n = 5). The gender category of boy comprised 53% and girl 

represent 44.2% of the total percentage. Table 26 is a breakdown of the students by 

gender categories of boy (n = 169) girl (n = 141). Student gender was not available for 

all students (n = 9) and the fields were marked as missing.  

Table 25 

Classroom Totals 

Class 
Cumulative 

English Score 
Cumulative 

Science Score 
3A Mean 85.273 83.310 

N 44 44 
Std. Deviation 5.5797 7.0808 

3B Mean 83.430 85.407 
N 43 43 
Std. Deviation 5.1032 5.7588 

3C Mean 79.902 84.223 
N 41 41 
Std. Deviation 7.0880 6.7064 

3D Mean 50.360 49.300 
N 25 25 
Std. Deviation 8.0823 15.3033 

3E Mean 71.667 77.472 
N 45 45 
Std. Deviation 7.4269 8.1042 

3F Mean 70.167 76.518 
N 42 42 
Std. Deviation 6.6623 8.5775 

3G Mean 66.603 70.849 
N 39 39 
Std. Deviation 7.0114 9.3481 

3H Mean 61.500 66.339 
N 35 35 
Std. Deviation 6.9557 8.5563 

Total Mean 72.600 75.824 
N 314 314 
Std. Deviation 12.1800 13.1148 
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Table 26 

Participants by Gender 

 Frequency Percent 

Cumulative 

Percent 

Valid Boy 169 53.0 54.5 

Girl 141 44.2 100.0 

Total 310 97.2  
Missing System 9 2.8  
Total 319 100.0  

 

Specific Analyses for Each Research Question 

RQ1: To what Extent do Parents consider Mobile Technology to be Legitimate Tools for 
Learning? 
 
Exploratory Analysis of Individual Survey Items: First Parent Survey 

To answer the first research question, an exploratory factor analysis was done by 

using a principal component analysis with Varimax rotation on both the first and second 

administrations of the individual items in the parent survey. Factor analysis of the first 

parent survey yielded eleven factors that accounted for 66.23% of the total variance. 

Based on the individual item factor analysis, the following scaled variables were created 

using the compute variable function of SPSS; Child Importance, Openness, Child 

Choice, Involvement, Child Enjoyment, Child Needs, Monitoring, Views, Directive, and 

Setting Rules (Table 27). The weakest factor was derived from a single item and could 

not be used to create a scale.  
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Table 27 

First Parent Survey Named Constructs 

Child Importance Openness Child 
Choice 

Involvement Child 
Enjoyment 

Child 
Needs 

Monitoring Child 
Views 

Directive Setting 
Rules 

33. It is important 
that my child 
learns how to use 
a mobile device so 
as to study and do 
his/her homework. 
30. It is important 
that my child has 
access to a mobile 
device at school. 
20. All pupils in the 
school should use 
mobile devices for 
learning. 
19. I support the 
use of mobile 
devices for 
learning 
everywhere. 
18. I support the 
use of mobile 
devices for 
learning at home. 
32. My child 
should be taught 
how to use a 
mobile device as 
much as he/she is 
taught other 
subjects like Math 
or reading. 
29. It is important 
that my child has 
access to a mobile 
device at home. 

38. My child will need 
to know how to use a 
mobile device to be 
successful in life. 
34. Knowing how to 
use a mobile device 
will help my child do 
well in school. 
25. Mobile devices are 
important learning 
tools. 
35. I get involved in 
my child’s education 
with the help of a 
mobile device. 
31. My child uses the 
mobile device for help 
in completing his/her 
homework. 
16. I support the use 
of mobile devices for 
learning in school. 
26. Those who have 
successful jobs know 
how to use the mobile 
device. 
17. I support the use 
of mobile devices for 
learning during 
learning journeys / 
excursions. 

9. I am usually 
willing to 
consider things 
from my child’s 
point of view 
when he/she 
works on the 
mobile device. 
21. I listen to 
my child’s 
opinions when 
he/she uses 
the mobile 
device. 
22. I am 
usually willing 
to consider 
things from my 
child’s point of 
view when 
he/she uses 
the mobile 
device. 
7. I listen to my 
child’s opinions 
when he/she 
works on the 
mobile device. 
8. I let my child 
plan what to do 
on the mobile 
device. 

12. I let my 
child decide 
what to do on 
the mobile 
device. 
11. I allow my 
child to choose 
what to do with 
the mobile 
device 
whenever 
possible. 
44. I let my 
child decide 
what to do. 
43. I allow my 
child to choose 
what to do 
whenever 
possible. 
40. I let my 
child plan what 
to do. 

3. I ask my 
child to show 
me his/her 
work on the 
mobile device. 
2. My child 
shows me 
his/her work 
on the mobile 
device. 
4. I know what 
my child is 
doing on the 
mobile device. 

1. My child 
enjoys 
learning 
using his/her 
mobile 
device. 
5. My child 
likes to use 
the mobile 
device. 
6. My child 
spends 
enough time 
on the 
mobile 
device for 
learning. 

23. I am 
sensitive to 
many of my 
child’s needs 
when he/she 
uses the 
mobile 
device. 
42. I am 
sensitive to 
many of my 
child’s needs. 
10. I am 
sensitive to 
many of my 
child’s needs 
when he/she 
works on the 
mobile 
device. 

37. Parents 
should monitor 
their children’s 
internet usage. 
36. Parents 
should monitor 
their children’s 
mobile device 
usage. 
24. If I don’t 
know how to 
use a mobile 
device, I would 
like to learn. 

41. I am 
usually 
willing to 
consider 
things from 
my child’s 
point of 
view. 
39. I listen to 
my child’s 
opinions.  
27. Using a 
mobile 
device at 
home is 
more helpful 
than going 
to the 
library. 

13. I insist 
upon my 
way when 
my child 
works on 
the mobile 
device. 
45. I insist 
upon my 
way with 
my child. 

14. I set 
rules for the 
use of the 
mobile 
device at 
home. 
15. I set 
rules for the 
use of the 
internet at 
home. 
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 To verify the reliability of each named construct Cronbach’s Alpha scores were 

calculated. Individual items from the first parent survey for the scaled variables were 

used to calculate the alpha scores (Table 27). Table 28 provides the alpha scores for 

the variables Child Importance, Openness, Child Choice, Involvement, Child Enjoyment, 

Child Needs, Monitoring, Child Views, Directive, and Setting Rules. 

Table 28 

First Parent Survey—Scaled Variables Cronbach’s Alpha Scores 

Named Construct Alpha Score 

Child Importance .92 

Openness .82 

Child Choice .84 

Involvement .84 

Child Enjoyment .73 

Child Needs .79 

Monitoring .52 

Child Views .41 

Directive .70 

Setting Rules .80 

 

 Using the scaled variables to perform a Principal Component Analysis with 

Varimax rotation further refined the constructs into four distinct groups. The strongest 

construct was comprised of the scaled variables Child Choice, Child Views, Openness, 

and Child Importance (Table 29). The combined measure of the scaled variables 
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accounts for 66.23% of variance (Table 30). Figure 1 is a scree plot for the scaled 

factors that demonstrates the strength of the first factor with the other factors trailing off. 

Figure 2 demonstrates the relationship of the scaled variables in three-dimensional 

space. This shows that Child Enjoyment and parent Involvement are closely connected 

to each other, while Monitoring and Choice are viewed as independent constructs.    

Table 29 

Rotated Component Matrixa 

 
Component 

1 2 3 4 

Child Choice .765 -.175  -.242 

Child Importance .703  .183 .224 

Child Views .703  .262 .192 

Openness .654 .422 .151 -.277 

Setting Rules -.196 .730 .204 .196 

Child Needs .383 .728 -.203 -.168 

Child Monitor  .554 .299  
Child Enjoyment  .142 .834  
Involvement .255 .110 .763  
Directive    .928 

Extraction Method: Principal Component Analysis.  

 Rotation Method: Varimax with Kaiser Normalization.a 

a. Rotation converged in 8 iterations. 
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Table 30 

Total Variance Explained by Scaled Variables of First Parent Survey 

Component 

Initial Eigenvalues Extraction Sums of Squared Loadings Rotation Sums of Squared Loadings 

Total % of Variance Cumulative % Total % of Variance Cumulative % Total % of Variance Cumulative % 

1 2.882 28.817 28.817 2.882 28.817 28.817 2.261 22.607 22.607 

2 1.481 14.814 43.631 1.481 14.814 43.631 1.623 16.231 38.838 

3 1.175 11.745 55.377 1.175 11.745 55.377 1.583 15.826 54.664 

4 1.085 10.849 66.225 1.085 10.849 66.225 1.156 11.562 66.225 

5 .856 8.563 74.789       
6 .625 6.254 81.043       
7 .560 5.595 86.638       
8 .485 4.851 91.488       
9 .472 4.721 96.209       
10 .379 3.791 100.000       

Extraction Method: Principal Component Analysis. 
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Figure 1. First parent survey scaled variables scree plot. 
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Figure 2. First parent survey scaled variables in three-dimensional space.  

 

First Survey Parent Response Patterns 

 To provide an observation of the views of parents towards the use of mobile 

technology devices in the classroom, frequency calculations were done on the identified 

parent constructs to determine the percent of parents’ views by response category. 

Listed below are the identified constructs from the first parent survey along with the 

respective table with parent response percentages: Child Importance (Table 31), 

Openness (Table 32), Child Choice (Table 33), Involvement (Table 34), Child 
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Enjoyment (Table 35), Child Needs (Table 36), Monitoring (Table 37), Child Views 

(Table 38), Directive (Table 39), and Setting Rules (Table 40). 

Table 31 

First Survey Parent Responses of Scaled Variable—Child Importance 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Strongly Disagree 1 .4 .4 .4 

Disagree 7 3.0 3.1 3.5 

Neutral 98 42.6 43.0 46.5 

Agree 109 47.4 47.8 94.3 

Strongly Agree 13 5.7 5.7 100.0 

Total 228 99.1 100.0  
Missing System 2 .9   
Total 230 100.0   

 

Table 32 

First Survey Parent Responses of Scaled Variable—Child Openness 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Disagree 3 1.3 1.3 1.3 

Neutral 48 20.9 21.1 22.4 

Agree 166 72.2 72.8 95.2 

Strongly Agree 11 4.8 4.8 100.0 

Total 228 99.1 100.0  
Missing System 2 .9   
Total 230 100.0   
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Table 33 

First Survey Parent Responses of Scaled Variable—Child Choice 

 Frequency Percent Valid Percent Cumulative 
Percent 

Valid Strongly Disagree 1 .4 .4 .4 
Disagree 24 10.4 10.5 11.0 
Neutral 97 42.2 42.5 53.5 
Agree 102 44.3 44.7 98.2 
Strongly Agree 4 1.7 1.8 100.0 
Total 228 99.1 100.0  

Missing System 2 .9   
Total 230 100.0   

 

Table 34 

First Survey Parent Responses of Scaled Variable—Child Involvement 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Strongly Disagree 3 1.3 1.3 1.3 

Disagree 29 12.6 12.8 14.2 
Neutral 60 26.1 26.5 40.7 
Agree 118 51.3 52.2 92.9 
Strongly Agree 16 7.0 7.1 100.0 
Total 226 98.3 100.0  

Missing System 4 1.7   
Total 230 100.0   

 

Table 35 

First Survey Parent Responses of Scaled Variable—Child Enjoyment 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Strongly Disagree 2 .9 .9 .9 

Disagree 10 4.3 4.4 5.2 
Neutral 55 23.9 24.0 29.3 
Agree 132 57.4 57.6 86.9 
Strongly Agree 30 13.0 13.1 100.0 
Total 229 99.6 100.0  

Missing System 1 .4   
Total 230 100.0   
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Table 36 

First Survey Parent Responses of Scaled Variable—Child Needs 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Strongly Disagree 1 .4 .4 .4 

Disagree 3 1.3 1.3 1.8 
Neutral 59 25.7 25.9 27.6 
Agree 154 67.0 67.5 95.2 
Strongly Agree 11 4.8 4.8 100.0 
Total 228 99.1 100.0  

Missing System 2 .9   
Total 230 100.0   

 

Table 37 

First Survey Parent Responses of Scaled Variable—Child Monitoring 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Neutral 17 7.4 7.5 7.5 

Agree 133 57.8 58.3 65.8 
Strongly Agree 78 33.9 34.2 100.0 
Total 228 99.1 100.0  

Missing System 2 .9   
Total 230 100.0   

 

Table 38 

First Survey Parent Responses of Scaled Variable—Child Views 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Disagree 1 .4 .4 .4 

Neutral 69 30.0 30.3 30.7 
Agree 151 65.7 66.2 96.9 
Strongly Agree 7 3.0 3.1 100.0 
Total 228 99.1 100.0  

Missing System 2 .9   
Total 230 100.0   
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Table 39 

First Survey Parent Responses of Scaled Variable—Directives 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Strongly Disagree 3 1.3 1.3 1.3 

Disagree 52 22.6 22.8 24.1 
Neutral 130 56.5 57.0 81.1 
Agree 39 17.0 17.1 98.2 
Strongly Agree 4 1.7 1.8 100.0 
Total 228 99.1 100.0  

Missing System 2 .9   
Total 230 100.0   

 

Table 40 

First Survey Parent Responses of Scaled Variable—Setting Rules 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Strongly Disagree 2 .9 .9 .9 

Disagree 11 4.8 4.8 5.7 
Neutral 44 19.1 19.4 25.1 
Agree 123 53.5 54.2 79.3 
Strongly Agree 47 20.4 20.7 100.0 
Total 227 98.7 100.0  

Missing System 3 1.3   
Total 230 100.0   

 

Exploratory Analysis of Individual Survey Items: Second Parent Survey 

Using principal component analysis with Varimax rotation to factor analyze the 

second parent survey revealed eleven factors that explain 74.24% of the total variance. 

The three weakest factors were derived from individual items on the survey and were 

not used to compute new variables. Using the individual item factor analysis, the 

following scaled variables were created using the compute variable function of SPSS; 

Child Importance, Openness, Child Choice, Involvement, Child Enjoyment, Directive, 

Monitoring, and Setting Rules (Table 41).  
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Table 41 

Second Parent Survey Named Constructs 

Child Importance Openness Child Choice Involvement Child 
Enjoyment 

Directive Monitoring Setting 
Rules 

33. It is important that 
my child learns how 
to use a mobile 
device so as to study 
and do his/her 
homework. 
20. All pupils in the 
school should use 
mobile devices for 
learning. 
19. I support the use 
of mobile devices for 
learning everywhere. 
32. My child should 
be taught how to use 
a mobile device as 
much as he/she is 
taught other subjects 
like Math or reading. 
18. I support the use 
of mobile devices for 
learning at home. 
16. I support the use 
of mobile devices for 
learning in school. 
34. Knowing how to 
use a mobile device 
will help my child do 
well in school. 
 

25. Mobile devices are 
important learning tools. 
31. My child uses the 
mobile device for help in 
completing his/her 
homework. 
38. My child will need to 
know how to use a 
mobile device to be 
successful in life. 
17. I support the use of 
mobile devices for 
learning during learning 
journeys / excursions. 
30. It is important that 
my child has access to 
a mobile device at 
school. 
29. It is important that 
my child has access to 
a mobile device at 
home. 
35. I get involved in my 
child’s education with 
the help of a mobile 
device. 
26. Those who have 
successful jobs know 
how to use the mobile 
device. 

7. I listen to my child’s 
opinions when he/she 
works on the mobile 
device. 
9. I am usually willing to 
consider things from my 
child’s point of view 
when he/she works on 
the mobile device. 
22. I am usually willing 
to consider things from 
my child’s point of view 
when he/she uses the 
mobile device. 
21. I listen to my child’s 
opinions when he/she 
uses the mobile device. 
10. I am sensitive to 
many of my child’s 
needs when he/she 
works on the mobile 
device. 
39. I listen to my child’s 
opinions.  
41. I am usually willing 
to consider things from 
my child’s point of view. 
8. I let my child plan 
what to do on the 
mobile device. 

44. I let my child 
decide what to 
do. 
12. I let my child 
decide what to 
do on the 
mobile device. 
11. I allow my 
child to choose 
what to do with 
the mobile 
device 
whenever 
possible. 
43. I allow my 
child to choose 
what to do 
whenever 
possible. 
40. I let my child 
plan what to do. 

2. My child 
shows me 
his/her work on 
the mobile 
device. 
3. I ask my 
child to show 
me his/her 
work on the 
mobile device. 
4. I know what 
my child is 
doing on the 
mobile device. 
42. I am 
sensitive to 
many of my 
child’s needs. 

1. My child 
enjoys learning 
using his/her 
mobile device. 
5. My child 
likes to use the 
mobile device. 
6. My child 
spends 
enough time 
on the mobile 
device for 
learning. 

13. I insist 
upon my 
way when 
my child 
works on 
the mobile 
device. 
45. I insist 
upon my 
way with 
my child. 

36. Parents 
should 
monitor their 
children’s 
mobile device 
usage. 
37. Parents 
should 
monitor their 
children’s 
internet 
usage. 

15. I set 
rules for 
the use of 
the internet 
at home. 
14. I set 
rules for 
the use of 
the mobile 
device at 
home. 
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 To again verify the reliability of each named construct Cronbach’s Alpha scores 

were calculated. Individual items from the second parent survey for the scaled variables 

were used to calculate the alpha scores. Table 42 provides the alpha scores for the 

variables Child Importance, Openness, Child Choice, Involvement, Child Enjoyment, 

Monitoring, Directive, and Setting Rules. 

Table 42 

Second Parent Survey—Scaled Variables Cronbach’s Alpha Scores 

Named Construct Alpha Score 

Child Importance .94 

Openness .88 

Child Choice .87 

Involvement .79 

Child Enjoyment .79 

Monitoring .73 

Directive .91 

Setting Rules .68 

 

Using the scaled variables to perform a principal component analysis with 

Varimax rotation identified three distinct constructs within the scaled items (Table 43). 

The three constructs account for 68.29% of the variance (Table 45). Based on the first 

survey results, principal component analysis with Varimax rotation was run with 

restricted Eigenvalues of four (Table 44). This resulted in four constructs that account 

for 77.40% of the variance (Table 46). Figure 3 is a scree plot of the data when set for a 



 

54 
 

fixed Eigenvalue of four. Figure 4 demonstrates the relationship of the scaled variables 

in three-dimensional space. This demonstrates that parents rank Child Openness and 

Choice higher than setting rules and giving directives. Parent monitoring of mobile 

technology is again seen as an independent activity in comparison to the other factors 

identified.  

Table 43 

Second Parent Survey Rotated Component Matrix 

 
Component 

1 2 3 

Openness .861 .191  
Child Choice .774 -.212 -.154 

Child Importance .732  .405 

Involvement .564 .439 .337 

Child Enjoyment .556 .172 .436 

Child Monitor .121 .804 -.200 

Setting Rules -.103 .781 .307 

Directive   .859 
Extraction Method: Principal Component Analysis.  Rotation Method: Varimax with Kaiser Normalization. a. Rotation 
converged in 5 iterations 
 
Table 44 

Second Parent Survey Rotated Component Matrix with fixed Eigenvalue 

 
Component 

1 2 3 4 

Child Enjoyment .832 .136   
Involvement .754 .195 .286  
Child Choice  .871   
Openness .431 .740 .212 -.102 

Child Importance .544 .545  .325 

Child Monitor  .163 .896  
Setting Rules .353 -.336 .673 .170 

Directive .119   .972 
Extraction Method: Principal Component Analysis.  Rotation Method: Varimax with Kaiser 
Normalization.a  a. Rotation converged in 6 iterations. 
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Table 45 

Total Variance Explained 

Component 
Initial Eigenvalues Extraction Sums of Squared Loadings Rotation Sums of Squared Loadings 

Total % of Variance Cumulative % Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 2.844 35.553 35.553 2.844 35.553 35.553 2.529 31.613 31.613 
2 1.520 19.000 54.554 1.520 19.000 54.554 1.563 19.533 51.147 
3 1.099 13.735 68.289 1.099 13.735 68.289 1.371 17.142 68.289 
4 .729 9.113 77.402       
5 .583 7.286 84.688       
6 .472 5.905 90.593       
7 .440 5.500 96.094       
8 .313 3.906 100.000       
Extraction Method: Principal Component Analysis. 
 

Table 46 

Total Variance Explained with Fixed Eigenvalues 

Component 
Initial Eigenvalues Extraction Sums of Squared Loadings Rotation Sums of Squared Loadings 

Total % of Variance Cumulative % Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 2.844 35.553 35.553 2.844 35.553 35.553 1.890 23.622 23.622 
2 1.520 19.000 54.554 1.520 19.000 54.554 1.800 22.501 46.123 
3 1.099 13.735 68.289 1.099 13.735 68.289 1.399 17.491 63.614 
4 .729 9.113 77.402 .729 9.113 77.402 1.103 13.788 77.402 
5 .583 7.286 84.688       
6 .472 5.905 90.593       
7 .440 5.500 96.094       
8 .313 3.906 100.000       
Extraction Method: Principal Component Analysis. 
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Figure 3. Second parent survey scaled variables scree plot with fixed eigenvalues. 

  
Figure 4. Second parent survey scaled variables in three-dimensional space. 
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Second Survey Parent Response Patterns 

 To seek further insight into the views of parents towards the use of mobile 

technology in the classroom, frequency calculations of the parent constructs were again 

done to determine the percentage of parents by response category. Listed below are 

the identified constructs from the second parent survey along with the respective table 

with parent response percentages. These are Child Importance (Table 47), Openness 

(Table 48), Child Choice (Table 49), Involvement (Table 50), Child Enjoyment (Table 

51), Monitoring (Table 52), Directive (Table 53), and Setting Rules (Table 54). 

Table 47 

Second Survey Parent Responses of Scaled Variable—Child Importance 

 Frequency Percent Valid Percent Cumulative Percent 

Valid Strongly Disagree 4 2.2 2.2 2.2 

Disagree 11 5.9 5.9 8.1 

Neutral 73 39.5 39.5 47.6 

Agree 90 48.6 48.6 96.2 

Strongly Agree 7 3.8 3.8 100.0 

Total 185 100.0 100.0  
 

Table 48 

Second Survey Parent Responses of Scaled Variable—Child Openness 

 Frequency Percent Valid Percent Cumulative Percent 

Valid Disagree 2 1.1 1.1 1.1 

Neutral 29 15.7 15.7 16.8 

Agree 141 76.2 76.2 93.0 

Strongly Agree 13 7.0 7.0 100.0 

Total 185 100.0 100.0  
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Table 49 

Second Survey Parent Responses of Scaled Variable—Child Choice 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Strongly Disagree 1 .5 .5 .5 

Disagree 22 11.9 11.9 12.4 
Neutral 69 37.3 37.3 49.7 
Agree 86 46.5 46.5 96.2 
Strongly Agree 7 3.8 3.8 100.0 
Total 185 100.0 100.0  

 

Table 50 

Second Survey Parent Responses of Scaled Variable—Involvement 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Disagree 7 3.8 3.8 3.8 

Neutral 43 23.2 23.2 27.0 
Agree 116 62.7 62.7 89.7 
Strongly Agree 19 10.3 10.3 100.0 
Total 185 100.0 100.0  

 

Table 51 

Second Survey Parent Responses of Scaled Variable—Enjoyment 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Strongly Disagree 2 1.1 1.1 1.1 

Disagree 9 4.9 4.9 6.0 
Neutral 34 18.4 18.5 24.5 
Agree 115 62.2 62.5 87.0 
Strongly Agree 24 13.0 13.0 100.0 
Total 184 99.5 100.0  

Missing System 1 .5   
Total 185 100.0   
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Table 52 

Second Survey Parent Responses of Scaled Variable—Child Directives 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Strongly Disagree 1 .5 .5 .5 

Disagree 39 21.1 21.2 21.7 
Neutral 97 52.4 52.7 74.5 
Agree 42 22.7 22.8 97.3 
Strongly Agree 5 2.7 2.7 100.0 
Total 184 99.5 100.0  

Missing System 1 .5   
Total 185 100.0   

 

Table 53 

Second Survey Parent Responses of Scaled Variable—Monitoring 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Strongly Disagree 1 .5 .5 .5 

Disagree 8 4.3 4.3 4.9 
Neutral 35 18.9 18.9 23.8 
Agree 111 60.0 60.0 83.8 
Strongly Agree 30 16.2 16.2 100.0 
Total 185 100.0 100.0  

 

Table 54 

Second Survey Parent Responses of Scaled Variable—Setting Rules 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Strongly Disagree 1 .5 .5 .5 

Disagree 8 4.3 4.3 4.9 
Neutral 35 18.9 18.9 23.8 
Agree 111 60.0 60.0 83.8 
Strongly Agree 30 16.2 16.2 100.0 
Total 185 100.0 100.0  
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RQ2: What is the Relationship between Parent and Student Personal Perceptions 
of Mobile Technology and their Views of the Devices as Formal Learning Tools? 
 
 To answer the second research question, specific items were chosen from the 

parent survey and the student survey (Table 55). These items were chosen based on 

their specific mention of mobile device in the question. To determine internal 

consistency of these items together Cronbach’s alpha scores were calculated for each 

survey. The combined items selected from the first parent survey yielded an alpha score 

of .76 and from the same questions on the second parent survey an alpha score of .81. 

Analysis of the first student survey questions yielded an alpha score of .80 and an alpha 

score of .82 on the second survey.  

Table 55 

Scaled Parent/Student Survey Items for Correlation Analysis 

Parent Survey Items Student Survey Items 
8. I let my child plan what to do on the mobile 
device. 
11. I allow my child to choose what to do with the 
mobile device whenever possible. 
12. I let my child decide what to do on the mobile 
device. 
16. I support the use of mobile devices for 
learning in school. 
17. I support the use of mobile devices for 
learning during learning journeys / excursions. 
18. I support the use of mobile devices for 
learning at home. 

32 Using a mobile device in the classroom helps 
me to learn. 
33 I would like to have more activities using the 
mobile device in my schoolwork. 
34 I would like to use a mobile device for my 
schoolwork. 
35 I will spend more time on my schoolwork if I 
use a mobile device to do the schoolwork. 
36 My parents approve of the use of mobile 
devices for my schoolwork in the classroom. 
38 My parents let me plan what to do on the 
mobile device. 
39 My parents allow me to choose what to do with 
the mobile device whenever possible.  
40 My parents let me decide what to do on the 
mobile device. 

 
 Based on the alpha scores these items were determined to be internally 

consistent for measuring the views of the parents and students. To determine the 

relationship between the parent and student views, a Pearson correlation analysis was 

run in SPSS with a two-tailed test of statistical significance. The first analysis of data 
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(Table 56) from parent and student surveys yielded three negative correlations between 

items. Item 17 on the first parent survey was found to have a negative weak correlation 

with Items 34 (r = -.142, n = 227, p = .033) and 35 (r = -.157, n = 226, p = .018) on the 

student survey. Item 18 on the first parent survey also correlated negatively to Item 32 

on the student survey (r = -.141, n = 227, p = .033).  Analysis for correlations between 

the same numbered items in the second parent and student surveys yielded no 

statistically significant results (Table 57). 

Table 56 

First Survey Correlations 

Y=Student Parent Question, X=Student Questions 
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8. I let my child plan 
what to do on the 
mobile device. 

Pearson Correlation -.044 -.097 -.100 -.033 -.026 .006 -.048 -.018 
Sig. (2-tailed) .514 .147 .134 .626 .692 .925 .473 .790 
N 227 227 227 226 226 225 225 225 

11. I allow my child to 
choose what to do with 
the mobile device 
whenever possible. 

Pearson Correlation -.011 -.071 -.075 -.054 .059 .045 .051 .024 
Sig. (2-tailed) .868 .292 .268 .427 .379 .507 .454 .719 
N 223 223 223 222 222 221 221 221 

12. I let my child 
decide what to do on 
the mobile device. 

Pearson Correlation -.003 -.059 -.040 -.067 .071 .038 -.025 -.041 
Sig. (2-tailed) .969 .379 .550 .323 .293 .576 .710 .543 
N 222 222 222 221 221 220 220 220 

16. I support the use of 
mobile devices for 
learning in school. 

Pearson Correlation -.100 -.091 -.125 -.095 -.101 -.022 -.053 -.040 
Sig. (2-tailed) .135 .174 .059 .153 .130 .746 .430 .554 
N 227 227 227 226 226 225 225 225 

17. I support the use of 
mobile devices for 
learning during 
learning journeys / 
excursions. 

Pearson Correlation -.056 -.078 -.142* -.157* -.068 .021 .007 -.040 
Sig. (2-tailed) .400 .244 .033 .018 .308 .758 .919 .549 
N 

227 227 227 226 226 225 225 225 

18. I support the use of 
mobile devices for 
learning at home. 

Pearson Correlation -.141* -.082 -.109 -.108 -.040 .003 -.018 -.017 
Sig. (2-tailed) .033 .219 .100 .105 .550 .960 .786 .798 
N 227 227 227 226 226 225 225 225 

**. Correlation is significant at the 0.01 level (2-tailed). 
*. Correlation is significant at the 0.05 level (2-tailed). 
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Table 57 

Second Survey Correlations 

Y=Student Parent Question, X=Student Questions 
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8. I let my child 
plan what to do on 
the mobile device. 

Pearson Correlation .007 .108 .002 -.014 .055 -.007 .075 -.021 
Sig. (2-tailed) 

.926 .145 .981 .855 .463 .925 .315 .782 

N 181 183 183 182 181 183 182 182 
11. I allow my child 
to choose what to 
do with the mobile 
device whenever 
possible. 

Pearson Correlation .047 .004 -.084 -.079 -.108 -.106 -.064 -.081 

Sig. (2-tailed) 
.523 .952 .256 .287 .144 .151 .388 .274 

N 183 185 185 184 183 185 184 184 
12. I let my child 
decide what to do 
on the mobile 
device. 

Pearson Correlation .030 .049 -.036 .010 -.070 -.051 -.010 -.034 
Sig. (2-tailed) 

.684 .509 .632 .898 .351 .496 .895 .651 

N 182 184 184 183 182 184 183 183 
16. I support the 
use of mobile 
devices for learning 
in school. 

Pearson Correlation -.041 -.013 -.042 -.059 -.060 -.049 .016 -.139 
Sig. (2-tailed) 

.582 .860 .574 .428 .423 .511 .834 .061 

N 181 183 183 182 181 183 182 182 
17. I support the 
use of mobile 
devices for learning 
during learning 
journeys / 
excursions. 

Pearson Correlation -.010 .047 -.031 -.014 -.022 .025 .116 -.026 
Sig. (2-tailed) 

.898 .525 .681 .850 .771 .738 .117 .733 

N 181 183 183 182 182 183 182 182 

18. I support the 
use of mobile 
devices for learning 
at home. 

Pearson Correlation .033 -.014 -.054 -.099 .007 .006 .044 -.131 
Sig. (2-tailed) 

.655 .852 .469 .185 .929 .934 .554 .079 

N 181 183 183 182 181 183 182 182 
**. Correlation is significant at the 0.01 level (2-tailed). 

*. Correlation is significant at the 0.05 level (2-tailed). 
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 To further investigate the relationship between parent and student views, the 

individual items were converted into scaled variables using the compute variables 

function in SPSS. The new variables were named parent1 for the items from the first 

parent survey, parent2 for items from the second parent survey, student1 for items from 

the first student survey, and student2 for items from the second student survey. These 

names corresponded with the relevant survey of the same name. A Pearson correlation 

analysis was then run on the scaled items (Table 58). No statistically significant 

relationships were determined by this analysis.  

Table 58 

RQ2: Scaled Variables Correlations 

 Parent1 Parent2 Student1 Student2 
Parent1 Pearson Correlation 1 -.057 -.094 .035 

Sig. (2-tailed)  .442 .158 .603 
N 229 184 228 228 

Parent2 Pearson Correlation -.057 1 -.055 -.044 
Sig. (2-tailed) .442  .462 .550 
N 184 185 184 185 

Student1 Pearson Correlation -.094 -.055 1 .092 
Sig. (2-tailed) .158 .462  .118 
N 228 184 292 291 

Student2 Pearson Correlation .035 -.044 .092 1 
Sig. (2-tailed) .603 .550 .118  
N 228 185 291 300 

 

 

RQ3: What Relationships Exist between Self-Reported Use of Mobile Devices by 
Students At Home and Learning Outcomes in School? 
 
 To understand the relationship between self-reported use of mobile devices and 

student learning outcomes, a Person correlation analysis was conducted to determine if 

correlations exist. Cumulative achievement scores for English and science were paired 

with scaled variables parent1, parent2, student1, and student2. A single weak 
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correlation (r = -.134, p = .042, n = 229) was found between the newly created scaled 

items variable from the first parent survey named Parent1 and Cumulative English 

Score (Table 59).   

Table 59 

Mobile Technology/ Cumulative Score Correlations 

 
Cumulative 

English Score 

Cumulative 

Science Score 

Parent1 Pearson Correlation -.134* -.044 

Sig. (2-tailed) .042 .508 

N 229 229 

Parent2 Pearson Correlation .040 .048 

Sig. (2-tailed) .586 .514 

N 185 185 

Student1 Pearson Correlation .103 .073 

Sig. (2-tailed) .080 .213 

N 292 292 

Student2 Pearson Correlation -.073 -.066 

Sig. (2-tailed) .207 .256 

N 300 300 

**. Correlation is significant at the 0.01 level (2-tailed). 

*. Correlation is significant at the 0.05 level (2-tailed). 

 
 

Summary of Data Analysis 

 This section provides a detailed overview of the data within this study and the 

steps in which the analyses were conducted. These analyses are not intended to be all 

inclusive but rather selective based on the ability to answer specific research questions. 

Interpretation of the findings will come in the following chapter.  
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CHAPTER 5  

CONCLUSIONS 

 The results of this study provide insight into the views of Singaporean parents 

regarding the use of mobile technology devices in the third-grade classroom. With little 

existing published work to draw upon, this study found the use of mobile technologies to 

be important and supported by parents based on the observation that more than half of 

the parents surveyed responded that they agreed or strongly agreed on survey items 

corresponding to the use of the devices. This study utilized two surveys which were 

administered at the beginning and then again at the end of the Singaporean school year 

for third grade students and their parents. The parent survey collected the views of 

parents and the student survey collected the views of students involved in the study 

group. This chapter will provide formative conclusions regarding the specific analyses 

that were used to answer the questions and a summative statement of the findings.  

The underlying hypothesis for this study is that parents play a key role in the use 

of mobile technology devices when their use extends outside the physical location of the 

school and the traditional school times. In the home, parents manage student time and 

direct appropriate behaviors. Parents set priorities and determine the type and 

frequency of technology use by their children. The inverse of this belief is that parents 

have no influence on the use of mobile technology devices at home for learning.  

 

Research Questions 

RQ1: To what extent do parents consider mobile technology devices to be 

legitimate tools for learning?  
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RQ2: What is the relationship between parent and student personal perceptions 

of mobile technology devices and their views of the devices as formal learning tools? 

RQ3: What relationships exist between self-reported mobile technology 

device use by students at home and learning outcomes in school? 

 

Reliability Analysis  

The initial step in the analysis of this data was to determine the reliability of the 

survey items together. Table 60 shows the high reliability of the items as a scale based 

on Cronbach’s alpha scores that were calculated for each survey based on the 

individual items. DeVellis (2012) suggests that an alpha score of .90 for the first parent 

survey was very good (p.109). In the second parent survey the alpha score increased to 

.93 which, according to DeVellis (2012), suggests that there may be an excessive 

number of items in the scale and that a reduction of survey items would not significantly 

affect the reliability of the survey (p. 111). Alpha scores of .80 and .82 on the first and 

second student surveys respectively are considered very good (DeVillis, 2012, p. 109). 

Overall, both the parent and the student surveys demonstrate a high level of reliability.  

Table 60 

Parent and Student Survey Calculated Alpha Scores 

 First Survey Second Survey 
Parent Survey .90 .93 
Student Survey .80 .82 

 

 After determining the reliability, the next step involved using Principal Component 

Analysis on the parent survey responses to search for possible existing constructs.  

This process provided a great deal of insight with which to answer the first research 



 

67 
 

question. To begin with, the first parent survey items aligned into eleven factors which 

accounted for a respectable 66.23% of variance. According to DeVellis (2012) 

Cronbach alpha scores for individual constructs ranged from unacceptable (below .60), 

to very good (between .80 and .90). The specific scores for each construct were Child 

Importance (α = .92), Openness (α = .82), Child Choice (α = .84), Involvement (α = .84), 

Child Enjoyment (α = .73), Child Needs (α = .80), Monitoring (α = .53), Views (α = .42), 

Directive (α = .70), and Setting Rules (α = .80). 

A closer inspection of the rotated component matrix revealed that the weakest 

factor was derived from a single item, and could not be merged into a scaled item. 

Question number twenty-eight of the survey states “I can live without mobile technology” 

and was determined to be a uniquely different construct. Because of this it was removed 

from further analysis as part of this study. Future researchers may wish to develop 

similar items with this construct in mind for further analysis.  

In the second parent survey the items aligned into eight constructs that were 

comprised of more than one item. The constructs accounted for a very respectable 

74.24% of the total variance. Individual construct Cronbach alpha scores were Child 

Importance (α = .94), Openness (α = .88), Child Choice (α = .87), Involvement (α = .79), 

Child Enjoyment (α = .79), Directive (α = .72), Monitoring (α = .91), and Setting Rules (α 

= .68). According to DeVellis (2012) these scores range from minimally acceptable (.65 

to .70) to very good (.80 to .90); scales with alpha scores above .90 should be 

shortened.   
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Table 61 

First Parent Survey Response by Category Percentage 

  
Child 

Importance 
Child 

Openness 
Child 

Choice 
Child 

Involvement Enjoyment 
Child 

Needs 
Child 

Monitoring 
Child 
Views Directives 

Setting 
Rules 

Strongly 
Disagree 0.4 0 0.4 1.3 0.9 0.4 0 0 1.3 0.9 

Disagree 3.1 1.3 10.5 12.8 4.4 1.3 0 0.4 22.8 4.8 
Neutral 43 21.1 42.5 26.5 24 25.9 7.5 30.3 57 19.4 
Agree 47.8 72.8 44.7 52.2 57.6 67.5 58.3 66.2 17.1 54.2 
Strongly Agree 5.7 4.8 1.8 7.1 13.1 4.8 34.2 3.1 1.8 20.7 
Total 100 100 100 100 100 100 100 100 100 100 

 
Table 62 

Second Parent Survey Response by Category Percentage 

 
Child 

Importance 
Child 

Openness 
Child 

Choice 
Child 

Involvement Enjoyment Directives 
Child 

Monitoring 
Setting 
Rules 

Strongly 
Disagree 2.2 0 0.5 0 1.1 0.5 0 0.5 

Disagree 5.9 1.1 11.9 3.8 4.9 21.2 1.1 4.3 
Neutral 39.5 15.7 37.3 23.2 18.5 52.7 3.8 18.9 
Agree 48.6 76.2 46.5 62.7 62.5 22.8 42.3 60 

Strongly 
Agree 3.8 7 3.8 10.3 13 2.7 52.7 16.2 

Total 100 100 100 100 100 100 100 100 
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Table 63 

First Four Constructs Combined Parent Survey Response Summary Percentage 

  Child Importance Child Openness Child Choice Child Involvement 

  
1st Parent 

Survey 
2nd Parent 

Survey 
1st Parent 

Survey 
2nd Parent 

Survey 
1st Parent 

Survey 
2nd Parent 

Survey 
1st Parent 

Survey 
2nd Parent 

Survey 
Strongly 
Disagree 3.5 8.1 1.3 1.1 10.9 12.4 14.1 3.8 
Disagree 
Neutral 43 39.5 21.1 15.7 42.5 37.3 26.5 23.2 
Agree 

53.5 52.4 77.6 83.2 46.5 50.3 59.3 73 Strongly 
Agree 
Total 100 100 100 100 99.9 100 99.9 100 

 
Table 64 

Second Four Constructs Combined Parent Survey Response Summary Percentage 

  Enjoyment Directives Child Monitoring Setting Rules 

  
1st Parent 

Survey 
2nd Parent 

Survey 
1st Parent 

Survey 
2nd Parent 

Survey 
1st Parent 

Survey 
2nd Parent 

Survey 
1st Parent 

Survey 
2nd Parent 

Survey 
Strongly 
Disagree 5.3 6 24.1 21.7 0 1.1 5.7 4.8 
Disagree 
Neutral 24 18.5 57 52.7 7.5 3.8 19.4 18.9 
Agree 

70.7 75.5 18.9 25.5 92.5 95 74.9 76.2 Strongly 
Agree 
Total 100 100 100 99.9 100 99.9 100 99.9 
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Creation and Analysis of Constructs 

 The first research question in this study relies heavily on the frequency analysis 

of parent responses and Principal Component Analysis to provide insight into the views 

of the parents in this study. To formulate meaning from the constructs identified by 

factor analysis, individual items within the component groupings were looked at to 

determine an overall theme of the construct. A comparison of items within constructs 

from the first parent survey (Table 61) and the second parent survey (Table 62) 

provides insight into the views held by parents who participated in this study. This 

section offers observations of the identified constructs and comments which can be 

made based on the data. 

 

Perceived Importance of Mobile Technology Skills  

In both the first and second administrations of the parent survey, the strongest 

construct was comprised of fifteen survey items. More than half of the parents 

responded that they agreed or strongly agreed with the items in this construct (Table 

63) in the both the first survey (53.5%) and the second survey (52.4%). While this is 

important, it is also notable that the next largest group of respondents were those that 

were neutral towards the use of mobile technology with 43% in the first survey and 

39.5% in the second survey. Table 65 represents the items ranked based on the factor 

loadings within the component. Key terms that emerge from these items are important, 

supportive, and should. These items collectively combine to offer three distinct 

observations:  

1. Parents feel that it is important for their children to have a working knowledge 
of mobile technology.  
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2. Parents support the use of mobile technology in the learning process.  

3. Many parents believe that students should have access to mobile technology 
for both current and future success, yet there are still some parents that are 
undecided.  

Based on these observations, it is reasonable to believe that parents who feel it is 

important for their children to use mobile technology devices will support their use both 

in school and at home as part of their effort to encourage student success.  

Table 65 

Construct Label: Important, Combined Factor Items 

First Parent Survey  Second Parent Survey  
33. It is important that 
my child learns how to 
use a mobile device 
so as to study and do 
his/her homework. 
30. It is important that 
my child has access to 
a mobile device at 
school. 
20. All pupils in the 
school should use 
mobile devices for 
learning. 
19. I support the use 
of mobile devices for 
learning everywhere. 
18. I support the use 
of mobile devices for 
learning at home. 
32. My child should be 
taught how to use a 
mobile device as 
much as he/she is 
taught other subjects 
like Math or reading. 
29. It is important that 
my child has access to 
a mobile device at 
home. 
 

38. My child will need 
to know how to use a 
mobile device to be 
successful in life. 
34. Knowing how to 
use a mobile device 
will help my child do 
well in school. 
25. Mobile devices are 
important learning 
tools. 
35. I get involved in my 
child’s education with 
the help of a mobile 
device. 
31. My child uses the 
mobile device for help 
in completing his/her 
homework. 
16. I support the use of 
mobile devices for 
learning in school. 
26. Those who have 
successful jobs know 
how to use the mobile 
device. 
17. I support the use of 
mobile devices for 
learning during 
learning journeys / 
excursions. 

33. It is important that 
my child learns how to 
use a mobile device 
so as to study and do 
his/her homework. 
20. All pupils in the 
school should use 
mobile devices for 
learning. 
19. I support the use 
of mobile devices for 
learning everywhere. 
32. My child should be 
taught how to use a 
mobile device as 
much as he/she is 
taught other subjects 
like Math or reading. 
18. I support the use 
of mobile devices for 
learning at home. 
16. I support the use 
of mobile devices for 
learning in school. 
34. Knowing how to 
use a mobile device 
will help my child do 
well in school. 
 

25. Mobile devices are 
important learning tools. 
31. My child uses the 
mobile device for help in 
completing his/her 
homework. 
38. My child will need to 
know how to use a mobile 
device to be successful in 
life. 
17. I support the use of 
mobile devices for learning 
during learning journeys / 
excursions. 
30. It is important that my 
child has access to a 
mobile device at school. 
29. It is important that my 
child has access to a 
mobile device at home. 
35. I get involved in my 
child’s education with the 
help of a mobile device. 
26. Those who have 
successful jobs know how 
to use the mobile device. 
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Openness towards Mobile Technology 

 The second construct identified through Principle Component Analysis is 

Openness. In table 40 the item analysis reveals that this construct increased in the 

second administration of the parent survey. Observations of parent responses show that 

they are overwhelmingly open to the use of mobile technology and considerate of how 

their child interacts with the device. In the first parent survey, 77.6% of the parents 

responded that they agree or strongly agree with the items in this construct. This notion 

was strengthened in the second parent survey where 83.2% of the parents responded 

that they agreed or strongly agreed with this construct (Table 63, p. 81). Key words that 

emerge from the items are consider, sensitive, listen, and let. Formative observation of 

this construct reveals the following conclusions: 

1. Parents are open to allowing their children to learn with mobile technology. 

2. Parents feel they are considerate of their children when mobile technology is 
used for learning.  

3. Parents are flexible in allowing their children to determine how they plan to 
use their mobile technology devices.  

4. Parent openness towards the use of mobile technology devices increased 
between the two administrations of the parent survey. 

These observations demonstrate the increasing willingness of parents to consider what 

their children are learning through their mobile technology devices as they work to help 

them make sense of information and use the devices appropriately.  
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Table 66 

Construct Label: Openness, Combined Factor Items 

First Parent Survey  Second Parent Survey  
9. I am usually willing to consider things 
from my child’s point of view when he/she 
works on the mobile device. 
21. I listen to my child’s opinions when 
he/she uses the mobile device. 
22. I am usually willing to consider things 
from my child’s point of view when he/she 
uses the mobile device. 
7. I listen to my child’s opinions when 
he/she works on the mobile device. 
8. I let my child plan what to do on the 
mobile device. 

7. I listen to my child’s opinions when 
he/she works on the mobile device. 
9. I am usually willing to consider things 
from my child’s point of view when he/she 
works on the mobile device. 
22. I am usually willing to consider things 
from my child’s point of view when he/she 
uses the mobile device. 
21. I listen to my child’s opinions when 
he/she uses the mobile device. 
10. I am sensitive to many of my child’s 
needs when he/she works on the mobile 
device. 
39. I listen to my child’s opinions.  
41. I am usually willing to consider things 
from my child’s point of view. 
8. I let my child plan what to do on the 
mobile device. 

 

A Matter of Choice 

 The third construct identified was Choice (Table 67). In the first parent survey 

46.5% of the parents felt choice was important and 50.3% in the second survey. 

However, many parents were neutral towards the child making a choice (42.5% and 

37.3% respectively). The importance of the views in this construct are expressed 

through the terms choose and decide. A single observation is taken from this construct 

which is that parents express a desire to allow their children the choice of how the 

mobile device is used yet are unsure how to negotiate such an exchange.  
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Table 67 

Construct Label: Choice, Combined Factor Items 

First Parent Survey  Second Parent Survey 
12. I let my child decide what to do on the 
mobile device. 
11. I allow my child to choose what to do 
with the mobile device whenever 
possible. 
44. I let my child decide what to do. 
43. I allow my child to choose what to do 
whenever possible. 
40. I let my child plan what to do. 

44. I let my child decide what to do. 
12. I let my child decide what to do on the 
mobile device. 
11. I allow my child to choose what to do 
with the mobile device whenever 
possible. 
43. I allow my child to choose what to do 
whenever possible. 
40. I let my child plan what to do. 

 

Parent Involvement and Perceived Enjoyment 

 The fourth and fifth constructs identified in this study identify an attitude of 

parental involvement and perceived child enjoyment of mobile technology devices. 

These two constructs contribute less to the total insight of parents’ views than other 

components identified in this study. However, they do still represent areas of consistent 

parent response which improve the overall understanding of parental perception of 

mobile technology devices. This is particularly true in consideration of the parent 

responses to the involvement construct. In the first parent survey 14.1% of the parents 

strongly disagreed or disagreed and 59.3% of the parents agreed or strongly agreed 

with the involvement survey items construct. By the second administration of the survey 

only 3.8% of the parents strongly disagreed or disagreed and 73% of the parents 

agreed or strongly agreed with the involvement survey items construct (Table 63, p. 81). 

This demonstrates a strong shift towards more parental involvement when mobile 

technology devices are in use by students. Table 68 lists the individual items for the 

construct Involvement and Table 69 provides the items for the Enjoyment construct. 
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These to constructs are tied more to a sense of doing, where action on the part of the 

parent or the child is a key component of the view expressed of mobile technology 

devices. The involvement construct expresses the need for parents to see and know 

what their children are doing on the mobile devices. This is particularly interesting given 

that the previous construct focused on parental desire to allow children to choose how 

they use their mobile technology devices. The low number of items associated with 

these constructs suggests that additional related items may help increase the accuracy 

of this analysis.  

Table 68 

Construct Label: Involvement, Combined Factor Items 

First Parent Survey Second Parent Survey 
3. I ask my child to show me his/her work 
on the mobile device. 
2. My child shows me his/her work on the 
mobile device. 
4. I know what my child is doing on the 
mobile device. 

2. My child shows me his/her work on the 
mobile device. 
3. I ask my child to show me his/her work 
on the mobile device. 
4. I know what my child is doing on the 
mobile device. 
42. I am sensitive to many of my child’s 
needs. 

 

Table 69 

Construct Label: Enjoyment, Combined Factor Items 

First Parent Survey Second Parent Survey 
1. My child enjoys learning using his/her 
mobile device. 
5. My child likes to use the mobile device. 
6. My child spends enough time on the 
mobile device for learning. 

1. My child enjoys learning using his/her 
mobile device. 
5. My child likes to use the mobile device. 
6. My child spends enough time on the 
mobile device for learning. 

 

 The presence of additional less developed constructs in this data should not be 

overlooked and may offer potential opportunities for future researchers. Future iterations 
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of the survey may benefit from reduction of items in the stronger constructs and an 

increase of items for weaker constructs. This would then help to further understand how 

these factors relate to parents’ perceived views of mobile technology devices as tools 

for learning and would also create a more balanced survey.   

 

Construct Relationships 

 Understanding how these constructs relate to one another is equally important to 

understand the views expressed within them. Figures 2 and 4 provide a three-

dimensional view of the construct relationships that exist in both the first and second 

parent surveys respectively. In the first parent survey, figure 2 (p. 50) reveals that the 

importance parents place on mobile technology devices in the learning process is 

closely clustered with their views that mobile technology devices skills will help improve 

success. Enjoyment and involvement are also closely cluster towards the top of the 

model suggesting a strong desire for parents to be a part of what may be seen as a new 

and exciting novelty. Figure 4 (p. 64) is a three-dimensional representation of the 

second parent survey constructs. It represents a greater dispersion of parent views. The 

importance parents place on mobile technology devices is still closely tied to their 

openness, however there is a broader gap between parental involvement and perceived 

child enjoyment. In the second survey, child enjoyment seems to be less significant that 

it had been in the first survey of parent views.   

 

Scale Development 

This study relies heavily upon the development of new variables as scaled items 
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based on the mean scores of individual items that are identified as related through 

Principal Component Analysis. Using scaled variables provides an opportunity to look at 

several items merged into a single variable. Frequency analysis is then used to 

determine the strength of the underlying themes presented in the individual items. This 

process is particularly important for answering the second and third research questions 

of this study. To answer these questions, items which reflect the specific views of both 

parents and students towards mobile technology devices were selected (Table 70).  

Notably all the items selected specifically mention mobile device in the question. The 

parent items selected reflect parental interest in mobile devices and openness towards 

the use of the device by students. Student items selected reflect their interest in using 

the devices and their perception of parent approval of the devices. Together these items 

combine to deliver a unified view of mobile technology devices.  

Table 70 

Parent Student: Mobile Device Items 

Parent Survey Items Student Survey Items 
8. I let my child plan what to do on the mobile 
device. 
11. I allow my child to choose what to do with 
the mobile device whenever possible. 
12. I let my child decide what to do on the 
mobile device. 
16. I support the use of mobile devices for 
learning in school. 
17. I support the use of mobile devices for 
learning during learning journeys / 
excursions. 
18. I support the use of mobile devices for 
learning at home. 

32 Using a mobile device in the classroom 
helps me to learn. 
33 I would like to have more activities using 
the mobile device in my schoolwork. 
34 I would like to use a mobile device for my 
schoolwork. 
35 I will spend more time on my schoolwork if 
I use a mobile device to do the schoolwork. 
36 My parents approve of the use of mobile 
devices for my schoolwork in the classroom. 
38 My parents let me plan what to do on the 
mobile device. 
39 My parents allow me to choose what to do 
with the mobile device whenever possible.  
40 My parents let me decide what to do on 
the mobile device. 

 



 

78 
 

To determine the reliability of these items as a construct, Cronbach’s alpha 

scores were calculated to verify their use as a ruler. Table 71 depicts the scores for both 

parent and student items. DeVellis (2012) states that scores between .70 and .80 are 

considered respectable, and scores between .80 and .90 are considered very good. 

These scores encourage the confident creation of scaled variables based on the mean 

scores of these items. 

Table 71 

Mobile Device Calculated Alpha Scores 

 First Survey Second Survey 

Parent Survey .76 .81 

Student Survey .80 .82 

 

Determining Correlations for Research Question 2 

 With the reliability of the items confirmed, an individual item correlation analysis 

revealed two statistically significant weak correlations (Table 72) between Item 17 of the 

first parent survey and Items 34 (r = -.142, n = 227, p = .033) and 35 (r = -.157, n = 226, 

p = .018) of the first student survey. Additionally, a statistically significant weak 

correlation was also found between Item 18 on the first parent survey and Item 32 on 

the student survey (r = -.141, n = 227, p = .033). In these correlations, parents with 

favorable attitudes towards mobile technology had children with less favorable views. 

These correlations offer the following observations: 

1. In the first administration of the survey, an inverse relationship exists between 
the views of parents towards mobile devices and the perceived benefit of 
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mobile devices by students, as parents who favor mobile technology had 
children who were less inclined to use mobile technology for learning.   

2. A distinction exists regarding the use of mobile technology devices between 
home and school for both parents and students.  

In the first correlation, parent attitudes increased as student attitudes decreased. In the 

second correlation, parent attitudes decreased as student attitudes increased. This 

observation helps to identify a clear difference in views between the parents and the 

students who participated in the first survey.  

 Analyzing items from the second administration of the parent and student 

surveys for correlations did not yield any statistically significant relationships. To 

determine if any other relationships exist, individual items from the first and second 

parent surveys were used to create new scaled variables. Correlation analysis revealed 

no statistically significant connections between these new variables. These findings 

underscore the weakness of the correlations and emphasize the negative correlation as 

the most significant finding from this analysis.  

Table 72 

First Survey Correlated Items 

First Parent Survey First Student Survey 
17. I support the use of mobile devices for 
learning during learning journeys / 
excursions. 

34 I would like to use a mobile device for 
my schoolwork. 
 
35 I will spend more time on my 
schoolwork if I use a mobile device to do 
the schoolwork. 

18. I support the use of mobile devices for 
learning at home. 

32 Using a mobile device in the 
classroom helps me to learn. 
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Student Scores and Mobile Device Correlations 

 Question 3 of this study seeks to determine if a relationship exists between end 

of year student cumulative exam scores for English and science and student use of 

mobile technology devices. Using the previously created scaled variables to run a 

correlation analysis with student test scores revealed a single weak correlation (r = -

.134, p = .042, n = 229) between the first parent survey and student cumulative English 

scores. No other significant connections were found between the other surveys and the 

student scores. The following observations are made regarding this relationship: 

1. An inverse relationship exists between initial parent perceptions of how 
students use mobile devices and actual student learning outcomes for 
English. Parents with greater support for mobile technology had students with 
less support. 

2. The lack of strength in this correlation may suggest other factors of greater 
importance which are not measured in this analysis.  

As in the previous correlation, the weak relationship creates a challenging task of 

clarifying definitively the impact of mobile technology devices on student learning 

outcomes. The direction of the connection does however once again provide insight into 

the views of the parents in that as parent attitudes increased towards mobile 

technology, student scores declined. The lack of any measurable correlations in the 

second survey suggests a need to investigate changing views in study participants.   

 

Limitations 

 The principal limitation of this study is tied directly to the use of secondary data. 

In analyzing existing data that was previously gathered by other researchers this study 

misses a level of interaction with participants that may have better informed the analysis 

and interpretation of results. Additionally, by working with secondary data the 
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researcher is limited to that data which has been collected. One issue encountered in 

this study which proved to be a limiting factor in analyzing groups was the variation in 

sample size. This is particularly important relevant to the comparison of mean scores of 

the various surveys. Had the primary researcher of this study been involved in the initial 

data collection the opportunity to solicit more surveys, from both parents and students, 

may have provided additional understanding and insight into answering the research 

questions.  

 

Future Research  

 The study of parental views of mobile technology is an exploratory effort in an 

area with very little existing research. This study represents a limited view of the data 

and does not consider all the additional research opportunities which may exist. For 

example, future researchers may look at the difference between mothers’ and fathers’ 

attitudes towards mobile technology devices. This could be further enhanced by 

comparing the education levels of the parents. Because the parents were the focus of 

this study there is significant opportunity yet to be obtained from looking at the student 

views. Breaking down the information by classroom level or gender may provide future 

researchers with greater understanding of how mobile technology devices impact 

student learning both in and out of the traditional classroom setting. 

 

Summary Conclusions 

 Thus, it becomes clear that the answer to the first research question is that 

parents do consider mobile technology to be legitimate tools for learning. At the same 
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time, there is some room for increasing parental awareness of the affordances of mobile 

devices as learning tools. For the second research question the inverse relationship 

between parent and child views may represent a disconnect in communication of the 

devices between parent and child. For example, a perceived intolerance of mobile 

technology at home may translate into a presumed dislike for the devices in school. In 

the third research question, the data proved to be insufficient to fully identify the 

relationship between home use and learning outcomes and represents an opportunity 

for future researchers.  

While the correlation findings of this study do not provide the same strength of 

understanding as the frequency statistics of parent responses and the Principle 

Component Analyses, they do offer some insight and create an opportunity for further 

study. The inverse relationship between the parent and student views of mobile 

technology devices can perhaps be explained by how technology affects the parent 

child relationship in the home. Prior to this study neither parents nor students may have 

had any notion of using mobile technology devices for anything other than, interacting 

through social media, taking pictures, watching movies, listening to music, or playing 

games. This might also explain why cumulative English scores were also inversely 

correlated with parent perceptions on the first survey.  

In summary, this study provides valuable insight into the views of Singaporean 

parents and mobile technology devices in use by students. There is little published 

research on parent views of learning with mobile technology. Therefore, this study 

serves as a foundation for future research which can build on this pioneering 

exploratory work. Clear constructs emerged which identified that parents do believe 
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technology skills are very important skills in the modern age of learning and working. 

These same parents are generally open to allowing their children to learn with mobile 

technology yet also seek to negotiate choices carefully. Parents report that they are 

particularly considerate of their children as they study and learn with the mobile 

technology devices as they offer greater flexibility to the student on how they use the 

devices. This may, at least in part, be explained by the idea that parents themselves are 

learning how to learn with mobile devices simultaneously with their children. Parents 

who did not grow up in a technology rich education system will not be able to draw upon 

their own past experiences to help their children. The increasing openness of parents 

towards mobile technology devices suggests that there is further need of a unified 

learning system where parents and teachers work together to coordinate learning in the 

life of the student. As mobile technologies become more common, in both society and in 

the classroom, students will benefit most from a collaborative effort between teachers 

and parents as they seek to utilize the devices in meaningful ways that facilitate more 

diverse learning opportunities.  
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APPENDIX A 

2015 PARENT SURVEY
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This survey is part of the research on the use of mobile device for learning. We appreciate your support 

in filling in this survey and returning it to the class form teacher by 26May2015.   Results of the survey 

will be shared once the analysis is completed. Thank you.  

 

  

Name of child:          Class:    

  

Please tick one of the following options 

1. Relationship with the child:  
� Mother 
� Father  
� Guardian  
� Grandmother  
� Grandfather 

 
2. Race:  

� Chinese  
� Malay  
� Indian  
� Others, please specify: ________________________ 

 
3. Educational level: (Tick the highest educational qualification)  

� Below Secondary  
� Secondary e.g. GCE N-level, GCE O-level 
� Post-Secondary (Non-Tertiary) e.g. GCE A-level, ITE Nitec, Higher Nitec 

certification or equivalent  
� Diploma & Professional Qualifications e.g. Polytechnic Diploma 
� University  
� University Postgraduate  e.g. Masters 
� Others, please specify:__________________ 

 
4. Do you own a smartphone?  

� No 
� Yes   
a. If Yes, please specify:  

  � iPhone � Blackberry � Samsung  � Nokia  � Others, please specify: 
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 _______________________ 

 

b. If Yes, how long have you been using a smartphone? 
� At least 1 year       � At least 3 years       � At least 5 years � Others, please 

specify: 

        

 _______________________ 

 

c. If Yes, what do you use your smartphone for? (You may tick more than 1) 
� Work  � Games � Videos � Music  � Others, please 

specify:        

 _______________________ 

5. Do you have access to the Internet at home?  
� No 
� Yes   
a. If Yes, how do you access the internet? (You may tick more than 1) 

� Fibre Broadband     � ADSL Broadband     � Mobile Broadband      

� Mobile Data (smartphone)      � Others, please specify: 

_______________________ 

 

b. If Yes, how often do you access the internet at home? 
� Daily    � 1 – 3 times a week  � Once every 2 weeks � Once a 

month       

� Others, please specify: _______________________ 
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6. How do you rate your knowledge of using a smartphone? 
� Novice 
� Advanced beginner 
� Competent 
� Proficient 
� Expert  

 

Your child has received a mobile device from the school for learning this year.  Please 

share your thoughts on the following statements by ticking the appropriate boxes. 

  Strongly 
Disagree 

Disagree Neutral Agree Strongly 
Agree 

1. My child enjoys learning using 
his/her mobile device. 

     

2. My child shows me his/her work on 
the mobile device. 

     

3. I ask my child to show me his/her 
work on the mobile device. 

     

4. I know what my child is doing on the 
mobile device. 

     

5. My child likes to use the mobile 
device.  
 

     

5a. Please tick the 3 most common uses of the mobile device by your child at home:   
 
 
 
 
 
 

6. 
 
 
 
 
 
 
 
 
 
 

My child spends enough time on the 
mobile device for learning. 

     

6a. Please indicate the amount of time you allow your child to use the mobile device 

at home per day:  

 

 

 

Dictionary 

Watch videos 

Others 
Please specify: 

 

Take pictures  
Surf the net  
AskNLearn 

More than 4 h – less than 5 Less than 1 h  

More than 1 h – less than 2 h 

More than 2 h – less than 3 h 

More than 5 

Others 
Please specify: 

 
More than 3 h – less than 4 h 
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  Strongly 
Disagree 

Disagree Neutral Agree Strongly 
Agree 

7. I listen to my child’s opinions when 
he/she works on the mobile device. 

     

8. I let my child plan what to do on the 
mobile device. 

     

9. I am usually willing to consider things 
from my child’s point of view when 
he/she works on the mobile device. 

     

10
. 

I am sensitive to many of my child’s 
needs when he/she works on the 
mobile device. 

     

11
. 

I allow my child to choose what to do 
with the mobile device whenever 
possible. 

     

12
. 

I let my child decide what to do on 
the mobile device. 

     

13
. 

I insist upon my way when my child 
works on the mobile device. 

     

14
. 

I set rules for the use of the mobile 
device at home. 

     

14a. Please indicate the rules which you have set, if applicable. 
 

 
 
 
 
 
 

15
. 

I set rules for the use of the internet 
at home. 

     

15a. Please indicate the rules which you have set, if applicable. 
 
 
 
 
 
 

16
. 

I support the use of mobile devices 
for learning in school. 

     

17
. 

I support the use of mobile devices 
for learning during learning journeys / 
excursions. 

     

18
. 

I support the use of mobile devices 
for learning at home. 
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  Strongly 
Disagree 

Disagree Neutral Agree Strongly 
Agree 

19
. 

I support the use of mobile devices 
for learning everywhere. 

     

20
. 

All pupils in the school should use 
mobile devices for learning. 

     

20a. Please explain. 
 
 
 
 
 

 
 
 

21
. 

I listen to my child’s opinions when 
he/she uses the mobile device. 

     

22
. 

I am usually willing to consider things 
from my child’s point of view when 
he/she uses the mobile device. 

     

23
. 

I am sensitive to many of my child’s 
needs when he/she uses the mobile 
device. 

     

24
. 

If I don’t know how to use a mobile 
device, I would like to learn. 

     

25
. 

Mobile devices are important 
learning tools. 
 

     

26
. 

Those who have successful jobs 
know how to use the mobile device. 

     

27
. 

Using a mobile device at home is 
more helpful than going to the library. 

     

28
. 

I can live without a mobile device. 
 

     

29
. 

It is important that my child has 
access to a mobile device at home. 

     

30
. 

It is important that my child has 
access to a mobile device at school. 

     

31
. 

My child uses the mobile device for 
help in completing his/her homework. 

     

32
. 

My child should be taught how to use 
a mobile device as much as he/she 
is taught other subjects like Math or 
reading. 
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  Strongly 
Disagree 

Disagree Neutral Agree Strongly 
Agree 

33
. 

It is important that my child learns 
how to use a mobile device so as to 
study and do his/her homework. 

     

34
. 

Knowing how to use a mobile device 
will help my child do well in school. 

     

35
. 

I get involved in my child’s education 
with the help of a mobile device. 

     

36
. 

Parents should monitor their 
children’s mobile device usage. 

     

37
. 

Parents should monitor their 
children’s internet usage. 

     

38
. 

My child will need to know how to 
use a mobile device to be successful 
in life. 

     

39
. 

I listen to my child’s opinions.       

40
. 

I let my child plan what to do. 
 

     

41
. 

I am usually willing to consider things 
from my child’s point of view.  
 

     

42
. 

I am sensitive to many of my child’s 
needs. 
 

     

43
. 

I allow my child to choose what to do 
whenever possible. 
 

     

44
. 

I let my child decide what to do. 
 

     

45
. 

I insist upon my way with my child. 
 

     

Any other comments 

 
 
 
 
 
 
 
 
 

 
Thank you for your time to complete the survey! 
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APPENDIX B 

2015 STUDENT SURVEY
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• This survey helps us know you better 

• We also want to understand how you feel towards using mobile devices for lessons 

• There is no 'right' or 'wrong' answer. 

• Please read each question carefully and answer with your first reaction. 

 

Name: _________________________________   Index No : ______   Class: _____                       

Gender :   Boy    Girl   

Name of device given by school:   Smartphone Nokia 625      Tablet Acer  

  Strongly 

Disagree 

Disagree Neutral Agree Strongly 

Agree 

1 I enjoy hearing ideas from other 

classmates. 

     

2 I enjoy discussing my ideas about the 

lesson with other students. 

     

3 I feel like part of a team when we help 

each other learn in class. 

     

4 I work together with my classmates 

and teachers. 

     

5 I enjoy participating in small group 

activities during class. 

     

6 I am willing to help my classmates 

when they do not understand 

something. 

     

7 I organize my study time well.      

8 I try to plan my ideas in my mind 

before I actually start on class work. 

     

9 When I finished working on my class 

work, I check my work for errors. 
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10 When I study, I take note of the 

content I have or have not 

understood. 

     

11 Before a quiz, test or exam, I plan out 

how I will study for it. 

 

     

  Strongly 

Disagree 

Disagree Neutral Agree Strongly 

Agree 

12 I often question things I hear or read 

to decide if they are true. 

     

13 I see myself as largely responsible for 

my performance in school. 

     

14 I choose my own way without 

imitating methods of others. 

     

15 I try to think of other ideas related to 

what I learn in school. 

     

16 I come up with my own ideas on 

things I have learnt in school. 

     

17 My parents allow me to choose what 

to do whenever possible. 

     

18 My parents let me make my own 

plans. 

     

19 My parents let me decide things for 

myself. 

     

20 I create many cool and interesting 

things (e.g. toys). 

     

21 I look for different kinds of materials 

when the ones I have do not work or 

are not enough. 

     

22 I invent games and play them with 

friends. 
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23 I invent new methods when one way 

does not work. 

     

24 It is important to me that I learn a lot 

of new things this year. 

     

25 It is important to me that I fully 

understand my work in class. 

     

26 It is important to me that I improve my 

skills (e.g. how to answer a 

comprehension question or how to 

tell a story) this year. 

 

     

  Strongly 

Disagree 

Disagree Neutral Agree Strongly 

Agree 

27 One of my goals is to be extra good 

at a lot of new skills (e.g. how to 

answer a comprehension question, 

how to tell a story) this year. 

     

28 I try to think of ideas similar to what I 

usually learn at school. 

     

29 I come up with my own ideas on 

things I have learnt in school. 

     

30 I find new things to play with or to 

study, without any help. 

     

31 I explore unusual things.      

32 Using a mobile device in the 

classroom helps me to learn. 

     

33 I would like to have more activities 

using the mobile device in my 

schoolwork. 

     

34 I would like to use a mobile device for 

my schoolwork. 

     



 

95 
 

35 I will spend more time on my 

schoolwork if I use a mobile device to 

do the schoolwork. 

     

36 My parents approve of the use of 

mobile devices for my schoolwork in 

the classroom. 

     

37 Students who use mobile devices 

score lower than students who do not 

use mobile devices 

     

38 My parents let me plan what to do on 

the mobile device. 

     

39 My parents allow me to choose what 

to do with the mobile device 

whenever possible.  

     

40 My parents let me decide what to do 

on the mobile device. 

     

41.  If you could choose a mobile device for learning, what device would you want to be 

given by the school?  

 Smartphone  

 Tablet  

42.  Refer to your answer selected in Question 41. 

What are the reasons for choosing the answer in Question 41?  
(you may choose more than one from the list below) 

 more game applications  

 bigger screen size 

 smaller screen size  

 easier to carry 
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 looks "cooler" to carry  

 things on the screen look better 

 harder to break  

 easier to write and draw on  

 easier to hide what I am doing  

 easier to listen to music while walking 

 easier to share what's on the screen 

 other reason/s (write down in the space below) 

________________________________________________________ 

________________________________________________________ 

________________________________________________________ 

________________________________________________________ 

________________________________________________________ 

________________________________________________________ 
Thank you for completing the survey! 
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