
ICICTE 2013 Proceedings  443 

EXAMINING THE IMPACT OF THE APPLE ‘IPAD’ ON 
MALE AND FEMALE CLASSROOM ENGAGEMENT IN A 

PRIMARY SCHOOL IN SCOTLAND 
 

Iain McPhee, Lisa Marks,  
and Dougie Marks  

University of the West of Scotland 
 United Kingdom  

 

Abstract 
Many studies have shown that the use of technology in the learning 
environments in schools may influence pupil engagement (Kearney, et al., 
2011).  Despite the recent surge in the popularity and use of touchscreen tablet 
computing technology by consumers, little research has been carried out into 
their use in a primary school setting. This study investigates the use of the 
Apple iPad in an upper primary school setting with regard to children’s 
engagement.  Cognitive, emotional and general engagement was increased in 
lessons based on use of the iPad.  Of particular significance was the increased 
engagement in boys to levels comparable to girls.  The study suggests that 
tablet computer technology has potential as a useful tool in the classroom 
setting and in aiding convergence of the gender gap. 
 

Introduction 
The importance of education to be engaging for learners is well understood 
(Finn and Rock, 1997; Kirsch et al., 2002; Willms, 2003), and is associated 
with academic success (Bloom, 1976).  Engagement correlates with several 
factors, including positive measures in school attendance rates (Voelkl, 1995), 
a sense of belonging (Goodenow, 1993), pupil confidence in achieving 
learning outcomes (Schunk & Zimmerman, 1994), and most importantly 
academic achievement (Connell, Spencer, & Aber, 1994).  Conversely, 
antisocial behaviour is inversely associated with engagement (Jenkins, 1995). 
Engagement is therefore an important indicator of the success of an 
educational environment. 
 
Defining engagement. 
Precise definitions vary, from those emphasizing a holistic educational 
experience to approaches emphasizing complex cognitive, behavioural, and 
emotional measures of engagement and their impact in a task based setting 
(Skinner & Belmont, 1993).  In this model, behavioural engagement is central 
to the concept of participation, (social, academic or extracurricular), whereas 
emotional engagement refers to affective reactions (positive or negative 
attitudes) to those sharing the school learning environment.   Cognitive 
engagement involves the intellectual faculties necessary to comprehend new 
information and skills (Fredricks et al., 2005).  More recently, some studies 
have focused on the idea of decreasing alienation and increasing engagement 
in higher education (Case, 2008).  
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Measuring engagement. 
Engagement Theory (Shneiderman, 1994, 1998; Kearsley & Shneiderman, 
1997) describes the measurement of engagement utilising several measures, 
including student questionnaires and teacher observations.  Although used 
extensively self-reporting assessment tools are subject to subjectivity bias 
(Assor & Connell, 1992).  In addition, asking schoolteachers to make 
meaningful systematic observations require the complete attention of the 
observer.  A teacher involved in teaching a class will not be able to devote 
their entire attention to observing.  For this reason, observational studies using 
neutral observers may be preferable, although further insight may be gained 
by teachers’ observations.  Drawing upon the themes in the literature, 
(Chapman (2003; Kearney, & Perkins, 2011) we define engagement as: The 
emotional, behavioural, and cognitive evidence of students being actively 
involved in the academic experience. 
 
Gender differences in attainment & engagement. 
In Scotland, the Department for Education and Skills began recording a 
gender gap with regards to educational attainment in 1988.  Since 1995 this 
gap has remained roughly constant at around 10% in favour of girls 
(Department for Education, 2003).  Many factors are thought to contribute 
towards this discrepancy (Jackson, Moore, & Leon, 2010).   It is argued that 
this has led to young males being at an unnecessary disadvantage (Kovalik, 
2008). Of the multitude of factors that   may potentially influence engagement, 
one factor that may encourage young males in the classroom is the use of 
technology in schools, which they use at home and at play. 
 
Learning engagement and the use of IT in schools. 
Using technology to promote active learning and raise engagement levels in 
the classroom is not new (Arrowood & Overall, 2004; Chung & Walsh, 2006; 
Schmid, Miodrag, & DiFrancesco, 2008).   However touch screen technology 
remains relatively unevaluated in education settings out with the specialist 
area of IT.  A recent second-order meta-analysis spanning 40 years of research 
found that technology had a significant impact on education to the effect that 
the average student in a classroom where technology is used will perform 12 
percentile points higher than the average student in the traditional setting that 
does not use technology to enhance the learning process (Tamin et al, 2011). 
However the perception of technology in education is that of novelty (Plumm, 
2008), rather than a medium effectively embedded within the curriculum.  Of 
particular concerns are the gap between the school environment and the way 
in which information is accessed at home. 
 

Mobile Learning and Tablet Computers 
A distinct move from the use of desktop computers to tablet devices has 
fuelled the concept of mobile learning. Masrom and Ismali (2010) (as cited by 
Marks 2013 p.6), describe mobile learning as “affective forms of motivation 
characterized among others; control, ownership, fun and communication” 
(also noted by Jones et al., 2007; Sharples, 2007).  Touch-screen technology 
computers feature applications or apps, programs allowing the user to perform 
a multiplicity of tasks that are fun and engaging. Internet browsing and 
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accessing a wide range of audiovisual media include social networking 
capabilities.   
 

Rationale for Current Study 
This study utilised the most popular touch screen technology, specifically the 
Apple iPad ‘tablet’ device.  This is portable, user friendly, having few 
limitations than the smaller devices (in terms of lack of connectivity to outside 
devices and lack of word processing ability).  The findings of this study may 
well be applicable to other technologies and this is an area that requires further 
investigation. We were particularly interested in any gender specific 
differences in engagement in this setting. 
 

Methods 
The study was conducted in a private school on the West coast of Scotland 
that had deployed a one iPad per child policy prior to data collection for 
approximately seven months before the study took place.  Two classrooms 
were used for the observations, which were composite classes of primary 4-5, 
and 6-7 (aged 8-11 years old). 
 
Design. 
The study was cross sectional in design, using systematic observations of two 
primary school class settings, with both teachers using identical lessons based 
upon the experiences and outcomes.  One teacher used 1:1 iPad deployment in 
one setting, and the other teacher used a traditional classroom teaching style, 
in which no touch screen tablet computer technology was used.  The same 
children were in both lessons for each teacher. Three researchers observed 
each child in each lesson for 30 minutes (60 minutes in total per child) and 
completed the Classroom Engagement Questionnaire (see below). Results 
from these observations are compared using within groups t-tests.  The study 
was designed to examine two key units of learning in the curriculum for 
excellence, geometrical and linguistic studies.  Four lesson sub units were 
observed in total: two iPad and two non-iPad based sessions.  Both group 
conditions in both lessons were the same. This was intrinsic to the study 
design.  
 
Participants. 
A total of 28 pupils were observed in the study. Table 1 outlines participant 
demographic data.  
 
Table 1 

Participant Details 

 Number Primary Age (M, SD) 

Males 18 P 4/5=10, P 6/7=8 8.6 (0.63) 
Females 10 P 4/5=5, P 6/7=5 10.6 (0.65) 
Total 28 28 9.5 (1.2) 
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Procedure. 
Teachers were instructed to perform lessons as they would if not being 
observed, half of the day using the iPad, and half using traditional teaching 
methods.  Three observers joined the class, and observed all children for 30 
minutes using the iPad, and 30 minutes being taught traditionally.  Observers 
scored each child on each item of the Classroom Engagement Questionnaire 
for both sessions. Comparisons across the two conditions were made. 

Checklist development. 
Engagement was measured using a ‘Classroom Engagement Checklist’ 
developed by the authors with reference to Engagement Theory (Shneiderman, 
1994, 1998; Kearsley & Shneiderman, 1997).  The checklist was composed of 
three subscales, measuring emotional, cognitive, and behavioural engagement, 
as well as an overall engagement score.  The scale employed 17 five-point 
Likert scale observational statements.  The scale had a good to moderate 
reliability, with Cronbach’s α values of .56 (Emotional Engagement), .82 
(Cognitive Engagement), and .55 (Behavioural Engagement), for each of the 
subscales. 

Analysis 
Mean engagement and subscale scores were compared between the 
experimental (with iPad) and control (without iPad) conditions. In addition, 
given previous research suggesting gender differences in engagement and 
classroom achievement, gender differences were also analysed. 
 

Results 
Significant differences were found between iPad and control conditions, with 
students scoring higher on overall engagement, cognitive, and emotional 
engagement when using the iPad, but not behavioural engagement. These are 
illustrated in Table 2.    
 
Table 2 

Engagement (T-Tests) 

T-tests 
Without 

iPad 
(Mean) 

With iPad 
(Mean) t-value (df) p-value Effect size 

(Cohen’s d) 

Behavioural Engagement 22.7 (3.3) 23 (3.6) -.453 (27) .654 0.087 
Cognitive Engagement 21.2 (4.9) 25 (3.8) -3.1 (27) .004** 0.87 
Emotional Engagement 17.6 (3.1) 19.5 (2.4) -2.69 (27) .012* 0.69 
Overall  
Engagement 

61.5 (9.6) 67.5 (7.9) -2.62 (27) .014* 0.68 

*p. <. 05, **p. <. 01 
 
In addition, analysis by gender revealed that the pattern of significant 
differences observed in the overall analysis remained in males, but there were 
no significant differences between the conditions for females’ engagement. 
These are illustrated in Table 3.  

Table 3 
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Gender Differences in Engagement (T-Tests) 

T-tests Without iPad 
(Mean) 

With iPad 
(Mean) t-value (df) p-value Effect size  

(Cohen’s d) 
Male Behavioural  
Engagement 

22.2 (3.7) 23.3 (3.3) -1.34 (17) .199 0.31 

Female Behavioural  
Engagement 

23.7 (4.1) 22.6 (4.1) .892 (9) .396 0.27 

Male Cognitive  
Engagement 

20.3 (5.4) 25.1 (2.8) -2.95 (17) .009** 0.9 

Female Cognitive  
Engagement 

22.8 (3.6) 24.8 (5.3) -1.21 (9) .259 0.44 

Male Emotional  
Engagement 

17.1 (3.6) 19.6 (2.1) -2.67 (17) .016* 0.85 

Female Emotional  
Engagement 

18.6 (1.8) 19.3 (5.1) -.782 (9) .454 0.18 

Male Overall  
Engagement 

59.5 (11) 68 (6.6) -2.8 (17) .012* 0.94 

Female Overall  
Engagement 

65.1 (5.1) 66.7 (10.2) -.508 (9) .624 0.198 

Discussion 
Campbell (2008) underlines the importance of the classroom environment 
designed to cultivate pupil engagement in order to enhance learning.  The 
results suggest that using the iPad in a classroom increases wide-ranging 
engagement and cognitive and emotional engagement achieved in part by 
implementing touch screen technology in schools.  
 

Gender Differences 
There has been much concern with declining male achievement in education 
in recent years (Trent & Slade, 2001). The results suggest that there are 
potential benefits that are specific to boys in harnessing the pleasurable aspect 
of the technology raising male engagement to levels comparable to that 
common in girls. However, it is important to note that the variation in scores 
ranges 2% to 4%.  The girls in the study did not decrease in engagement when 
using the iPad, but remained steady, whilst boys’ engagement improved.  In 
addition, the large standard deviation in overall engagement for girls suggests 
that the engagement levels were more spread in the female sample than the 
male.  This suggests that, for some of the girls in the sample, the iPad did 
increase engagement, whilst for others, its effects were minimal.  It could be 
hypothesised that factors such as intellectual ability, previous technological 
experience, or confidence, may distinguish between engagement levels in 
girls, but not in boys.  
 
Volman et al. (2005) found that in ICT-based activity girls favoured having an 
explanation given to them, whereas boys would rather explore the activity for 
themselves.  The nature of the iPad format favours the latter, in that a wide 
range of applications are available, and often, there are no set guidelines to 
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complete a task using the application.  Cooper (2006) has argued that much 
educational software is based upon game-like attributes of scoring points, and 
competition, and that this may appeal to boys more than girls, impacting 
positively in engagement in the teaching environment.   In terms of the 
applications (apps) used, a wide variety was available to pupils.  On the 
children’s use of the apps one of the teachers involved in the study 
commented: 

…a girl of 8 years old (X) carried out the following in the geometry 
lesson: a) Found an image on Safari. b) Put into ColorSplash to adjust 
image c) Put onto PS Express to further adjust image d) Put onto 
Brushes to add colour and detail e) Saved image onto Moxier Collage 
to add text. This was not taught. The pupils had experimented with 
each App but had free choice as to how to complete their design logo. 
X decided to experiment and was not restricted in which Apps she was 
allowed to use. It was easy for her to use and adjust, as she wanted. 
This allowed her to concentrate on the image she wanted and not to 
have her time taken up by trying to get each program to run. 

Does increased engagement lead inevitably to improvements in learning? 
Smith et al. (2007) reported increased engagement with the use of interactive 
whiteboards (and boys in particular showed increased behavioural 
engagement); however, there was no evidence of increased attainment.  This is 
clearly an event that which requires further investigation. 
 

Limitations of the Study Design and Sampling 
This study utilized an opportunistic sample of pupils attending a private school 
in which the Apple iPad was used in the classroom.  The sample size is 
smaller than would be ideal, potentially reducing the scope for creating robust 
conclusions.  Further research is therefore required with a larger sample size. 
Further investigation is also warranted on the impact of socio economic 
factors, in order to ascertain whether income and educational level of parents, 
and home environment are important variables in measurements of 
engagement.   Any underlying bias in the observers' judgements about the role 
of technology in engaging boys may have unconsciously influenced their 
scoring.  It may be interesting to investigate further the gender differences in 
engagement levels, and to ascertain whether any increase in engagement is 
translated into academic achievement. 
 

Implications and Conclusion 
A number of implications emerge from this study that may impact upon 
educational theory and practice.  Our results suggest that the technology 
afforded by the ‘iPad’ can contribute to classroom engagement.  In addition, it 
appears that boys may benefit in particular, facilitating the rise of their 
engagement to levels observed in girls.  Given the growing concern over how 
well the education system caters for the needs of boys, implementing this sort 
of technology in schools would appear a valuable endeavour. 
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