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Abstract: Although increasingly schools are using Virtual Learning Environments 
(VLEs) to teach students and society now understands the importance of Emotional 
Intelligence, the VLEs currently installed in schools can be said to be ‘emotionally 
unintelligent’ and do not help to inspire and encourage students to become 
emotionally self-aware, empathetic and responsible citizens. Meanwhile, designing a 
VLE that is emotionally intelligent and consequently responsive to students’ 
emotional and academic needs remains a challenge for both developers and 
educators. By adopting a process of inductive reasoning, this study draws upon the 
perceptions of 150 students, 35 teachers and 5 learning support assistants (LSAs) 
from one secondary school in London (United Kingdom) as well as 2 VLE Content 
Developers, to propose a framework which, it is argued, can support teachers in 
helping their students to develop both Emotional Intelligence and academic abilities. 
Data collection methods used included semi-structured interviews, questionnaires as 
well as staff and students’ focus groups. 5 approaches towards validation (context-
based, theory-based, criterion-related, response and consequential) are used to 
enhance the credibility of findings.   Primarily, this paper aims to stimulate thinking 
and consequently knowledge that will lead to the design of VLEs that emphasise and 
capture the emotional dynamics of classrooms and society. 

Keywords: Emotional Intelligence, VLEs, Secondary schools, Education 

1. Introduction 

This paper seeks to address an emerging area of need, namely Emotional Intelligence 
in VLEs. Given the increasing use of VLEs and Information and Communication 
Technologies (ICTs) in classrooms, and the likelihood that such interfaces may well 
be limited in the qualities of interpersonal relations and group social dynamics 
compared to those that take place in face-to-face learning environments, the paper 
argues that increasing attention to aspects such as Emotional Intelligence is a worthy 
topic in VLE design and implementation. Consequently, the paper shares some 
insights about how to more effectively combine VLEs and face-to-face learning 
environments in order to gain the maximum benefits of both. 

Since the launch of microcomputers into schools in England in the 1980s, some 
researchers have observed that there has been continuous introduction of ‘new’ ICT 
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initiatives into school education [1]. Some of these so-called new technologies like 
interactive whiteboards, digital recorders and voting systems, succeeded to an extent, 
in reconfiguring classroom practice in some schools [2]. However, it has been argued 
that in most instances ‘money has been spent on ICT on the basis of faith or blind 
belief in its vocational (and sometimes pedagogical) value, rather than on any basis of 
evidence’ (p. 28) [1]. One of the areas that the VLEs installed in schools fail to 
explicitly address is how they support or are used to support the development of 
students’ Emotional Intelligence [3][4]. Yet, we now accept that Emotional 
Intelligence is crucial for cognitive development and also for success in life, as it 
influences our motivation, resilience and ability to work effectively with others on 
learning tasks by helping us to keep in check those negative emotions that can distract 
the learning process [5]. 

In mathematics education within the secondary school structure of England’s 
education system, for example, we continue to witness the widespread adoption and 
use of several ICT. It is not uncommon nowadays to see the use of laptops, PCs and 
tablets in classrooms. In effect, applications, programmes and websites such as the 
MathsWatch VLE, PiXL MathsAPP, 10 Quick Questions, Mymaths and Live maths 
amongst others have grown in popularity in mathematics classrooms. Whilst these 
resources, to a large extent, help in improving outcomes in mathematics for students 
and schools that have learned to harness their affordances, their very nature promote 
individualism amongst students. This is because, their use, in most cases, requires 
students to individually watch video clips and to complete associated tasks. Not much 
can be said about the power of these resources to encourage students to work 
collaboratively on tasks, supporting each other on the way and thereby engaging less 
able or less motivated students. Even the most able or very motivated students could 
potentially miss out on opportunities to gain deeper understanding about the topic 
being learnt or the ability to empathise with peers who may be struggling on the same 
tasks that they may be working on. The sense of isolation and lack of social support 
associated with such online learning can therefore make the learning process more 
challenging for students [6] and consequently lead to frustrating and uninspiring 
experiences for students [7]. More recently, VLEs such as Fronter and Blackboard 
devoted attention to tools such as whiteboards and shared tasks, intended to support 
collaboration. Sadly, they too failed to consider how to foster and sustain conditions 
that support social contexts. In effect, whilst schools may be succeeding in improving 
academic outcomes for most students, they may also be neglecting opportunities to 
help students avoid emotionally unintelligent behaviours such as bullying, sarcasm 
and narcissism, if they do not find new ways of motivating and encouraging students 
to work collaboratively within the secured learning environments they have installed. 
Therefore, it is both imperative and critical to study the roles that VLEs can play in 
helping to develop students’ Emotional Intelligence [3]. 
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2. Current study 

2.1 Context  

This study aimed to build upon previous studies that examined the success factor of 
using VLEs to support Emotional Intelligence amongst secondary school students 
[3][4], by identifying a framework that will support teachers and schools in the 
process. It considered the experiences and views of 35 teachers (10 of whom were key 
informants and had been purposefully selected because they had previously been 
identified by their departments as lead teachers with regards to the use of the school’s 
VLE), 5 LSAs and 150 students between the ages of 11-16, all from one school in 
London. 2 VLE Content Developers were also consulted as part of the study. The 
perceptions of these participants formed the basis of the proposed framework (Fig. 1) 
for supporting the development of secondary school students’ Emotional Intelligence 
through the use of VLEs. Hence, it may be argued that the proposed framework has 
been driven by pedagogy as opposed to technology [7][8].  

Due consideration was given to ethical issues throughout the study. For example, it 
was ensured that informed consent was obtained from the school’s leadership and all 
participants, including anonymity and the right to withdraw at any stage.  

2.2 Procedure 

Ten individual semi-structured interviews were conducted with the 10 key informants 
during which the following key questions were asked: 

1. What does the term Emotional Intelligence mean to you? 
2. In what ways do you think the school’s VLE should be used in order for it to 

help in developing students’ Emotional Intelligence? 
3. Which VLE tools did you trial? 
4. In what ways (if any) do you think that the VLE tools trialled encouraged or 

supported: 
i) Reflection 
ii) Self-awareness/self-regulation 
iii) Empathy 
iv) Trust 
v) Motivation 
vi) Collaboration and relationship management 

5. In what ways (if any) did the use of collaborative tools help in  
ii) Fostering trust/good relationships? 
iii) Establishing a positive classroom ambience in subsequent lessons? 

6. Please talk me through any particular observations you made whilst trialling 
the suggested tools. 

7. Is there anything else you would like to ask or add? 
Questions 1-5 were used as a guide to maintain the focus of the study. Question 6 

was used to encourage critical reflection and to offer interviewees the opportunity to 
share their experiences and observations in relation to using the VLE tools. Question 
7 was to give interviewees the opportunity to ask any other questions pertaining to the 
study and for them to share their thoughts. 
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As a requirement, interviewees were asked to trial the use of at least two of the 
following VLE tools about a month prior to the interview: forum, videos, test tools or 
tools for leaving feedback. To improve upon the internal validity of the data 
collection process, each teacher was provided with a pro forma that highlighted some 
of the Emotional Intelligence attributes that they were to look out for. For example, 
they were asked to note down observations in relation to how the use of forums, 
videos, online testing and feedback impacted on students’ self-confidence, self-
awareness, motivation to use the VLE, relationship with others online and in class, 
empathy and trust [3]. The interviewees were consequently given opportunities to talk 
about their observations during interviews. This included their perceptions of how the 
VLE tools encouraged reflection, self-awareness/self-regulation, empathy, trust, 
motivation for learning, collaboration and relationship management. They were also 
asked about how the use of collaborative tools helped in fostering good relationships 
and positive classroom ambience in subsequent lessons. Furthermore, answers to the 
following questions were elicited from 10 focus groups each comprising 5-7 students: 

1. How does watching a topic-related video before/after lessons affect your 
emotions in the classroom? 

2. How does topic related-videos provided before/after lessons affect the quality 
of classroom discussions? 

3. Describe how the use of VLE tools such as forums, videos and tests impact 
on your: 
ii) Self confidence 
iii) Ability to reflect on tasks 
iv) Willingness to join in group discussions 

4. How do you feel about the responses offered by your peers in online forums? 
5. To what extent does the use of VLE forums and discussion encourage you to 

become empathetic towards others?  
6. Describe ways in which the VLE may be used to foster good relationships. 
The study also included staff focus groups at the initial stages to ensure that the 

concept of Emotional Intelligence is well understood by all staff involved. Staff and 
student questionnaires were used in the later stages of the study to support or dismiss 
findings from the interviews and focus group discussions. All questionnaires used in 
the study were anonymously administered using online survey tools. 

2.3 Validating the current study 

Admittedly, most attributes in educational and social research are not directly 
observable or measureable. Hence much controversy can be expected to exist about 
the findings of such studies. To help alleviate doubts about the validity of the 
approaches to this study as well as conclusions drawn from them, Table 1, adapted 
from the extant literature [9], was used as a guide to aid the critical examination of 
key aspects of the study. This ensured that due recognition was given to the validation 
process and also allowed for more robust conclusions to be drawn.  

 

Context-based validation Are the aims of the research study consistent with its context?  
What are the constraints?  

Theory-based validation Are the methods chosen supported by the literature? Do all the 
tasks that are to be undertaken have sound theoretical basis?  In 
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other words, examine what the extant literature says about 
Emotional Intelligence in relation to VLEs and how the current 
study fits in. Compare findings with existing theory. 

Response validation Use a sample that is representative. Ensure that questions 
used/asked are adequate and appropriate – internal validity. 
Also, make sure that all questionnaires are piloted. Follow-up on 
incomplete responses. Use exploratory interviews to examine 
respondents understanding of key terms in order to ensure that 
participants are approached from their perspective. By using a 
triangulation of methods examine the findings obtained from 
using different approaches to see if the different methods are 
giving the same responses. Also, ask some key informants to 
review draft case study report – construct validity. 

Criterion-related validation Do not impose preconceived ideas by using a predefined 
framework with which to code the data obtained. Let other 
people (at least two) code the same data. Examine whether or not 
the same themes arise – if not, probe further - construct validity. 
This action should also help in ensuring that the research 
approaches and hence its findings are reliable. 

Consequential validation Examine the impact of the different tasks on stakeholders. For 
example, examine the effect of introducing new characteristics to 
the VLE on students’/teachers’ motivation to use the VLE. This 
may be achieved by for example, comparing the total login 
statistics prior to and after embedding into the VLE qualities that 
promote Emotional Intelligence. Where possible, directly 
observe activities within the VLE. 

Table 1: Showing how validation was ensured in this study 

3. Data analysis  

All interviews were transcribed by one of the researchers in order to enhance 
familiarity with the data and to ensure that interview transcripts were as accurate as 
possible. Interview transcripts were subsequently emailed to interviewees so that they 
could validate them by adding to or taking away from what had been recorded. This 
represented the most effective means of validating interview data and it ensured that 
the data used in the analysis represented exactly what the interviewees had intended. 
The revised interview transcripts were then imported into NVivo 10 software for 
analysis. The analysis included: identifying the words and ideas that interviewees 
frequently referred to, coding responses into predetermined categories [3], searching 
for patterns amongst the codes and building a logical chain of evidence. Focus group 
data were presented as summaries of each group’s discussions as opposed to 
transcripts of the dialogue that took place. By comparing and contrasting the data 
obtained from the different focus groups, it was possible to assess if the themes that 
emerged from one group also emerged from the other groups. Hence, the validity of 
the strategy was enhanced although this approach also meant that key points raised 
could not always be traced to the person who made them for clarification. To facilitate 
analysis, the data collected were coded using the predetermined categories [3]. Staff 
responses to the questionnaires were initially analysed separately from the students’ 
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responses. The process involved grouping all answers to a question, reading through 
answers to open-ended questions to identify common themes and then comparing and 
contrasting such themes with those that had emerged from the interviews and focus 
groups.  

4. Results and Discussion 

4.1 Findings 

The proposed framework (Fig 1) is underpinned by the following findings that 
resulted from the data analysis of all the data collected in the study: 

• VLE tools can be used to facilitate revision and peer-support 
• Emotionally intelligent behaviour in class or in a VLE is underpinned by 

emotional and cognitive maturity 
• The ability to give and accept feedback when working within a virtual 

environment facilitates the development of emotionally intelligent attributes 
• Strategic use of VLE tools can promote collaborations and positive 

relationships, both online and during face to face classroom sessions 
• Strategic use of VLE tools can promote self-esteem, self-confidence, self-

awareness, self-regulation, motivation and empathy (SSSME) 
• Teachers require time and support to successfully develop as well as use 

VLE tools to meet the needs of students 

 

 Figure 1: Framework for developing secondary school students' Emotional Intelligence using 
VLEs 

4.2 Explaining the framework 

The framework suggests five inter-related activities that need to underpin the practice 
of teachers if they are to help their students to develop Emotional Intelligence 
attributes. The arrows show how the variables are related and the extent to which they 
depend on each other. Double-ended arrows have been used to show interdependence 
between variables. It can be seen that there is an arrow pointing to Emotional 
Intelligence from each of the five variables. This highlights the primary proposal of 
the framework, developing the Emotional Intelligence of secondary school students 
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through the use of VLEs requires the effective use of all the five variables in the 
model.  

It is easily recognisable that the numbers of arrows pointing to the key variables 
vary. This emphasises two things: Firstly, it shows which other variables that a 
particular key variable depends on for successful use. Secondly, it gives an indication 
of the relative importance of a key variable to the framework. In other words, it is 
being proposed for example, that the use of forums and feedback represent the two 
most important key variables within the framework. Both are connected by four 
arrows (to the other key variables), indicating that they support or can be supported by 
the activities undertaken within the other key variables. What is being illustrated here 
is that a VLE forum, for example, can be used to provide guidance and support for 
students as part of the homework they will be required to do. Used this way, students 
are able to access support from peers and teachers as well as provide support and 
information to others. This study showed that using VLE forums in this way helps 
students to develop SSSME. The framework also suggests that a VLE forum should 
be used to provide a platform for students to support each other with online tests; to 
discuss issues raised in a video resource; and to provide positive feedback in relation 
to academic achievements as well as contributions to discussions. This study showed 
that, used this way, VLE forums allowed students to interact with one another in a 
friendly manner thereby encouraging them to work well with each other beyond the 
physical classroom environment. As a consequence, one teacher (anonymous 
questionnaire respondent) stated that students are encouraged to continue to build 
their relationships and are in a better position to positively support each other. 
Another colleague responded during the interview that VLE forums make it possible 
for students to relate to the opinions of other people ‘whom they may not socially mix 
with in a normal classroom setting’. As a consequence, they suggested that students’ 
ability to empathise and also to interact with such individuals is facilitated. It also 
emerged that because students know that their opinions are important and that 
‘everyone else is going to read them’ they take time to form such opinions carefully 
and in the process become more self-aware. 

Compared with the setting up of online tests, or the recording, editing and 
uploading of video resources, using forums and feedback within a VLE are two 
activities that do not require a lot of effort to set up. Yet they have enormous potential 
in terms of helping to support Emotional Intelligence development in secondary 
school students. This point of view found some congruence amongst all the teachers 
who were interviewed and it was apparent that these represented activities that 
participants more readily engaged in within the school’s VLE. All ten teachers who 
were interviewed in the current research reported ‘immediate’ benefits in terms of 
providing support, starting a discussion, exploring a new topic or providing a platform 
for expressing opinions. Similar to the findings of this research, some earlier 
researchers have observed that introducing interactive elements such as VLE forums 
enables VLE users to communicate and engage interactively with each other [10]. 
Other research studies, though undertaken within the further education sector, also 
offer support for the use of forums and feedback in VLEs. For example, an earlier 
study has shown that opportunities to receive quick feedback from tutors and to use 
discussion forums represented the most useful VLE components for students [11]. 
Furthermore, that study reported that 83.33% of the 108 students who took part in a 
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research considered forums as the most useful VLE component whilst 55.56% opted 
for learning through feedback [11].  

Apart from its connections with the other key variables, the use of feedback in 
VLEs underpins the successful adoption of every key variable in the proposed 
framework. This is the reason for placing ‘feedback’ at the base of the diagram in Fig 
1. In other words, the point being projected is that the successful use of feedback in 
VLEs is the basis upon which the VLE tools proposed can be effectively used to 
develop students’ Emotional Intelligence. For, positive performance feedback yields 
higher motivation and engagement whereas negative feedback has the propensity of 
reducing motivation and promoting frustration [12]. Moreover, there is some 
indication in the extant literature that suggests that the emotionally least skilled 
benefit not merely from receiving feedback on their Emotional Intelligence, but from 
receiving it in a way that mitigates their defensiveness and propels them toward 
constructive development [13]. 

The absence of a connection (arrow) between videos and online tests in the 
proposed framework does not suggest that videos cannot be used to support tests or 
vice versa. The connection is absent because it would be unrealistic to expect teachers 
to create video resources that related to every test that they put on the VLE. That said 
analysis of the fieldwork data showed that well-tailored video resources relating to 
tests, when put on a VLE, can lead to effective revision, successful learning and 
significant improvements in achievement for most students (see also [3]). This in 
effect can promote confidence and stir up positive emotions, as well as the motivation 
to try harder or contribute positively to subsequent classroom discussions [13]. 
However, the findings of the current study suggested that using VLEs in this way 
limits students’ capacity to discover information for themselves and consequently can 
reduce their ability to become creative learners. 

The primary purpose of the Homework diary within the framework is to ensure 
that everyone enters and uses the VLE. This is because in schools teachers are 
supposed to set homework regularly and students are expected to complete such 
homework. Adopting and enforcing the use of a Homework diary within a school’s 
VLE, therefore, serves as a means of ensuring that teachers and students use the VLE 
and consequently, are exposed to its affordances as well as other useful resources 
within it.  

4.3 What are the enablers and inhibitors? 

This study highlighted the fact that for a VLE to be used to support Emotional 
Intelligence it must first be embraced by its users. This in turn depends on the 
perceived ease of use of the VLE and how well the user interface supports educational 
contexts [10][15]. The staff questionnaire showed some congruence with this 
assertion as 86.2% of teachers and LSAs indicated that they were encouraged to use 
the VLE because of its perceived ease of use. Teachers and LSAs also reported that 
‘access to support’ is a major factor that influences their decision to accept and use 
the VLE. The study brought to light that a poorly planned or presented VLE page – 
one which is difficult for learners to use – is as off-putting as a poorly presented web 
page or a poorly planned lesson. 

It was also noted that the successful use of reflective journals represents another 
key enabler for using VLEs to support Emotional Intelligence. This is because an 
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effective reflective journal enables users to recognise patterns in their work; to 
consider impacts on their emotions; to establish causal links; and to discriminate 
between the positive and negative effects of their emotions. With particular reference 
to the use of forums within the framework, this study showed that that the success of 
VLE forums depends on students’ emotional and cognitive maturity, supervision and 
the subject matter. The current study found that that if students are using the forum 
because they are interested, then they will develop positive relationships. On the 
contrary, one of the key informants highlighted that ‘forums can also lead to very 
negative relationships when students begin to choose between whom to respond to 
and whom to ignore’. 

Similar to observations made by previous researchers [11], findings of the current 
study revealed that staff workloads; their familiarity with the use of the VLE; and the 
lack of time to experiment with VLE tools represented the main inhibitors to using the 
VLE tools proposed. It was apparent also, as with [1] and [16], that user resistance is 
a crucial inhibitor that needs to be addressed if the proposed framework is to be 
successfully implemented across a department or school.  

5. Conclusions 

One of the key tenets of the Personal, Social, Health and Economic Education 
(PSHEE) curriculum in England is that it aims to inspire and encourage students to 
become kinder, confident, thoughtful and responsible citizens in the communities in 
which they live. Somehow, these qualities are not fully captured by the technologies 
that are used to support learning in schools. So, whilst teachers talk to students about 
the need to develop self-awareness, social awareness and relationship management 
skills, they unwittingly point the same students in the direction of individualism 
through the technologies that have been adopted. The current study proposes 
therefore, that whilst VLEs should be designed to fit around curriculum areas and 
must be used for teaching and learning, they should enable students to be reflective 
and to manage relationships. Such collaborative learning opportunities will without 
doubt, help students to collaborate with their peers on cognitive tasks, to value being 
part of a group, and also to appreciate the social and interpersonal aspects of learning 
[12]. The current study has shown that the benefit of helping students to develop their 
Emotional Intelligence abilities when they work within a VLE transcends that 
environment. This is because subsequent classroom discussions are likely to be 
reflective, collaborative and hence more productive.  The classroom environment 
itself can thus be expected to exude calmness and emotional stability, thereby 
promoting trust, collegiality and the maximisation of students’ potential. Indeed, 
VLEs have come to stay. Therefore, now that they are being used to teach students 
and schools do understand the importance of Emotional Intelligence, it is imperative 
and critical to study their efficacy and productivity [3]. The framework proposed in 
this study represents one way that teachers may use the ‘emotionally unintelligent 
VLEs’ currently installed in schools to help students to develop their Emotional 
Intelligence abilities. However, there may yet be other ways by which educators may 
manipulate the level of student engagement by intentionally selecting materials and 
integrating them into the learning process [17]. VLE designers may also have new 
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ideas. It is hoped though that this paper helps to stimulate thinking in the areas 
discussed and thereby offer knowledge that will lead to the design of VLEs that 
emphasise and capture the emotional dynamics of classrooms and society. 

References 

[1]  Wellington, J. ‘Has ICT come of age? Recurring debates on the role of ICT in education, 
1982–2004’, Research in Science & Technological Education, 23(1), 25–39 (2005)  

[2]  Crook, C. and Cluley, R. ‘The teaching voice on the learning platform: Seeking 
classroom climates within a virtual learning environment’, Learning, Media and 
Technology, 34(3), 199–213 (2009) 

[3]  Donkor, F. ‘Towards emotional intelligence behaviour within virtual learning 
environments: Perceptions of secondary school teachers’, International Journal for e-
Learning Security, 4(1), 359–365 (2014)  

[4]  Donkor, F. ‘Using VLEs to Support Emotional Intelligence: A Secondary School 
Perspective’, Proceedings of 10th IFIP World Conference on Computers in Education, 
(Ed. Reynolds, N. and Webb, M.), July 2-5, Torun, Poland, pp. 36-44 (2013) 

[5]  Goleman, D. Emotional intelligence: Why it can matter more than IQ. London: 
Bloomsbury Publishing PLC (1996) 

[6]  Kim, C., Park, S.W. and Cozart, J. ‘Affective and motivational factors of learning in 
online mathematics courses’, British Journal of Educational Technology, 45(1), 171–185 
(2012) 

[7]  Hove, M.C. and Corcoran, K.J. ‘Educational technologies: Impact on learning and 
frustration’, Teaching of Psychology, 35(2), 121–125 (2008) 

[8] Cooper, B. ‘The significance of affect in multi-modal communication: lessons for on-line 
learning’, The International Journal of Interactive Technology and Smart Education, 
Special issue (2006) 

[9]  Selvaruby, P. S., O‘Sullivan, B. and Watts, D. M. ―School-based assessment in Sri 
Lanka: Ensuring valid processes for assessment-for-learning in physics. In Coll, R. K. 
and Taylor, N. (eds). Education in context: An international perspective of the influence 
of context on science curriculum development, Implementation and the student-
experienced curriculum, Sage, London (2008) 

[10]  Liu, I.-F., Chen, M.C., Sun, Y.S., Wible, D. and Kuo, C.-H. ‘Extending the TAM model 
to explore the factors that affect intention to use an online learning community’, 
Computers & Education, 54(2), 600–610 (2010) 

[11]  Limniou, M. and Smith, M. ‘Teachers “and students” perspectives on teaching and 
learning through virtual learning environments’, European Journal of Engineering 
Education, 35(6), 645–653 (2010) 

[12]  Mullins, D., Deiglmayer, A. and Spada, A. “Shaping Knowledge co-construction” In 
Baker, M., Andriessen, J. and Je`arvele`a, S. (2013) Affective learning together: social 
and emotional dimensions of collaborative learning, Routledge, Milton Park, Abingdon, 
Oxon (2013) 

[13]  Sheldon, O.J., Dunning, D. and Ames, D.R. ‘Emotionally unskilled, unaware, and 
uninterested in learning more: Reactions to feedback about deficits in emotional 
intelligence’, Journal of Applied Psychology, 99(1), 125–137 (2014) 

[14]  Stiggins, R. ‘From formative assessment to assessment for learning: A path to success in 
standards-based schools’, Phi Delta Kappan, 87(4), 324–328 (2005) 

[15]  Mueller, D. and Strohmeier, S. ‘Design characteristics of virtual learning environments: 
State of research’, Computers & Education, 57(4), 2505–2516 (2011) 



337 
 

[16]  Shin, D. H., Biocca, F. and Choo, H. “Exploring the user experience of three-dimensional 
virtual learning environments” Behaviour & Information Technology, 32(2), 203–214 
(2013) 

[17]  Taylor, S.S. and Statler, M. ‘Material matters: Increasing emotional engagement in 
learning’, Journal of Management Education, 38(4), 586–607 (2013) 

 


	Tomorrow’s Learning: Involving Everyone
	Learning with and about technologies and computing
	Edited by:
	Arthur Tatnall and Mary Webb
	WCCE-2017 Committees
	WCCE-2017 International Program Committee
	Organising Committee
	Table of Contents
	Preface


	Futures of technology for learning and education
	Innovative practices with learning technologies
	Computer Science Education and its Future Focus and Development
	The Dublin Declaration
	Futures of Technology for Learning and Education

	1. Introduction
	2. Framework for analysis
	3. Liberating the learner
	4. Discussion
	5. Developments since 1995
	6. Tomorrow’s learning: ‘involving everyone’
	7. Discussion
	8. Conclusion
	References
	1   Introduction
	2   The Vision within the New Zealand Education System
	3   Challenges to Achieving the Vision
	4   Discussion and Conclusion
	References
	1. Introduction
	2. Methodology
	References
	1   Introduction
	2   Literature Review
	3   Study Design, Method/Methodology
	4   Findings and Discussion
	5   Conclusion
	References
	1.  Introduction and Research Background
	2.  Objectives of the study
	3.  Methodology
	3.1  Context of the Experimental School and Sample
	3.2  The Research Instrument
	3.3  Data analysis

	4.  Results
	4.1  Descriptive measures for pupils’ views and factorial structure of the questionnaire
	4.2  Impact of pupils’ individual characteristics (gender, age, frequency of internet use) on the “internet attitudes” factors

	5.  Discussion and Conclusions
	References
	1. Introduction
	2. Background
	1.1 Aims of the project
	1.2 Games in education

	2. Research and results
	2.1 Development process
	2.2 Results of collaboration

	3. Discussion
	4. Conclusion
	References
	1. Introduction
	2. Methodology
	3. Nature of studies under review
	4. Impact of online game-based learning /gamification on dispositions
	5 Impact of online game-based learning/gamification on cognitive abilities
	6 Impact of online game-based learning/gamification on behaviours
	7 Conclusion
	References
	1. Introduction
	2. Essence of Alternate Reality Gaming
	3. AR Gaming in Higher Education: A discussion on pros and cons
	3.1. The strengths
	3.2. The weaknesses

	4. The Verdict
	References
	1. Introduction
	2. Literature
	3. Methodology
	4. Results
	5. Discussion
	6. Conclusion
	References
	1   National context and challenges
	2   Main innovative characteristics of the e-Fran program
	3   Results from the selection process
	4   The e-Fran program follow-up
	5   Conclusion and future work
	References
	1. Introduction
	2. Literature Review
	2.1 Peer Observation, Peer Learning and Professional Learning Communities
	2.2 Mobile Technologies Enabling Computer Supported Collaborative Learning (CSCL)

	3. Context & Study Design
	4. Results and Discussion
	4.1 PST Perceptions of Mobile Technology Supported peer observation Process
	4.2 PST Focusses of peer feedback

	5. Conclusions and Implications
	References
	1 Introduction
	2   Method
	2.1 Participants and procedure
	2.2 Instruments

	3   Results
	4   Discussion
	References
	1. Introduction: The Domain of VET and Mobile Learning
	2. Methods: Interviews and Qualitative Content Analysis
	3. Results: Expertise of Trainers
	3.1 Tasks and activities
	3.2 Communication and task assignment in the apprenticeship
	3.3 Learning materials
	3.4 Expectations of trainers towards mobile learning

	4. Conclusion and Outlook: Mobile Learning in VET
	4.1 Summary and resulting requirements
	4.2 An approach for a mobile application to support learning tasks in VET and mechanical engineering
	Acknowledgements


	References
	1. Introduction
	2. Current state of research
	2.1 The use of new technologies at school
	2.2 Students and their Computer Literacy
	2.3 The relationship between the use of new technologies and CIL

	3. Research questions
	4. Methodology
	4.1 Sample
	4.2 Instruments and Methods
	Composition of Longitudinal Section. In order to model the longitudinal section, all students who only participated at one time of measurement were excluded from the analyses. The original 119 participants were hence reduced to 105 students that const...
	Tablet use. The use of tablets was assessed in a subject-specific approach for all school subjects. In the following, the frequency of tablet use is reported for the main subjects of German, Mathematics and English. The five-tier response format range...
	Computer Literacy. For the purpose of assessing the students‘ computer literacy, the National Educational Panel Study’s (NEPS) computer literacy test for Grade 9 was used [34]. Due to the fact that a few tasks of the Grade 9 NEPS test were no longer u...


	5. Findings
	5.1 Tablet use
	5.2 Computer Literacy
	5.3 Relationship between computer use and computer literacy – students achievement
	5.4 Relationship between computer use and computer literacy – teacher’s perspective

	6. Discussion and outlook
	References
	1. Introduction
	2.  Research Methodology
	2.1 Research Design
	2.2 Sample and Sampling Procedures
	2.3 Research Instruments
	2.4 Data Collection and Analysis

	3. Results
	3.1 Learner Demographic and Characteristics Information
	3.2 Students Experiences on the Remote Collaborative Course Environment
	3.3 Tools and Methods Used for Remote Collaboration
	3.4 Challenges Encountered in Remote Collaboration
	3.5 Students’ Perceptions’ on Remote Collaboration for Learning  ICT4D Course

	4. Discussion
	5. Conclusion and Future Work
	References
	1. Introduction
	2. Literature Review
	2.1 Array of collaborative software features
	2.2 Google Applications for Work
	2.3 Cloud Computing in Higher Education

	3. Research Design
	3.1 Method
	3.2 Data Analysis

	4. Results
	4.1 Real time collaboration
	4.2 Video Conferencing
	4.3 Technology experience and future plans
	4.4 Apps challenges
	4.5 Conversational analysis
	4.6 Discussion topic: Introducing Connectivism
	4.7 Minutes of a meeting coordinated at Facilitator’s office through Skype video conferencing

	5. Conclusion and future work
	References
	1. Introduction
	1.1 Background and context: Teacher Professional Learning Framework
	1.2 Impact of the Professional Learning Framework
	1.3 Problems of Scalability

	2. Scaling the Model of Professional Learning: MOOC related literature
	2.1 Why a MOOC?
	2.2 Can we recreate deep learning conversations live online?

	3. Design & Development of the 21CLD MOOC
	3.1 Designing opportunities for online deep learning conversations

	4. Conclusion
	References
	1   Introduction
	2   Didactical models and concepts
	2.1 Classical didactical models
	2.2  Set of didactical terms
	2.3  Templates and patterns
	2.4  Integration of a competency model

	3   Ontology
	3.1  Representation of didactical term sets
	3.2  Graphical user interface (GUI)
	3.3 Summary, current status

	4   Outlook
	References
	1. Introduction
	2. Structure of the Proposed Model
	2.1 Framework for Digitally Mature Schools

	3. Methodology
	3.1 Instrument for Measurement of Digital Maturity of Schools
	3.2 Initial Self-evaluation of Schools
	3.3 Initial External Evaluation of Schools

	4. Results
	5. Discussion
	6. Conclusion
	References
	1. Introduction
	2. The Secure Exam Environment (SEE)
	2.1 How do we secure the SEE?
	2.2 How do we ensure the SEE is reliable?
	2.3 How do we maximize the availability of the SEE?
	2.4 How do we protect the privacy of examinees?
	2.5 How do we support flexibility for examinees?

	3. Technical Obstacles and Challenges
	4. Organizational Obstacles and Challenges
	4.1 Organizational challenges before an exam
	4.2 Organizational challenges in the lecture hall
	4.3 Support after an eExam

	5. Experiences with eExams at the AAU and Further Developments
	5.1 (Dis-)Advantages for students
	5.2 (Dis-)Advantages for lecturers
	5.3 Further developments

	6. Conclusion
	References
	1. Introduction
	2. Old, Elderly, or Senior?
	3. Physical activity using motion detection devices
	4. Economic and demography
	5. Problem and objectives
	6. Methodology
	7. Expected outcomes
	Acknowledgments

	References
	Innovative Practices with Learning Technologies

	1 Introduction
	2 Background
	3 Method and Design
	4 Findings
	5  Discussion
	5.1 Task progression
	5.2 Sourcing Images
	5.3 Documentation
	5.4 Managing Digital Storytelling in the Classroom
	5.5 Digital storytelling and literacy

	6  Conclusion
	References
	1. Introduction
	2. Rospino: Design Features
	2.1 Research and Development

	3. Present Research
	3.1 Gender Differences: Beliefs, Expectations and Perceptions
	3.2 Self-efficacy and Gender
	3.3 Perceived Engagement and Gender
	3.4 Video Behavioural Observation

	4. Robotics in Primary Education
	5. Methods
	5.1 Participants
	5.2 Conditions
	5.3 Measures

	6. Research Results
	6.1 Results Regarding Changes in Self-efficacy
	6.2 Results Regarding Perceived Engagement
	6.3 Analysis of Results of Video and Programs

	7. Discussion and Limitations of the Research
	References
	1. Introduction
	2. Background and Literature Review
	3. Design Considerations and Decisions
	4. Evaluation of the Decision Support Tool
	5. Discussion
	6. Conclusion
	References
	1. Introduction
	2. Methods
	3. Results
	3.1 AR in Clinical Skills Education
	3.2 Clinical Augmented Reality Objects in Physical Examination (CAROPE)

	4. Discussion
	5. Conclusion
	References
	1. Introduction
	2. Preferences for accepting a haptic learning resource
	2.1 How the study was performed
	2.2 Different elements considered: gender, prior experiences, and acceptance
	Gender differences were reported in the fields of education including medical related disciplines [18, 19], but hardly found in anatomy learning. In the area of this study, gender differences were insignificant with respect to questions regarding acce...

	2.3 Preferred learning style
	2.4 Course enrolled and preference of haptics
	2.5 Previous 3D experience

	3. Conclusion and Future Direction
	Acknowledgments. We thank the University of Tasmania for a Teaching Development Grant which enabled us to explore this new technology in class. Thanks also go to the teaching team and the students involved in the user tests.

	References
	1. Introduction
	2. Related work
	2.1 Conversational intelligent tutoring systems
	2.2 Interpreting the non-verbal behavior of learners
	2.3 Comprehension classification by automata

	3. Hendrix 2.0
	4. Study: automatic classification of e-learner comprehension during on-screen conversational interactions
	4.1 Participants
	4.2 Method
	4.3 Results and discussion

	5. Conclusions
	6. Future work
	References
	1. Introduction
	2. The Value of Professional Education in Project Management
	3. PRINCE2 Project Management Methodology
	4. Research Study – Longitudinal Case Study
	5. Implications
	6. Conclusion
	References
	1. Introduction
	2. Research design
	3. Teacher-driven learning analytics
	4. Learning analytics in 1:1 environments
	5. Discussion
	6. Conclusion
	References
	1. Introduction
	2. Background
	2.1  Mobile Learning
	2.2  A pedagogical framework for m-learning: iPAC
	2.3 Feature Based Sentiment Analysis

	3. Study Design
	4. Results
	5. Discussion
	6. Conclusion and Future Directions
	References
	1. Introduction
	2. Methodology and Analysis
	2.1 The research interviews
	2.2 Analysis

	3. Findings
	3.1  Emerging Storylines
	Storyline # 1 Reading chemical subscripts
	Storyline # 2 I know … H2O
	Storyline # 3 This is … fun/interesting/easy


	4. Conclusions
	References
	1. Introduction
	2. Methodology
	3. Research setting and empirical data
	4. Analysis of the Data
	Video conferences: lurking, listening and leaving
	Video presentations: snooping and sneaking
	Online discussions in Adobe Connect and/or Moodle: The few
	Evaluation of the session: Lack of engagement

	5. Discussion and conclusion on the research question
	References
	1. Introduction
	2. Literature Review
	3. Methodology
	4. Findings and Discussion
	5. Conclusion
	References
	1. Introduction
	2. Background
	3. The Present Study
	3.1 Interventions (SRSD and SRSD+ICT intervention)
	SRSD model
	SRSD+ICT model


	4. Methodology
	4.1 Participants
	4.2 Writing measures and procedures

	5. Results and discussion
	6. Conclusions and Implications
	References
	1. Introduction
	2. Current study
	2.1 Context
	2.2 Procedure
	2.3 Validating the current study

	3. Data analysis
	4. Results and Discussion
	4.1 Findings
	4.2 Explaining the framework
	4.3 What are the enablers and inhibitors?

	5. Conclusions
	References
	1. Introduction
	2. Qualities of Learning
	3. The Virtual Learning Course
	4. Data Collection Methods
	5. Results
	6. Discussion
	7. Conclusion
	References
	1. Introduction
	2. Perspectives
	2.1  Tools
	2.2  Processes

	3. The Program
	4. The Study
	4.1  Data Sources and Evidence

	5. Results
	5.1  Teacher: Ms. A
	5.2  Teacher 2: Ms. B
	5.3  Cross Case Analysis

	6. Significance and Implications
	References
	1. Introduction
	2. Context
	3. Methodology
	3.1  Participants

	4. Results and Discussion
	4.1  Is there evidence of improved confidence with ICT (TK)?
	4.2  Is there evidence of increased understanding of the pedagogical implications of using ICT (PK)?
	4.3  Is there evidence of increased understanding of the ICT requirements for teachers (CK)?
	4.4  Is there evidence of an increased likelihood of PSTs using digital technology in the future?
	4.5 Other findings

	5. Limitations and Challenges
	6. Conclusion
	References
	1. Introduction
	2. The DIY Concept
	3. Implementation of DIY into Education
	4. A Model of DIYLab Activity
	4.1 Key features of DIYLab activities

	5. Specification of a Research Field
	5.1 Research Methodology
	5.2 Characteristics of student teachers participated in DIYLab activities

	6. Analysis of Some DIYLab Activities Performed by Student Teachers
	6.1 Ways in which the DIYLab activities met the defined requirements
	(1) Collaborative learning
	(2)  Inquiry-based teaching and learning
	(3)  Trans-disciplinary knowledge
	(4)  Autonomous / Self-regulated learning
	(5)  Digital literacy improvement / Digital competence
	(6)  Connection to study programmes / curriculum

	6.2 Examples of DIYLab activities carried out by Bc degree student teachers
	6.3 Examples of DIY activities carried out by MA degree student teachers
	6.4 Examples of DIY activities carried out by pupils and completed in lessons managed by ICT student teachers on school practice

	7. Conclusions
	References
	1.  Background
	2.  Introduction to the study
	3.  Development of the hapTEL Virtual Simulator
	4.  Evolvement of the Teaching and Learning Setting and Workshop Activities
	5.  Discussion and conclusions
	References
	1   Introduction
	2 Related Works
	2.1 Motivation and Short-term Goal
	2.2 Backward Design and Backward Learning
	2.3 Concept Map and Ontology

	3 EduGraph
	4 EduGraph Ontology
	4.1 Relationship Type
	4.2 Upper Ontology of EduGraph Ontology

	5 Tentative Evaluation through Actual Applications
	5.1 Application to “Introduction to Information Technology” in 2015
	5.2  Other Applications and Discussion
	6   Summary and Future Works
	References
	1  Introduction
	2   Literature
	3   Method and Approach
	4   Findings
	5   Discussion
	6   Conclusion
	References
	Computer Science Education and its Future Focus and Development

	1. Introduction
	2. Key challenges and issues
	3. Rationales for Computer Science in the curriculum
	4. The position of Computer Science in the curriculum
	5. Structuring the curriculum
	6. Pedagogical and Assessment challenges
	7. Discussion and conclusions
	References
	1   Introduction
	2   Looking Beyond National Borders
	3   A Very Short History of Digital Education in Austria
	4   Some Findings from a Nationwide Empirical Research
	5   Towards a National Curriculum
	6   Concluding Remarks
	References
	3.1 Industrial Collaborative Research Projects
	3.2  Internal Projects

	1. Introduction and Motivation
	2. Phenomena of the Digital World: Ubiquitous Computing and Internet of Things
	3. Analyzing Social Demands
	3.1 Research Goals and Data Gathering
	3.2 Data Analysis
	3.3 Results and Interpretation

	4. Conclusion
	References
	1. Introduction
	2. Early Computing in Australia
	3. The Beginnings of Computer Science and IS Curricula
	4. Methodology
	5. IS Curricula at Footscray Institute in the 1970s and 1980s
	6. IS Curricula at Western Institute in the late 1980s
	7. Information Systems Curricula at VU from the 1990s – 2000
	8. IS Curriculum at VU from 2000 – the Present
	8.1 The Rise and Fall of Electronic Commerce
	8.2 Enterprise Resource Planning (ERP)
	8.3 Consolidation of Offerings, ‘Fly By Nighters’ and a New Area

	9. Conclusion: What of the Future?
	References
	1. Introduction
	2. Related Research
	3. Research Question and Data Collection
	3.1 Data Validity

	4. Results and Analysis
	4.1 Participants
	4.2 Programming Experience
	4.3 Programming Languages
	4.4 Helpfulness of Experience
	4.5 Origins of Experience

	5. Discussion
	References
	1. Introduction
	2. Structuring Computing Interest
	3. Investigating Interest in Computing
	3.1 Structure of the Questionnaire
	3.2 Data Collection and Evaluation

	4. Results of a First Pilot Study
	4.1 Descriptive Statistics
	4.2 Selected Differences between Groups of Persons

	5. Conclusion and Outlook
	References
	1   Introduction
	2   Overview of the Summer Camp
	2.1 Game Strategies for ChainReaction (blue)
	2.2 Invited Speakers (red)
	2.3 Robotics Session (green)
	2.4 Presentations (yellow)

	3 Survey Results
	3.1  Pre-Survey: Prior Computing Experiences (Social Encouragement/Self Perception)
	3.2  Pre- and Post-Survey: Attitude towards Computing (Self-Perception/Career Perception)
	3.3. Post-Survey: Camp Experience (Academic Exposure/Career Perception)

	4   Conclusion
	References
	1. Introduction
	2. Method
	3. Results and Discussion
	Gender
	Diversity
	Special Educational Needs
	Attainment
	Economic disadvantage

	4. Conclusions
	References
	1. Introduction
	2. Relevant Literatures
	3. Methodologies
	4. Findings
	4.1 The possibility of educational support on computing and informatics
	4.2 Limitations of educational support on computing and informatics

	5. Discussion and conclusion
	References
	1. Media Education and Computer Science
	2. Task Design
	3. Fostering computational thinking
	3.1 Abstraction
	3.2 Algorithms
	3.3  Decomposition
	3.4  Generalisation

	4. Evaluation
	5. Conclusion
	References
	1. Introduction and motivation
	2. Background and related work
	3. Research questions
	3.1 Definitions of constructs

	4. Research method
	4.1 The measurement instrument
	4.2 Planning and implementation

	5. First results
	6. Conclusion
	References
	1. Introduction and Motivation
	1.1 Kelly’s Personal Construct Psychology
	1.2 Related Work and Our Goals

	2. Methodology
	2.1 Origins of the Repertory Grid Technique
	2.2 Modifications of the Technique
	2.3 Analysis and Interpretation of Repertory Grids and the Importance of Explanations during Repertory Grid Interviews
	2.4 Developing the Repertory Grid Interviews for this Particular CSE Study

	3. Results
	3.1 Execution of this Investigation
	3.2 Evaluating the Repertory Grid Interviews
	3.3 A Comparison of the Perceptions of the Internet We Won in this Study and the Results of Other Works

	4. Discussion
	4.1 Advantages of Using the Repertory Grid Method Instead of Other Instruments

	5. Conclusion
	References
	1. Introduction
	2. Data Management from a CS Perspective
	3. Related Work
	4. Teachers’ Content Knowledge and Attitudes
	4.1 Aims
	4.2 Survey Method and Implementation
	4.3 Results and Interpretation

	5. Students’ Knowledge and Experience
	5.1 Aims
	5.2 Survey Method and Implementation
	5.3 Results and Interpretation

	6. Conclusion
	References
	1   Background
	1.1 Defining Procedures in Research Literature
	1.2 Defining Procedures in Scratch

	2   Procedural Abstraction within ScratchMaths
	2.1 SM Pedagogic Strategy for Definitions

	3   Method
	3.1 Analysis
	3.2 Initial Issues and Misconceptions
	3.3 Use of Definitions after SM Intervention

	4   Discussion
	5   Conclusion
	References
	1. Introduction
	2. Literature review
	3. Background information about the project
	4. Method
	4.1  Sample
	4.2  Sources of data

	5. Data and results
	5.1 Curiosity
	5.2  Challenge
	5.3  Collaboration, communication, creativity and critical thinking
	5.4 Computational thinking
	5.5 Coding/programming

	6. Discussion and conclusion
	References
	1. Introduction
	2. Method
	2.1 Programming Workshop
	2.2 Programming Environment: Pyonkee
	2.3 Analytical Sample
	2.4 Analytical Method
	2.5 Focused Situation.
	2.6 Levels
	2.7 Phases

	3. Results
	3.1 Summary
	3.2 Detailed Analysis
	Scene 1: X struggled by herself (Phases 1–6).
	Scene 2: X and Y shared the problem (Phases 7–12).
	Scene 3: X and Y compromised (Phases 13–20).
	Scene 4: Clarified the Goal (Phase 21–27).


	4. Discussion
	5. Conclusion and Future Directions
	References
	1. Introduction
	2. Related research
	3. Computational Analysis and Design Engineered Thinking (CADET) Framework
	4. Operationalisation of Framework to Process
	4.1 Best Practice in Teaching Software Development
	4.2 Best Practice in Software Development Processes

	5. Computational Analysis and Design Engineered Thinking (CADET) Software Development Process
	1. Understand the problem - Using the support tool, learners will be invited to articulate their understanding of either a problem that they have provided or a problem that is provided to them as part of the learning process stage. This articulation o...
	2. Break into tasks - This stage employs decomposition to convert the high-level summary and specification from stage 1 into an intermediate set of constituent tasks and to further refine those tasks into more basic tasks if required. In order to make...

	6. Discussion
	References
	1. Introduction
	2. Background
	2.1 A preliminary case: Swengi - A new interface for a mobile version of a daily newspaper
	2.2 Students
	2.3 Curriculum reform and agile study modules

	3. Research and methods
	4. Results
	4.1 Findings
	4.2 Results of collaboration

	5. Conclusion
	References
	1. Introduction
	2. Related Work
	3. Information Dashboard
	4. Research Method
	4.1  Research questions
	4.2  Education environment descriptions
	4.3  Use of the dashboard and analyzed discourse
	4.4  Coding method

	5. Results
	5.1 Short descriptions of each case
	Case 1: Effects of reordering assignments
	Case 2: Compile error correction time and its improvement
	Case 3: Working time and maximum lines of codes
	Case 4: Characteristics of the assignment and improvement of instruction
	Case 5: Working time outside of classroom
	Case 6: Correlation between several coding metrics
	Case 7: BlockEditor usage of the 2016 year's course

	5.2 Results of qualitative analysis

	6. Discussion
	References
	1   Introduction
	2   Background and Related Work
	3   Methodology
	3.1  Design
	3.2  Item construction
	3.3  Participants

	4   Results
	4.1  Lookup Count
	4.2  Lookup Time
	4.3  Working Memory

	5   Discussion
	6   Conclusion
	References
	1   Introduction
	1.1  Related work
	1.2 Research Questions

	2   Project Structure
	2.1  Research Design
	2.2  Research Instruments

	4   First results
	5  Conclusion
	References
	1. Introduction
	2. Discussion of Organizational Models of Computing Education
	2.1 Integration into Existing Subjects
	2.2 A Separate (Mandatory) Subject for Computing Education
	2.3 School working groups/projects
	2.4 Out-of-school activities

	3. Conclusions
	References
	1 Introduction
	2 Educational Perspectives on the Digital Networked World
	3 Conclusions
	References
	1. Introduction
	2. Communities of practice
	3. NAPOJ Project
	3.1 Goal
	3.2 Framework
	3.3 Some evaluation and results
	3.4 Questionnaires and observations

	4. Conclusion
	References
	1. Introduction
	2. Theoretical Background
	2.1  Computational Thinking/FITness
	2.2  Half-baked microworlds
	2.3  Program Impact Theory

	3.  Methods and Implementation
	4. Outlook and Summary
	References
	1   Introduction
	2   Analysis of the initial position
	3   Preliminary considerations and framework conditions
	3.1  Personnel framework
	Course leader
	Students
	Technical support

	3.2  Situative framework conditions
	Computer room
	Technical conditions

	3.3  Didactic notes on the implementation
	Motivation
	Group composition
	Timeframe


	4   Implementation of the project
	4.1  Concept
	4.2  Teaching and individual support

	5   First conclusion
	References
	The Dublin Declaration

	Introduction
	IFIP TC3 Dublin Declaration
	Tomorrow’s Learning: Involving Everyone

	Background
	The Current and the Future
	Computer Science Education
	Our recommendations are:

	Developing Countries
	Our recommendations are:

	Inclusiveness and Student Engagement
	Our recommendations are:

	Teacher Education and Continuing Professional Development
	Our recommendations are:

	Game-Based Learning and Gamification
	Our recommendations are:

	e-Evaluation
	Our recommendations are:

	In Conclusion

