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Abstract 
 
This research is centred on first year computer programming students enrolled on a BSc in 

Information Technology, within a private higher education institution in Dublin, Ireland. There 

are known challenges in learning computer programming, such as its abstract nature, the length of 

time it takes to grasp basic principles and the pre-existing perceptions students have of Computer 

Science programmes in general.  Computer programming is associated with high drop-out rates 

and poor retention, and this research set out to investigate suitable tools and institutional supports 

that could be put in place to enhance engagement in learning computer programming. An initial 

review of the teaching and learning approaches for computer programming in the focus institution 

revealed the absence of group work, which was considered a counter-productive learning 

approach. In addition, no strategies for the self-regulation of learning were introduced to the 

students furthering the learning engagement problem. 

An action research methodology was identified as a suitable research approach because of its 

problem-focused orientation.  Three research cycles were carried out between 2014 and 2016. The 

first two research cycles were based on the use of an individual reflective learning journal to be 

used in conjunction with computer programming.  These studies revealed that many students did 

not derive any benefit from completing the learning journal, the activity became a mundane task 

with no obvious advantage, leading to a sense of frustration for some. What was evident from the 

findings within these first two research cycles was the desire for students to learn in groups, this 

led to research into social learning activities with a specific focus on group learning in computer 

programming 

The third action research cycle involved a control and treatment group. The treatment group 

experienced social learning delivered through Problem Based Learning (PBL) and Peer Assisted 

Learning (PAL) interventions over the course of a semester.  The findings revealed an 

encouraging response from the treatment group expressed through their enjoyment of working 

with others in solving problems, and positive engagement in programming was observed by 

faculty members. Emerging as a benefit, the treatment group enjoyed interacting and learning 

with their peers, irrespective of race, culture and diverse perspectives. This finding underscores 

the importance of introducing students to simulated multicultural work experiences reflective of 

the multicultural team environments found within the IT industry. In addition, there was a positive 

increase in students’ academic self-efficacy in group-based computer programming activities, but 

no strong evidence was found that social learning activities enhanced programming ability.  

The actions taken during this study have positively influenced faculty peers in the 

consideration of group learning for their subjects and influenced the focus institution to establish a 

Student Mentoring Academy, in which Peer Assisted Learning (PAL) is supported by student 

mentors.  

The recommendations are to consider social learning through the introduction of PBL and 

PAL related activities to facilitate student engagement and enhancement of self-efficacy.  Further 

work is required to examine approaches and tools to build social learning capacity across the 

focus institution and in the identification, training and retention of suitable student mentors. 

 

 

Keywords: Social Learning, Reflective Learning, Self-efficacy, Student Engagement, 

Programming, Action Research  
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Chapter 1 
Introduction to Study 
 

1. Introduction and Background to Study 
 

This study took place in a private third level higher education college in Dublin, Ireland.  

The college offers a number of undergraduate and postgraduate programmes in Information 

Technology, Computing and Business, with some part-time professional course offering.  The 

student body is predominately international, with a majority requiring student study visas to 

both study and work in Ireland.  The college has over 1100 students, 45% female, 55% male, 

and an average age of 28.   

I have been employed in the college since 2007 and have progressed through various 

roles, including Lecturer, Programme Coordinator, Head of IT Faculty, and currently as Dean 

of School.  As a relatively small educational provider in the landscape of private higher 

education in Dublin, my role combines both Dean of School activities and lecturing in both IT 

and Business across our undergraduate and postgraduate programme offerings.  I have a 

background of working in Information Technology, acting as both an IT manager and IT 

consultant through various roles I have held in Dublin, but teaching has always been central 

throughout my career, whether through professional or academic programme offerings.  Prior 

to commencing this study, I had identified that Computer Programming was characterised as a 

difficult subject area for undergraduate students. This was acquired through tacit and explicit 

forms, including through my own observations, through conversations I had with students, 

and through the progression statistics within our BSc in IT programme.  Although the college 

offered support classes in programming the official results were notably lower when 

compared to other computing subject areas. 

Although not primarily a programming lecturer, I can understand that learning to 

programme is difficult, and some students fare worse within this area than others.  For further 

context, the students within the focus institution were enrolled on a BSc in IT, which was 

made up of several IT related subject themes, including Programming, Web Development and 

Networking.  Students performed much better in Web Development and Networking, but 

struggled with Programming, to the point that some would drop out after the first semester, 

and certainly by the end of first year. This area interested me through concern for the students 

and their general disengagement with programming, leading to dropout and retention issues. 

When I commenced this study, understanding and finding a solution to this problem was 
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central to my work.  Although computer programming was a central theme, I wanted to 

identify engagement and learning tools that could also be applied to other areas within higher 

education where students found a subject area challenging or difficult.  This interest would 

form the basis of my investigation, with the understanding that research into the problem 

needed to be explored from a number of perspectives. 

This study sought to examine the effectiveness of the introduction of reflective and social 

learning strategies for students undertaking computer programming in higher education. The 

study examines student engagement and introduces various learning engagement strategies to 

measure not only student engagement, but self-efficacy in computer programming. This 

chapter is an introduction to the study and provides justification for the research, outlining the 

main research questions followed by an outline of the thesis chapters.  

2. Drop-out and Progression 
 

Transitioning or returning to higher education represents a challenge for some students.  

The Irish Higher Education Authority (HEA) supports this challenge through a range of 

initiatives, including the on-going reform of the transition from second level education to 

higher education, the National Plan for Equity of Access to Higher Education 2015-2019, and 

through the National Forum for the Enhancement of Teaching and Learning.  A core aim of 

the National Forum, since its inception in 2012, is focused on activities associated with 

‘teaching for transitions’ enhancement. Naturally, when examining transitioning, a 

consideration must be made as to the previous knowledge/experience a student has before 

entering higher education, and what positive or negative impact this may have on their ability 

to transition successfully. The difficulties come from various factors, including the inability of 

individuals to separate themselves from previous forms of educational organisation, the 

difficulty for individuals to adapt to new and more challenging demands, both academic and 

social, of the college environment (Tinto, 1993).  A student conducted in Ireland (Sheridan & 

Dunne, 2012) focused on first year undergraduates and their challenges in successful 

transition to third-level education, following the Irish Leaving Certificate examination. They 

cited difficulties ranging from the social to the academic, expressed difficulty with group 

work, making friends and knowing what information to take from lectures. These difficulties 

also present in mature-age learners as they and return to higher education. Tinto (1993) 

suggested that if the students feel integrated in both the academic and social aspects of the 

college environment, their commitment to remain at their current institution is strengthened. 

The issues identified in the National Forum report on Student non-completion on ICT 

Programmes (National Forum, 2015a) serve to highlight the issue of the lack of a computing 

curriculum in national secondary school education in Ireland. Unlike the United Kingdom 

secondary school curriculum, the Irish national secondary school curriculum has no dedicated 

Computer Science or Information and Communications Technology (ICT) provision (Stokes, 

2010), and the absence of computing among the formal subjects for the Leaving Certificate 

has been identified as a substantial issue (Connolly and Murphy, 2005). Within the United 

Kingdom, since the Education Reform Act of 1988, ICT has been compulsory for all students 

aged 5 to 16 in schools (Office for Standards in Education, Children's Services and Skills 

(UK), 2011). Computer Science was introduced for the first time in September 2018 as a pilot 
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within a small number of secondary schools in Ireland, which may address some of the 

transitioning issues a student faces when entering Computer Science/ICT programmes in 

higher education. Although identified as an issue, the majority of students within the focus 

institution are international, and therefore would not have progressed through the secondary 

level education system in Ireland.  A large proportion are native to Brazil where computing is 

not a dedicated subject area within the secondary school curriculum.   

The academic study of ICT programmes is often misunderstood by prospective students 

with little real-world or practical insight into these fields (Tangney, et al., 2004). Within my 

institution we provided a summer series of ‘taster courses’ aimed at secondary school students 

in their 4th or 5th year, England Key Stage 5 (years 12 and 13). This programme was designed 

to give students a realistic experience of studying ICT at the third level, particularly due to the 

lack of ICT in the Irish second level curriculum. We conducted research (Glanville et al., 

2013) centred on student assessment results and issued two surveys – one given at induction 

and another at programme completion. The survey results revealed less than half of students 

had any exposure to ICT curricula prior to the programme, and most of these being trained in 

the use of ICT rather than being exposed to any curricula in ICT itself. Surveys also showed 

that most students’ perceived skill levels increased dramatically as a result of participation in 

the programme that we conducted, and that participating in the programme did affect 

students’ decisions on studying ICT at the third level. 

Retention and dropout rates in Computer Science are still higher than other disciplines of 

study, for example, an analysis conducted in the U.K through The Complete University Guide 

provided a comparison of entrants no longer in higher education after one year by subject 

area, Computer Science students had the highest dropout rate (12.5% overall) in 2010–11, 

while medicine and dentistry having the lowest (2.2%) (The Complete University Guide, 

2017). This further highlights the need for further research to understand the reasons why 

students fail to progress to year two in Computer Science programmes, and to consider the 

types of supports and resources required to assist transitioning students. In addition, it must 

also be noted that despite ICT being a feature of the secondary school UK education 

curriculum, dropout rates still remain higher than other study disciplines which raises 

questions as to what effect will ICT being introduced to secondary schools in Ireland have on 

retention and progression.  At the very least, it will provide students with a basic grounding 

for what is involved in the study of ICT which may assist in their course choices when 

progressing to higher education. 

Unlike their younger counterparts, or ‘traditional students’, ‘non-traditional students’ may 

not have experienced IT in their earlier educational experiences. Traditional students are 

described as those who participate in higher education immediately after their secondary level 

education, whereby non-traditional students refer to adults who are classed as mature learners 

(over 23 years of age) and may have major life and work roles and responsibilities. The 

Department for Education and Skills (2002) identified that most 16-year olds use the internet 

regularly and 67% of them have authored web pages often as part of a school project. In 2019, 

at the time of writing, it can be safely assumed that this percentage has increased. Therefore, 

traditional students expect technology to be a part of their learning whilst non-traditional 

students may be confounded and even, to some extent, disadvantaged by its inclusion.  In 

addition to technology issues, there are well-documented barriers that affect non-traditional 

students returning to higher education. Psychological factors such as feeling out of place 
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among younger students or fear of competition with younger students may be a barrier to 

learning (Scala, 1996). With that said, Sursock and Smidt (2010) note that mature or adult 

learners tend to be highly motivated and will present as autonomous learners, something that I 

have positively observed within my institution.   

The higher education landscape is experiencing a period of rapid change in line with the 

broader economic changes in Ireland and Europe (Department of Education and Skills, 2011). 

The National Strategy for Higher Education to 2030 report stresses the key role that Ireland’s 

higher education system must play in developing an innovative knowledge economy. The 

report calls for the sector to “innovate and develop if it is to provide flexible opportunities for 

larger and more diverse student cohorts” (Department of Education and Skills, 2011, p.10). 

The report also calls for clear pathways for progression and transfer, as well as clear and 

accessible non-traditional entry routes.  To support this, the Irish Higher Education Authority 

(HEA) is continuing to support Springboard and Springboard+ funding provision initiatives 

targeting non-traditional students in acquiring National Framework of Qualifications (NFQ) 

Level 7 to Level 9 awards. A further discussion on the challenges with transition and retention 

in computer science programmes is discussed in Chapter 2. 

3. Research Questions 
 

This study implemented an Action Research approach and the justification for adopting 

this method is discussed in Chapter 3 – Methodology, Methods and Tools. To provide context 

for the research questions, the action research cycles are visualised in Figure 1.1 below. 

 

Figure 1.1: Action Research Cycles (2014 to 2016) 
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Principal Research Question: 

 

Can the introduction of social and self-regulated learning strategies encourage the 

development of self-efficacy in computer programming and enhance student engagement for 

students in higher education? 

 

Research Questions from Action Research Cycles (2014 to 2016): 

 

Cycle 1: Research Questions (2014): 

 

Q.1: What modules do first year BSc in IT students identify as challenging subject areas? 

Q.2:  What are the study preferences and study challenges of first year BSc in IT students? 

Q.3: Do first year BSc in IT students see any benefit in the process of reflecting on 

learning? 

Q.4: Do first year BSc in IT students derive any benefit in using a spreadsheet based 

reflective learning journal tool? 

 

Cycle 2: Research Questions (2015): 

 

Q.5: What modules do first year BSc in IT students identify as challenging subject areas? 

(used as a comparison with the 2014 study) 

Q.6:  What are the study preferences and study challenges of first year BSc in IT students? 

(used as a comparison with the 2014 study) 

Q.7: Do first year BSc in IT students see any benefit in the process of reflecting on 

learning? 

Q.8: Do first year BSc in IT students derive any benefit in using the revised spreadsheet 

based reflective learning journal tool? 

 

Cycle 3: Research Questions (2016): 

 

Q.9 Are Problem Based Learning (PBL) and Peer Assisted Learning (PAL) suitable social 

learning approaches that can be used within a computer programming module? 

Q.10 Can social learning activities encourage students to engage in individual reflection? 

Q.11 Can social learning enhance overall student engagement?  

Q.12 Can social learning enhance self-efficacy in computer programming? 

Q.13 Are social learning activities linked to better performance in computer programming? 

 

For the above questions, an effort to draw firm conclusions are presented in Chapter 8 – 

Conclusions, Recommendations and Further Work, and are further addressed throughout this 

study to provide context during the discussion on the individual action research cycles. 
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4. Outline of Thesis 
 

This thesis contains eight chapters, which are outlined below. 

 

Chapter 1: Introduction to Study 

 

This chapter provides an overview of the study, with an initial discussion on the 

principal problem area under investigation, leading to suggested literature review focus 

areas. This chapter also presents the principal research question, along with the research 

questions for each action research cycle. 

 

Chapter 2: Literature Review 

 

This chapter explores a number of key literature areas relevant to this study, including 

a focus on computer science and retention and progression, student engagement, reflective 

learning, social learning and academic self-efficacy. A conceptual framework is also 

presented along with the identification and selection of suitable tools and approaches for 

the interventions used within the three action research cycles. 

 

Chapter 3: Research Methodology, Methods and Tools 

 

This chapter presents the rationale for the research methodology and a discussion on 

the research methods and tools, together with a summary of the data collection process for 

the action research cycles. This chapter also presents a discussion on ethical issues and 

considerations, and the challenges of conducting insider research. 

 

Chapter 4: Self-Regulated Learning and Social Learning 

 

This chapter explores self-regulated and social learning, and an analysis and 

discussion on the findings of all elements within Cycle 1 and Cycle 2, and some elements 

from Cycle 3 of the action research approach.  These elements are grouped together to 

allow for comparison across individual and group learning.  The elements examine study 

behaviour, reflection, and social learning, and specifically the Reflective Learning 

Journal, Problem Based Learning (PBL) and Peer Assisted Learning (PAL) interventions.  

 

Chapter 5: Measuring and Evaluating Student Engagement 

 

This chapter examines the use of a modified structured questionnaire tool to measure 

institutional student engagement, which was carried out within Cycle 3 of the action 

research approach.  In addition, institutional engagement data is compared against national 

findings. The engagement tool was deployed to measure student engagement in 

conjunction with the social learning activities (PBL and PAL) previously discussed in 

Chapter 4. The data is examined quantitatively followed by discursive analysis.  
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Chapter 6: Measuring and Evaluating Academic Self Efficacy 

 

This chapter examines the use of a structured measurement tool to measure student 

self-efficacy within computer programming. Alongside the student engagement 

questionnaire discussed in Chapter 5, this measurement tool was deployed in Cycle 3 of 

the action research approach requiring student participants to self-measure their efficacy 

in computer programming across a semester. The data is examined quantitatively followed 

by discursive analysis.  

 

Chapter 7: Reflexivity 

 

This chapter discusses reflexivity in practice and how the practice of reflection 

assisted in the development and planning throughout the course of this study. This chapter 

also presents a reflective evaluation on the use of the various tools and methods within the 

three action research cycles. This discussion and evaluation may be useful for those 

considering similar research in their own institutions.  

 

Chapter 8: Conclusions, Recommendations and Further Work 

 

This chapter provides the summary conclusions from the action research cycles and 

the study as a whole, along with key findings and suggested further work.  It also 

addresses the research questions presented in Chapter 1, including an appraisal of the 

contribution to practice for both the focus institution and beyond. 

Figure 1.2 below provides a graphical representation of the relationship between the 

three action research cycles and their respective chapters within this study.   

 

Figure 1.2: Relationship between Chapters 4, 5 and 6 and Action Research cycles 
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5. Summary 
 

This opening chapter has provided the basis for the research investigation, which is 

centred on engaging students in computer programming, with a view to investigating different 

tools and approaches to facilitate positive student engagement within this subject area.  This 

will be achieved through an action research approach, with each cycle informing the next 

uncovering the problem, while reflecting on methods used and their usefulness in assessing 

the research questions. This study is a significant undertaking within the research practice 

environment, specifically because the institutional approach to teaching computer 

programming does not include any group work, and there is a belief that the only way to learn 

computer programming rests solely on the individual themselves. This is further problematic 

as labelling begins to emerge, there is a sense of identification with what can be called ‘good’ 

and ‘bad’ students relating to how they grasp computer programming concepts. Those that are 

struggling within their first or second semester can be left behind through this approach and 

may be viewed as percentage losses rather than students who simply do not learn at the pace 

of others. This study will examine the problem with learning computer programming, and 

through an action research approach, identify how we as an institution can better support our 

students through recognised challenging subject areas.   

Chapter 2 will discuss key findings from the literature, focusing on student retention, 

engagement, reflection, social learning and academic self-efficacy.  These focus areas are 

useful in understanding the problem under investigation, from a student, lecturer and 

institutional perspective. The results of an initial literature review led to the identification of 

appropriate context-based interventions for the action research cycles. 
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Chapter 2 

Literature Review 

1. Introduction 
 

This literature review will look at several areas within the literature that are useful in 

addressing the engagement and progression issues for first year BSc in IT students, and the 

challenges associated with learning computer programming. There are recognised issues 

within the literature that point to potential reasons why students fail to engage or succeed 

within their first year of study in higher education. While the focus on hard technical skills is 

a core focus within the institution, there are other factors that can facilitate the learning 

process for students, some of these factors include a sense of belonging (Hausmann et al., 

2007); social integration with peers (Wilcox et al., 2005); interactions with teaching staff 

(Cuseo, 2007); and exposure to new people and ideas (Pascarella and Terenzini, 2005). These 

factors are perhaps considered organic and conditional on the level of engagement of the 

students themselves, but aside from the emphasis on technical skills, these transversal skills 

are worthy of formal consideration within the focus institution. 

To provide context for this literature review, the first area of focus is private higher 

education, and the challenges and opportunities of conducting research within this 

environment. The most obvious difference between public and private higher education 

institutions, particularly from an Irish context, is no educational funding provided by the 

Government, and also tighter regulation from the national qualifications awarding body. 

There is also a negative perception of private higher education which stems from high profile 

cases involving private institutions operating purely for profit with no consideration for the 

quality of education. A small number of private higher education providers have been proven 

to operate in this way in the past which is difficult to defend against. Private institutions are 

effectively private businesses, and this is how they are perceived by the public in general. 

The second area of focus for this chapter provides a discussion on computer science and 

transitioning to computer science higher education programmes.  Prior to entering higher 

education, there is often a lack of student awareness of what the study of ICT or Computer 

Science programmes entails, leading to misconceptions about the subject mastery required to 

be successful (Beaubouef and Mason 2005). Students’ beliefs that strong capability in general 

IT application skills, (such as word processing, spreadsheet usage, web browsing), prior to 

starting college suggests an aptitude for ICT/Computer Science, which underscores a lack of 

awareness of the level of mathematical knowledge necessary to succeed in such programmes. 
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In addition to awareness, the Irish national secondary school curriculum has no dedicated 

Computer Science or Information and Communications Technology (ICT) provision (Stokes, 

2010). These issues cannot be addressed prior to a student enrolling on a Computer Science 

programme. However, if such factors have an influence on the student experience, retention 

and progression, then consideration for support resources in the first year may mitigate the 

transitioning challenges. 

The third research focus, supporting the transitional theme, is student motivation and 

engagement. A central factor in student learning and personal development during college life 

is the quality of effort students themselves devote to educationally purposeful activities that 

contribute directly to desired outcomes (Astin, 1993; Pascarella & Terenzini, 2005). Kuh 

(2009a) defines engagement as a term that represents constructs such as quality of effort and 

participation in productive learning activities. Carini et al. (2006) state that student 

engagement is generally considered to be among the better predictors of learning and personal 

development. Engagement and motivation to learn is also influenced by institutional 

environments that are perceived by students as all-encompassing and supportive, and where 

expectations for performance are clearly communicated and set at reasonably high levels 

(Kuh, 2001; Pascarella, 2001).  

The fourth area of focus is reflective learning, which is an important process for not only 

students, but for faculty members too.  Reflection may occur informally (cognitively) which 

can be described as a deliberate attempt to critically contemplate what was learned, or 

experienced, and to plan for future action.  Freire’s (1972) concept of critical consciousness is 

based on the idea that the richest learning begins with action, which is then moulded by 

reflection, and this reflective process gives rise to additional action. Students through 

reflection are encouraged to look back on what they have already experienced, or completed 

(Jordan et al., 2008), in this way, associations can be made between new material arriving 

bottom-up from the environment and top-down material already retained in memory. 

Teachers play a key role in the reflective learning process and ideally teachers should design 

material that stimulates learners' cognitive processes and encourage learners to make mental 

connections for themselves. Reflection encourages teachers to see the problem through the 

learners’ eyes, which is helpful in designing appropriate learning experiences that are more 

impactful for the target audience (Jordan et al., 2008). 

The fifth focus area discusses the importance of social interaction and integration for 

success. Many early programme stage learners, such as the first-year target audience for this 

study, report a lack of what Crenshaw (2008) calls community identity, and programmes are 

sometimes lacking in socialisation aspects which can bring about the development of such 

identities. Dewey (1963) emphasised the importance of the interaction between the learner 

and the teacher and encouraging learners to share their views, which in turn allows the teacher 

to get to know the learners better, thus benefiting the overall learning experience for all 

concerned. Vygotsky also stressed the importance of social interaction with family, friends, 

teachers and peers for knowledge construction, which further highlights the importance of 

social interaction across all aspects of life. Vygotsky referred to the people that we learn from 

as More Knowledgeable Others (MKOs) and the process of learning through social 

interaction as being in the Zone of Proximal Development (ZPD) (Vygotsky, 1962, 1978). He 

also contributed to the concept of scaffolding to describe the teacher’s role in engaging with 

students and supporting their growth while they were in the ZPD. Bandura (1986) has also 
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significantly contributed to the concept of social learning; he described this dynamic 

relationship as ‘Reciprocal Determinism’ in which individuals, their behaviours and their 

social setting are dynamically linked together in a process. 

The sixth, and final focus area, is academic self-efficacy. Self-efficacy can be simply 

described as your belief in your capability to perform a task, which suggests that your belief 

in your capability can lead to engaging or disengaging from an activity or action (Bandura, 

1991).  

These six literature focus areas are all valuable in examining the problem under 

investigation, particularly as the focus institution has no formal supports for transitioning 

students and for reflective and social learning. If these areas are all considered student success 

factors, then they require consideration. Upon the completion of this literature review, a 

conceptual framework is presented to visualise the connections and relationships found within 

the literature and how these attributes form a practical implementation model. Section 8 of 

this chapter is informed by the conceptual framework in which the identification of suitable 

tools and approaches are considered for the interventions within the action research cycles.  

2. Focus 1: Private Higher Education: Challenges and Opportunities 
 

Regarding the focus institution, it is worthwhile discussing the challenges and 

opportunities of the private higher education landscape. First, I will discuss the current 

landscape of private higher education and secondly, I will explore the concept of ‘student as 

consumer’. There is a general view that private higher educational institutions are not 

equivalent to public educational institutions. There is a perception that because private 

institutions are for-profit, they are run like businesses and primarily concerned with intake 

numbers and less focused on the educational journey. This perception is not unfounded as 

there are many examples whereby private institutions have exploited the educational system 

to run their colleges as businesses and focus primarily on profit taking. Collini (2013) 

provides a good example, in 1998 Ashford University had just 300 students; it was taken over 

by Bridgepoint Education Inc., and by 2008 boasted 77,000 students, nearly all online. 

Bridgepoint was described by the Senate committee’s chairman as a ‘scam’, still collecting 

profits despite having drop-out rates of 63% for bachelor’s degrees, and 84% for Associate 

degrees. An investigation by the Huffington Post in 2012 of another private provider, 

Educational Management Corporation, found that after it was taken over by Goldman Sachs, 

its recruiters were issued with scripts which instructed them to find potential applicants’ pain-

points to convince them that college might be a solution to their struggles. These types of 

findings do nothing to support the ‘level playing field’ concept the Irish and UK governments 

believe they are trying to create between public and private education institutions. Changes in 

modern markets everywhere are putting pressure on the core principles of public higher 

education.  At the end of July 2012, the U.S. Senate Committee on Health, Education, Labour 

and Pensions presented an 800-page report, the culmination of a two-year investigation into 

‘for-profit’ higher education institutions. The senators found that at such institutions only 

17.4% of annual revenue was spent on teaching, while nearly 20% was distributed as profit. 

They also found that high numbers of students from the disadvantaged sections of society 
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were burdened with large debts, having enrolled in, and subsequently dropped out of, courses 

which were never suitable for them in the first place (Collini, 2013).  

Private providers in the UK are subject to some regulation, perhaps a stronger regulatory 

regime than has historically been enforced in the US, but they are still exempt from many of 

the obligations of public institutions (Collini, 2013). Private providers in Ireland are subject to 

similar regulation, but recent changes within the student visa application process has tightened 

the control on which providers will be allowed to run validated visa-approved programmes. 

The Irish Government has introduced recent regulation that forces visa-seeking students to 

apply for higher education programmes that are accredited by the Irish government, namely 

programmes validated by Quality and Qualifications Ireland (QQI). Any visa seeking student 

who wishes to enrol on a non-QQI validated programme will run the risk of being blocked 

from securing part-time work opportunities. UK awarding bodies were accepted in the past, 

but this is no longer the case as of February 2015. The ability to work part-time is a key 

incentive for a student requiring a visa, so strategically the Government can ensure most visa-

seeking students enrolling on education programmes will be bound to the QQI system. By 

having only one national accreditation body the Irish government’s strategy is similar to the 

strategy for higher education in the UK, in what it believes will create a level playing field 

that will enable private providers to compete on equal terms with public universities (Collini, 

2013).  With this considered, there is a tendency to provide evidence of public and private 

educational performance. Private institutions may feel compelled to showcase their excellence 

in education, and the best way to achieve this is to compare progression rates and other 

associated educational performance metrics with that of the public sector.  This drive may set 

a strategy in place to ensure progression targets are met at all costs.  After all, the public 

facing figures are what matters in public media, and not the internal workings of the learning 

facilitation.  This is of course short-sighted, as graduates will indeed be the product of a 

system, and ‘quality’ will be determined by potential employers or other transfer institutions.  

George (2007) suggests the market becomes a questionable structure for effective higher 

education once it is recognised that the university has two quite separate educational 

functions, the best known of these functions – having students leave who are better educated 

than when they entered – and the less appreciated function – measuring the extent of the 

education – are markedly different as to their public nature. It is the latter of the two that has 

the more clearly ‘public good’ characteristics. The public benefits from knowing the levels of 

education that people attain and thus at least partially, the public is as much the university’s 

customer as is the student.  Within a private institution, public image is a core marketing 

activity. The more the public positively perceive the private institution the more likely they 

will make a sale, bearing in mind its operating in a competitive market like any other 

business. Treating each student as a sale may seem crude, but this can be a reality, and what 

occurs after the sale are educational activities, which may be under-resourced as the emphasis 

is on the next sale. 

Another challenge for both public and private institutions is the notion of the student as a 

consumer.  According to Riesman (1998) student consumerism began with the student 

empowerment movements of the late 1960s and gained strength over the decade that followed 

as universities were progressively required to rely on tuition payments as other funding 

sources deteriorated.  Eagle et al. (2007) argue that education is an industry like any other, 

and the primary purpose of an industry is to satisfy its consumers. Students are seeking the 
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easiest way to acquire a qualification and expect a packaged solution to be delivered with low 

levels of individual effort. As consumers, they have a right to complain and will exercise their 

right to do so, leading to a culture where students believe that failure to achieve desired 

assessment outcomes should be blamed on the provider rather than the student.  

To conclude, it can be difficult to bring in change within a private institution if the change 

is one that is not aligned to the recruitment of new students and has little marketing value. To 

approach this, one can attempt to persuade management to engage in the proposed change 

process, or, one can seek to attempt to bring in change from the bottom up, to use this as a 

base to build vertically through the organisation.  Just like any business, a cost-benefit 

analysis is performed on any suggested change strategies; this naturally limits experimental 

studies with no perceived monetary value. These implementation considerations will be 

reflected on within this study. 

3. Focus 2: Computer Science Higher Education 
 

Undergraduate Computer Science and ICT programmes in higher education offer some 

variance depending on the college or university, but generally they include computer 

programming as a mandatory component, and in some cases, programming spans several if 

not all semesters of a programme.  Within the BSc in IT programme in the focus institution, 

computer programming spans both semesters of first year, and is embedded throughout 

subsequent years, along with other streamed areas including networking and web related 

technologies. While Computer Science and IT programmes are not exclusively producing 

computer programmers, an expected outcome of a Computer Science graduate is 

programming skill (McCracken et al., 2001), which is also an essential capability for 

employment in several IT industries (Orsini, 2013). However, learning programming is 

difficult for many. Acquiring programming skills is usually challenging and difficult for most 

students and requires considerable practice to have a basic practical understanding (Yang et 

al., 2015). 

The first-year programming course in a degree program often has high failure rates (Porter 

et al., 2013). Further, difficulty with computer programming has been shown to contribute to 

well-documented dropout rates in Computer Science programmes (Caspersen and Bennedsen, 

2007). Computer Science and IT programmes typically involve other important subject 

streams, such as computer networking and web technologies, and while these may be career 

preferences for some undergraduate students, successfully progressing through computer 

programming is required, regardless of whether the student pursues programming as a career. 

Examining computer programming as a module, typically Java is the preferred computer 

language that is introduced to students in first year. It should be noted that the choice of Java 

as an introductory programming language is not without criticism (Siegfried et al., 2012) due 

to the length of time it takes to grasp basic understanding, use and purpose. An alternative to 

Java is Python, which has recently grown in popularity as an introductory language (Guzdial, 

2011), on some counts overtaking Java. Regardless of the language used, navigating compiler 

errors (a fundamental technology component) is a skill that needs to be acquired in first year. 

Compiler error messages are crucial for rectifying errors but are often difficult to understand 

and pose a barrier for progression for many novice programmers. Compiler error messages 
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also create difficulties for educators, particularly in the context of instructor led or supported 

laboratory sessions. Coull (2008) identified that tutors spend large amounts of time resolving 

trivial syntactic problems and that time spent with any individual student may be substantial, 

and the time other students must wait for help is therefore prolonged. In addition, students 

tend to make mistakes similar to their peers at similar stages, and tutors find themselves 

resolving the same problems for several individuals repeatedly. Denny et al. (2014, p. 278) 

noted: “As educators, we have a limited amount of time to spend with each student so 

providing students with automated and useful feedback about why they are getting syntax 

errors is very important”.  Understanding and navigating through syntax errors is an important 

learning process in programming. In a piece of academic research that I co-authored (Becker 

et. al., 2016), we customised an Integrated Development Environment (IDE) that enhances 

Java compiler error messages, intended to be more useful to beginners than those supplied by 

the compiler.  This IDE provided further instruction/guidance to the leaner as to what the 

specific error message was pointing to, potentially facilitating early stage learners. The 

effectiveness of this approach was tested in an empirical control/treatment study of 

approximately 200 students creating almost 50,000 errors. The design allowed for direct 

comparisons between enhanced and non-enhanced error messages. The results revealed that 

the intervention group experienced reductions in the number of overall errors, errors per 

student, and several repeated error metrics. This was a positive finding and revealed that 

learners using the enhanced error message system were learning from the errors that were 

highlighted by the compiler, potentially furthering their motivation to learn computer 

programming. 

Outside of the programming language adopted for teaching first year students, there is an 

informal view from faculty members that there are those who ‘can’ programme and those who 

‘cannot’, and the focus of attention can be with those who ‘can’. This can be framed as those 

who are struggling with programming should be left to struggle, as this is an expected 

phenomenon of learning computer programming; they will either grasp it, or they will not, 

with a view that support systems to facilitate those who are struggling are counterproductive. 

This belief system is linked to Merton’s (1968) ‘self-fulfilling prophecy’; for example, if a 

lecturer has high expectations of a learner, and they are aware of this, they will perform at a 

level that matches those expectations. Equally, if there are low expectations of a learner and 

they are aware of this, their performance will suffer. This stance can further the divide 

between those who are progressing well through the programming exercises, and those who 

are failing to grasp concepts. This position can lead to the enforcement of individual work, 

individual assignments, and no encouraged group collaboration, which is the current practice 

within the focus institution for this empirical study.  

3.1 Retention in Computer Science/ICT Programmes 
 

A research study conducted by the National Forum for the Enhancement of Teaching and 

Learning in Higher Education (National Forum, 2016) in Ireland on why students leave 

captured feedback from students between the academic years 2014-15 and 2015-16. 331 

students who did not complete their programmes of study took part in the research. The 

findings of this study tie closely with other National Forum research within the Teaching for 

Transitions enhancement theme. The main drivers for non-completion are ill-chosen courses 
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and courses not meeting the expectations of students. Non-completion is also strongly 

predisposed by the stress associated with external factors to a course of study, such as 

financial concerns, commuting distance and unexpected life events (National Forum, 2015d). 

The importance of students being well prepared for what higher education is, their 

responsibilities within the learning process, and what their chosen course entails, has also 

been demonstrated (National Forum 2015a, 2015b, 2015c, 2015d).  

For ICT students, and particularly Computer Science students, it is accepted that learning 

to programme is difficult. High failure rates and low retention rates from these programmes, 

predominantly in the early stages, have been conveyed internationally (Caspersen and 

Bennedsen, 2007). Attrition rates from Computer Science programmes during the first two 

semesters are often between 30% and 40% and can be as high as 50% during the first 

semester (Beaubouef et al., 2001; Beaubouef and Mason, 2005). Failure rates in introductory 

programming modules have been reported as being between 20% and 50% (McKinney and 

Denton 2004; Sloan and Troy 2008).  Learning to programme requires substantial practice, 

but large classes, limited computer laboratory resources, along with limited time for student 

mentoring, all reduce the time and conditions to develop key programming skills (Crenshaw 

et al., 2008). In addition, it can be an intimidating experience for some students, and when 

students experience ‘programming anxiety’, these difficulties can end with them leaving their 

studies (Connolly et al., 2009). These issues, combined with the particular needs of first year 

students, can result in further discouragement for students (Beaubouef and Mason 2005). 

Many early stage ICT students report a lack of what Crenshaw (2008) calls community 

identity, and ICT programmes are sometimes lacking in socialisation aspects. This is also 

backed up by Biggers et al. (2008), where they highlighted low levels of human interaction 

within ICT programmes, exemplified by a lack of peer-to-peer interaction, peer mentoring 

and learning. These issues are prevalent in how computer programming is currently taught 

within the focus institution where the approach to learning is very much a solitary one and 

social learning is not considered. 

With the above findings considered, several additional factors within the literature have 

been linked with positive retention.  Some of the factors include class sizes (Cuseo, 2007), 

engagement in study and broader life on campus (Pascarella and Terenzini, 2005) and self-

efficacy (Chemers et al., 2001). Class sizes in the focus institution for this study are generally 

large, with a ratio in some cases of one lecturer to eighty students, which can only further the 

limitations of a lecturer to facilitate one-to-one or small group learning support within a class.  

The focus institution has a positive reputation with student and staff interaction, but again, 

with large class sizes this is further constrained.  Regarding life on campus, further work 

needs to be carried out by the focus institution to facilitate social interaction between students 

within areas not related to their programmes. Practical examples of this include sport and club 

societies and social events. While there are some small group activities, they mostly 

organically formed with little support from the institution.  The exposure to new people and 

ideas is therefore limited, other than group work initiated through assessment.  In most cases, 

group work within the institution permits groups to organically form, which reduces exposure 

to new people and new ideas.  These small groups can form in first year and continue with the 

same members throughout the entire programme.  The final element, self-efficacy, and the 

belief in one’s capability, is a critical consideration as the role assessment plays can either 

facilitate the development of positive self-efficacy or contribute to lower levels of self-
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efficacy at early stages of a programme, or module.  Computer programming is generally 

described as difficult – this is the general perception which has a basis of evidential truth and 

when students join in first year, they are aware of the programming challenge. This can 

further lower the self-efficacy of some students, even before they have entered the classroom. 

These examples are worthy of further consideration, the lack of peer interaction and the 

known challenges with computer programming are centrally embedded into the interventions 

in this study and will be further discussed. 

4. Focus 3: Student Motivation and Engagement 
 

An important factor in student learning and development during college is student 

engagement, or the value of effort students themselves dedicate to educationally purposeful 

activities that contribute directly to preferred outcomes (Astin, 1993). Carini et al. (2006) state 

that student engagement is generally accepted to be among the better predictors of learning 

and personal development.  By way of contrast, others have defined engagement as the 

process whereby institutions make deliberate attempts to include and empower students in the 

process of shaping the learning experience (HEFCE, 2008).  Combing these perspectives, 

Kuh (2009a, p.683) has defined student engagement as “the time and effort students devote to 

activities that are empirically linked to desired outcomes of college and what institutions do to 

induce students to participate in these activities”. Kuh’s description is based on the 

combination of both the individual and institutional responsibilities within the engagement 

process. The last piece of Kuh’s definition of Student Engagement refers to what institutions 

do to induce, or motivate, students to participate in engagement related activities. Motivation 

will now be examined, followed by engagement, leading to measuring engagement.  

4.1 Student Motivation 
 

Motivation to study is another area to examine, and how motivation can be stimulated 

when challenging learning situations arise. Intrinsic motivators are internal factors to the 

individuals that are rewarding in themselves without the need for incentives, for example self-

esteem (Jordan et al., 2008), and extrinsic motivators are external factors to the individuals 

that motivate them to respond, for example high grades. Generally, intrinsic motivation is 

more effective and lasting than extrinsic motivation (Gagné and Medsker, 1996). With this in 

mind, any possible empirical studies should consider how to encourage intrinsic motivational 

development. Deci and Ryan (1987) produced a model which identifies extrinsic and intrinsic 

motivational orientations, summarised in Table 2.1 on the next page, in the context of higher 

education.  This table is modified in the context of computer programming as a subject. 
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Table 2.1:  Examples of motivational orientations (adapted from Deci and Ryan, 1987). 

 

IM 

Intrinsic 

ID 

Identified 

IJ 

Introjected 

EM 

External 

Student enjoys 

computer 

programming 

Student enjoys 

computer programming, 

but it is also a 

mandatory course 

requirement 

Student does not 

enjoy computer 

programming, but it 

is also a mandatory 

course requirement 

Student has no 

interest in studying 

computer 

programming but 

goes because of 

parental pressure 

 

The external motivational (EM) orientation within my research practice may not apply 

because of parental pressure, but from regulatory and legal bodies. The visa requirements of 

international students are based on a set attendance percentage and this is a motivational 

factor for some, and perhaps just to attend the class but not necessarily to engage in the 

learning materials.  Programming is a mandatory module, so therefore Introjected (IJ) would 

be applicable to some who do not like the subject.  The ideal scenario is to have a majority 

cohort made up of Intrinsic (IM) and Identified (ID) orientations, but to suggest that simple 

institutional actions can eliminate the IJ and EM orientations would be unrealistic.  However, 

this table serves as a reminder of the types of motivational orientations our students may have 

when entering the computer programming class, and the potential limitations of any potential 

interventions proposed given the current motivational orientation of the learners. 

The Polish-American scholar Frederic Herzberg and his colleagues held a two-factor 

theory of motivation (Herzberg et al., 1959). They referred to ‘hygiene factors’ which do not 

stimulate motivation but prevent dissatisfaction. Basic educational hygiene factors such as 

heating, lighting and seating can have a negative effect on student learning (Bleakley, 1998). 

Herzberg’s theory suggests that once hygiene factors have been satisfied motivators such as 

achievement, recognition, responsibility and promotion come to the foreground. This serves 

as a reminder of the importance of the ergonomic learning environment and the potential 

impact this can have on motivation. The focus institution has always strived to make the 

environment comfortable for the learner, but this is challenging with growing class sizes 

where space because a luxury.  

Expectancy theory suggests three cognitive factors in relation to motivation. Those being 

anticipation of the gain, the expectation of attaining this, and the importance of success to the 

learner (Cohen et al., 2007). Expectancy is grounded in self-esteem and self-efficacy. Self-

esteem refers to people’s perceptions and evaluations of their own worth, while Bandura 

(1977) suggests a learner’s self-efficacy is affected by past performances, experiences of 

seeing a role model perform a task and through encouragement by teachers or peers. Self-

esteem and self-efficacy reinforce expectancy as people who believe they can accomplish 

difficult tasks persist for longer and work harder to achieve desired outcomes (Bandura, 

1982). The importance and relevance of self-efficacy for computer programming is discussed 

in further detail later in the chapter. 

Regarding motivation and self-regulation of learning, Pintrich et al. (1990) provide a 

general expectancy-value model of motivation for conceptualising student motivation.  The 
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model identifies three motivational components that are linked to three different components 

of self-regulated learning that expressed below. 

 

• an expectancy component: beliefs about a students’ ability to perform a task;  

• a value component which includes students’ goals and beliefs about the importance 

and interest of the task itself and; 

• an affective component, which includes students’ emotional reactions to the tasks. 

 

These motivational components and their relationship to self-regulated learning 

components are expressed Table 2.2 below. 

 

Table 2.2: The relationship between motivational and self-regulated learning 

components (adapted from Pintrich et al., 1990). 

 

Self-regulated learning 

component 

Motivational learning 

components 

Student perspective 

Metacognitive strategies for 

planning, monitoring and 

modifying cognition 

Expectancy - students’ belief 

that they can perform the task 

“Can I do this task?” 

Management and control of their 

effort on classroom academic 

tasks 

Value – students’ beliefs about 

the importance and interest of 

the task 

“Why am I doing this 

task?” 

Cognitive strategies to learn, 

remember, and understand subject 

material 

Affective – emotional reactions 

to the task (e.g. anger, pride) 

“How do I feel about this 

task?” 

 

Table 2.2 highlights the importance of the student perspective in a learning context. 

Students are motivated by the subject being studied, the attainment of learning objectives, the 

credit of that achievement, and by the sense of personal autonomy in learning (Jordan et al., 

2008). In a study on assessment and motivation within a computer programming course, 

Azmi et al. (2017) discussed the importance of active interaction within the classroom to 

develop positive motivation. Their findings reported on the negative student reactions to the 

study of programming in recognition of the difficulty to engage with it, but through carefully 

designed assessment strategies that allow for performance-based formative feedback, 

motivation was sustained.  Formative feedback is sometimes over-looked and can be difficult 

to maintain with large class sizes but providing feedback throughout a module is a key 

component in developing motivation and engagement.   

Students require the motivation to engage in the learning process, this can be developed 

intrinsically or extrinsically influenced, which places the importance on engagement and how 

to cultivate engaged and motivated leaners.  An emphasis must also be placed on extrinsic 

motivation and the institution needs to ensure an engaging and appropriate learning 

environment is provided for students. This in turn may influence the intrinsic motivation of 

students to engage in subject materials and particularly those with lower levels of intrinsic 

motivation.   
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4.2 Student Engagement 
 

Ashwin and McVitty (2015) suggest student engagement is essentially centred on 

engagement with learning activities, which is what the National Survey of Student 

Engagement (NSSE) survey attempts to measure. However, student engagement can also refer 

to students’ engagement with their courses (UK National Student Survey (NSS)) or it could 

refer to students’ engagement with the knowledge that they are learning on their programme. 

The engagement focus for this study is to build understanding on the ways in which student 

engagement can help students to improve their module learning outcomes (Ashwin & 

McVitty, 2015). As this study is aligned to the Irish Survey of Student Engagement (ISSE), 

the engagement focus is on engagement with learning activities. Engagement with learning is 

examined through the engagement effort of individual students, interactions between students 

and staff, and the evaluation of the resources and supports the institution provides to facilitate 

student engagement.  

Kuh (2009) defines engagement as a term used to represent constructs such as quality of 

effort and participation in productive learning activities. Engagement is more than 

participation - it requires feelings and sense-making as well as activity (Harper and Quaye, 

2009). Carini et al. (2006) state that student engagement is generally considered to be among 

the better predictors of learning and personal development. Students who are involved in 

educationally productive activities in college are developing habits of the mind and heart that 

expand their ability for continuous learning and personal development (Shulman, 2002).  

Coates (2007, p.122) describes engagement as “a broad construct intended to encompass 

salient academic as well as certain non-academic aspects of the student experience”, 

comprising of the following: 

 

• Active and collaborative learning 

• Participation in challenging academic activities 

• Formative communication with academic staff 

• Involvement in enriching educational experiences 

• Feeling legitimated and supported by university learning communities 

 

These points above resonate with what was previously discussed regarding motivation.  In 

addition to Coates (2007) engagement elements, although focusing on engagement at school 

level, Fredricks et al. (2004, 62-63), identify three dimensions to student engagement, as 

outlined below: 

 

1. Behavioural engagement 

Students who are behaviourally engaged would typically conform with behavioural 

norms, such as attendance and involvement, and would exhibit ‘good’ behaviour 

2. Emotional engagement 

Students who engage emotionally would experience affective reactions such as 

interest, enjoyment, or a sense of belonging. 

3. Cognitive engagement 

Cognitively engaged students would be invested in their learning, would seek to go 

beyond the requirements, and would appreciate a learning challenge.  
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From examining the construct proposed by Coates (2007) and the three dimensions 

proposed by Fredricks et al. (2004), engagement ultimately requires the agency of the 

individual student (Krause and Coates, 2008; Hu and Kuh, 2002), the role of the institution 

(Kuh, 2009a), teaching staff (Astin, 1993; Quaye and Harper, 2007) and other staff, such as 

student affairs and academic support professionals (Kuh, 2009b). Student engagement is 

clearly made up of many attributes, which all require consideration. This complicates which 

aspect to focus on in terms of possible short-term interventions, but worthwhile focus areas, 

as studies have consistently shown the positive links between engagement and improvements 

in specific desirable outcomes, such as cognitive development (Anaya, 1996; Astin, 1993; 

Kuh, 1993, 1995) and self-esteem (Bandura et al., 2000; Chickering and Reisser, 1993).  

Although this study is not specifically focused on improving grades, studies in student 

engagement have discussed improved grades as an outcome (Astin, 1993; Tross et al., 2000).  

Upon reflection of the above discussion, it is worth examining how engaging the focus 

institution is at present before considering implementing possible changes to enhance student 

engagement. The environment plays a key role in the engagement process. According to Hu et 

al. (2001), the most promising approach to encouraging higher levels of student engagement 

is to change the perceptions that students have of certain aspects of the institutional 

environment. Kuh (2009) makes the point that institutions cannot change who students are 

when they start college, but institutions should identify areas where enhancements in teaching 

and learning could increase the chances that their students attain their educational goals. The 

environment can encourage and create space for learners to interact through extracurricular 

activities, and these interactions can also influence engagement. Kuh (2009) also suggests that 

institutions should identify and better understand how student and institutional characteristics 

interact to encourage or discourage student engagement in educational purposeful activities in 

college.   

Identifying the characteristics of students who are disposed toward disengagement is 

challenging because of the lack of agreement on what these characteristics actually are (Kuh, 

2001). A well-known set of engagement indicators is the Seven Principles for Good Practice 

in Undergraduate Education (Chickering and Gamson, 1987). These principles include 

student-faculty contact, cooperation among students, active learning, prompt feedback, time 

on task, high expectations, and respect for diverse talents and ways of learning. Also 

important to student learning are institutional environments that are perceived by students as 

inclusive and affirming and where expectations for performance are clearly communicated 

and set at reasonably high levels (Education Commission of the Sates, 1995, Kuh, 2001; Kuh 

et al., 1991). These elements of good practice are broad, but student-faculty contact, 

cooperation among students, active learning and prompt feedback particular stand out as areas 

that could be improved within the focus institution.  

Astin’s (1993) large-scale U.S. correlational study of what matters in college (involving 

27,064 students at 309 U.S. institutions) found that two environmental factors were by far the 

most predictive of bringing about a positive change in students’ academic development, 

personal development and overall satisfaction. These two factors were interaction among 

students and interaction between faculty and students. These factors carried by far the largest 

weight and affected more general education outcomes than any other environmental variables 

studied, including curriculum content factors. This finding is useful as it narrows the focus for 

the development of appropriate interventions, which at this point suggests facilitating 
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interaction among students, interaction between faculty and students and the provision of 

prompt feedback. 

When examining interaction among students, peers substantially influence how students 

spend their time and the sense they make of their experiences, including their personal 

happiness within college (Astin, 1993; Pascarella and Terenzini, 1991). Perhaps seeing that 

their studies can have practical value encourages students to become more actively engaged in 

the college experience, and how what they are learning connects and interacts within a bigger 

picture. Faculty members can also make tangible links between what students are reading and 

discussing, and should design assignments that require students to demonstrate how to use 

what they are learning in other settings (Kuh et al., 1994). The purpose of these interactions is 

to motivate the learner, to encourage progression, and to provide support mechanisms for 

those most susceptible to dropping out. If a student feels that their college supports them, not 

only academically but also socially and personally, and if they feel that they are intellectually 

challenged, they will be more likely to gain academic competency, which will encourage 

them to remain at college (Reason et al., 2006). Challenging students, but at the same time, 

providing them with the support they require to succeed, are vital components (Coates, 2007).  

At present, the instruction of programming in the focus institution is passive. In the 

process of learning programming a non-interactive pedagogical approach often leads to some 

level of student disengagement during class. Azmi et al. (2016) suggest that a programming 

subject needs to be taught with active engagement of students and that programming courses 

need to be taught with the involvement of group work, in which Problem Based Learning 

(PBL) is suggested.  

5. Focus 4: Reflective Learning 
 

Reflective learning, according to Boyed and Fales (1983), is the process of internally 

examining and exploring an issue of concern, triggered by an experience, which creates and 

clarifies meaning in terms of the self, which results in a changed conceptual perspective. 

Reflective learning places the emphasis on the self as the source of learning and is 

intrinsically an individual and cognitive process. Boud et al. (1985) state that reflection is an 

important human activity in which people recapture their experience, think about it and 

evaluate it. Reflective learning may be an approach to formally introduce to first-year 

computer programming students. Reflection could possibly be treated as a skill that can be 

taught, which may facilitate better subject matter understanding, potentially leading to better 

engagement in computer programming. 

Bandura (1986) believed that people are capable of self-reinforcement, which he further 

described as people being able to teach themselves to act in a certain way by thinking about 

the potential consequences of the action. Bandura expanded this into a broader concept which 

he referred to as self-regulation, or self-control. According to Bandura, self-regulation is the 

sum of a person’s goals, planning, and self-reinforcement. As part of the self-regulation 

process people set their own internal standards of behaviour against which they judge their 

own success or failure. Writing in the Annual Review of Psychology, Bandura (2001) 

explained the concept of agency is to intentionally make things happen by one’s actions. This 
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capability involves not only self-regulatory skills, but also other abilities that play a role in 

self-directed change. 

Self-regulation of one’s learning is a concept that appeals to the research environment for 

this study. Self-regulation of cognition and behaviour is an important characteristic of student 

learning and academic performance within a classroom context (Corno and Mandinach, 1983; 

Corno and Rorhkemper, 1985).  This would infer that individuals can plan and develop their 

own learning strategies, despite the challenges of the environment or the teaching methods or 

style adopted by the lecturer. This strategy could be deployed without the need to persuade 

lecturers to change their module delivery approach. The challenge, therefore, is to motivate 

students to self-regulate their learning, especially when undertaking difficult subjects such as 

computer programming.  

6. Focus 5: Social Learning 
 

Social Learning, or Social Constructivism, focuses on the learning that occurs within a 

social context. This context includes the classroom where rich social interaction can take 

place, this interaction can be supported, occur organically, or supressed depending on the 

nature of the subject and facilitation. Social Constructivism suggests that people learn from 

one another, including such concepts as observational learning, imitation, and modelling.    

Émile Durkheim, one of the nineteenth-century founders of the discipline of sociology, 

believed that education’s function was to maintain and transmit social values through the 

socialisation of individuals. Durkheim (1956) states the curriculum should reflect the shared 

culture and aims of the society rather than developing individual talents, and that teachers 

should empower pupils to become useful members of society. Tajfel (1986), in his work on 

inter-group relationships, found that groups define themselves according to minimal criteria. 

The members of the group consider themselves to be the ‘in group’ and the other groups to be 

the ‘out groups’. This suggests that being inside the group is ‘good’, and outside the group is 

‘bad’. This type of behaviour is observed within groups/teams in larger cohorts within the 

focus institution for this study. Within a given group, there can be a diverse range of 

experience and ability, this diversity can be harnessed for positive purposes if appropriate 

approaches and techniques are used to facilitate it.  The positive outcomes of the group can be 

shared, with the potential to further the efficacy of everyone within that group, regardless of 

their individual role, but conversely, consideration should be made with groups who are 

underperforming, and how this can affect the individual efficacy of each individual member. 

To investigate the opportunities and challenges of social constructivism, it is essential to 

evaluate the work of two principle contributors, namely Albert Bandura and Lev Vygotsky. 

Their work is well respected and has significantly contributed to the study of social 

constructivism, which can also be referred to in literature as Social Learning Theory (SLT). 

To begin with, the general principles of Social Learning Theory (SLT) are as follows: 

 

- People learn by observing the behaviours of others and the outcomes of those 

behaviours. For example, students may observe a behaviour that is considered 

rewarding or something that carries a punishment. Intrinsically this observation can be 

motivating or demotivating. 
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- Learning can occur without a change in behaviour. Behaviourists say that learning must 

be represented by a permanent change in behaviour (Skinner, 1969), for example, the 

individual must have experienced it to bring about change.  However, Bandura (1973) 

suggests that because people can learn through observation alone, learning may or may 

not result in a change in behaviour. 

- Developmental stages are integrated into the theory of learning, meaning an individual’s 

age and educational background are considered for forming groups, which can be based 

on several individual characteristics (i.e. strengths/weaknesses), and the identification of 

positive models to facilitate various mentoring activities.  

 

Vygotsky (1930s) emphasised social processes as the means by which all reasoning and 

understanding arises. Vygotsky developed the concept of the More Knowledgeable Other 

(MKO) and the Zone of Proximal Development (ZPD). The concept of the MKO is 

fundamentally linked to the concept of the ZPD. In an educational setting, the ZPD illustrates 

the difference between what a student can achieve independently and what a student can 

achieve with guidance and encouragement from an experienced other, or the MKO.  The 

MKO could be a peer, a mentor or teacher. Vygotsky (1978) described the ZPD as the 

distance between a student’s actual development level, as determined by independent problem 

solving, and the level of potential development, as determined through problem solving under 

guidance, or in collaboration with more capable peers. Vygotsky (1978) believed 

the ZPD was an area where careful and thoughtful instruction or guidance should be provided, 

as this was the zone of learning that could lead to an individual to further develop skills they 

will then use on their own. Vygotsky also contributed to instructional concepts such as 

scaffolding, in which a teacher or more advanced peer helps to structure or arrange a task so 

that a novice can work on it successfully. Scaffolding strategies allow students to construct 

relationships with each other and allow student responses to direct lessons, and even to 

determine the teaching methodology and content. This type of approach is a key feature of 

student-centred learning.  Vygotsky (1978) also recognised that the rate of learning may vary 

from learner to learner, and that many educators isolate particularly slow learners from their 

peers using programmed and frequently mechanised instruction. As discussed earlier, a 

similar teaching approach exists within the focus institution, whereby individuals who are 

struggling with programming are unsupported in the classroom, and therefore continue to 

struggle. This solitary learning approach facilitates the gap between those grasping concepts 

and those who simply cannot keep up with the pace of required learning. In contrast, 

Vygotsky viewed learning as a profoundly social process, and therefore teaching should 

represent the means through which development is advanced in the leaners based on their 

actual development levels, furthering the need for alternative approaches of instruction to 

better the developmental needs of the individuals in the classroom.  

 Both the MKO and ZPD are concepts that can be applied in practice and would be 

suitable within the research environment. There are high performing programming students 

within first year, typically linked to prior programming experience, and these individuals 

could act out the role of the MKO with students who are struggling with programming. 

In 1977 Albert Bandura offered a theoretical framework for his findings in Social 

Learning Theory, which he later renamed Social Cognitive Theory, because of the importance 

of individual reflection within the process of social interaction.  During the development of 
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Bandura’s Social Learning Theory, Bandura believed that there must be a way that people can 

learn simply by watching others, thereby removing the need to learn everything through 

experience. Miller and Dollard (1941) published one of the first scholarly books on 

observational learning, titled Social Learning and Imitation. The process of learning by 

watching others is called observational learning or vicarious learning and is closely related to 

the concept of modelling, in which people develop or imitate another. Julian Rotter had put 

forth his own theory of social learning in a 1954 book, titled Social Learning and Clinical 

Psychology. Rotter (1954) believed that people choose which behaviours to perform based on 

two factors: reinforcement value and outcome expectancy. Reinforcement value refers to the 

degree to which an individual values the expected reinforcement, or reward, for an action. 

Outcome expectancy refers to how strongly the individual expects the action to have a 

positive result.  

Bandura suggests people may learn a wide range of behaviours by observation alone, they 

deliberately decide which ones to copy, or retain for potential future action.  Bandura's Social 

Cognitive Theory has three core concepts; observational learning, mental states to learning 

and learning without altering behaviour, these concepts are now summarised below: 

 

1.  People can learn through observational learning. Bandura (1973) identified three 

basic observational models: 

 

- A live model, which involves an actual individual demonstrating or acting out 

behaviour. 

- A verbal instructional model, which involves descriptions and explanations of 

behaviour. 

- A symbolic model, which involves real or fictional characters displaying 

behaviours in books, films etc. 

 

2.  The importance of mental states to learning. Bandura refers to intrinsic 

reinforcement as a form of internal reward, such as pride in what you are doing, 

satisfaction, and a sense of achievement or accomplishment. Although Bandura is 

considered a behaviourist, he describes his social learning theory as a ‘Social 

Cognitive Theory’ further stressing the importance of cognition in learning.  

 

3.  Learning does not necessarily lead to a change in behaviour. Contrasting 

behaviourism, which believes that learning leads to a permanent behaviour change, 

observational learning argues that people can learn new information without altering 

behaviour. Bandura accepts that not all observed behaviour is retained.  Bandura 

believed that the imitation of someone else’s behaviour was not a passive process. 

Instead, it was an active choice involving four different mental functions: 

 

- Attention – This factor is affected mainly by characteristics of the person being 

observed and the situation. 

- Retention – This factor is affected mainly by the observer’s ability to mentally 

process the observed behaviour and store it in memory. 
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- Motor reproduction – This factor referred to the observer’s ability to turn the 

stored memory into physical action. It also included the person’s capacity for 

mentally rehearsing the behaviour. 

- Motivation – This factor referred to the observer’s desire to drive or copy the 

behaviour. Of all the factors, this one has the greatest influence on whether an 

observed behaviour is imitated. 

 

While the above elements offer insight into the core elements of social cognitive theory, 

from a practical standpoint, the first of the above elements (observational learning) proposed 

by Bandura is realistically the only element that I would have direct control over, or, the only 

element that I can shape and develop.  The other elements rely on the student, their sense of 

pride, their ability to reflect on what they are observing, and their internal motivation to do so. 

These elements can be influenced extrinsically through institutional actions, but it is more 

difficult to motivate an individual to learn if other negative factors are already cemented.  

This presents a challenge as the introduction of social learning within the classroom will be 

constrained by the existing perceptions of the learners. The introduction of social learning 

within the research practice requires an examination of student characteristics and challenges 

of implementing group work with such a diverse cohort.  Section 6.1 and Section 6.2 examine 

student characteristics focusing on diversity and the challenges associated with group 

formation and performance. 

6.1 Student Diversity 
 

This section will examine the role student diversity plays in transition, peer interaction, 

and progression in higher education.  The characteristics of the student body that are the focus 

of this research study will be integrated into the discussion, and for context, approximately 

70% of the sample population are Brazilian nationals, with the remainder native to other 

South American countries, Europe and Asia. The average age is 28, and therefore the learners 

are classified as mature-age (over 23), and the gender split is 45% female and 55% male.  

The importance of student diversity within higher education is well reported and research 

outlines several benefits including enriched educational experiences, personal growth by 

challenging stereotypes, development of critical thinking, effective communication skill 

development with people of varied backgrounds and fostering mutual respect through group 

and teamwork (Hardy & Tolhurst, 2014; Tienda, 2013; Turner, 2013).  Diversity also enables 

the student to perceive differences both within groups and between groups (Gurin et al, 2002).  

Studies conducted by Gurin between 1985 and 1989 and between 1990 and 1994, involving 

12,500 students from 189 institutions, found that students who had the opportunity to interact 

with peers from diverse backgrounds, both informally as well as inside the classroom, showed 

the greatest engagement in active thinking and growth in intellectual and academic skills 

(Gurin, 1999; Gurin et al., 2002). The accrual of these benefits, however, is contingent upon 

students’ willingness to participate both inside and outside the classroom through the various 

forums, groups and projects that are formally and informally established.  

Regarding international students and learning it is important to consider the different 

preconceived views that learners may have of what learning means (Marshall et al., 1999).  It 

may be assumed that learning is a well-defined standard experience for all learners but the 
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experience of learning across cultures has challenged this notion indicating that students’ 

conceptions of learning differ (Jones, 2008). Tsai (2009) states that conceptions of learning 

profoundly impact learning outcomes. These conceptions of learning have been defined as 

logical systems of knowledge and beliefs about learning and all previous experiences related 

to learning (Marshall et al., 1999; Vermunt & Vermetten, 2004). Cano & Cardelle-Elawar 

(2004) refer to learning conceptions as individual constructions that develop from knowledge 

and experience, and these experiences influence how learning is understood. This can be 

viewed as how learners individually think about learning activities, strategies, tasks and 

processes (Vermunt and Vermetten, 2004), which can influence how students interact within 

the classroom environment and with peers (Marshall et al., 1999).  Lin and Tsai (2008) state 

that students with multiple conceptions of learning use higher levels of cognitive learning 

strategies, such as self-monitoring, which enables them to be more academically successful.  

Some examples from the literature highlight these diverse cultural conceptions of 

learning.  Purdie et al. (1996) found that Australian students have a narrow view of school-

based learning while Japanese students have a much broader community-based view of 

learning.  Abhawawansa & Fonseca (2010) found that Sri Lankan students, while enrolled in 

an Australian University, held a belief about learning as being teacher centred while their 

Australian class peers perceived learning as student centred. Research has also reported a 

difference between Western and Asian class peers regarding conceptions of learning. Jones 

(2008) reported that Asian students see knowledge as having to do with things that cannot be 

measured, such as emotions, morality and social skills whereby traditional Western learning 

beliefs are built upon things that can be scientifically proven. There is a general trend within 

research to focus on western learning cultures and compare with non-western cultures, usually 

represented by Asia. This trend has led as the basis for cross-cultural theorising and other 

students from different geographical locations may not be included in the literature 

(Abhayawansa & Fonseca, 2010; Marshall et al., 1999; Tsai, 2009).   

The majority of students enrolled in the research practice are mature-age and South 

American, with a significantly higher proportion from Brazil. When examining the 

experiences of South American students in higher education, a study conducted by Wilton & 

Constantine (2003) found high levels of psychological distress as they struggled to culturally 

adjust while studying abroad. Reynolds & Constantine (2007), in their study on South 

American students’ sense of social competence, found a lack of confidence in their social, 

academic and career contexts and how this may have a profound effect on future career goal 

planning and achievement. Castaneda (2008) examined the academic needs of South 

American students in an international learning context and reported a number of key issues 

such as second language problems, quality of academic advice, availability to acquire 

financial support, level of integration in their respective programmes and cultural adjustment 

all had an impact on their academic experiences. Regarding learning conceptions, Crabtree 

and Sapp (2004) reported that the conception of learning for a Brazilian student is not 

constrained to a formal learning environment but represents an ongoing process in everyday 

life. Their study found that students in Brazil believe learning takes place within social, 

emotional, and physical closeness between teachers and students. These findings are further 

supported by the work of Santili et al., (2011) who found Brazilian students are comfortable 

spontaneously greeting their teachers on the street and expect instructors to be actively 

engaged and interested in both their personal and academic affairs. This research suggests that 
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whether Brazilian students are studying home or abroad they consider learning as a process 

that is not limited to the classroom. When exploring the learning setting in Brazil, Fidalgo-

Neto et al. (2009) describe how the teacher plays a central knowledge transfer role and that 

students play a more passive role in the learning process. Passive learning can lead to 

diminished motivation whereby students can be less likely to ask questions and engage the 

information they receive (Emelo, 2013; Pretress, 2008). This is particularly relevant as within 

an IT degree the focus is primarily on active learning and the application of knowledge. 

Active learning is considered a vital process to students’ academic achievement because it 

develops long-term retention abilities, speeds up the learning process and facilitates recall 

(Seels & Glasgow, 1997).   

From a teaching perspective, research highlights the importance of developing an 

understanding of students’ conceptions of learning as this can facilitate the design and 

development of better teaching and instructional environments (Burnett et al., 2003; Chin & 

Brown, 2000; Tsai, 2009). This is not a new consideration as outlined by Hofstede (1986) 

emphasising the importance that all teachers at all levels of education need to be trained to 

become intellectually and emotionally accustomed to the fact that others in societies learn 

differently. This is more important than ever as learning environments have become culturally 

diverse teachers need to be able to effectively develop culturally inclusive teaching 

approaches.  Murray and McConachy (2018) refer to lecturers as cultural mediators who can 

invoke cultural references from case studies from students’ own countries and draw 

information from students themselves. Having such a diverse study body brings many 

advantages for all concerned as this brings a diversity of experiences and perspectives that 

makes teaching a more stimulating and informative process increasing creativity, innovation, 

and problem-solving (Murray & McConachy, 2018; Fine & Handelsman, 2010).  

Another important student characteristic to consider is age and the majority of learners 

within the practice environment can be described as ‘mature-age’ which generally refers to 

ages 22-23 and up. Mature-age learners can also be identified as those that have completed 

their second-level education more than one year before beginning their undergraduate degree 

programme. In comparison, direct entry refers to students who have entered their 

undergraduate programme from second-level education.  These cohorts have been formally 

referred to as 'non-traditional' and 'traditional' (Griffiths, 2011; McCune, Hounsell, Christie, 

Cree & Tett, 2011). This non-traditional age category is generally viewed as an important 

target demographic for higher education expansion due to increased market demand for 

increased and diversified skills which are very typical of the ever changing and fast paced 

computing landscape. Several studies have attempted to identify the barriers that mature-age 

learners face when transitioning to higher education. These include educational factors, 

described by Burton et al. (2011) as, a lack of preparedness for learning in higher education, 

or a long break in study resulting in undeveloped approaches to learning (Hardin, 2008). 

Mallman & Lee (2016) point out that mature-age learners are not necessarily the already-

competent learners that institutions, teachers, and fellow peers assume they are.  Leathwood 

& O’Connell (2003) state their educational pathways are often disjointed and, in some cases, 

non-linear pathways. Reay (2003) suggests that mature learner past failures can be an 

indication of their educational potential outcomes, supported by Cantwell and Grayson (2002) 

in which they suggest the impact of prior experiences of educational failure can have a 

negative impact on perception of self as a learner and that different types of learning within an 
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institution can bring about the notion of personal inadequacy. Situational barriers can also 

negatively impact the transitional experience, such as the management of personal and 

professional responsibilities (Finnegan et al., 2014). Many mature-age learners already fulfil 

multiple roles when they return to higher education and acquiring the student role can add an 

additional burden (Stone, 2008; Cullity, 2006) and a role they have difficulty inhabiting 

(O’Donnell & Tobbell, 2007).  Psychological barriers may also be prevalent in the mature-age 

learner, such as poor self-confidence (Merrill, 2012) and anxiety (Hardin, 2012).  Crossan et 

al. (2003) also refer to mature-age learners’ complicated engagement with the learning 

environment due to their age and differing life circumstances, and perceived age in relation to 

others can affect learning dynamics in and outside of the classroom (Brooks, 2005; O’Boyle, 

2014). Reay (2002) suggests mature-age students grapple with feelings that their age 

disqualifies them as full legitimate members of a learning community, or even as ‘imposters’ 

(Reay 2002). While these age related factors are useful for reflection and planning purposes, 

caution is required as categorisation can eliminate other factors underpinning them, such as 

gender, culture and diverse experience which can form a bigger picture of an individual 

student (Jones, 1995, Bowl, 2001).   

With regard to student identity and peer interaction, Christie et al. (2008) state that many 

mature students experience fragile identities as learners through challenging experiences 

relating to learning environments, supported by O’Shea (2013) who refers to the challenges of 

participation and identify formation. The creation of student identity and the ability to engage 

in the learning environment are important for academic success, and research shows that peer 

interaction and social integration in higher education are closely linked to student retention, 

progression and performance (Stuart, 2006). Christie, et al. (2005) state that there has been 

poor consideration in higher education research of the emotional dynamics of inhabiting a 

new learner identity amongst other students, which is especially vital for understanding the 

first-year transition (Christie 2009). Lave and Wenger’s (1998) social theory of learning 

suggests people first learn as peripheral participants and move eventually toward a legitimate 

and full participation. For international learners who are away from their families, the 

importance of social support is underscored as these students rely on local relationships to 

understand and navigate the higher education system and environment (Wilcox et al., 2005).  

Gallacher et al. (2002) also note that mature adult learners may not necessarily engage as 

much in the social supports within institutions because of pre-existing social networks 

negating the need to engage in the development of a new social network.  However, it is 

important to note that many mature-age learners engage with their courses with enthusiasm 

and determination to succeed, and Howard (2002) reported that mature students tend to have a 

higher level of classroom participation than younger students. Reay et al. (2009) described 

this determination as a sense of resilience that arises from students’ internal conversations 

(Archer 2003, Hammersley & Treseder 2007) as well as from their conversations with others 

such as family and friends about how to balance their ambitions with the conflicting demands 

on them from employment and self (Youdell, 2012).   

This assessment of diversity further strengthens the need to consider methods of 

engagement and supports required for mature-age international learners, and Finnegan and 

Merrill (2017) suggest institutions need to continual evaluate and align their existing culture 

to meet the needs of all students.   
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6.2 Collaborative Learning and Group Work 
 

This section will discuss collaborative learning from the perspective that accountability 

does not exist between students as they engage in an informal learning process and there is no 

specific target to be met, and group and team work from the perspective of individual 

accountability and responsibility in undertaking a group task or project with a measurable 

outcome. Student diversity will be integrated into the discussion and how it contributes to 

both the positive and negative aspects of academic social interaction.  

Educationalists argue that passive lectures can fail to engage students (Brown, 2001; 

Harden, 2012), while active learning approaches, such as collaborative learning, can bring 

about richer engagement in the classroom. Collaborative learning approaches are purposefully 

designed to encourage knowledge sharing and knowledge development with the additional 

benefits of academic achievement, enhanced motivation, and the development of social skills 

(Johnson & Johnson, 1989; Huang et al., 2011).  Lubell and Vetter (2006) suggest that 

learners who are meaningfully integrated with their peers are more likely to be protected 

against early drop-out, which is relevant to the participants within this study as they are 

entering their second semester of first year.  

Tinto (1997) stresses the importance of students’ involvement in academic and social 

groups, including learning circles both within and outside of the institution. These learning 

groups positively correlate with persistence and completion, and through social interaction 

with peers, student identity can be formed (Hilman, 2005).  Baxter & Britton (2001, p.94) 

describe this process of identify formation through social interaction as a ‘conscious 

reshaping of the self’.  Dirkx (1997) refers to this as a transformative learning process 

whereby the learner builds new meaning constructs to make sense of their changing world. 

This process requires the learner to broaden their perspectives and to engage in the values and 

beliefs of others, though different from their own, are equally valid (Taylor, 2000). Cranton 

(2006) warns that personal change can itself bring about a degree of uncertainty as students 

attempt to maintain assumptions and worldviews that provide safety which can be exposed or 

challenged within a learning community. As previously stated, this process can raise 

psychological barriers for the student such as self-confidence (Merrill, 2012) and anxiety 

(Hardin, 2008) as they navigate the many academic and social dimensions of higher 

education.  Cranton (2006) suggests that a better social transitioning experience can be 

achieved through the creation of a learning community, that Tinto (1997) describes as an 

establishment that provides shared knowledge and shared knowing.  Shared knowledge can be 

achieved through the construction of an educational experience that allows for students to 

share connected knowledge, while shared knowing relates to not only how students interact 

and know each other, but also how they come to share the experience of learning.   

This study is primarily focused on implementing social learning through peer learning 

approaches such as Problem Based Learning (PBL) and Peer Assisted Learning (PAL).  PBL 

falls into the category of Group Work as there are defined roles and responsibilities for each 

individual member, whereas PAL can be considered as Collaborative Learning as each 

member is not necessarily accountable as no specific project goal or target has to be met. 

Implementing collaborative learning with a large student cohort creates an obvious challenge 

for the teacher, but there are ways of incorporating some facets of small group teaching into 

the large group setting, some examples include breakout groups, pair and share, games and 
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quizzes (Steinart & Snell, 1999; Edmunds & Brown, 2010).  Jordan et al. (2008) suggest that 

in order to promote positive peer group integration and cohesion, teachers should use small-

group learning that encourages less confident students to participate, and to develop strategies 

to stimulate healthy group competition in learning with consideration for the composition of 

groups in terms of culture, gender and/or ability.  

The importance of group work within higher education correlates with market demand, 

and particularly within the computing industry where the majority of graduate roles require an 

ability to work effectively in a team.  These work teams are formed to create or service 

products which go through rapid development and as such, teams are disbanded regularly, and 

new teams formed to address new development initiatives. Employers seek employees who 

can work effectively within a team environment (Tarricone & Luca, 2002) and Cotton (2001) 

points to this as early as 2001 and states that it is widely accepted that developing subject-

specific technical skills is no longer sufficient for developing students’ employability. Group 

work practiced in the classroom (or virtually online) creates opportunities to acquire the basic 

collaborative skills required before graduating (Chowdhury et al., 2002). This demand from 

industry highlights the need for higher education institutions to develop students’ group and 

team skills (Graen et al., 2006) and has led to terms such as group-based learning in higher 

education curricula (Chapman et al., 2006). Students themselves also recognise the 

importance of acquiring group work skills as highlighted in a study by Hodge & Lear (2011) 

where international students rated group work as the most important skill out of a list of 15 

skills. Within the same report, faculty members ranked group work skills in fourth place after 

interpersonal skills, critical thinking and problem solving.  Similarly, Kavanagh and Drennan 

(2008) revealed that students acknowledged employers’ expectations of strong 

communication, analytical, professional and team work skills.  Problem Based Learning is the 

formal group work approach for this study, and Katinka et al. (2005) examined group work 

skills among graduate students from schools who used problem based learning study 

programmes (where group work is encouraged), and non-problem based learning study 

programmes (without group work practice). The results showed that students from problem-

based learning schools showed better preparation with respect to several competencies, 

especially communication skills and group work.  

A number of studies have identified learner group composition as a fundamental issue and 

research has shown that different grouping criteria for small groups affects learning 

performance and social behaviours of grouped members (Hooper & Hannafin, 1988; Lin, 

Huang & Cheng, 2010; Webb, 1982).  Johnson & Johnson (1999) suggest that diverse group 

composition enhances elaborative thinking which brings about a deeper subject matter 

understanding, enhances reasoning abilities and long-term retention. Webb & Palinscar 

(1996) further support diversity in group composition by members’ gender, ability, and race 

in which they suggest facilitates positive collaborative learning.  Jehn et al. (1999) suggest 

that diversity based on age and gender positively affect morale, satisfaction, commitment, and 

perceived performance. However, Milliken and Martins (1996) argue that diversity in groups 

such as race/ethnic background, gender and age prevent smooth group integration and can be 

disruptive to teamwork processes. Robbins and Fredendall (2001) found that homogeneity is 

positively related to team success and motivation. Maznevski (1994) concludes that diverse 

groups perform less well than homogenous ones do, although the disadvantage of diversity 

can be moderated through better communication.  
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With regard to gender diversity in groups, Johnson and Smith (1997) found female 

students were rated higher than males on traits such as effort, cooperation and initiative.  

Johnson and Smith (1997) suggest that these are desirable behaviour traits for group 

cohesiveness that contribute to success. Warrington et al.’s (2000) study suggests female 

students have higher communication skills compared to male students whereby male students 

are less inclined to engage in cooperative discussion and unwilling to collaborate to learn, 

although some studies suggest that female students participate less often than males 

(Crawford & MacLeod, 1990; Fassinger, 1995) while other studies did not find any 

significance regarding gender participation in group work (Howard, 2002). Bernard (1997) 

discovered that males found it difficult to cooperate in groups and that an all-male 

environment tends to compound the least attractive aspects of male attitudes and behaviour, 

including lack of cooperative elements in male traits.  

Orlitzky and Benjamin’s (2003) survey of 138 students revealed that mixed-gender groups 

outperformed more homogeneous groups and similarly, Wood’s (1987) meta-analytic review 

suggests a tendency for mixed-gender groups to outperform same-gender groups. In a study 

conducted by Takeda and Homberg (2014) on the effects of gender on group work process 

and achievement, they implemented a self and peer-assessment method on 1001 students 

formed into 192 groups. Their results suggest that students in gender balanced groups display 

enhanced collaboration in group work processes due to reduced social-loafing behaviours and 

more equitable contributions to group work, however, the results did not lead to higher 

student performance. On further analysis, Carli (2001) found that in gender diverse groups, 

male members exercised a stronger influence than female members and that contributions 

made by male members received more attention from other group members than contributions 

offered by female members of the group. This would suggest that female students have a 

better experience of the group work process with peer female students than with male 

students.  

With regard to minority gender groups, Sormunen-Jones et al. (2000) define these groups 

as ‘gender exception groups’ whereby all members are one gender except one of the opposite 

gender. They found that gender exception groups achieved lower scores in group writing 

projects in content, organisation and style and in the total achievement score when compared 

to same gender or mixed gender groups.  A study by Craig & Sherif (1986) found in their 

group composition study that males exerted a larger amount of influence over other members 

and groups’ decisions when they were in a minority of one in a group.  Carli’s (2001) meta-

analysis study supports these findings. Thus, previous studies suggest that males create a 

more influential position in gender exception groups and females are disadvantaged in gender 

exception groups making this group formation less equitable. When evaluating gender 

balance in groups caution is required as it may oversimplify and miss nuanced detail (Young, 

1994; Knaak, 2004) as gender can be considered as both a personal and cultural construction 

(Chodorow, 1995).   

Culture can also impact group cohesion and progression. Within a group project the lack 

of understanding of culture can increase the students’ perceived difficulties of group work, 

particularly when the norms of behaviour, communication and decision-making are not 

agreed across all members (Shaw et al., 2015). International students may have a wide variety 

of learning experiences that are very diverse across a cohort (Shaw et al, 2007).  Furthermore, 

some studies have highlighted that students’ difficulties in understanding the pedagogies they 
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encounter are worse if teachers have not taught outside their own national context, making it 

more difficult for them to see their own society from an outsider’s perspective (Haigh 2002; 

Baker and Clark 2010). This diversity of experience and perception of culture and group work 

needs be considered when forming groups, and perhaps a layered and scaffolded approach to 

group formation is more appropriate in establishing agreed group norms. Although outdated, 

the Delors Commission (1998) warned that Western education systems could potentially 

create problems by bringing people from different groups together in a context of competitive 

stress, which can be observed when the initial mention of group work is being announced to a 

cohort. This further underpins the need for careful consideration when forming groups, and to 

consider questioning the value of assessed and non-assessed group work.  

Sweeney et al. (2008) observe that despite extensive literature, the benefits of 

multicultural group work on performance and in the development of group work skills were 

unclear. Their study, involving international and domestic students, did confirm that group 

work facilitates the development of interpersonal skills, cross-cultural collaboration, but that 

this link was conditional on students being prepared for multicultural group work, and on 

being coached during and debriefed after.  This is also reinforced by Schullery and Schullery 

(2006) from their survey of research findings on diversity in membership of learning groups 

that there is no straightforward answer to whether mixed groups are an advantage. This is also 

supported by Sweeney et al. (2008) whereby positive aspects of multicultural group work 

were recorded, but difficult to suggest that group work is better than individual work when it 

comes to actual performance. Measuring engagement and participation in group work can be 

challenging and is not a new one, for example Goffman (1959) states that participation in and 

of itself positions students as good or competent while a lack of participation can label them 

as disengaged or disinterested.  Cheng (2000) cautions against this labelling as non-

participation may be a product of cultural discomfort with unfamiliar teaching methodologies 

and approaches or weak language skills (Tsui, 1996) rather than a lack of capability or 

engagement.  In addition, students from collectivist cultures may feel reluctant to speak up in 

front of their peers or to be seen to take the initiative within a group setting.  These behaviours 

may be considered by their peers as being indirect and quiet during group work (Gundykunst 

& Lee, 2003) which may result in them being disadvantaged because of the negative 

perceptions their behaviours induce. It is therefore important for lecturers to consider the 

cultural context nature of participation when evaluating student performance in addition to 

underscoring the importance of influencing students to examine the perceptions of their peer’s 

performance based on these cultural norms.  

Irrespective of status as international or domestic, students may be apprehensive of 

classroom participation activities and several studies have discovered that both home and 

overseas students can feel frustrated and angry when they are placed in mixed-culture groups 

(Volet & Ang, 2012; Murray & McConachy, 2018). This has implications for both students 

and lecturers who may need to act as mediators in group work disputes (Murray & 

McConachy, 2018).  For example, home students have the expectation of participation based 

on their cultural norms and failure to observe those behaviours in their overseas peers can lead 

to resentment particularly when they feel they have to shoulder the greater proportion of the 

work in a group based project. This is compounded when group work is assessed without 

individual performance as home students often feel they have no choice but to lead on tasks 

and take on the greater body of work to ensure their grades do not suffer.  However, Murray 
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& McConachy (2018) state that overseas students can feel that their contributions are not 

recognised in group work as they are not given sufficient opportunity to contribute to group 

tasks. Examining this further, some of the reasons underpinning the negative perceptions of 

group work include the structural constraints which can be intimidating for students 

(Fassinger, 1996; Fassinger & Howard et al., 2002), insufficient preparation on the part of the 

students (Tinto, 1997; Ethington, 2000) and language competence (Arkoudis & Kelly, 2016; 

Li, 2012). These issues can also arise where group work is continued outside of the 

classroom, such as the preparation of a group project or group presentation.   

Chowdhury et al. (2002) state that students’ attitudes toward group work differ and 

depend on their self-efficacy, which results in higher or lower individual satisfaction and 

individual performances on the group engagement level.  McCorkle et al. (1999) claim that 

although students are aware that group work is important some students still preferred to work 

alone if the main goal is strong performance, although Landy (1989) states that a particular 

group member may be satisfied with the group environment despite a weaker group 

performance. Falls et al. (2014) concluded that students’ perception of group work is 

influenced by personal factors and that this perception affects student performance as group 

members. Peslak (2005) examined the emotions of students who participated in a long-term 

group project and found that team emotions at the start of the project were more positive than 

negative, negative emotions prevailed over time though.  Terveen & McDonald (2005) 

suggest that making students work in groups can imply unequal participation and therefore an 

unfair share of responsibilities and a similar finding was obtained in a study on students’ 

attitudes towards group work conducted by Gottschall and García-Bayonas (2008). These 

authors found social loafing as the major perceived risk of group work. Social loafing is cited 

as one of the main causes of group failure, where social loafing can be described as group 

members failing to contribute to the group project, but benefit from others and acquire the 

same rewards as other members of the group.  McCorkle et al. (1999) reported that 65% of 

students identify social loafing as a problem they experienced when undertaking group work 

and when group work is suggested in class it is the social loafing aspect that affects students’ 

attitudes towards engaging in a group project (Pfaff & Huddleston, 2003; Stark et al., 2007).  

There are a number of strategies that can be introduced to reduce the effects of social 

loafing and many teachers recommend peer-assessment (Cheng & Warren, 2000; Baker, 

2008).  Other empirical studies have evaluated its benefit (Chapman & van Auken, 2001; 

Pfaff & Huddleston, 2003) and it is a proven method in not only non-group related activity 

but also group projects as pointed out by Brooks and Ammons (2003) where they note a 

reduction in social loafing through the use of peer evaluations as both summative and 

formative assessment in group projects.  Feichtner and Davis (1984) report that three out of 

five students have the best group experience when peer-evaluation is included in the grading 

system, as compared to one out of three when peer-assessment is not utilised.  Peer and self-

assessment are approaches that can be considered to allow peers to reflect on individual 

performance while considering the performance of their peers. The ability to reflect 

encourages qualities that assist in the development of professional development and lifelong 

learning skills (Boud et al., 1999; Boud, 2001; Nicol & Macfarlane-Dick, 2006) and Nicol 

(2010) also states that the ability to evaluate one’s peers is an attribute many employers seek 

in new graduates. 
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Henneman et al., (1995) suggest appropriate collaboration between group members 

requires competence, commitment, respect, and trust between all group members, which 

suggests that early stage implementation strategies may not yield positive results as building 

respect and trust, for example, take time. Collaborative learning approaches, such as Peer 

Assisted Learning, may be more suitable to initially allow participants to engage in a learning 

process and build efficacy, while getting to know each other without the unnecessary burden 

of performance measurement. These interactions may facilitate the more formal introduction 

of group work whereby formal roles and responsibilities and performance measurements can 

be introduced. Referring to the participants within this study, they are undertaking their 

second semester of first year so having known each other for at least one semester may 

facilitate a more favourable outcome. It may be worth considering non-assessed group work 

to initially allow interaction and communication without adding in the unnecessary 

component of assessment stress, together with building in reflection as a way for students to 

examine their social learning experiences. Implementing group work for the first time comes 

with risks as no prior base experience for students’ working with their peers exist.  Cattani 

(2013) found that group members are more effective if they have been the successors of a 

previous common working experience suggesting efficacy is built upon positive group-based 

experiences and outcomes. 

The teacher naturally plays a critical role in role in successful group work management 

through a coaching process (Bolton, 1999). This process involves offering students 

suggestions, observations and insights as work is carried out, and helping teams manage 

diversity and conflict and mediation where there is hostility. The teaching and learning 

methods students experience and the meaning they make of it within their educational setting 

is the result of an intrinsically intersubjective sense making process (Salvatore and Pagano, 

2005). This intersubjective relationship is a dynamic one, and if a student begins to identify 

with other peers within a group who are performing at a higher level, or are highly engaged, 

then self-identity could potentially change creating expectancies that will affect overt 

behaviour. To ensure group interaction and cohesion, teachers should consider the importance 

of defining roles and responsibilities within a group task or project as this may help to 

mitigate negative group experiences. This places importance on regular teacher engagement 

with the group to evaluate goals and objectives of an on-going project. Goold et al. (2006) 

revealed that 15% of students did not like group work because of communication difficulties 

which usually escalates as group members leave participation and submission too close to due 

dates. Ruiz Ulloa and Adams (2004) found that students developed positive individual 

attitudes toward group work if the environment determinants, such as professional 

communication, interdependence, defined roles, and goals, were present during group work 

sessions.  

Accepting the known challenges of introducing collaborative learning and group work, the 

possible benefits to both students and teachers need to be strongly considered with suitable 

implementation strategies evaluated for strengthening the opportunity for a beneficial all-

round experience. Indeed, it could be that negative experiences indicate inadequate 

preparation or facilitation rather an intrinsic limitation of the method. In support of this 

position, while acknowledging the difficulties of mixed group work, Robinson (2006) stresses 

the importance of integrating critical reflection and dialogue to promote understandings of 

differences rather than to ignore them. This is also supported by Cathcart et al. (2006) 
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whereby they suggest that students should be asked to write up their experiences of group 

work drawing on explanatory concepts which reflect a critical perspective. It is therefore 

important that teachers working in internationalised higher education settings are provided the 

necessary guidance and training on the cultural nature of participation to ensure all students 

are afforded the opportunity to engage in the teaching and learning process. Equally, higher 

education institutions should educate students to build a greater collective understanding and 

appreciation of difference in the way students express themselves, and participate, according 

to their respective cultural diversity.  

7. Focus 6: Academic Self-Efficacy 
 

Perceived academic self-efficacy may influence why students choose to attend support 

classes and may also affect whether students make the necessary effort to engage in the 

learning process.  For these reasons, self-efficacy is examined with a view to investigating if 

self-efficacy can be enhanced through various institutional support activities.  

According to Rotter (1954), the way people ultimately act in a situation will be 

determined by two things: outcome expectancy; or how strongly they expect the behaviour to 

have a positive result, and reinforcement value, or how much they value the expected reward. 

Rotter (1966) also began looking at people’s expectations about whether they could affect the 

rewards they received. Those who generally expected that they could achieve desired rewards 

through their own actions were said to have an internal ‘locus of control’. Those who believed 

that rewards were due to fate or luck, and therefore out of their hands, were said to have an 

‘external locus of control’. Bandura’s concept of perceived self-efficacy is similar to Rotter’s 

locus of control. Each of these concepts relates to people’s beliefs about their ability to 

acquire the results they want through their own actions. Research has indicated that there is 

some overlap between the two concepts, but this does not mean the two concepts are the 

same. In a 1991 article, ‘Human Agency: The Rhetoric and the Reality’, Bandura explained 

that perceived self-efficacy is concerned with people’s belief about their capabilities to 

organise and execute a designated course of action.  He went on to say that locus of control 

refers to people’s beliefs that outcomes are dependent on their actions or are the result of 

chance, fate or luck.  Self-efficacy highlights the importance of the mental state of someone’s 

perceived ability to do something, and that internal measurement can lead to engaging or 

disengaging from an activity or action.  This description of perceived self-efficacy is very 

useful and is an endeavour to understand why some students do not attempt a learning 

activity, meaning their belief in their capability may be a barrier to learning what might be 

perceived as difficult to them.  This concept is worth exploring and may assist in investigating 

the problem under investigation for this study.  

In 1977 Albert Bandura published a paper, titled ‘Self-Efficacy: Toward a Unifying 

Theory of Behavioral Change’. Bandura had broadened his social learning theory to include a 

wide range of self-beliefs and self-control abilities. He described a system in which a person’s 

beliefs, thoughts, feelings, and physical responses interact with both the environment and the 

person’s behaviour. He then renamed his expanded theory to ‘Social-Cognitive Theory’, both 

to distinguish it from other social learning theories and to highlight the central importance of 

beliefs and thoughts. In 1986, Bandura published ‘Social Foundations of Thought and Action: 
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A Social Cognitive Theory’, which set forth his new theory of human functioning. A 

significant element of Bandura’s Social Cognitive Theory is self-efficacy. Bandura defines 

perceived self-efficacy as people’s beliefs about their capability to produce desired results 

through their own actions. According to Bandura, people with a high sense of self-efficacy 

approach difficult tasks as challenges to be encountered, rather than threats to be avoided. 

They also set challenging goals for themselves, and they maintain a strong commitment to 

achieving them. When faced with an obstruction, they quickly recover their confidence and 

simply intensify their efforts. Bandura (1986) states that this type of outlook leads to personal 

successes while reducing stress and decreasing the risk of depression. In contrast, people with 

a low sense of self-efficacy avoid difficult tasks, which they view as personal threats. They 

may also have a weak commitment to any goals they to decide to pursue and when faced with 

an obstacle, they dwell on their personal weaknesses and the potential for failure rather than 

looking for solutions. If a setback occurs, they are quick to give up and slow to recover their 

confidence afterwards. This type of behaviour resonates with learning computer 

programming. For example, students who categorises themselves has having low computer 

programming self-efficacy might rule out signing up for an advanced programming class 

before even considering how much work the class would require. At present, as computer 

programming is very much taught and assessed individually, it is easy to see how a student 

who has difficulty at the early learning stages can develop low self-efficacy, and this isolation 

compounds the problem into a cycle, potentially leading to disengagement and dropping out. 

The challenge, therefore, is to develop higher self-efficacy in students undertaking computer 

programming, but this must be achieved by making them believe they can do what is 

perceived as a difficult task.  Bandura (1977b) posits that self-efficacy beliefs have such a 

strong impact because they affect four major psychological processes: 

 

- Cognitive processes –The stronger people’s perceived self-efficacy, the higher the 

goals they can set for themselves, and greater their commitment to achieving them.  

- Motivational processes – People with higher perceived self-efficacy are more likely 

to expect that their behaviour will lead to a desirable outcome. On the other hand, 

people with lower perceived self-efficacy may not go after valued goals, because they 

do not expect to achieve them.  

- Affective processes – People’s beliefs about their ability to cope seem to have a 

significant effect on how much stress and depression they feel in threatening or 

difficult situations. 

- Selection processes – In a 1994 article, ‘Self-Efficacy’, Bandura gave the example of 

perceived self-efficacy affecting career choice by suggesting that the higher the level 

of people’s perceived self-efficacy the wider the range of career options they seriously 

consider, the greater their interest in them, and the better they prepare themselves 

educationally for the occupational pursuits they choose. 

 

Bandura has outlined four ways in which a strong sense of self-efficacy can be developed. 

The first and most effective way is through mastery experiences. Simply put, past success 

strengthens the belief that future success is possible, while past failures undermine it. After 

people become convinced, they have what it takes to succeed, they are more likely to stick 

with their goals, even when problems arise. This suggests that in designing programming 
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activities consideration should be made as to the level of difficulty within the activity itself. 

Scaffolding the learning should be considered as each activity leads and builds towards the 

next, gradually increasing the difficulty while self-efficacy is being cultivated.  

A second way to build strong self-efficacy beliefs is through vicarious experience; in other 

words, by watching other people perform the behaviour. The impact of modelling on 

perceived self-efficacy depends largely on how much the observer sees him/her as being like 

the model. The more similar the model and observer, the greater the effect. When people 

watch someone similar to themselves accomplish a task through sustained effort, they are 

more likely to believe that they can do it, too. At the same time, they may learn some of the 

skills they need to succeed by observing the successful model. On the other hand, when 

people see someone fail despite great effort, they are more likely to lose faith in their own 

abilities as well, which is worthy of serious consideration if implementing a social learning 

approach. Regarding the problem under investigation, student mentors with high self-efficacy, 

and proven ability in computer programming, could be selected from the same class and act as 

the mentors for the social learning activities themselves, this approach aligns to what is being 

suggested by Bandura for this element.  

A third way to instil self-efficacy beliefs is by social persuasion, that is, by telling people 

that they can be successful. People who are persuaded by others that they have what it takes to 

succeed are likely to try harder and to be more persistent than those who hold self-doubts. 

Unfortunately, it is much harder to build self-efficacy this way than it is to destroy it. 

Unrealistically positive messages may be quickly disproved, leading to failure and 

demoralisation.  On the other hand, overly negative messages may keep people from 

achieving as much as they could, by persuading them not to attempt a challenging task in the 

first place or by convincing them to give up at the first sign of difficulty. This element needs 

careful consideration, one approach through Problem Based Learning (PBL) allows for 

various roles to be created within the activity itself, thus allowing individuals to identify 

which aspect they would like to tackle depending on their efficacy of the task itself.  Although 

working in groups to solve problems, each member has a responsibility, which may not be 

considered as a technical role, but all combined elements lead to the completion of the 

activity.   

A final way that self-efficacy beliefs are reinforced is through emotional and 

physiological reactions. When people face a stressful or challenging situation, they naturally 

experience emotional and physiological arousal. Those who are high in perceived self-

efficacy may see this arousal as a sign that they are energised. This energetic feeling, in turn, 

helps them perform their best, which adds to their sense of self-efficacy in the future. In 

contrast, people who have low self-efficacy may see arousal as a sign of stress they are 

helpless to control. For this study, as special consideration is given to those students with 

lower self-efficacy, consideration is required when designing the social learning activities to 

ensure they are not overly challenging, or deliberately contain stressful elements.  

If self-efficacy development is to be proposed through social learning within the research 

environment, then a mechanism to measure cause and effect would be desirable.  This can be 

achieved qualitatively through a variety of means, but quantitative data would be useful for 

the conclusion of the study itself. Quantitative data would also assist in generating interest 

from fellow computer science faculty peers who show a greater interest towards quantitative 

results than qualitative findings. 
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8. Conceptual Framework 
 

Reflecting on the literature on student engagement and learning, the importance of self-

regulation, self-efficacy and social learning were identified as key aspects to consider for the 

development of a conceptual framework that could be applied within the focus institution. 

The primary purpose of the conceptual framework was to facilitate engagement in computer 

programming, a known challenging subject area for first year students (Siegfried et al., 2012; 

Yang et al., 2015).  Although this study is not specifically focused on improving grades, studies 

in student engagement have discussed improved grades as an outcome (Astin, 1993; Tross et al., 

2000). The literature highlighted the importance of the self-regulation of learning through 

reflective learning approaches (Schön, 1983; Gibbs, 1998), and the concept of self-efficacy 

emerged as an important element in student engagement and retention as efficacy belief can 

contribute to action or in-action in the learning process (Chemers et al., 2001; Bandura, 1986). 

Social learning was also examined, and the literature confirmed what was observed in the 

focus institution regarding the low levels of peer interaction and peer mentoring (Biggers et 

al., 2008).  Lubell and Vetter (2006) suggest that learners who are meaningfully integrated with 

their peers are more likely to be protected against early drop-out.  Bandura (1977) developed his 

own Social Cognitive Theory which specifically outlined how learning can occur through 

observation alone. The introduction of social learning can also be facilitated by student mentors 

and this aligns to Vygotsky’s (1930s) concept of the More Knowledgeable Other (MKO) and the 

Zone of Proximal Development (ZPD). 

With the above key student engagement attributes identified, the conceptual framework 

for this is study is adapted from Bandura’s (1986) Reciprocal Determinism Model. Bandura’s 

model describes a dynamic relationship in which individuals, their behaviours and their social 

environment are dynamically bound together in a process. Using Bandura’s (1986, p.24) 

terminology of reciprocal determinism, environmental factors are substituted with ‘Social 

Learning Strategies’, personal factors with ‘Encourage Reflection’, and behaviour with 

‘Develop Self-Efficacy’. Student engagement is at the heart of the conceptual framework, and 

the context is engagement in learning computer programming. These three elements are 

interlinked and interact with each other. Self-Efficacy can be developed by providing a basis 

in which students can observe others learning who are similar to themselves, which is 

encouraged through individual reflecting-on-learning and supported through Social Learning 

Strategies facilitated by the focus institution.  

Figure 2.1 on the following page is the conceptual framework which was used as the basis 

for building the interventions for the action research cycles.  Section 9 discusses the 

considerations and decisions made in applying this conceptual framework in the focus 

institution. 
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Figure 2.1: Conceptual Framework: Enhancing Student Enagement (adapted from 

Bandura’s Reciprocal Determinism Model (1986)) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

9. Engagement in Computer Programming: Action Research Planning 
 

With consideration for the Conceptual Framework (Figure 2.1 above) there are several 

attributes that require tools, methods and approaches to enhance student engagement.  This 

section puts forward the design and implementation decisions made for the interventions for 

the three action research cycles. The focus was on identifying suitable methods and tools to 

encourage reflection and for introducing social learning in computer programming. Tools 

were also sought to measure student engagement and self-efficacy to ascertain if the 

interventions (reflective and social learning) had any impact on the target participants. 

9.1 Reflective Learning 
 

With the importance of reflection in the learning process acknowledged, the challenge 

moved to introducing formal reflective learning through practical means for first year 

computer programming students. I began researching reflective learning, and tools and 

approaches that could be used by students who were losing focus within certain subject areas, 

not necessarily just computer programming. Reflective learning places the emphasis on the 

self as the source of learning and is intrinsically an individual process. Boud et al. (1985) state 

that reflection is an important human activity in which people recapture their experience, 
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think about what they experienced, and then perform an evaluation to inform future action. 

This research suggested that if learning were to occur, reflection played a significant part.  

This led to the examination of various tools to facilitate reflection, such as a blog, electronic 

portfolios, and wikis.  For example, with portfolios, Marques et al. (2018) pointed to the 

positive use of this tool as a reflective learning strategy, but also how the use of portfolios can 

create tension between the privacy of the students' thoughts as these can be shared or 

viewable by others, which may lead to discomfort for students. Wong et al. (1995) describe 

the positive benefits of using a reflective learning journal, which they described as process 

that is initiated when the learner documents the experience encountered, returns to the 

experience, recalls what has taken place and replays the experience, and a re-evaluation takes 

place.  This concept of reflecting on action seemed like a practical way of encouraging 

reflection in computer programming, particularly as this is a very much a learn-by-doing 

subject.  

Upon examining the various tools for introducing reflection, reflective learning journals 

emerged as the strongest contender.  This is because the tool can be provided directly to the 

participant in a format they are familiar with, i.e. Excel Spreadsheet, and no new learning is 

required to build or learn how to use the tool itself.  In addition, a pre-designed reflective 

learning journal enables the participant to commence the reflective process straight away. I 

was conscious of not providing further work on the part of the participant by requiring them 

to create a Wiki or Blog which would require considerable time to develop and maintain.  The 

reflective learning journal needed to be informed by a reflective model to ensure the 

principles of reflection were observed. Gibbs Reflective Cycle (1998), Figure 2.2 below, is a 

well referenced reflective model that was considered for use as the basis for constructing a 

reflective learning journal for the research participants in this study.  

 

Figure 2.2: Gibbs Reflective Cycle (1998) 
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Gibbs model is useful as it signposts the elements that would need to be considered within 

a reflective learning journal. Another useful model is Schön’s reflective model (Figure 2.3 

below).  Schön’s model (1983) addresses two key aspects of reflection, those being reflection-

in-action (thinking while doing the task) and reflection-on-action (thinking after the task). 

With reflection-in-action there is a need to reflect if the task in hand is going well or if there is 

a need to stop and re-evaluate ones’ actions. Reflection-on-action allows the learner to 

evaluate what has just been completed, what could have been done differently and what 

decisions to make the next time the task is to be attempted.  

Referring to the applicability to the research environment for this study, a reflective 

process could be carried out on a weekly basis, specifically after the computer programming 

module, or the completion of the associated weekly labs.  These tasks are very practical in 

nature so reflecting on these specific elements were initially considered to engage with.  One 

of the key benefits is also the elimination for the involvement of the principal programming 

lecturer, which initially presented a challenge in terms of requiring a change to how the 

module was taught and delivered. The reflective learning journal could be supplied to students 

in which they could reflect on the subject in their own time. 

 

Figure 2.3: Schön’s reflection-in-action/Reflection-on-action model (1983) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Both reflective models are useful, and contain similar elements with clear sign-posting of 

the desired steps of reflection.  A reflective learning journal was developed based on the key 

elements of these two models, but a key consideration was the format to be used, and the 

length of time and effort it would take to complete a single joural entry.  This is further 

discussed in Chapter 3 – Research Methodology, Methods and Tools.  
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9.2 Problem Based Learning and Peer Assisted Learning 
 

The delivery model for reflective learning was introduced through a reflective learning 

journal, and the concepts of social learning through the practical delivery models of Problem 

Based Learning (PBL) and Peer Assisted Learning (PAL). PBL and PAL are both learning 

methods supporting social constructivism. 

Regarding the tools and approaches for implementing social learning, Problem Based 

Learning (PBL) and Peer Assisted Learning (PAL) are the two approaches that stand out, 

simply because they can be applied to other modules in different subject areas. Both 

approaches also allow for two different structures, PBL requires group formation with roles 

and responsibilities, with input from the module lecturer, while PAL is less structured with 

mentors playing a crucial role in supporting students. In a PBL study conducted by Kinnunen 

and Malmi (2005) over several years, group work was generally considered a positive 

experience and they reported that students requested the experience of working in groups 

which was a major reason for students participating in their PBL studies. Their findings 

revealed that working in PBL exercises reduced the anxiety caused by the programming 

course itself, and, they found that it was a relief for many students to find out other members 

of their group knew as little about programming as themselves. From a performance 

perspective, their study on programming courses with embedded PBL activities revealed a 

dropout rate between 0-20%, and in comparison, to programming courses without PBL, the 

dropout rate was between 30-50%. 

 The work of both Vygotsky, specifically the MKO, ZPD and scaffolding are all relevant, 

and so too is Bandura’s work on observational learning and Social Cognitive Theory. While 

computer programming is the specific focus for this study, it is hoped that any potential 

positive finding using social learning tools can be applied to other subjects and disciplines, 

and not exclusively for use within computer programming.  

With consideration for the challenges of implementing social learning within the 

classroom, the positive effects of active collaborative learning on student engagement and 

retention have been well documented (Tinto 1997; 2000; Zhao and Kuh 2004).  In Computer 

Science programmes, collaborative learning is often used to encourage community building 

with peer groups and project work to facilitate learning. More specific examples of student-

led or student-supported approaches include Pair Programming (PP), Peer Assisted Learning 

(PAL) and Problem Based Learning (PBL). While the results of studies designed to examine 

the efficacy of PP/PAL/PBL are mixed, there are indications that the use of PP/PAL/PBL may 

have a positive effect on student engagement and retention within Computer Science 

programmes (McDowell et al. 2002; Williams et al. 2003; Braught et al. 2011).  A growing 

number of empirical studies also emphasise that student interaction, like studying 

cooperatively or with peers, can lead to increased success (Howard and Smith-Goodwin, 

2010; Hsiung, 2010). Thomas (1993) describes peer tutoring as the process in which one 

student helps the other student(s) learn a concept or practice a skill, and Comfort (2011) 

highlights studying with peers can foster new opportunities to members while they are 

actively engaged in the process. When a student tutors another student, both benefit from the 

experience. Research shows that the tutoring process leads to positive academic, social and 

team skill development, and provides the opportunity of receiving immediate feedback which 

can lead to positive academic achievement of tutees. (Fuchs et. al., 1995; Hsiung, 2010).  
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While social learning is a worthwhile approach to consider, there is still the issue of the 

lecturers’ perception of group learning in technical subject areas.  If the buy-in from both the 

lecturer and student is not there, then this type of approach may fail to yield any positive 

benefit. Working with and developing the implementation of social learning strategies with 

lecturers is critical, which represented an immediate challenge in the focus institution as 

faculty members were generally opposed to group learning, particularly in computer 

programming. For this reason, reflective learning was identified as an initial learning 

intervention as the process did not interfere with how the programming module was delivered 

and required no direct involvement of faculty members. 

9.3 Measuring Student Engagement 
 

A substantial body of literature evidencing the importance of students’ personal 

investment in a course of study for their learning to be successful (Trowler 2010) is 

considered a strong shared understanding of ‘Student Engagement’.  Within the context of 

this study, the purpose of measuring student engagement allows for feedback on whether a 

student cohort has self-reported themselves engaged in a variety of educational activities. This 

can provide a basis for measuring cause and effect of recent institutional initiatives.  In 

addition, results from previous surveys can be compared along with survey results potentially 

from other institutions within the sector. It must be noted that this section is not primarily 

focused on measuring engagement in computer programming but measuring holistic 

engagement across a variety of engagement themes.  

Carini et al. (2006) suggest student surveys which measure student engagement are 

particularly popular as they are generally less expensive and easier to develop and administer 

than tests of student knowledge and proficiencies. There is sufficient evidence to indicate that 

student self-reports are valid and reliable under certain conditions (Pace 1984). These include 

conditions such as the questions are phrased clearly and unambiguously, the questions refer to 

recent activities, and the information requested is known to the respondents.  As the 

participants are predominately international, and English not a first language, this aspect 

needs careful consideration within the design process.  

In the United States, the use of the National Survey of Student Engagement (NSSE) is one 

such self-report that is widely used and accepted in academic work related to student 

engagement.  The UK HEA piloted the NSSE in 2013, and due to its success, the project was 

extended into 2014. One of the key differences between the NSSE and UK engagement 

surveys (NSS, UKES) centred on the inclusion of questions to evaluate the level and quality 

of effort that students invest in their studies (Buckley, 2014) and not just based on their 

perceptions of their institution and associated support resources and facilities. This led to the 

inclusion of new questions related to critical thinking, collaborative learning, academic 

integration and course challenge.  

NSSE rests upon a body of knowledge built up since the mid-1980s establishing the 

relationship between students’ investment of time, effort and interest in a range of educational 

activities, and favourable outcomes such as improved performance, persistence and 

satisfaction. Astin’s 1984 paper dealt with student involvement in their own learning, a 

concept that was subsequently extended to incorporate earlier aspects such as ‘quality of 

effort’ (Pace, 1980, 1984) and ‘time-on-task’ as well as later work (Pace, 1990; Chickering 
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and Gamson, 1987) on effective practices in teaching and learning, which ultimately emerged 

as ‘student engagement’ (Kuh et al., 1991; Pascarella and Terenzini, 1991; Ewell and Jones, 

1996; Pace, 1995; Tinto, 1993; Coates, 2005).   

Engagement factors measured by survey instruments, such as NSSE, include time spent 

on campus and participation in activities, such as membership of college sports teams or clubs 

and societies, leading to concerns from some (Bensimon, 2007, Harper and Quaye, 2009) 

about whether the assumptions underlying the conceptualisation of engagement apply 

correspondingly to ‘non-traditional’ students, those who are not full-time, straight-from-

school and historically advantaged socio-economic classes. However, research has shown all 

students benefit from engagement, but some students benefit more than others (Pascarella and 

Terenzini, 2005). Studies have revealed the compensatory effect of engagement – meaning 

that those students who are least prepared academically benefit more from engagement than 

those who are most prepared with regard to effects on grades and persistence (Carini et al., 

2006; Cruce et al., 2006; Kuh, 2009b; NSSE, 2007; Pascarella and Terenzini, 2005). 

However, Kuh et al. (2001) suggest that even though the NSSE is designed to meet with the 

conditions of a valid and reliable self-report, it does not necessarily mean that the surveys ask 

about behaviours that are related to desired outcomes, such as whether institutions that engage 

students at higher levels are adding value to the student experience.  

Another tool that is commonly used to measure learning and engagement in the United 

States is the College Student Experiences Questionnaire (CSEQ). Hu et al. (2002) also believe 

that the CSEQ meets with the conditions of a valid and reliable self-report and colleges and 

universities in the United States used their CSEQ results to determine programme 

effectiveness, measure learning outcomes and impact of campus environments and assess 

student involvement in campus-wide activities. A modified version of the CSEQ was 

examined for this study, but from a practical viewpoint, the engagement survey tool that is 

delivered nationally to public sector colleges and universities in Ireland is based on the NSSE. 

It was more useful to develop a tool aligned to the Irish Survey of Student Engagement 

(ISSE) to allow for benchmarking institutional engagement data with that of national findings.  

Within the ISSE, which is closely aligned to the NSSE tool, students are asked to respond to 

more than one hundred questions about their experiences of higher education. In addition to 

question response, further interpretation is possible. The NSSE defines student engagement as 

students’ participation with activities and conditions likely to generate high-quality learning, 

and these activities and conditions are measured along five engagement scales (Coates, 2009): 

 

- Academic challenge (extent to which expectations and assessments challenge 

students to learn); 

- Active learning (students’ efforts to actively construct their knowledge); 

- Student and staff interactions (level and nature of students’ contact with teaching 

staff); 

- Enriching educational experiences (participation in broadening educational 

activities); 

- Supportive learning environment (feelings of legitimation within the college 

community). 
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With regard to engagement survey instruments, Kuh (2009c) states that given the 

increasing diversity of college students today, it is inaccurate to presume that what works in 

one setting for certain students will have the same effects in other settings for different types 

of students. Because institutional contexts vary, students’ experiences will vary, as will what 

they acquire from their college experience. This highlights the need to review any possible 

survey tool carefully, ensuring the questions can be easily understood by the participants, and 

also to treat the findings cautiously as the institution builds up experience in not only using 

the tool, but modifying it through empirical research and analysis.  

9.4 Measuring Academic Self-Efficacy 
 

There is no one-fits-all tool for measuring perceived self-efficacy (Pajares and Urdan, 

2006) and measuring self-efficacy should also be distinguished from other constructs such as 

self-esteem, locus of control, and outcome expectancies (Pajares and Urdan, 2006). There are 

many questionnaires for assessing specific kinds of self-efficacy and types of beliefs that 

researchers have tried to study including self-efficacy for academic achievement, alcohol 

abstinence, mathematics, problem solving and science laboratory skills. As with any concept 

that is so broadly used, the results have varied in their nature and quality. 

One critical aspect is whether self-efficacy beliefs really have as much impact on 

behaviour as Bandura claims. Bandura makes a strong case that they do and in a 2003 article, 

‘Negative Self-Efficacy and Goal Effects Revisited’, he points out that this question has now 

been addressed using a wide variety of study designs and statistical techniques. In this article, 

Bandura points to statistical analysis of nine large studies which investigated diverse topics, 

including self-efficacy for work performance, social functioning, academic achievement and 

sports performance, involving children, teenagers and adults. Some included laboratory 

studies where self-efficacy beliefs were altered, experimentally, while others included studies 

of self-efficacy in real life. Two of Bandura’s nine meta-analyses studies looked at the 

perceived efficacy of groups of people working together. The results revealed that groups of 

people with different levels of perceived self-efficacy tend to behave differently and that it is 

often possible to predict behaviour changes within individuals as their self-efficacy beliefs 

change over time. The results from these studies, using different designs, have found evidence 

for the power of self-efficacy which makes Bandura’s claims more convincing. However, it is 

worth noting that Bandura’s results show a degree of association between two variables, but it 

cannot show whether one caused the other. This needs to be considered for this study as it will 

be difficult to make strong claims that the proposed interventions have directly influenced 

self-efficacy measurement results.  

The research supports the effectiveness of measuring self-efficacy beliefs but with some 

caution in interpreting the findings.  Bandura developed a tool that can be adapted for use 

within this study to measure self-efficacy and is further examined in Chapter 3 – Research 

Methodology, Methods and Tools. 

10. Literature Review Summary 
 

The literature review set out to identify possible tools, approaches and interventions to 

facilitate engagement in computer programming for first year BSc in IT students. Six 
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literature areas were explored, including the challenges within private higher education, 

progression and retention, programming as a known difficult subject area, student engagement 

and motivation, reflective learning, social learning and self-efficacy.   

The literature confirms the difficulties with learning computer programming (Yang et al., 

2015) and the high failure rates and poor retention as a result (Porter et al, 2013; Caspersen & 

Bennedsen, 2007). Student motivation was discussed, and intrinsic motivation was 

highlighted as critical for success, but difficult to stimulate within the learner. An expectancy-

value model of motivation (Pintrich et al., 1990) was examined, and through this, reflection 

and self-efficacy emerged as research areas.   

Reflection is perhaps something that can be implemented without too much disruption to 

the existing lecture structure and format, and because of this, reflective learning journals 

emerged as a potential tool to facilitate reflective learning in computer programming. Self-

efficacy, and the belief in ones’ capability within a given task (Bandrua, 1977), was examined 

and according to Bandura (1977), people with a high sense of self-efficacy approach difficult 

tasks as challenges to be met, rather than threats to be avoided.  Those with low self-efficacy 

avoid difficult tasks. When discussing self-efficacy there needs to be consideration for a tool 

to measure it, if interventions are proposed then the measurement of self-efficacy will be 

required to determine the cause and effect of such interventions. 

The literature highlights the importance of creating active learning environments, the 

facilitation of group work and group learning, and the importance of formative feedback to 

facilitate engagement in learning. The literature suggests that learner interaction is associated 

with positive progression and retention. Vygotsky (1930s) suggests that teachers use 

cooperative learning exercises where less competent students develop with help from more 

skilful peers, or More Knowledgeable Others (MKO’s). Bandura’s (1973) Social Cognitive 

Theory also highlights the importance of individual reflection within the social learning 

process. A combination of both Vygotsky’s and Bandura’s concepts of social learning were 

considered in the design of suitable social learning interventions for this study.  

Student diversity was explored and issues regarding learning conceptions, gender, age and 

culture were examined together with group composition and performance. Some studies 

suggest that diversity in group composition creates a positive group experience and enhances 

reasoning abilities and long-term retention (Webb & Palinscar, 1996; Johnson & Johnson, 

1999) while other studies argue that diversity in groups prevents smooth group integration 

and can be disruptive to teamwork processes (Milliken & Martins, 1996; Robbins & 

Fredendall, 2001). These findings are worth considering when deciding on group composition 

for the social learning activities for this study. 

The concept of student engagement was explored and its importance in learning was 

underscored (Carini et al., 2006). Student engagement ultimately requires the agency of the 

individual student (Krause and Coates, 2008; Hu and Kuh, 2002), the role of the institution 

(Kuh, 2009a), teaching staff (Astin, 1993; Quaye and Harper, 2007) and other staff, such as 

student affairs and academic support professionals (Kuh, 2009b). These engagement elements 

require consideration if engagement is to be enhanced within the institution. With reference to 

measuring student engagement, the Irish Survey of Student Engagement (ISSE) measurement 

tool emerged with consideration for modification for the research environment, this may also 

facilitate comparison of institutional data with that of national data.  
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In summary, there are several positive findings within the literature that suggest several 

strategies that could be introduced within the research environment, these included reflective 

learning and social learning.  The list below represents key actions based on the findings from 

the literature review. 

 

1. Develop appropriate tools for the implementation of a reflective learning journal. 

2. Develop appropriate collaborative learning and group work tools and approaches to 

introduce in computer programming. 

3. Develop tools to measure student engagement and academic self-efficacy. 

 

Chapter 3 – Research Methodology, Methods and Tools will present the various 

justifications for the tools and approaches that informed the design and development of the 

action research interventions for this study. A summary of the data collected and the processes 

undertaken within each of the three action research cycles is also presented along with a 

discussion on ethical issues. 
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Chapter 3 
Research Methodology, Methods and Tools 

1. Introduction 
 

This chapter will provide the rationale for the research methodology, methods and tools 

for this study. As the discipline focus is computer science, there is natural alignment to 

positivistic research within this discipline, where quantitative approaches to research are more 

widely accepted and perhaps expected. As this study was an investigation into the problem, 

without explicit knowledge of the problem itself, an inductive approach was deemed 

appropriate with the acceptance that this may shine light on the problem under investigation 

encouraging further research.  To facilitate this exploratory approach, a pragmatic research 

methodology was identified, in which the ontological position was relativism, the 

epistemological approach was constructivism and the research approach was action research.  

The motivation and justification for the use of this methodology is further discussed in this 

chapter, along with the research methods and data collection tools. 

The chapter will conclude with a summary of each of the three action research cycles 

carried out between 2014 and 2016, together with a summary of the data collected. This data 

will be analysed and discussed in Chapters 4, 5 and 6. 

2. Research Methodology 
 

A research methodology, or paradigm, can be described as a “loose collection of logically 

related assumptions, concepts, or propositions that orient thinking and research.” (Bogdan and 

Biklen, 1998, p.22). This paradigm can also be described as a worldview, which Gubba 

(1990, p.17) describes as “a basic set of beliefs that guide action”. This set of beliefs comes 

from a general philosophical orientation about the world and the nature of research that a 

researcher brings to a study. The types of beliefs held by individual researchers, generally 

influenced by discipline focus, can lead to embracing qualitative, quantitative or mixed 

method approaches to research.  

An important aspect of a research methodology is the ontological position a researcher 

holds. Blaikie (1993) defines ontology as the science or study of ‘being’ as it deals with the 

nature of reality, and Maxwell (2013) similarly defines ontology as different perspectives of 

reality. Ontology is associated with a principal question of whether social entities need to be 



Chapter 3 –Research Methodology 

  49 

perceived as objective or subjective. In this way, researchers may identify with different 

ontological positions based on individual ideas about reality, which can result in conclusions 

that differ in opinion. The two main paradigms that are traditionally presented as 

fundamentally opposed are those of positivism/post-positivism and 

constructivism/interpretivism (Creswell & Plano Clark, 2007).  These can also be described as 

Objectivism (Positivism) and Relativism (Interpretivism). A positivistic approach to research 

suggests that social entities exist in reality external to social actors concerned with their 

existence (Saunders et. al, 2009), in which social phenomena exist independent of social 

actors. This approach is generally associated with quantitative methods in the belief that 

research should be conclusive. This type of approach is typical of the discipline of focus for 

this study, namely computer science. Relativism, on the contrary, perceives that social 

phenomena are created from perceptions and subsequent actions of those social actors 

concerned with their existence.  Bryman (2004) states that researchers may present a different 

version of social reality, rather than one that can be regarded as definitive. This stance is 

generally associated with qualitative methods in the belief that research can be interpretative, 

and not necessarily conclusive. An interpretive approach allows for greater flexibility when 

drawing on experience but carries the risk of convincing others of the value of research 

findings, specifically if relativism is an approach in a dominant positivistic research 

discipline.  

I have taken the ontological position of relativism as I believe that my research is an 

investigation into how the social actors (students, teachers) interact with each other and their 

environment in the process of learning, and that my findings are not conclusive but 

exploratory in nature for a deeper understanding of the problem under investigation. The 

relativist stance also suggests that there is no absolute truth, in that truth is always relative to 

some frame of reference, for example, the environment, teacher or students involved.  When 

taking the relativist position within research, a distinction can be made between what is 

referred to as weak and strong forms of relativism (Stanford Encyclopedia of Philosophy, 

2018). Strong relativism is the claim that one and the same belief or judgment may be true in 

one context (e.g., culture, framework, or assessment) and false in another. Weak relativism is 

the claim that there may be beliefs or judgments that are true in one framework but not true in 

another, simply because they are not available or expressible in a different context.  In terms 

of research for this study, weak relativism is assumed given the ontological position (based on 

experience), and the participants and environmental variables will differ if the study was to be 

reproduced in another context. Some of the outputs of this study may yield a stronger form of 

relativism, perhaps relating to research data acquired from structured third-party 

questionnaires, but still requires caution, as the application of a questionnaire will be 

intrinsically linked to the local research setting and characteristics of the research participants.  

With that said, weak relativism does not reduce the impact a study can have on a practice 

environment.  

Within a research methodology it is important to consider what types of knowledge are 

being sought. Epistemology is the theory of knowledge that defines what kind of knowledge 

is possible and legitimate, where ontology represents different ideas about reality; 

epistemology is how we can gain knowledge of it. Epistemology is the process in which an 

individual acquires new knowledge, and with that considered, I will seek this knowledge from 

active engagement with the research participants. This epistemological position, or approach 
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to acquiring new knowledge, can be described as constructivism. Constructivism is a theory 

of learning based on experience and observation, and reflecting on these experiences, 

individuals construct their knowledge and understanding of the world (Hamir et al., 2015). 

The constructivist stance accepts that our understanding of this world is inevitably our 

construction, rather than a purely objective perception of reality, and no such construction can 

claim absolute truth, again linking to the relativist position.  This is widely recognised both in 

science (Shadish et al., 2002, p. 29) and in our everyday lives; we recognise that what people 

perceive and believe is shaped by their assumptions and prior experiences as well as by the 

reality that they interact with. From this perspective, every theory, model, or conclusion is 

necessarily a simplified and incomplete attempt to grasp something about a complex reality 

(Maxwell, 2013), which is associated with a view of knowledge as tentative, and needing to 

be actively critiqued (Gill et al., 2004). 

The work of Creswell (2009) and Guba and Lincoln (1994) describes the epistemological 

approach of the relativist as one in which the researcher and the participants are linked, 

constructing knowledge together, usually leading to generally qualitative research methods. 

The research problem under investigation is also not clearly understood, and I believe the 

participants are integral in understanding and defining the problem, perhaps in a subjective 

contextual way, which is fitting with the relativist ontology. 

This study can be summarised as a Pragmatic Methodology, in which my research is 

formed through an ontological position of relativism (constructionism/subjectivism) and my 

epistemological position is constructivism. A pragmatic methodology supports a mixed-

methods approach, allowing a researcher to identify with, and select, a variety of research 

tools to acquire both quantitative and qualitative data that are deemed useful in assessing 

research questions, thus being practical within the context of research.  This approach does 

not sit comfortably within positivism or constructivism, but Denscombe (2008, p.273-275) 

argues that pragmatism is a relevant research paradigm for all types of research.  Pragmatism 

allows the researcher to be free of mental and practical constraints imposed by the “forced 

choice dichotomy between postpositivism and constructivism” (Creswell & Plano Clark, 

2007, p. 27).  This further endorses pragmatism as a suitable orientation when embarking on 

an action research study due to the nature of investigation and reflection required upon the 

completion of the action research cycles. 

   My research approach is based on Action Research which is problem-focused and 

allows for interpretation and suitable for a mixed methods approach. Although relativist 

research typically aligns with qualitative data, there is a need to capture, analyse and present 

quantitative to bring about change in practice. As the research environment is predominately 

made up of positivistic research faculty members, I believe peer engagement in this study 

would require quantitative data to inform discussion. Action Research is further discussed in 

Section 3. 

Figure 3.1 on the next page provides a visual representation of the pragmatic methodology 

adopted for this study. 
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Figure 3.1:  Pragmatic Methodology (Visual Representation) 

 

 

3. Action Research 
 

This study was developed through an action research approach that Koshy (2009) defines 

as an approach involving action, evaluation, and critical reflection, including the reflective 

interpretations of research participants. Reason and Bradbury (2001) state one of the main 

purposes of action research is to combine practical outcomes with new understanding, and as 

a method used for improving practice (Koshy, 2009).  Improving practice is a key focus of 

this research study, Parkin (2009) suggests the purpose of action research is to bring about 

change in specific contexts, but to create social change in the settings within which it is used 

(Munford and Sanders, 2003). This is further highlighted by Carr and Kemmis (1986) as they 

suggest the project takes as its subject-matter a social practice, regarding it as a form of 

strategic action disposed of improvement. 

Meyer (2000) maintains that the strength of action research lies in its focus on generating 

solutions to practical problems and its ability to empower practitioners, by getting them to 

engage with research and the subsequent development or implementation activities.  Grundy 

(1982) describes practical action research as a process in which practitioners and researchers 

come together to identify potential problems and their underlying causes. Mutual 

understanding is sought, and the goal is understanding practice and solving immediate 

problems, and this kind of action research is common in the field of education (McKernan, 

1991). This is a fitting approach in assessing the research questions and the nature of 

investigation required for this study. 



Chapter 3 – Research Methodology 

 

52 

Mills & Butroyd (2017) describe the basic process of conducting action research 

consisting of four steps, identifying an area of focus, collecting data, analysing and 

interpreting the data and developing a plan of action. Sagor (2000) provides a seven-step 

approach to action research, which begins with selecting a focus, clarifying theories, 

identifying research questions, collecting and analysing data, reporting results and taking 

informed action. Kemmis and McTaggart’s (2000) action research spiral is also a useful 

framework to implement action research from a visual perspective. The action research 

framework for this study was informed by Riel’s (2007) progressive problem solving through 

action research model which contains four steps in three cycles, those being planning, taking 

action, collecting and analysing evidence, and reflecting. An adaptation of Riel’s (2007) 

model, and the iterative process of action research, is displayed in Figure 3.2 below. The 

analysis of the action research cycles will make reference to this model throughout the thesis, 

and particularly in Chapter 4: Self-Regulated and Social Learning, Chapter 5: Measuring and 

Evaluating Student Engagement and Chapter 6: Measuring and Evaluating Academic Self-

Efficacy.  

 

Figure 3.2: Action Research Model: The Iterative Process (Adapted from Riel’s (2007) 

Action Research Model) 
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3.1. Experimental Design 
 

An important consideration when carrying out action research is the design of the 

interventions, or experiments. The studies themselves can be described as experiments, as 

each study involves introducing a treatment followed by an evaluation, potentially leading to 

further action. Creswell (2014) describes the types of design available in experiments as pre-

experimental, quasi-experiments, true experiments, and single-subject designs. With pre-

experimental designs, the researcher studies a single group and provides an intervention 

during the experiment; this design does not have a control group to compare with the 

experimental group. In quasi-experiments, the researcher uses control and experimental 

groups but does not randomly assign participants to groups (e.g. they may be intact groups 

available to the researcher, which was the case within Action Research Cycle 3). In a true 

experiment, the investigator randomly assigns the participants to treatment groups. A single-

subject design involves observing the behaviour of a single individual (or a small number of 

individuals) over time. Table 3.1 below outlines the specific experiment design types that 

were considered for the empirical studies.  

 

Table 3.1: Types of experimental designs considered for empirical studies (Adapted 

from Creswell (2014), p.171-173): 

 
Design Type Description 

One-Shot Case Study 

This design involves an exposure of a group to a treatment 

followed by a measure. This can be expressed as follows: 

Group A x---------------------------------------------O 

One-Group  

Pretest-Posttest Design 

This design includes a pretest measure followed by a treatment 

and a posttest for a single group. This can be expressed as 

follows: 

Group A O1------------------x-----------------------O2 

Non-equivalent (Pretest and 

Posttest) Control-Group 

Design 

This design is a popular approach to quasi-experiments; the 

experimental Group A and the control Group B are selected 

without random assignment. Both groups take a pretest and 

posttest. Only the experimental group receives the treatment. This 

can be expressed as follows: 

Group A O -------------------x-------------------------O 

Group B O ----------------------------------------------O 

 

Considering the research questions being assessed and the research methodology, Table 

3.2 on the following page outlines the experimental designs that were selected for the 

interventions within the action research cycles between 2014 and 2016.  
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Table 3.2: Experimental Designs selected for AR Cycles (2014-2016) 

 

Year Cycle Context Experimental Design 

2014 Cycle 1 Reflective Learning Journals (v1) One-Shot Case Study 

2015 Cycle 2 Reflective Learning Journals (v2) One-Shot Case Study 

2016 Cycle 3 Social Learning (PBL and PAL) 
Non-equivalent Control-Group 

Design 

 

The interventions in Cycle 1 and Cycle 2 targeted one group and were based on the same 

experimental design. Cycle 3 required a control and treatment group and was informed from 

the findings acquired from Cycle 2.  

4. Research Methods and Tools 
 

A pragmatic paradigm was identified for this study, and with Action Research as the 

approach, this allowed for both qualitative and quantitative methods to be considered. Carey 

(1993) states that using quantitative and qualitative methods allows the researcher answer 

substantial questions from several useful perspectives. 

The qualitative-quantitative debate is a much discussed topic amongst researchers 

(Trochim, 2006), since each paradigm boasts a number of advantages over the other. 

However, the arguments between quantitative and qualitative researchers has been essentially 

unproductive (Miles and Huberman, 1994). Much of the debate stems from the fact that the 

two paradigms are based upon very different epistemological assumptions. The quantitative 

paradigm is based upon positivism, whereby science is seen as the way to get at truth (Krauss, 

2005) and the data and its analysis are objective. McNabb (2004) claims that quantitative 

researchers are often detached from the research study, particularly as the research methods 

are based upon producing statistics, but statistics are particularly useful for convincing others 

of change. Qualitative research is based upon constructivism, and Robson (2002) suggests the 

task of the researcher is to understand the multiple social constructions of meaning and 

knowledge. Qualitative researchers will often be immersed and dynamically involved in the 

research in an effort to study more about a situation, consequently, data and its analysis can be 

largely descriptive.  

All empirical research activities for this study were designed around a mixed-methods 

approach, combining both quantitative and qualitative data. The data from these methods 

served three main purposes, those being: 

 

1. Quantitative data will facilitate engagement with my fellow Computer Science 

faculty members, where most take a positivistic stance within their own research. As 

this is principally practice based research, with an aspiration to bring about change, 

quantitative findings may generate the interest of my fellow peers. 
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2. Qualitative data will assist in my understanding of the problem, based on my 

experience and the experience of the participants. This approach allows the 

participants to have a voice within my research and not to solely rely on quantitative 

findings. 

3. Both quantitative and qualitative data allow for triangulation to potentially identify 

relationships to further assist in drawing conclusions. 

 

I have adopted the use of questionnaires, focus groups, activity feedback forms and 

interviews as the principal research methods and tools within all action research cycles. 

Figure 3.3 below provides a summary of the research methods and data collection tools 

selected for all action research cycles.  

 

Figure 3.3: Summary of the research methods and data collection tools for all action 

research cycles (2014-2016) 

 

 

4.1 Questionnaire 
 

A questionnaire was the main data collection tool used for this study, it was initially 

selected as the process could be done relatively quickly so that data analysis could begin right 

away, allowing for initial insights to emerge. Questionnaires also allow for an objective 

means of collecting information about participants’ knowledge, beliefs, attitudes, and 

behaviour (Oppenheim, 1992). Quantitative data from questionnaire results can also 

positively inform any proposed qualitative methods. There is also the advantage of offering 

anonymity for the participants, which may yield more valid responses.  The biggest pitfall of 

questionnaire usage as a research method is the poor response rate. When considering what is 
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an appropriate response rate, Babbie (1992) suggests that 50% is 'adequate', 60% is 'good' and 

70% is 'excellent'.  

The questionnaires used in my empirical studies were to investigate the students’ existing 

study habits, preferences, and behaviour, and to measure student engagement and perceived 

programming ability. I was particularly mindful of the structure of the questionnaires, 

especially the sequence of questions, as suggested by Cohen et al. (2007) who suggest 

commencing with unthreatening factual questions moving towards more open-ended 

questions that seek responses on opinions, attitudes, perceptions and views together with 

reasons for these responses. This was considered when designing the questionnaires.  

When determining the question wording the researcher must understand who the audience 

of the questionnaire will be. An important issue that was considered was how respondents 

may react to particular words and phrases, as the target participants were predominantly 

international students where English was not a native language. In addition, Fowler (2002) 

outlines situations that should be avoided when creating questions for questionnaires, such as 

using direct questions on sensitive issues, avoid the requirement of unnecessary detail, and 

questions involving knowledge or memory. While this was considered, some of these points 

could not feasibly be considered within some of the questionnaire tools, particularly regarding 

the measurement of perceived self-efficacy in computer programming, whereby individuals 

rating their perceived ability might be perceived as a sensitive issue.  

As well as paying attention to question wording, it is also important to consider effective 

question design, the question design will depend on what kind of information is required from 

the respondent. There are three basic types of questions that are more generally used in 

questionnaire design, and these are open-ended, closed-ended and rating scales. I have 

designed the questionnaires for this study to only focus on closed-ended and rating scales, 

primarily because this is a mixed methods approach, I wanted to distinguish between the 

methods of qualitative and quantitative data. This was to facilitate potential triangulation 

between quantitative data from questionnaires and qualitative data from reflective journals, 

interviews, and activity feedback forms. 

Closed-ended questions provide specific answer choices, however, with these types of 

yes/no type questions, there is the possibility that additional insightful information may be 

missed. Rating scales give a numerical value to some kind of judgement (Oppenheim, 1992). 

This type of question is often popular in questionnaire design since ratings can be applied to 

almost anything - individuals, objects, abstractions and ourselves. Most scales use five points, 

more points can be used but respondents can be discouraged by too many choices and often 

do not use the whole scale (Gillham, 2000). Rating scales were not adopted within all 

questionnaires, but they were particularly important in the student engagement questionnaire, 

whereby the external tool design incorporated rating scales. This tool was modified from an 

existing questionnaire tool, namely the Irish Student Survey of Engagement (ISSE). These 

modifications were necessary as the research environment was not comparable with the larger 

public-sector universities for which the tool was originally designed for. Creswell (2014) 

points out that when a tool is modified for a study, the original validity and reliability may not 

hold for the new instrument, and it becomes important to re-establish validity. This is 

particularly important from a statistical perspective, which was considered when presenting 

findings relating to the reliability of this research tool. Statistical significance testing should 

also be considered when using questionnaire tools, particularly if a significant cause and 
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effect claim is being made. Statistical significance testing reports an assessment as to whether 

the observed scores reflect a pattern other than chance (Creswell, 2014). This was considered 

carefully for each empirical study, especially when adopting a quasi-experiment design 

approach, and therefore claiming significance was avoided from a statistical perspective. 

When questionnaires are designed, a researcher needs to consider either using a paper-

based or web-based data collection method. This will of course depend on the number of 

participants, the environment and the practicality of processing data.  Response rates are also 

a consideration when electing to use a paper based or web-based version of the questionnaire. 

Several researchers suggest that web-based surveys attract lower item non-response rates 

(Boyer et al., 2002; Denscombe, 2006), as well as noting that there is a higher number of 

participants who leave web-based questionnaires incomplete (Brecko and Carstens, 2006).  

Manfreda (2008) suggests web survey respondents tend to be anxious about their data being 

transferred through the internet and may consequently be reluctant to participate. However, 

web-based questionnaires have advantages, such as the accuracy at the point of data capture 

using tick boxes, rating scales and electronic text entry. Also, the processing of data is much 

more efficient, and possibly accurate, as the data is already captured electronically without the 

need to duplicate this process from paper to electronic form. Both methods were considered 

for the various empirical studies. 

Piloting the questionnaire is the final, but vitally important research design activity. 

Oppenheim (1976, p.25) stresses "pilot work can help us with the actual wording of questions, 

but it can also help with such procedural matters as design of a letter of introduction, the 

ordering of question sequences, and the reduction of non-response rates". I piloted the 

questionnaires with a number of students from different cohorts to ensure the wording was 

clearly understood, and to ensure the questions did not require further explanation to 

understand and appropriately answer.  

Table 3.3 below provides a summary of the use of questionnaires as a data collection tool 

for all three action research cycles (2014 – 2016).  

 

Table 3.3: The use of questionnaires within action research cycles (2014 – 2016) 

 

Cycles Tool Format Description 

Cycle 1 and 

Cycle 2 

Appendix A: Study Behaviour 

Questionnaire 
Electronic  

Start of semester 

structured questions 

Cycle 3 

Appendix F: Start and End of 

Semester Student Engagement 

Questionnaire 

Paper based 
Start and end of semester 

structured questions 

Cycle 3 

Appendix G: Start and End of 

Semester Self-Efficacy 

Questionnaire  

Paper based 
Start and end of semester 

structured questions 

4.2 Interview 
 

Interviews were used as a research method within action research cycle 2 (2015) and 

action research cycle 3 (2016). A research interview is an informal conversation or discussion, 

as described by Moser and Kalton (1971, p. 271) as “a conversation between interviewer and 

respondent with the purpose of eliciting certain information from the respondent". Often, 

qualitative data from an interview can be used to complement quantitative data from a 
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questionnaire, to provide a conceptual insight into fact and figures. This method was used as a 

way of providing depth and dimension to previously gathered data, including action research 

cycle 1 in 2014. This was the reason for choosing interviews as a data collection method in 

action research cycle 2 (2015). Interviews were carried out with students to uncover the 

reasons for their use, or non-use, of the reflective learning journal tool, and to explore study 

behaviour, habits and trends within the participant cohort.  

Interviews are commonly divided into three types: structured, semi-structured or 

unstructured. Each type varies in format and the choice of the interview will depend upon the 

information required by the researcher. Atkinson (1967) outlines two principal purposes for 

interview questions, firstly to ascertain facts (using closed questions) and secondly to 

ascertain opinion or attitude (using open questions). I selected a semi-structured interview 

format with open questions as I wanted to ensure I had question consistency between the 

interviews but also allow the conversation to develop where new themes or depth was offered 

by the interviewee. This approach can potentially reduce the possibility of comparing data 

between interviews given the free-flowing nature, but it can yield insights not already 

considered by the researcher or generate new findings worthy of further investigation.  

Table 3.4 below provides a summary of the use of interview as a data collection tool for 

the action research study. All interviews were recorded (audio only) and transcribed for 

analysis.  

 

Table 3.4:  The use of interview as a data collection tool within all action research cycles 

(2014 – 2016) 

 

Cycle Tool Format Description 

Cycle 2 
Appendix D: End of Semester 

Interview Questions 

Face to Face - 

Recorded (audio) 

Semi-Structured 

Questions 

Cycle 3 

Appendix H: Start and End of 

Semester Interview Questions 

(Programming Lecturer) 

Face to Face – 

Recorded (audio) 

Semi-Structured 

Questions 

Cycle 3 

Appendix I: End of Semester 

Interview Questions (Social Learning 

– Treatment Group) 

Face to Face – 

Recorded (audio) 

Semi-Structured 

Questions 

4.3 Focus Group 
 

Focus groups can be used at the preliminary or exploratory stages of a study (Kreuger and 

Casey, 2000) in order to help generate hypotheses or gather background information. They 

can also be used during a study to diagnose problems or stimulate new ideas that can be used 

later.  For this reason, a focus group was held within action research cycle 1 and the findings 

from this cycle subsequently informed the development and direction of cycle 2 and cycle 3. 

A focus group involves an organised discussion where participants discuss their views and 

experiences of a topic in a non-threatening social environment. Questions are predetermined 

by a moderator and are usually open ended to spur discussion amongst the participants. This 

type of group research is a form of group interviewing. During a group interview, the 

researcher will pose questions separately to the participants with the main emphasis being on 

the interaction between the researcher and each of the participants, which may provide insight 

not considered before (Gibbs, 1997). The number of participants for a focus group is an 
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important consideration, with an ideal size, according to Kreuger and Casey (2000) of 4-8 

people. This range should ensure a continuous stimulating conversation amongst the group 

while at the same time allow each participant enough time to express their unique opinions 

(Vaughn et. al, 1996).  

The focus group held in Cycle 1 (2014) involved 7 participants and was open to students 

who did, or did not use, the reflective learning journal tool. The room itself was arranged 

informally, as suggested by Morgan (1998) with chairs arranged with participants facing each 

other, since eye contact is vital between participants (Kreuger, 1994). The focus group 

discussion was recorded (audio only), primarily to validate responses and transcribe for 

analysis. Focus group research provides a unique source of data that can be difficult to find 

using other research methods. The use of open questions to promote discussion allowed me to 

gather a large and rich amount of data. Moreover, I could draw upon the participants' feelings 

and beliefs in order to obtain a deeper understanding of the question being examined. 

However, like all research techniques, focus group interviews can have limitations. I had little 

control over the data produced since I did not have full control of the interaction between the 

participants, and I identified at least two individuals who seemed to have a greater presence 

during the discussion who were more vocal than others, perhaps intimidating or influencing 

others to contribute to various discussion points raised. Table 3.5 below outlines the use of 

focus group as a data collection method within the action research approach. 

 

Table 3.5:  Focus Group Approach for Empirical Research Studies 

 

Cycle Tool Format Description 

Cycle 1 
Appendix B: End of Semester 

Focus Group Questions 

Group Based – face to 

face – recorded (audio) 

Semi-Structured 

questions 

4.4 Qualitative Feedback Tools 
 

Qualitative and quantitative methods have different strengths when used to address 

different kinds of questions, and research goals (Maxwell and Loomis, 2002). Qualitative 

feedback can provide an understanding from the participants’ perspective, which is a crucial 

part of what I wanted to understand. I wanted to know how the participants in the various 

studies made sense of the tools and methods that were utilised. The focus on meaning is 

central to what is known as the ‘interpretive’ approach to social science, a fundamental aspect 

of most qualitative research (Maxwell, 2013).  Miles and Huberman (1994) argue that field 

research is far better than solely quantified approaches at explaining the actual events and 

processes that lead to specific outcomes.  

Table 3.6 on the following page summarises the various qualitative data collection tools 

that were used to gather participant feedback through the course of the action research cycles 

from 2014 to 2016. 
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Table 3.6:  Qualitative feedback tools used within all action research cycles (2014-2016) 

 

Cycle Tool Format Description 

Cycle 1 
Appendix C1: Reflective Learning 

Journal (v1) 

Electronic 

(MS Excel) 
Weekly journal entries 

Cycle 2 
Appendix C2: Reflective Learning 

Journal (v2) 

Electronic 

(MS Excel) 
Weekly journal entries 

Cycle 3 
Appendix E: Social Learning 

Individual Feedback Form 
Paper based 

Feedback forms for PBL 

and PAL sessions 

5. Ethical Considerations and Validity 
 

This section will discuss ethics, and ethical implications that arose during the three action 

research cycles, and briefly discuss validity and challenges that were encountered. Research 

ethics is an integral process of conducting empirical research, and as such, there are several 

considerations to be made during the planning, implementation and presentation of findings 

of a study. Ethical consideration is not a once-off activity that appears only in the planning 

phase, it needs to be considered throughout an entire study, and changes made as necessary 

despite original planning. The British Educational Research Association (BERA) Ethical 

Guidelines for Education Research (2018) handbook was referred to throughout the three 

action research cycles. For all three action research cycles, ethical applications were approved 

through the university and consent was required from participants and faculty members to 

participate in the various studies.  

BERA describe consent as a process of voluntary informed consent which should be 

obtained at the commencement of a study and that a researcher needs to remain sensitive to 

requests from participants to withdraw their consent at any time. In addition to student 

participation, BERA (2018) also describe the importance of those indirectly affected by 

research activity, and to consider whether action is appropriate, and when information should 

be supplied to others, otherwise, there is risk the research could be considered as covert. This 

was an issue for the first two action research cycle interventions, the use of a reflection 

journal was supplied to computer programming students and I needed to discuss this with the 

principal programming lecturer to obtain informal consent to conduct the studies. Upon the 

completion of reflections from Cycle 1, as suggested by Riel (2012), I passed on my initial 

reflections to faculty members and to other senior members of staff, which helped me develop 

a network of critical friends.  The reflections were informally passed to all students in the 

computer programming class, whether they participated in the study or not.  This was done 

through a short presentation with summarised key reflections. This process continued for the 

remaining two action research cycles. 

Regarding data protection, privacy and data security, I followed not only Data Protection 

Act regulation, subsequently GDPR (General Data Protection Regulation) in May 2018, but 

also referred to BERA (2018) guidelines whereby they describe the entitlement of both the 

institution and the individual participants to privacy and their rights to confidentiality and 

anonymity. The security of data was fortunately something I had professional experience 

with, this enabled me to build a number of local and cloud-based servers to host and secure 
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data, including backups, and with no third-party technical involvement which minimised the 

risk of data loss or leak.  

One of the greatest ethical challenges for this study was my role within the focus 

institution, which changed during the study too. I commenced the study as a Programme 

Manager, then promoted to Head of ICT Faculty, and now currently Dean of School. Despite 

these professional role changes, I was consistently a lecturer and researcher. As this was a 

practice-based research study, it can be considered that I was an ‘insider’ within the research.  

Insider research can be defined as research conducted by researchers who are already 

members of the institution (Coghlan and Brannick, 2005). BERA (2018) describe dual roles 

as a researcher and how this may introduce explicit tensions in areas such as confidentiality. 

BERA suggest that this can be addressed, or minimised, by making the researcher role very 

explicit, or involving an independent third party in the research process. As this was practice-

based, it was difficult for me to consider a third-party, specifically because I did not clearly 

understand the problem I was investigating, I needed to be as close as possible to the research 

and the data. 

Merton (1972) describes how insider researchers have privileged access to kinds of 

knowledge, and Roseneil (1993) states the insider researcher has deeper levels of 

understanding because of prior knowledge, and knowledge of terminology familiar to field 

participants.  This was clearly an advantage I had within this study, I had the technical 

knowledge but also experience of the problem, perhaps indirectly as I did not teach 

programming, but knowledge that allowed me to identity it as a problem.  Roseneil (1993) 

also describes how the insider has a greater potential for establishing rapport and trust of 

participants, which was the case throughout the entire study. However, Taylor (2011) points 

out that insider research is not faultless, and that just because someone identifies as an insider 

it does not mean that this view is the only correct way of seeing the problem under 

investigation. Within the initial planning stages of cycle 1, which was investigating the 

problems associated with learning computer programming, I had formed a basis for what I 

believed was the problem but Mercer (2007) suggests that with greater familiarity insiders are 

more likely to take things for granted and assume their own perspective of a problem. I was 

cautious as my discussions with faculty members and through what I found within the 

literature were somewhat contradictory. This was either a problem with student ability, 

engagement in learning, or how we are teaching programming, or perhaps all three. Cycle 1 

allowed me to explore this further by identifying existing study habits and behaviours. A 

reflective journal was provided to all research participants in Cycle 1 and Cycle 2. The 

participants were required to reflect on a weekly basis on their experiences with computer 

programming. Upon the completion of Cycle 1, there were some issues with student 

participants suggesting the journal was excessive and time-consuming, which was endorsed 

by stronger findings of the same process in Cycle 2 whereby participants did not acquire any 

benefit in engaging in the activity, and felt it was time consuming and a distraction to their 

studies. This finding was not anticipated, but upon reflection, perhaps it was no surprise as 

Cycle 1 had initially pointed to the process of formal reflection through a journal as a 

problem. BERA (2018) point out that ethical research design should avoid making excessive 

demands on participants, and that in advance of data collection the researcher has the 

responsibility to think through their duty of care to reduce the potential for distress, 

discomfort or harm that may arise. Although I feel I may have harmed some of the 



Chapter 3 – Research Methodology 

 

62 

participants through the reflective learning journal activity, I am satisfied that I did not coerce 

or persuade participants to continue to engage in the activity, and with ethical consent, the 

participants could have opted out at any stage.  However, this is a strong reflection that I have 

made within this study and will be a serious ethical consideration for all future studies 

involving excessive involvement. It could be argued that my position of power within the 

focus institution encouraged some of the participants to complete the entire reflective journal. 

Within Cycle 1 I hosted a student participant focus group and in Cycle 2 and Cycle 3 I 

hosted a number of student participant interviews. Reflecting on my role as researcher, but 

also as lecturer, Shah (2004) suggests that people may not share certain information with an 

insider for fear of being judged.  This may have been an issue in the low up-take for request 

for interview in the conclusion of the treatment activity in Cycle 3. To support this, Taylor 

(2007) suggests participants might be more willing to express their true honesty to a detached 

outsider rather than someone intimately bound to the institution. As my role was more senior 

to the principal programming lecturer at the time of the pre and post-treatment interviews for 

Cycle 3, I was aware that my position of power/authority may have influenced the responses 

during the interviews. I had a friendly relationship with the programming lecturer, but we had 

opposing views at the time of the pre-treatment interview. The lecturer did not believe group 

work would be a positive approach to teaching programming, I could not guarantee success 

with this approach, but I was hoping the lecturer would be willing to engage in the group-

based interventions. Taylor (2011) points out the risks of role conflict, disagreement and 

offence that may potentially disrupt a friendship and suggests that it is probable that such 

close friendships will shape the researcher’s work. This was not an issue for me during the 

interview process as I was conscious of my reactions to responses and the language I used, I 

needed to allow the lecturer to speak freely, and honestly, and I supported this fully. That 

said, participant interview distortion is probably greater within the context of insider research. 

Preedy and Riches (1988) suggest that research participants may temper the truth in the 

knowledge that their professional relationship must continue after the research has been 

completed.  

My role also sat between senior management and lecturers, and as such, the information 

shared with both sides was of a different nature. Humphrey (2012) states that researchers may 

have relevant experiences and reflections during a research study, but they may be unwilling 

to publish on matters which could be damaging to their institutions. Mercer (2007) describes a 

situation where a number of teachers were made redundant during the research study and as 

the research was faculty appraisal, the researcher felt their own position shift towards the 

insider end of the continuum. Within Cycle 3 specifically, I was gathering data from students 

regarding their experiences within, and of, the focus institution. There was an interest from 

the focus institution regarding specific aspects of this data, and how it could be potentially 

used to support operational activities. BERA (2018) suggests researchers involved in practice-

based research need to consider the tensions arising between collecting data and how this can 

be used for different purposes, i.e. evaluation purposes or research purposes. In addition, 

BERA suggest researchers should not involve themselves in work that can be perceived as a 

conflict of interest, or where commercial gain might compromise the objectivity of the 

research. I was uncomfortable with operational suggestions from the focus institution, and 

therefore, withheld specific findings that may have caused potential harm in the long-term, for 

both faculty and students. There was also an issue with reporting a positive research finding to 
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senior management, and how this finding was then seen as the solution, rather than seeing 

something positive as a reason to conduct further exploratory research.  

Another notable ethical issue I encountered arose in Cycle 3, where I had conducted an 

intervention with a treatment group involving social learning activities. Towards the end of 

the treatment, the control group wanted to know why they were not engaging in social 

learning activities too and felt disadvantaged. I followed BERA guidelines when designing 

the study and informed the students within the control group that there were no perceived 

benefits for the treatment group at the commencement of the study. That said, because the 

students within the treatment group began discussing positive benefits with their peers in the 

control group, this led to a feeling of being disadvantaged. Unfortunately, I could not offer the 

same treatment to the control group upon the completion of the study, as it was the end of the 

semester and classes had finished. BERA (2018) suggest the intervention should be offered to 

the control group after the end of the intervention, so I did engage with the control group and 

completed social learning activities with them in the following semester. To conclude, as 

suggested by BERA (2018), all participants within the action research cycles were provided 

outcome information in relevant and useful ways, including debriefing participants in a 

lecture style discussion.  

Regarding threats to validity, Creswell (2014) describes several threats that raise questions 

about a researcher’s ability to conclude that an intervention affects an outcome, and not some 

other factor. Although a pragmatic approach was used for this study, and no statistical 

significance claims are presented, threats to validity are still worth considering when 

examining findings and discussing outcomes from a study. Researchers should identify 

potential threats to the internal validity of their experiments and design them so that these 

threats will not likely arise or are minimised. There are two types of threats to validity, 

internal threats and external. Internal validity threats are experimental procedures, treatments, 

or experiences of the participants that threaten the researcher’s ability to draw correct 

interpretations from the data about the population in an experiment. External validity threats 

arise when the researcher generalises beyond the group in the experiment to other social 

groups not under study, to settings not examined, or to past or future situations. Table 3.7 

below outlines the internal and external threats to validity, that were considered useful for 

reference purposes for the experiments carried out between 2014 and 2016, and the 

minimising action that was taken.  True experiments were not carried out, the experiments for 

this study can be referred to as quasi-experiments as research participants were not randomly 

assigned. The control and treatment group were already formed by the institution based on 

class size, these two groups studied the same programming module but on different days with 

the same lecturer.  

 

Table 3.7: Considered threats to internal and external validity (Adapted from Creswell, 

2014, p.174) 

 
Type of Threat to Internal 

Validity 

Description of Threat Action Taken 

Diffusion of treatment 

 

 

 

 

Participants in the control and 

experimental groups communicate 

with each other. This 

communication can influence how 

both groups score on the outcomes. 

The groups under examination were 

separated by a schedule, mitigating this 

influence, and the control group were not 

aware of the specific activities the 

treatment group were receiving. 
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Compensatory / resentful 

demoralisation 

The benefits of an experiment may 

be unequal or resented when only 

the experimental group receives the 

treatment (e.g. experimental group 

receives therapy and the control 

group receives nothing). 

This process was difficult to manage 

during the final action research cycle as 

the issue did emerge; the control group 

were invited to participate in similar 

treatment activities the following 

semester.  

Compensatory rivalry Participants in the control group 

feel that they are being devalued, as 

compared to the experimental 

group, because they do not 

experience the treatment. 

To mitigate this feeling, I outlined to the 

control group why the treatment group 

were selected, in this case because of 

class size, and reminded them that 

benefit was not assumed during this 

phase. 

Testing Participants become familiar with 

the outcome measure and 

remember responses for later 

testing. 

As one of the data collection tools was 

used twice, the time intervals were 

sufficient to mitigate against this, and the 

tool itself contained a large quantity of 

questions. 

Instrumentation The instrument changes between a 

pretest and posttest, thus impacting 

the scores on the outcome. 

This was not an issue as the same 

instrument was used for the pretest and 

posttest measurement. 

Type of Threat to External 

Validity 
Description of Threat Action Taken 

Interaction of selection and 

treatment 

Because of the narrow 

characteristics of participants in the 

experiment, the researcher cannot 

generalise to individuals who do 

not have the characteristics of 

participants 

I restricted claims about groups who did 

not receive the treatment and did not 

generalise the results. I propose to 

conduct additional experiments with 

groups with different characteristics. 

Interaction setting and 

treatment 

Because of the characteristics of the 

setting of participants in an 

experiment, a researcher cannot 

generalise to individuals in other 

settings. 

I did not generalise to other settings but 

have considered conducting additional 

experiments in new settings to see if the 

same results occur as in the initial 

setting. 

Interaction of history and 

treatment 

Because results of an experiment 

are time-bound, a researcher cannot 

generalise the results to past or 

future situations. 

I did not generalise to past or future 

situations but have considered the need 

to replicate the study later to determine if 

similar results are found.  

6. Summary of Action Research Data Collection (2014 – 2016) 
 

This section will summarise the data collection methods and data captured within all 

action research cycles. To ensure consistency of presentation, I have followed Miles and 

Huberman’s (1994) suggestion as to how to present information about participants and site, 

such as the a) the setting (i.e. where the research will take place), b) the actors (i.e. who will 

be observed or interviewed), c) the events (i.e. what the actors will be observed or interviewed 

doing), and d) the process (i.e. the evolving nature of events undertaken by the actors within 

the setting).  An additional element has been added, namely ‘The Experience’, to provide a 

lessons learned summary of using these data collection methods and approaches.  

With reference to participant selection for each study, Creswell (2014) describes the 

selection process for participants as either random or non-random (e.g. conveniently selected). 

With random selection or random sampling, everyone has an equal probability of being 

selected from the population, ensuring that the sample will be representative of the population 

(Keppel and Wickens, 2003). In many experiments only a convenience sample is possible 

because the researcher must use naturally formed groups or volunteers. When individuals are 
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not randomly assigned, the procedure is called a quasi-experiment. When individuals can be 

randomly assigned to groups, the procedure is called a true experiment (Creswell, 2014). 

6.1 Action Research Cycle 1 (2014) 
 

Data Collection Summary 

 

Research Description: To investigate the current study habits and preferences of first year 

BSc in IT students to uncover themes. In addition, to introduce a 

reflective learning journal tool to encourage engagement in computer 

programming. Post treatment, a focus group was carried out to 

evaluate the usefulness of the reflective learning journal. 

 

Timeline: January to June 2014. 

 

Experimental design: One-Shot Case Study (treatment, followed by measurement). 

 

The setting: College campus – lecture room and private meeting room. 

  

Lecture room:  The lecture rooms for both the computer 

programming and personal and professional 

development modules were large air-conditioned 

and wi-fi enabled rooms configured in a traditional 

style format with the whiteboard and projectors 

positioned at the top of the room. Each student had 

their own desk area, although small, it allowed 

each student to use their laptop within the classes.  

The room itself could hold up to 100 students, and 

the attendance was generally between 70 to 80 

students per class.  

Meeting room:  The focus group was held in a small meeting room 

located on a floor dedicated to IT faculty members. 

The room had a window, but the participants could 

not be viewed during the discussion unless an 

individual entered the room. A notification was 

placed on the door during the focus group 

discussion. 

 

The actors: First year, second semester, BSc in IT students with the 

characteristics of being international (predominantly from Brazil), 

mixed-gender, and mature-age (over 23). Two modules within this 

semester were primarily used to discuss and/or capture data for this 

cycle, those being Computer Programming and Personal and 

Professional Development.  

 

Participant selection: Convenience sample (naturally formed group with volunteers). All 

three data collection events required volunteers from the same group. 

This group was already formed as they were in their second semester 

of first year. Participation in the questionnaire and reflective learning 

journal were open to all students. The focus group discussion was 
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only available to those who participated in the reflective learning 

journal activity over the course of the semester. 

The events: Computer Programming was the target module which was further 

supported through a Personal and Professional Development module. 

A questionnaire, a reflective learning journal tool and a focus group 

discussion were introduced to capture, examine, and discuss the 

participants experience of computer programming over the semester. 

 

The process: Three data collection methods were introduced commencing with an 

online structured questionnaire, followed by a reflective learning 

journal tool, and concluding with a semi-structured focus group. As 

the target cohort were enrolled on a Personal and Professional 

Development module that I facilitated within the same semester, I 

was able to discuss my research purpose and my plan to collect data 

directly with the students. I invited volunteers to participate in the 

study which commenced with an online structured questionnaire that 

contained 10 closed questions and 28% (n=31) of the sampling 

frame completed it. As the questionnaire was structured and captured 

digitally, I was able to share a results summary to the entire class the 

following week. This was followed by a general class discussion 

which enabled the class to speak freely about the positive and 

negative aspects of their educational experience to date. Computer 

Programming, as revealed in the questionnaire, was identified as the 

most challenging subject area for this cohort.  

The second data collection tool was a structured reflective 

learning journal designed using Microsoft Excel. I provided a lecture 

on reflective learning and introduced the reflective learning journal 

tool to the class. 70% (n=77) volunteered to participate in the 

completion of the reflective learning journal on a weekly basis in 

conjunction with computer programming, although students had the 

option of using the journal tool for other subjects within their 

semester. I sought consent from those who volunteered as I needed 

to identify the students who completed the reflective journal so I 

could request volunteers to participate in an end of semester focus 

group discussion.  

The final stage of the data collection process was a semi-

structured focus group.  As I was able to identify the participants 

who completed the reflective learning journal, I invited them to 

volunteer their participation in a focus group discussion to review 

their collective experience of the process and use of the tool itself, 7 

students volunteered to participate in the focus group. 

Further information on the process for cycle 1 is detailed in 

Chapter 4 – Self Regulated Learning and Social Learning, section 

2.1, page 78. 

 

The Experience: When I initially designed my data collection plan, I needed to 

consider how to interact with the target cohort and consider the 

ethical issues that were applicable.  As the primary focus was on 

computer programming, which was not a module that I facilitated, I 

needed to discuss my research with the principal programming 

lecturer. I was fortunate that the programming lecturer was very 
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engaged in what I was trying to achieve and was happy to put aside 

time to assist in the research process. The initial fact-finding 

questionnaire that was issued to the students was facilitated by the 

principal programming lecturer. In addition, the programming 

lecturer also encouraged and reminded the participants to complete 

their reflective learning journals on a weekly basis.  This was very 

helpful as the endorsement of the use of the tool by the programming 

lecturer held considerable weight with this cohort. As I held a senior 

role at the time, I was aware that my position may have had a 

persuasive influence on participation. To mitigate this I provided 

transparent information to the students, including printed 

information sheets on the purpose of the research and means of data 

collection, storage and use, and detailed consent forms which 

outlined my agreement with the participant and how I was 

accountable to them and others outside the institution with contact 

information if they had any issues along the way.  Upon receiving 

the completed reflective journals I was able to identify those that 

engaged in the activity over the semester, this enabled me to email 

this cohort and seek volunteers for participation in a focus group to 

discuss their experience.  

  The focus group was conducted in a small meeting room 

located on a floor within the building dedicated to IT faculty.  At the 

time of the discussion the area itself was quiet as it was at the end of 

the day.  The room was bright and contained a large round table with 

chairs evenly placed around it.  I reminded the 7 participants that I 

would be recording the discussion and making all comments 

anonymous.  I also took notes during the discussion and used a semi-

structured approach.  The discussion began well, and the participants 

took their turn in answering the initial questions. As we moved 

through the questions some members became more vocal and 

seemed to dominate the initial response to questions, the discussion 

took a more negative tone in which others became less vocal and 

seemed to follow the dominate voices as the discussion progressed. 

As this research method was new to me, I did not know how to 

intervene without abusing my perceived position of power, I did not 

want my opinion to lead the participants in any way. I found this 

challenging, but I was satisfied that I had accurate responses to the 

structured questions that I had outlined. In addition, I believe I made 

them feel comfortable to speak freely as the general response to the 

use of the tool I designed was generally negative, which was the 

desired transparency I was seeking from the participants. If I were to 

conduct a focus group again, I would seek further guidance on how 

to manage dominate voices within a group discussion group. 

  One final note on experience would be ethical issues that arose 

within the entries contained in some of the participant reflective 

learning journals. Although the participants were informed on what 

they should and should not document, there were a number of 

journal entries that made negative and derogatory remarks about 

staff members within the institution, these staff members were 

known to me so I found this aspect difficult as it was my first real 

test of academic integrity in research. This served as a reminder of 
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the importance of data security and privacy and ensuring anonymity 

and the destruction of data beyond its original purpose. 

Table 3.8 below provides a summary of the research methods 

and data collected for cycle 1.  

 

Table 3.8: AR Cycle 1 - Data Collection (January to June 2014) 

 

Research Method Data Type 
Size of Sampling 

Frame 
Responses 

Response 

Rate 

Study habits questionnaire Quantitative 110 31 28% 

Reflective Learning Journal Qualitative 110 77 70% 

Research Method Data Type 
Size of Sampling 

Frame 

Preferred 

Sample 

Actual 

Sample 

Focus group (reflective journal 

evaluation) 
Qualitative 110 10 7 

 

6.2 Action Research Cycle 2 (2015) 
 

Data Collection Summary 

 

Research Description: To revisit the study habits and preferences of first year BSc in IT 

students (following the results from AR Cycle 1). In addition, to 

introduce a revised reflective learning journal tool to encourage 

engagement in computer programming. Post treatment interviews 

were carried out to evaluate the usefulness of the revised reflective 

learning journal. 

 

Timeline: January to June 2015. 

 

Experimental design: One-Shot Case Study (treatment, followed by measurement). 

 

The setting: College campus – lecture room and private meeting room. 

 

Lecture room:  The lecture rooms for both the computer 

programming and personal and professional 

development modules were large air-conditioned 

and wi-fi enabled rooms configured in a traditional 

style format with the whiteboard and projectors 

positioned at the top of the room. Each student had 

their own desk area, although small, it allowed 

each student to use their laptop within the classes.  

The room itself could hold up to 100 students, and 

the attendance was generally between 70 to 80 

students per class.  

Meeting room:  The participant interviews were held in a small 

meeting room located on a floor dedicated to IT 

faculty members. The room had a window, but the 

participants could not be viewed during the 
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interview unless an individual entered the room. A 

notification was placed on the door during the 

interview. This was the same room that was used 

for the focus group in cycle 1. 

 

The actors: First year, second semester, BSc in IT students with the 

characteristics of being international (predominantly from Brazil), 

mixed-gender, and mature-age (over 23). Two modules within this 

semester were primarily used to discuss and/or capture data for this 

cycle, those being Computer Programming and Personal and 

Professional Development.  

 

Participant selection: Convenience sample (naturally formed group with volunteers). All 

three data collection events required volunteers from the same group. 

This group was already formed as they were in their second semester 

of first year. Participation in the questionnaire and reflective learning 

journal were open to all students. Interviews were only available to 

those who participated in the reflective learning journal tool over the 

course of the semester. 

 

The events: Computer Programming was the target module which was further 

supported through a Personal and Professional Development module. 

A questionnaire, a reflective learning journal tool and interviews 

were conducted to capture, examine, and discuss the participants 

experience of computer programming over the semester.  

 

The process: Three data collection methods were used commencing with an online 

structured questionnaire, followed by a reflective learning journal 

tool, and concluding with semi-structured interviews. The process 

for cycle 2 was similar to cycle 1, with the difference being the use 

of interviews instead of a focus group discussion. 

As the target cohort were enrolled on a Personal and 

Professional Development module that I facilitated within the same 

semester, I was able to discuss my research purpose and plan to 

collect data directly with the students. I invited volunteers to 

participate in the study which commenced with an online structured 

questionnaire that contained 10 closed questions and 66% (n=53) of 

the sampling frame completed it, which is a notable increase from 

those who completed the same questionnaire in cycle 1, despite a 

lower sampling frame. As per the results in cycle 1, Computer 

Programming, was identified as the most challenging subject area.  

The second data collection tool was a structured reflective 

learning journal designed using Microsoft Excel. This was a 

modified version based on the feedback received in cycle 1. I 

provided a lecture on reflective learning and introduced the reflective 

learning journal tool to the class. 23% (n=18) volunteered to 

participate in the completion of the reflective learning journal on a 

on a weekly basis, the uptake was considerably lower than the first 

cycle. I sought consent from those who volunteered as I needed to 

identify the students who completed the reflective journal so I could 

request volunteers to participate in an end of semester interview.  
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The final stage of the data collection process was a semi-

structured interview.  As I was able to identify the participants who 

completed the reflective learning journal, I was able to seek 

volunteers to review their experience of the process and use of the 

tool itself,  4 students volunteered which was the desired target. 

Further information on the process for cycle 2 is detailed in 

Chapter 4 – Self Regulated Learning and Social Learning, section 

2.2, page 80. 

 

The Experience: As the primary focus was on computer programming, which was not 

a module that I facilitated, I needed to discuss my research with the 

principal programming lecturer as was the case in cycle 1.  During 

the period between cycle 1 and cycle 2 a new lecturer for computer 

programming was hired. This presented a different challenge to that 

experienced in cycle 1 as the buy-in to my research was not initially 

there. Due to how the research was designed there was no 

requirement for the programming lecturer to engage in my research, 

or any requirement to use any of the class time to acquire data.  The 

initial fact-finding questionnaire was issued to the students in my 

personal and professional development module. I was able to discuss 

the use of the reflective learning journal and invite students to 

participate within this module too.  The programming lecturer had 

strong views on how best to teach programming and what 

approaches worked beset and what was considered 

counterproductive.  This presented a challenge to my research, but it 

did not interfere with the data collection plan.  

As I held a senior role at the time, I was aware that my position 

may have had a persuasive influence on student participation. To 

mitigate this I provided transparent information to the students, 

including printed information sheets on the purpose of the research 

and means of data collection, storage and use and detailed consent 

forms which outlined my agreement with the participant and how I 

was accountable to them, and others outside the institution, with 

contact information if they had any issues along the way.  Upon 

receiving the completed reflective journals, I was able to identify 

those who engaged in the activity over the semester, this enabled me 

to email this cohort and seek volunteers for participation in an 

interview to discuss their experience.  

  The interviews were conducted in a small meeting room located 

on a floor within the building dedicated to IT faculty.  This was the 

same room that was used for the focus group in cycle 1. The room 

contained a large rectangular table with two chairs on each side.  I 

reminded the participant that I would be recording the interview and 

how it would be anonymised.  The approach was semi-structured, 

and I allowed the participant to go off topic, as necessary.  I also 

informed the participant that I would be emailing the transcript of the 

interview in which they could make amendments as necessary if they 

felt their comments were mis-represented in any way. This approach 

allowed the participant to feel more comfortable and I was surprised 

at how confident they all were in expressing their opinions, which 

was very helpful in drawing conclusions. In addition to addressing 
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my questions the participants offered up new information that I had 

not considered before and there was a consistent message that 

students learned best when working with each other outside of the 

scheduled classes. The social interaction outside of class time 

seemed to be a critical element to learning programming for these 

participants. 

  Regarding the reflective learning journal submissions, a similar 

ethical issue arose with journal entries containing negative and 

derogatory comments about staff members within the institution. I 

was also approached by the programming lecturer who was seeking 

access to the journals which I immediately declined.  Again, these 

issues underscore the importance of ethical procedures regarding 

data privacy and security.   

Upon reflecting on both cycle 1 and cycle 2 it may have been 

useful to invite all students, whether they completed the reflective 

journal or not, to participate in the focus group discussion or 

interviews.  The completion rate for the reflective learning journal 

was considerably lower in cycle 2, 23% completed it in cycle 2 

versus a completion rate of 70% in cycle 1. I have no specific 

evidence as to why there was a notable difference in uptake other 

than there being a different programming lecturer for each action 

research cycle. This perhaps underscores the importance of engaging 

with faculty regarding research and seeking out champions who are 

willing to facilitate academic research.  

Table 3.9 below provides a summary of the research methods 

and data collected for cycle 2.  

 

 

Table 3.9: AR Cycle 2 - Data Collection (January to June 2015) 

 

Research Method Data Type 
Size of Sampling 

Frame 
Responses 

Response 

Rate 

Study habits questionnaire Quantitative 80 53 66% 

Reflective Learning Journal Qualitative 80 18 23% 

Research Method Data Type 
Size of Sampling 

Frame 

Preferred 

Sample 

Actual 

Sample 

Interview (Journal evaluation, 

Study preferences) 
Qualitative 80 4 4 

 

6.3 Action Research Cycle 3 (2016) 
 

Data Collection Summary 

 

Research Description: The outcomes of action research cycle 1 and cycle 2 revealed a 

preference by students to study in groups. Cycle 3 set out to 

introduce social and peer learning in computer programming. 

 

Timeline: January to June 2016. 
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Experimental design: Non-equivalent (Pretest and Posttest) Control-Group Design. (Quasi-

experiment). 

 

The setting: College campus – lecture room and private meeting room. 

 Local Coffee Shop – bookable space. 

 

Lecture room:  The lecture room for the computer programming 

and personal and professional development 

modules were large air-conditioned and wi-fi 

enabled rooms configured in a traditional style 

format with the whiteboard and projectors 

positioned at the top of the room. Each student had 

their own desk area, although small, it allowed 

each student to use their laptop within the classes.  

The room itself could hold up to 100 students, and 

the attendance was generally between 70 to 80 

students per class.  

Meeting room:  The participant interviews were held in a small 

meeting room located on a floor dedicated to IT 

faculty members. The room had a window, but the 

participants could not be viewed during the 

interview unless an individual entered the room. A 

notification was placed on the door during the 

interview. This was the same room that was used 

for the focus group in cycle 1 and interviews in 

cycle 2. 

Coffee Shop: The interviews with the programming lecturer took 

place in a local coffee shop. The coffee shop was 

located close to the campus and had a bookable 

area on the top floor. The area was quiet, and the 

configuration was informal.  

 

The actors: - First year, second semester, BSc in IT students with the 

characteristics of being international (predominantly from Brazil), 

mixed-gender, and mature-age (over 23). Two modules within the 

semester were primarily used to discuss and/or capture data for this 

cycle, those being Computer Programming and Personal and 

Professional Development.  This approach was used in cycle 1 and 

cycle 2.    

- The principal computer programming lecturer facilitated the 

development of some of the social learning interventions and 

participated in a pre and post-treatment interview.  

 

Participant selection: A control and treatment group were identified based on pre-

established institutional class formation. One of the two pre-

established groups had a larger pool of students to recruit volunteers 

from, this was the primary reason for identifying this group for 

treatment. Before this decision was made an efficacy in computer 

programming questionnaire was issued to both groups, the larger 

group had an overall lower score in group work related questions 
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which confirmed the initial decision to select the larger cohort for 

intervention. Students from both the control and treatment group 

were invited to participate in the study with only the treatment group 

receiving the planned social learning interventions. The principal 

programming lecturer participated by facilitating the interventions 

and through pre and post-test interviews.   

 

The events: Computer Programming was the target module which was further 

supported through the Personal and Professional Development 

module. Participants from both the control and treatment group were 

invited to complete a start and end of semester questionnaire on 

student engagement and self-efficacy. The treatment group engaged 

in five social learning activities over the semester (student volunteers 

were sought to act out the role of mentors) and participated in the 

completion of activity feedback forms and post-treatment interviews. 

The principal programming lecturer facilitated through the creation 

of the social learning intervention activities and by participating in a 

pre and post-test interview.   

 

The process: Both the control and treatment groups completed a student 

engagement and self-efficacy in programming questionnaire at the 

start and end of the semester. The treatment group participated in 

social learning activities throughout the semester, with volunteers 

completing feedback forms. Interviews were carried out with 

treatment group participants post treatment and the programming 

lecturer was interviewed pre and post treatment to capture feedback 

on the effectiveness of the social learning activities.  

  The research study was introduced to both the control and 

treatment group at the commencement of the semester through a 

Personal and Professional Development module that I facilitated. A 

key element of this study was to build on cycle 2 and the core focus 

was introducing social learning in computer programming. The 

participants discussed how studying in small groups outside of class 

was a very effective method of learning.  The initial plan was to 

introduce formal social learning interventions within the scheduled 

computer programming class, and this required the approval from 

the principal programming lecturer. In cycle 1 and cycle 2 there was 

no formal requirement for the lecturer to participate in the study, so 

this cycle was notably different.  

The process for identifying the treatment group was based on 

two factors.  As the two groups were already established, one group 

contained a larger cohort (n=90 versus n=45) and initially seemed 

like a better group to perform the treatment with because of the 

potential of acquiring more data.  Research had also pointed to the 

difficulty in engaging students in large groups. Both groups were 

asked to volunteer in the completion of a student engagement and a 

self-efficacy questionnaire at both the start and end of the semester. 

49% (n=44) of the treatment group and 78% (n=31) of the control 

group participated in the completion of these questionnaires. At the 

commencement of the semester the efficacy score for the larger 

group revealed a lower overall score in the group work related 
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questions. This further endorsed the identification of the larger 

cohort as the treatment group and to receive the social learning 

interventions over the semester.  

  The social learning intervention activities were designed with 

the programming lecturer’s input.  The activities needed to be 

achievable within the time allowed, and at a level that was 

appropriate to the students’ expected knowledge at the various stages 

of the semester. Students were invited to volunteer as mentors and 

based on their existing level of knowledge with programming, 

various roles and responsibilities were assigned depending on the 

type of planned treatment activity. Five student mentors were 

assigned a programming facilitation role and these mentors worked 

interchangeable through the course of the five interventions. Two 

additional mentors participated in setup and completion activities.  

  Upon the completion of each social learning activity (5 

activities in total) participants were invited to complete a paper-

based feedback form to capture their anonymous feedback on the 

activity itself.  The uptake was generally low for this activity and this 

was partly due to the time available to complete the feedback form. 

The end of each activity corresponded with the end of class time 

which naturally conflicted with students’ preparing for their next 

class or attending other external activities. 46 feedback forms were 

captured over the five social learning activities. 

Upon the completion of all five social learning interventions 

participants from the treatment group were invited to participate in 

an interview to gather their feedback on the interventions that were 

carried out. As I was able to identify who participated in both the 

start and end of semester engagement questionnaires, I emailed this 

group seeking volunteers. 4 out of a target of 15 responded for 

participation and these interviews took place in the same meeting 

room that was used for the interviews and focus group in action 

research cycle 1 and cycle 2. Upon the completion of the interviews 

they were all transcribed and a copy sent to each participant to 

confirm the transcription was an accurate reflection of the interview, 

allowing for amendments to be made. Two of the participants put 

forward amendments which were carried out. 

The programming lecturer was also interviewed at the end of 

the semester and this took place in the same local coffee shop as the 

first interview. A transcript of the interview was emailed to the 

lecturer to confirm the accuracy of what was said and the ability to 

make any amendments, as necessary.   

Further information on the process for cycle 3 is detailed in 

Chapter 4 – Self Regulated Learning and Social Learning, section 

2.3, page 82. 

 

The Experience: At the commencement of the semester I conducted an interview with 

the programming lecturer in a local coffee shop as I felt this would 

be a more comfortable environment for the lecturer to speak openly. 

The lecturer was very open about discussing group work and 

suggested this approach was counterproductive to learning computer 

programming. The lecturer described this further by suggesting that 
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there are individuals who have an innate ability to succeed in 

programming, and others who will never grasp it, and by grouping 

students together with varying ability you are holding the stronger 

students back from reaching their full potential. The lecturer 

expressed concerns about introducing group work as the existing 

approach through solitary learning activities worked well. I 

introduced my proposal for social learning interventions and the 

need to use a portion of the programming class time to achieve this, 

the lecturer was happy for me to do this which I was surprised at 

given the existing view of group work.  The lecturer was interested 

in my approach but not convinced that my efforts would yield any 

positive result. As I held a senior role at the time of the interview, I 

needed to ensure the lecturer could speak freely and not feel obliged 

to engage in the study. We already had a friendly relationship which 

I believed facilitated a free and open conversation to take place, but 

of course I cannot guarantee that my role and position did not have 

an influence on the positive engagement from the programming 

lecturer. As the lecturer was open to discuss opposing views on 

social learning, and of finding any positive outcome to the proposed 

interventions, I believe I mitigated my position of power with a 

certain level of comfort.  

Both the student engagement and self-efficacy questionnaires 

were paper based.  Research had shown that paper-based 

questionnaires had a higher completion rate, but of course, had their 

draw backs such as reaching a wider audience and the potential 

errors when converting to digital format. I set aside time at the end 

of my personal and professional development module for the 

completion of the questionnaires, and I was surprised at the 

completion rate for both the questionnaires issued at the start and end 

of semester.  My role may have had an impact on the high 

completion rate, and perhaps using paper-based questionnaires put 

more pressure on the students when handing it in. To mitigate this, I 

asked the students to hand back the questionnaire face down on my 

desk and reminded them that they can opt out of the study at any 

stage. The student engagement questionnaire contained many 

questions as I wanted to keep it closely aligned to the national Irish 

Survey of Student Engagement (ISSE) questionnaire and I did 

observe that some students struggled to complete the questionnaire 

as they navigated the various sections of it. Upon the completion of 

the study I had obtained a considerable data set on broad student 

engagement themes but realised that a lot of the questions were not 

useful to the study. If I were to reproduce this study, I would 

certainly reduce the amount of questions and only select those that I 

believe would be suitable in answering the research questions. 

Regarding the self-efficacy questionnaire, I realised that asking 

students to complete this while I was in the room may have been 

uncomfortable for some, as it was measuring their ability in 

computer programming.  

The mentors were crucial in the implementation of the social 

learning activities, and it is important to point out these mentors 

were peers from the same class as the treatment group. While the 
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mentors were very positive about their experience throughout the 

process they did point to some difficulties with their peers outside of 

the interventions, such as the expectation that they would be able to 

help their peers at various other stages of the semester which added 

an additional burden of work for some mentors.  This was not 

anticipated, and future sessions require the clarification of the role of 

the mentors to the participants to manage the expectations of support 

and engagement.  

The treatment group participant interviews were conducted in a 

private meeting room on a floor dedicated to computing faculty 

within the campus. Out of the four participant interviewees, two 

were student mentors, one participated in some of the social learning 

activities and one did not participate in any of the social learning 

activities. I was initially disappointed in the overall response rate for 

interview participation but upon reflection, I believe my position of 

power and the purpose of the interview may have been the catalyst 

for the low uptake. It may have been more beneficial to introduce a 

second interviewer as this may have presented a more impartial view 

to the interview process perhaps attracting greater participation.  

Table 3.10 below provides a summary of the research methods 

and data collected for cycle 3.  

 

 

Table 3.10: AR Cycle 3 - Data Collection (2016) 

 

Research Method Data Type 

Size of 

Sampling 

Frame 

Responses 
Response 

Rate 

Start and End of Semester Student 

Engagement and Self-Efficacy 

Questionnaire – Group A (Treatment) 

Quantitative 90 44 49% 

Start and End of Semester Student 

Engagement and Self-Efficacy 

Questionnaire – Group B (Control) 

Quantitative 45 31 78% 

PBL/PAL activity feedback forms  

(5x sessions) 
Qualitative 282 46 16% 

Research Method Data Type 

Size of 

Sampling 

Frame 

Preferred 

Sample 

Actual 

Sample 

Interview (start and end of semester 

with principal programming lecturer ) 
Qualitative 1 2 2 

Interview (end of semester with 

treatment participants) 
Qualitative 44 15 4 
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7. Summary 
 

This chapter set out to describe the research paradigm for this study, with reference to the 

research approach, methods and tools to be used to address the research questions. I identified 

with the ontological position of relativism, as I accept that my version of social reality is 

subjective, with no claim that this study can be repeated with the same results in another 

context or time. The research methodology is based on pragmatism, as I needed to understand 

the problem under investigation, this is not based on a rigid theory but more of a process of 

reflecting on what it is I found, and through the findings of others within the research process. 

The epistemological position is one of constructivism, whereby I constructed knowledge 

through the work of, and with, research participants. 

Based on this paradigm, an action research approach was identified as a suitable 

orientation and framework for the research investigation. Action research allows for three 

research cycles to occur through a process of exploration and learning, in which the first cycle 

informs the second cycle, the second cycle informs the third cycle, leading to a conclusion 

with suggestions for further action and research to be considered. Action Research also allows 

for a mixed method approach supportive of the pragmatic methodology.  As the problem was 

not clearly understood, an action research approach was logical as it set out to narrow the 

focus of research to produce a relative conclusion. 

The data collection tools identified enabled the acquisition of both qualitative and 

quantitative data. Quantitative data was captured through structured questionnaires on study 

behaviour, student engagement and self-efficacy, and qualitative data was acquired through 

semi-structured interviews, focus groups and qualitative feedback forms. A reflective learning 

journal was also developed, along with social learning strategies implemented using Problem 

Based Learning (PBL) and Peer Assisted Learning (PAL) techniques. 

Each empirical study within the action research approach required a number of research 

tools, these studies and associated tools will be discussed further in Chapter 4: Self-Regulated 

Learning and Social Learning, Chapter 5: Measuring and Evaluating Student Engagement and 

Chapter 6: Measuring and Evaluating Academic Self-Efficacy. 
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Chapter 4 
Self-Regulated Learning and Social Learning 

1. Introduction 
 

This chapter will present, discuss and evaluate the reflective and social learning 

interventions that took place within Action Research Cycle, 1, 2 and 3. The data collection 

tools, processes and initial findings will be presented and their usefulness in assessing the 

research questions. 

2. Self-Regulated and Social Learning 
 

Referring to the problem under investigation, through observations, discussions and 

through the data itself, students embarking on a computing or IT degree generally struggle 

with computer programming. Action research cycle 1 (2014) was centred on providing 

students studying programming with a tool that could potentially encourage the process of 

individual reflection on learning.  The approach did not involve any disruption to the class, or 

lecturer, so I believed it was a rational decision that would cause the least amount of 

disruption to the existing processes, but potentially empower the individual learner.  It was 

also the first cycle within the action research approach, in which a deeper understanding of 

the problem could be understood, with outcomes informing the second action research cycle. 

Building on the knowledge acquired from the initial literature review, Gibbs’ (p.40) 

reflective cycle and Schön’s reflective model (p.41) address two key aspects of reflection, 

those being reflection-in-action (thinking while doing the task) and reflection-on-action 

(thinking after the task). With reflection-in-action the student needs to reflect if the task in 

hand is going well or there is a need to stop and re-evaluate what has been completed. 

Reflection-on-action allows the student to evaluate what has just been completed and ask 

what could have done differently, and to make decisions on what could be done the next time 

around.  Both concepts informed the design of the reflective learning strategy for the 

intervention in action research cycle 1 and cycle 2. 

2.1 Data Collection Process for AR Cycle 1 (Reflective Learning) 
 

For action research cycle 1 (2014), there were 110 students enrolled on a BSc in 

Information Technology programme, within their second semester of first year. As a lecturer 
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within the focus institution, I had access to the group through a Personal and Professional 

Development module, in which I introduced my research concept and invited participation. 

Those who volunteered their interest in participation were provided with relevant information 

and consent forms to participate. I acquired data using three data collection methods, an 

online questionnaire, the use of a reflective learning journal, and an end of semester focus 

group.  

A summary of the data collected using these methods is summarised in Table 3.8 below 

(Provided in Chapter 3 but replicated below for convenience). 

 

Table 3.8: AR Cycle 1 - Data Collection (January to June 2014) 

 

Research Method Data Type 

Size of 

Sampling 

Frame 

Responses 
Response 

Rate 

Student study habits questionnaire Quantitative 110 31 28% 

Reflective Learning Journal Qualitative 110 77 70% 

Research Method Data Type 

Size of 

Sampling 

Frame 

Preferred 

Sample 

Actual 

Sample 

Focus group (reflective journal 

evaluation) 
Qualitative 110 10 7 

 

Data Acquisition – Part 1 – Online Structured Questionnaire 

 

Students were asked to participate in an online structured questionnaire that was designed 

to capture their current study habits and study preferences, such as how and when they studied 

and which tools they found most useful when studying. They were also asked to identify the 

subject areas they had the most difficulty with, which included computer programming, 

networking and web design. The question list can be viewed in Appendix A.  

 

Data Acquisition – Part 2 - Reflective Learning Journal Entries 

 

A lecture on reflective learning was held followed by the introduction of the reflective 

learning journal tool. The tool was developed using Microsoft Excel which contained a pre-

populated sample together with the weekly submission tabs. The students were provided 

advice and guidance as to how to use the journaling tool and advised to use it in conjunction 

with Computer Programming as this was a known difficult subject area. The participant 

responses within the weekly journal submissions were examined qualitatively. A screenshot 

of the reflective learning journal tool can be viewed in Appendix C1.  

 

Data Acquisition – Part 3 – Post Treatment Focus Group 

 

At the end of the semester, a small group were recruited for participation for a semi-

structured focus group to gather feedback on the use of the reflective journal tool over the 

semester. This was deemed useful to ascertain other thoughts and feelings about the reflective 

journal tool and process that were not documented through the journal tool itself. During the 
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focus group I facilitated interaction between the participants through various questions, as the 

effectiveness of a focus group lies with the interaction between the participants (Gibbs, 1997).  

The list of questions used during the focus group can be viewed in Appendix B.  

 

Figure 4.1 below provides a summary of Action Research Cycle 1 based on the process of 

planning, taking action, analysing and reflecting, which informed the planning phase for 

Action Research Cycle 2.  

 

Figure 4.1: Summary of Action Research Cycle 1 

 

 

 

2.2 Data Collection Process for AR Cycle 2 (Reflective Learning) 
 

For Cycle 2 (2015) there were 80 students enrolled in first-year, second semester, on a 

BSc in IT programme. This was the same stage and semester as Cycle 1 to facilitate closer 

comparisons between research cycles. Within this study I proposed to gather data using three 

methods, a structured online study habits questionnaire, a revised version of the reflective 

learning journal tool, and semi structured participant interviews.  

While the study itself has many similarities with that of Cycle 1, the key difference was 

the use of interviews post treatment as opposed to a focus group discussion. While the focus 

group conducted in Cycle 1 was useful, there were issues that arose during the discussion 

itself, mostly related to dominant participants who seemed to lead the narrative of the 

discussion. To address this, interviews were selected with the added benefit of exploring 
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individual perspectives on the use of the reflective learning journal.  This data was also useful 

for comparison against the findings of the focus group in Cycle 1.  

A summary of the data collected in Cycle 2 is summarised in Table 3.9 below (Provided 

in Chapter 3 but replicated below for convenience). 

 

Table 3.9: AR Cycle 2 - Data Collection (January to June 2015) 

 

Research Method Data Type 

Size of 

Sampling 

Frame 

Responses 
Response 

Rate 

Student study habits questionnaire Quantitative 80 53 66% 

Reflective Learning Journal Qualitative 80 18 23% 

Research Method Data Type 

Size of 

Sampling 

Frame 

Preferred 

Sample 

Actual 

Sample 

Interview (Journal evaluation and Study 

habits 
Qualitative 80 4 4 

 

Data Acquisition Part 1 – Online Structured Questionnaire 

 

The questionnaire was introduced at the start of the semester using the online 

questionnaire software system Survey Monkey (www.surveymonkey.com). The questionnaire 

was open for two weeks and allowed students to volunteer their answers anonymously. This 

was the same questionnaire that the previous cohort in 2014 completed, for the purpose of 

comparison of the basic aspects of their study behaviours, and perhaps identifying possible 

trends. See Appendix A for the full list of questions within the questionnaire.  

 

Data Acquisition Part 2 – Reflective Learning Journal Entries 

 

A lecture on reflective learning took place at the commencement of the semester followed 

by the introduction of the reflective learning journal tool, which was a revised tool informed 

through the findings of Action Research Cycle 1. The students were advised to use this 

journal in conjunction with computer programming, and that it would be submitted 

anonymously through a special web-based file uploader. The responses within the weekly 

submissions were examined qualitatively. A screenshot of the revised reflective learning 

journal tool is available in Appendix C2. 

 

Data Acquisition Part 3 – Semi Structured Interviews 

 

At the end of the semester (May 2015) I requested volunteers to participate in an interview 

to gather feedback on their use of the reflective journal tool during the semester, or why they 

chose not to engage in the research activity. This was considered useful to ascertain other 

thoughts and feelings about the reflective journal that were not captured through the reflective 

tool itself. The interviews were semi-structured and were open to those who did, or did not 

take part, in the reflective learning journal exercise.  
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Figure 4.2 below provides a summary of Action Research Cycle 2 based on the process of 

planning, taking action, analysing and reflecting which informed the planning phase for action 

research cycle 3. 

 

Figure 4.2: Summary of Action Research Cycle 2 

 

 

2.3 Data Collection Process for AR Cycle 3 (Social Learning) 
 

Cycle 3 was conducted in 2016 and represents the final cycle of the action research 

approach. The two previous cycles in 2014 and 2015 revealed a preference by the participants 

to study in groups. This informal group study activity existed outside of class time and was 

not part of the programming module. The approach to delivering the programming module in 

2016 was based on an individual and solitary learning approach, no structured group learning 

was considered. I decided to introduce a social learning element to programming, but this 

required the cooperation and agreement of the principal programming lecturer. Initially I 

conducted an interview with the principal programming lecturer to understand the rationale 

for the pedagogical approach to teaching programming, and to open the discussion about 

introducing social learning in programming.  

Based on previous empirical research within the research environment, and through action 

research cycle 1 and cycle 2, computer programming was identified as the module to 

introduce social learning as this seemed to cause students the greatest learning and 

engagement challenge.  The method of delivery was through both Problem Based Learning 

(PBL) and Peer Assisted Learning (PAL) approaches. 

A summary of the data collected using these methods is summarised in Table 3.10 on the 

following page (Provided in Chapter 3 but replicated below for convenience).  
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Table 3.10: AR Cycle 3 - Data Collection (2016) 

 

Research Method Data Type 

Size of 

Sampling 

Frame 

Responses 
Response 

Rate 

Start and End of Semester Student 

Engagement and Self-Efficacy 

Questionnaire – Group A (Treatment) 

Quantitative 90 44 49% 

Start and End of Semester Student 

Engagement and Self-Efficacy 

Questionnaire – Group B (Control) 

Quantitative 45 31 78% 

PBL/PAL activity feedback forms (5x 

sessions) 
Qualitative 282 46 16% 

Research Method Data Type 

Size of 

Sampling 

Frame 

Preferred 

Sample 

Actual 

Sample 

Interview (start and end of semester 

with principal programming lecturer ) 
Qualitative 1 2 2 

Interview (end of semester with 

treatment participants) 
Qualitative 44 15 4 

 

Data Acquisition Part 1 – Pre-Treatment Interview, Student Engagement and Academic 

Self-Efficacy Questionnaire 

 

As stated previously, an interview was carried out with the principal programming lecturer 

prior to any possible treatment or intervention. The research study required the agreement, 

and participation of the principal programming lecturer to allow time for the introduction of 

the proposed PBL and PAL activities within class time of the weekly scheduled programming 

module. Please see Appendix H for a list of the pre and post treatment interview questions 

that were used.  

Quantitative data was captured through the use of two structured questionnaires, these 

required student participants in both the control and treatment group to measure their level of 

student engagement from an institutional perspective, and secondly, their academic self-

efficacy regarding computer programming. Both questionnaire tools were provided to 

participants at the start of the semester, and then introduced again at the end of semester.  This 

was to measure if the interventions received by the treatment group had contributed to any 

change in scores and for comparison of results with the control group.  Please see Appendix F 

and Appendix G for the complete questionnaire used to measure both student engagement and 

self-efficacy in computer programming that was provided to the research participants.  

 

Data Acquisition Part 2 – Social Learning Activity Feedback Forms 

 

Throughout the semester, February to June 2016, the students who received the PBL and 

PAL treatment activities were invited to complete an activity feedback form at the end of each 

session.  The forms were divided into three parts, the first part asked the participant to identify 
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their role within the activity and what they believed was the most important thing they 

learned, what they had spent more time on and what they felt they worked best on. The 

second part focused on the activity itself and what they enjoyed most and what was the least 

enjoyable aspect. The final part of the form was a free text box for participants to speak freely 

about any positive or negative experiences of the activity. This feedback enabled me to reflect 

on the responses and informed the design of the subsequent social learning activity. These 

feedback forms were analysed qualitatively. Please see Appendix E for the form that was used 

to capture individual activity feedback.  

 

Data Acquisition Part 3 – Post-Treatment Interview, Student Engagement and 

Academic Self-Efficacy Questionnaire 

 

At the end of the semester, the student participants in both the control and treatment group 

were invited to complete the same student engagement and academic self-efficacy 

questionnaire that was issued at the start of the semester, which is discussed in the data 

acquisition Part 1 above.  In addition, a second interview took place with the principal 

programming lecturer to discuss the PBL and PAL activities and to see if this approach would 

be suitable going forward.  Interviews were also held with student participants within the 

treatment group, this was based upon the results of the End of Semester self-efficacy 

questionnaire.  

 

Figure 4.3 on the following page provides a summary of Action Research Cycle 3 based 

on the process of planning, taking action, analysing and reflecting. With all three cycles 

complete further research can be considered. (For completeness, all three cycles are visually 

amalgamated in Figure 8.2, p.208).  
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Figure 4.3: Summary of Action Research Cycle 3 

 

 

3. Analysis of Study Behaviour Questionnaires (AR Cycles 1 and 2) 
 

The analysis below represents the results of the AR Cycle 1 (2014) and AR Cycle 2 

(2015) study behaviour questionnaires. These will now be referred to as Cycle 1 and Cycle 2 

for convenience. The target participant groups were first year BSc in IT students and they 

were asked to volunteer their participation in the reflective learning exercises. The 

questionnaire tool comprised of ten questions relating to their existing study habits and 

preferences at the commencement of their semester, the full list of questions can be viewed in 

Appendix A. The same questions were used in Cycle 1 and Cycle 2 for the purpose of 

comparison and trend identification. 30 out of 110 students completed the questionnaire in 

Cycle 1, and 53 out of 80 students completed the questionnaire in Cycle 2. The increase in 

response rate in Cycle 2 is possibly linked to how I presented the initial research investigation 

to the participants, and how I linked this with knowledge gained from Cycle 1. This is a 

subjective view but perhaps I was more confident in convincing them of the benefits of 

participation due to my recently gained knowledge of the subject area.  

The participation in the questionnaire was positive, and the results over the two studies 

revealed similar trends. Question 3 asked the participants to rate their level of motivation to 

study outside of class time. In Cycle 2, 23% selected ‘Very little motivation’ (95% CI 11.7, 

34.3) 49% selected ‘Sometimes motivated’ (95% CI 35.5, 62.5) and 28% selected ‘Highly 

motivated’ (95% CI 15.9, 40.1).  The very little and sometimes motivated to study elements 
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represent 72%, which is worryingly high, even with the lower end of the 95% Confidence 

Interval considered. Cycle 1 results highlighted a similar score of 74% for the same question 

element which further endorses an examination of effective teaching strategies for in-class 

and campus learning and engagement.  

Question 5 asked the students to select the method(s) they use when studying. In Cycle 2, 

85% (95% CI 75.4, 94.6) selected ‘I read the materials provided by the lecturer’ and similarly, 

Cycle 1 data revealed 97% (95% CI 90.0, 100.0) for the same question. This indicates that 

two years in a row, both groups selected the importance of the materials provided by the 

lecturer as their number one method of focus in terms of the study options available. This 

further highlights the importance of providing relevant and easy to process subject matter 

materials for our students. Within the focus institution, it is not clear as to the extent that 

students follow uploaded materials and additional resources provided by the lecturer through 

the Virtual Learning Environment (VLE). Within the same question, 79% (95% CI 68.0, 90.0) 

of the participants in Cycle 2, and 54% (95% CI 36.2, 71.8) of the participants in the Cycle 1, 

selected ‘I look at video clips related to the subject area’ as their number two method of study. 

This result correlates with evidence from the interviews, which is discussed later, that our 

students strongly engaged with online video sources for study purposes. As the majority of 

our students are international, viewing educational videos in their native language facilitates 

their learning, as evidenced in the interview analysis discovered in Cycle 2. This highlights a 

weakness of the structured questionnaire design within Cycle 1 and Cycle 2, in that this only 

became evident when conducting the interviews in Cycle 2. 

Question 6 asked the participants to identify reasons why they may find it difficult to 

study outside class time. Cycle 2 data revealed that 47% (95% CI 33.6, 60.4) selected ‘I am 

too busy with my job’ as the number one reason, which correlates with Cycle 1 data with 53% 

(95% CI 35.1, 70.9) selecting this option. Work commitments, particularly for international 

students, are a heavy burden in terms of their serviceable time. This also needs to be factored 

in when providing a framework for enhanced engagement.  

Question 7 asked the students if they thought a new method of self-study would be 

helpful. In Cycle 2 51% (95% 37.5, 64.5) selected ‘Yes’ and 45% (95% CI 31.6, 58.4) 

selected ‘Maybe’ and in Cycle 1 2014 30% (95% CI 13.6, 46.4) selected ‘Yes’ and 57% (95% 

CI 13.6, 46.4) selected ‘Maybe’. Both studies indicated an appetite for exploring new 

methods of self-study which was encouraging.  

Question 8 asked the participants to select the subject areas they were having difficulty 

with. Unsurprisingly, as supported through the literature, Cycle 2 data revealed that 74% 

(95% CI 62.2, 85.8) selected Programming, followed in second place by Networking at 18% 

(95% CI 7.7, 28.3).  In Cycle 1 there was a similar trend, 65% (95% CI 47.9, 82.1) selected 

Programming with 32% (95% CI 15.3, 48.7) selecting Networking in second place. While 

programming is a known difficult subject area, we need to understand the specifics of their 

difficulties in order to provide the appropriate supports. 

As previously discussed, programming is a challenging subject area and the learning 

process is time consuming, the findings from the questionnaire confirm that students have 

little motivation to study outside of class time, that programming is challenging, but 

encouragingly they are open to investigating new methods of self-study.  In addition, there 

may be other underlying causes for the lack of motivation to study outside of class time, it 

may not be just work-related, and this also needs consideration. 
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4. Analysis of Reflective Learning Journals and Post Treatment 
Feedback  

 

The reflective learning journal tool that was used Cycle 1 was modified for use in Cycle 2, 

therefore, this needs to be considered in the discussion. 

In Cycle 1 (2014), the reflective journal was analysed in two parts, A and B. Part A 

represented the quantity of students in the target group and the quantity of journals submitted 

at the end of the semester, which was further categorerised as journals that were either 

‘complete’ or ‘incomplete’. A completed journal was interpreted as one which contained a 

write up in the conclusion section, and an incomplete journal did not contain a conclusion 

section, but had a number of log entries. In Cycle 2 (2015) I did not categorise whether a 

journal was complete, or incomplete, this was because during the reflection process of Cycle 

1 it was deemed inappropriate to label the journals in this way, as all journals contained useful 

information and should be treated equally in terms of providing insights.   

Part B of the analysis asked the participants, in a free form text box, whether they would 

use the reflective journal again in their next semester. I interpreted their indivdual write-ups as 

either ‘Yes’, ‘No’ or ‘Maybe’ based on the comments they provided. The journals without a 

conclusion write-up were labelled as ‘Undecided’  I was careful when interpreting these 

results and only entered a clear ‘yes’ or ‘no’ based on a strong conviction in the student write-

up. However, caution still applies given the nature of subjective interpretation.  

4.1 Reflective Learning Journal Analysis (AR Cycles 1 and 2) 
 

The analysis of the reflective journal exercise will now be summarised and discussed in 

two parts. Part A is an analysis on the level of participation with the activity and Part B is an 

analysis on whether students would consider using the reflective journal in their subsequent 

semester. 

 

PART A: 

 

The reflective learning journals were submitted upon the completion of the semester.  The 

format for the journal was Microsoft Excel, and they were submitted electronically. Table 4.1 

below provides a summary of the numbers of students who submitted a journal, those who 

submitted an incomplete journal and those who submitted a complete journal.  

 

Table 4.1: Interpreting the completion of the reflective journals 

 

AR Cycle Registered 

Students 

Journals 

Submitted 

Journals 

Incomplete 

Journals Completed 

Cycle 1 110 77 58 19* 

Cycle 2 80 n/a n/a 18** 

 

* Journals that included a conclusion were deemed ‘completed’. 

** Journals were counted based on submission, and therefore ‘completed’. 

 

Analysis: A low number of participants completed the reflective journal in Cycle 1 which 

raised concerns on the use of the journal tool. The time required to complete the journal on a 
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weekly basis was listed as an issue within some of the journal entries.  However, it is worth 

noting that Cycle 2 had fewer journal submissions than in Cycle 1.  This could have been 

because of a change of lecturer during these periods, but this cannot be confirmed as the 

cause. The initial findings of the analysis of the journals did not reveal any specific insightful 

information other than a smiliarity with the comments raised in Cycle 1. 

 

PART B 

 

In Cycle 1 and 2, the reflective journal template completed by the participants contained a 

conclusion page, here the partcipants had the opportunity to enter whether they would use the 

reflective journal in their next semester. The conclusion sections within the submitted 

reflective journals were classified under the headings ‘Yes’, ‘No’, ‘Maybe’ and ‘Undecided’ 

as to whether the participant would use this tool in future semesters.  

 

Analysis: Cycle 1 resutls revealed that 19 of the participants expressed an interest in 

continuing to use a reflective journal in their next semester, and perhaps in its existing format. 

Equally, 19 participants were categorised as ‘Maybe’ as generally the participants felt that 

some changes were required within the reflective journal template to make it more flexible to 

their needs, and to reduce what they generally felt was the repetitive nature of completing 

weekly log entries. 15 participants indicated a ‘No’ to using the reflective journal and they 

generally felt there was no true reflection taking place and the exercise was repetitive in 

nature, and as such, they felt there was no obvious benefit to them personally. 24 of the 

participant submissions were labelled as ‘undecided’.  

In Cycle 2 the reflective journal tool was modified to reflect the feedback on the design of 

the tool acquired from Cycle 1.  The original reflective learning journal tool issued in Cycle 1 

contained six sections to be addressed, this was reduced and simplified to four sections in the 

tool for Cycle 2. This was to reflect what the participants stated about the amount of time it 

took to complete a journal entry, and some confusion as to what to include within the various 

sections. Out of the 18 journals submitted, 10 expressed an interest in continuing with a 

reflective learning journal. 5 participants indicated a ‘maybe’ response while 3 indicated 

either ‘no’ or did not complete this section. The interview analysis revealed relevant feedback 

on the experience of using the reflective learning journal, indicating that despite the re-design 

of the journalling tool, there was no obvious benefit to the participants. 

4.2 Post Treatment Focus Group Analysis (AR Cycle 1) 
 

The focus group followed the submission of the reflective journals and a group of 

volunteers participated in a one-hour discussion on the use of the journal tool. Seven students 

volunteered their time and the discussion captured some useful findings which will now be 

discussed with links to relevant quotes from the participants, who are hereby referenced as 

participant 1 to 7. The question list is available in Appendix B. 

For Question 1, the participants were asked if they engaged in any additional study outside 

of class time, and if so, what methods did they use, five references were made to group study.  
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The participants generally agreed that studying in a group setting enabled them to talk 

through problems to collaborate on solutions. Participant 3 stated:  

 

‘I prefer to study in groups when I am having difficulty with particular 

subjects; programming and maths are a challenge. In a group setting I find it 

easier to work through the difficult parts of the material’.  

 

Most of the difficulties the students discussed in terms of subject matter related to 

Programming. This evidence highlights the importance of group work to students and the 

benefit they receive; this may encourage greater facilitation of group work within class time. 

Although studying and working in groups outside of class time was a key theme, their 

responses to this question also revealed a desire to study on their own. Participants who 

specifically mentioned that they preferred studying on their own also described the difficulties 

with this method, such as the distractions of studying in a home environment and other 

associated distractions. Participant 2 stated:  

 

‘I like to study alone. I typically take notes based on material provided by the 

lecturer. At home there is a lot of distraction; I find it difficult to focus on 

studying at home’.  

 

This issue was raised by a number of participants and further highlights the need to 

provide students, particularly within their first semester, with methods and strategies for 

effective studying, and places to study. 

Question 2 related to subject area difficulties and to what extent further study was 

required.  Two comments were of interest, Participant 1 stated:  

 

‘I find web design interesting and do more study outside of class in this subject 

– just want to learn more about it. Maths, I find difficult and have to study for 

this, even though I don’t enjoy it’. In addition, Participant 3 stated: ‘I study 

Maths and Programming – I find these subjects very hard. I’m using most of 

study time on things I don’t actually like – this is frustrating’. 

 

These comments are insightful as it serves as a reminder that students may use most of 

their free time to study subjects they feel are not of great importance to them.  Question 3 

asked the participants if they were using the reflective journal tool, and if so, how often they 

were updating it. There was a negative reaction to this question with some of the participants 

stating they did not really use it, and those who did, found it to be a repetitive exercise and not 

practical in terms of reflecting on learning. Participant 4 stated: ‘I didn’t use it [reflective 

journal] for programming, I used it for Maths. I didn’t find it practical’. Participant 7 

described how updating the journal on a weekly basis became a repetitive task and stated: ‘I 

changed the subject after a few weeks because the class style was the same, so it was a bit 

repetitive’.  

  



Chapter 4 –Self-Regulated Learning and Social Learning 

 

90 

Question 4 asked the participants what they thought of the field headings within the 

reflective journal template, and if they would add or change headings. This question yielded a 

similar response to Question 3 in that the participants mentioned the repetitive nature of 

completing the journal, Participant 3 stated:  

 

‘Yes, I found myself repeating the journal entries each week, it became more of 

a chore and I didn’t see how I was reflecting in any particular way’. This was 

also followed by Participant 2: ‘I didn’t use it because I felt the answers would 

be same each week’. 

 

The key message from these responses was that the participants felt they were not 

reflecting, which is of concern. Other responses to this question were similar and all indicate 

an issue with the template itself, in terms of the field headings, and confusion surrounding 

how they were supposed to continually complete the journal. The issues of reflection were 

brought up in Question 5 in which participants were asked if they reflected on aspects of their 

journal entries. The general response was negative towards the journal, Participant 7 stated:  

 

‘…… no, I didn’t review on previous entries, I feel the same as others, I didn’t 

think I could learn anything from the entries I made on previous weeks’.  

 

This response was typical of the other participants and follows the general theme of 

Question 4. The responses further highlight the need to re-examine the field headings and 

process of reflection through the use of the journal in its existing format. Question 6 was the 

final question in the discussion group and asked the participants if they would use the 

reflective journal, or a similar journal tool, in the future. The responses were a mix of positive 

and negative. Participant 6 expressed no interest in participating in a similar exercise and 

stated: ‘It wouldn’t be relevant to me; I really don’t like the writing aspect as I have enough 

to do with other subjects’. Participants 2, 5 and 7 all mentioned some positive aspects of the 

reflective journal exercise and in particular, Participant 5 stated: ‘It works for me, I think I am 

reflecting and learning from it, not sure how much but I am used to using it so I think I will 

use it in the future’. 

In summary, the discussion group was a worthwhile exercise and some key findings 

emerged. There needs to be a better approach to assist students with the weekly reflective 

process and an element of engagement between the students and facilitator may be required. 

The students generally did seem to struggle to find the journal useful in terms of reflection 

and this need to be examined. There were positives in that some students indicated that they 

would use a form of reflective journal in the future, the format of this needs to be explored.  

4.3 Post Treatment Interview Analysis (AR Cycle 2) 
 

This section will discuss the results of Cycle 2 which used a modified version of the 

reflective learning journal tool (see Appendix C2), and this was followed by individual 

interviews to ascertain the effectiveness of its use. The findings from the use of the tool in 

Cycle 1 informed the modifications for the redesign of the reflective learning tool for Cycle 2.  

The tool in Cycle 1 contained six sections, and the participants in Cycle 1 pointed to the 

length of time to complete the tool as an issue, as well as trying to interpret what text to enter 
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in the various boxes. The modified tool for Cycle 2 contained only four sections to complete, 

with further instruction as to what types of information could be entered into the various 

sections.  

Interviews were preferred instead of a focus group, as features of peer influence and 

power were observed in the focus group discussion in Cycle 1. While I was conducting the 

focus group in Cycle 1, I noted how some of the participants were quiet when it came to 

answering the questions, and one or two dominant voices steered the discussion, the 

remaining participants seemed to back up or agree very easily with what the dominant voices 

put forward.  This made me reflect on the output of the focus group and whether a true grasp 

of the issues was captured. The focus group was also made up of volunteers, and no 

stratification was carried out, and Morgan (1996) suggests that stratification is a useful 

approach to create categories of participants which facilitates discussions by making the 

participants more similar to each other.  The focus group experience also made me reflect on 

interviews on how individuals can speak freely around certain topics, this was the basis for 

selecting this method over a focus group for Cycle 2.  

Three semi-structured interviews were carried out with four student participants. The third 

interview involved two participants, at the request of those involved. The interview questions 

are available in Appendix D, and a summary of the raw data collected is summarised in Table 

4.2 below: 

 

Table 4.2: Interview Raw Data (June 2015) 

 

Interview No. Participants Audio Length Word Count 

1 1 38 minutes 5560 

2 1 41 minutes 7703 

3 2 53 minutes 9329 

 

The interviews were coded, and themes were generated for analysis. The Coding Manual 

for Qualitative Researchers (Saldana, 2009) was the basis for creating a coding structure for 

the interviews, which was a mix of inductive and deductive coding. Transcript codes were 

identified based on the findings from the literature review, the semi-structured questions 

within the interview, and the focus of my investigation. Other codes emerged through the 

analysis of the collective interviews.  

Table 4.3 on the following page represents the codes used to analyse the interviews. The 

definition provided is an interpretation in the context of my investigation, the interview 

direction, and related questions. 
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Table 4.3: Codes used to analyse interviews 

 

Code Definition in Context 

Motivation-I Internal motivation to study, to engage, to progress 

Motivation-E 
External motivation that influences engagement to study, to focus, to 

progress 

Study Habits 
The current attitude to, and methods, of studying on the BSc in IT 

programme 

Employment 
To what extent is work distracting from study, from engaging in the 

BSc in IT programme 

Journal-N What aspects of the reflective learning journal exercise were negative 

Journal-P What aspects of the reflective learning journal exercise were positive 

Peer Influence 
Have class peers positively or negatively influenced engagement and 

study practices 

Recommendations 
Teaching and learning recommendations from the interviewee 

perspective 

Flag 
Unexpected / insightful comments (in the context of the interview 

theme) 

 

Interview Analysis 

  

It was clear that within each interview there was a strong emphasis on the need to 

communicate and interact with peers within the classroom, which was also highlighted in the 

focus group conducted in Cycle 1. The discussion below is based on a summary of the 

findings using the various codes expressed in Table 4.3 above, the analysis does not include 

the codes ‘Recommendations’, ‘Flag’ and ‘Motivation-E’ as the findings from this analysis 

were not useful for this discussion.  

 

Internal motivation to study, to engage, to progress (Motivation-I) 

 

This theme identified responses within the interview that were interpreted as intrinsic 

motivation to engage in studying. Participant 1 stated: 

 

 ‘I’m doing online courses and tutorials…..connection between what is covered 

in class and what is shown online, I see in class I understand what I see that on 

the online courses’.  

 

 This participant made reference to conducting additional study online for further subject 

matter understanding, an indication of the internal motivation of this student to go beyond the 

simple understanding of topic areas covered in class, perhaps this is influenced by the external 

motivation to achieve better grades, but I would argue it can be interpreted as rewarding 

without the need for incentive. Participant 3 referred to their mature age as being a motivating 

factor, perhaps through peer observation:  

 

‘I’m 28 and I think it’s time to have my degree’……. ‘I came from a city of 

4000 people, I’m doing everything on my own, so it’s going to be really 

important for me’. 
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This is a mature perspective, and the background of the participant is used as a motivating 

factor to succeed.  

  

The current attitude to, and methods, of studying on the BSc in IT programme (Study 

Habits) 

 

Participant 1 stated ‘I always consulted Google and YouTube for that kind of tutorials 

anyways’. This participant indicated their preference for online sources for study, not 

surprisingly YouTube is mentioned, which is consistent with the findings from the 

questionnaire results in cycle 1 and cycle 2 whereby participants had rated support videos and 

online materials as an effective support resource. Support videos are a very popular learning 

resource amongst our IT students and perhaps this needs to be considered when developing 

learning materials for our students.  Participant 2 also supported this by stating: 

 

 ‘I obviously prefer to watch YouTube videos…and sometimes in your own 

language that helps because sometimes you are like listening but you try to 

understand the meaning of one word and after it’s like, ok, let’s try to listen to 

both languages’ and also ‘normally I’m the kind of person who writes down, if 

I don’t write it down it’s like, it’s gone’.   

 

Again, this participant highlighted the importance of videos for their learning and study 

practices. And interestingly, they mention the importance of listening to support content in 

their own language – this enables students to ensure they have understood something 

correctly. Particularly in IT related programmes, there is a vast amount of terminology to 

comprehend within many subject areas, thus adding an additional layer of learning 

complexity. 

 

What affect does employment have on the ability to study and engage in the BSc in IT 

programme (Employment) 

 

Most of the cohort engaged in part-time employment, and these types of roles included 

late-night/early morning shifts based on rostering systems. This employment is necessary to 

pay for rental accommodation, associated bills, and save for subsequent years of study. The 

requirement to work is known through general discussions with students across the focus 

institution. Participant 1 stated:  

 

‘….work is a big factor in terms of preventing putting a lot of time into 

studying…..but work definitely, at least in my case, is getting in the way’.  

 

This finding correlates with the findings of the student study behaviour questionnaire 

carried out in Cycle 1 and Cycle 2, whereby 47% in 2014, and 53% in 2015, selected work as 

the primary reason inhibiting them from studying. The other three interview participants did 

not make any reference to work as being a factor in distracting them from their studies. 
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What aspects of the reflective learning journal exercise were positive (Journal-P) 

 

This theme identified what participants indicated as positive aspects of using the reflective 

learning journal over the course of the semester. Participant 1 stated:  

 

‘….helped me like, okay, what did I learn really today? So I just focusing on 

web design….it was easy, it’s just questions and you don’t have to go like 

deep……actually it’s like a sort of blog about my things’.  And in addition, ‘It 

helped me with my English, helped me organise things, it’s definitely a tool for 

me, it’s a tool for me I can use for improving my life a little bit’.   

 

This participant referred to the reflective learning journal as a ‘blog’ which perhaps aided 

in how they understood it and used it. They also mentioned how it helped with their English 

which is interesting as this was not specifically considered before.  Participant 2 stated:  

 

‘Definitely very simple, and for me will be something more like a personal 

journal that I will have, and I will try to find like a – I don’t really need to 

write down what happened. I just need to write down what I learned’.   

 

This student indicated a positive experience, they suggested it was simple for them to use 

and it was of some use in the learning process. 

 

What aspects of the reflective learning journal exercise were negative (Journal-N) 

 

Participant 1 stated:  

 

‘I didn’t use it during the day, sometimes I hadn’t the time to sit down and 

think what I’m doing….so there’s nothing, there’s no reward for using the 

journal…..it’s like students are rabbits in a lab, like you have to give 

something’.   

 

The student relates to the journal as a form of assessment which has no reward. The 

student expects some type of reward for participating in the activity itself. This is perhaps 

associated with all other activities that the lecturers provide, which do carry marks which 

accrue to their continuous assessment mark. The participant also highlights their perception of 

how the journal will be reviewed by referring this to a form of lab experiment, which further 

highlights concerns with the activity. Participant 2 stated: 

  

‘When I was doing that, it was um, like extra assignment. I saw it like that 

because I had to put it like that, it means – it was not habit for me……I had to 

come back to the sample to see, what is he – what does he really want like right 

here?’  

 

This participant again raises the issue of not having a reward for completing the journal 

and struggles to see the point of the exercise, and interestingly, suggests that it must be 



Chapter 4 –Self-Regulated Learning and Social Learning 

 

  95 

completed in a particular way to appeal to the reviewer/assessor.  This was further highlighted 

by Participant 4:  

 

‘For me, it's still not a better way to do, how can I say that, to evaluate a 

student because you just memorize the thing that should be done and nobody is 

going to grade you’.   

 

This confirms that without reward, it is challenging to engage students in activities that are 

outside of what is classed as graded activity.  This is not to suggest that the completion of the 

reflective learning journal should have obvious rewards, the challenge is engaging students in 

activities that may have no immediate benefit or reward. 

 

Have class peers positively or negatively influenced engagement and study practices 

(Peer Influence) 

 

This theme identified responses related to peer interaction, and the positive and negative 

experiences encountered while engaging in study. Participant 1 referred to the importance of 

coming to class:  

 

‘I think the motivation is different to come to class in that way, and that could 

be one because if you are among people with the same way of thinking at least 

they are studying the same way’.  

 

This participant referred to their peers and the importance of sharing and interacting with 

them, this is a motivating factor for this participant.  Participant 3 referred to family, and the 

sense of pride in achievement:  ‘In 2017 when my father comes here, everybody will be here 

and I really want a big celebration’. Participant 3 also referred to the importance of peer 

interaction in the classroom by stating:  

 

‘One guy for me in my case was the same one that’s in the first year, like the 

labs he finished in five minutes and other stayed there for the whole afternoon 

and still couldn’t finish. So I was thinking, ok, he’s very good, I’m not, so I 

have to – he was actually my motivator I think’. 

 

Participant 2 stated:  

 

‘yesterday we were studying and I have one of my friends, she’s a senior but 

she’s studying this, so she said like ‘I can’t believe that you do all this note 

taking’ and then she said ‘I might do it like this’, she came back to me and told 

me that it worked for her’.   

 

This response confirms how students can learn from each other, in terms of their existing 

approach to learning.   
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Participant 2 also went on to say:  

 

So, for me it’s try to do an effort like in maybe ask, talk with the people who 

knows. Like, sit behind him, you – you identify somebody who knows. Sit 

behind him, do the exercises with him, you will learn because some guys or 

girls are really nice and they explain, and – or read in – check in the internet, 

check in YouTube’.   

 

These comments further highlight the importance of peer interaction and how these 

interactions can positively influence learning and the student experience.  As there are many 

mature students in the cohort, some have previous qualifications and experience within 

various fields, including Information Technology. Participant 4 highlighted how this 

knowledge can be shared with peers:  

 

‘…..and I know some guys in the class already have more knowledge, had their 

own past, so some of those work in Network, some of those are IT 

programmers, so I found really nice when we say our weakness for the 

colleges, the course just, (and they say) "I can help you to understand that." 

And for me this is really nice like we have a friend who teaches Network in 

their own way, so I -- that's really nice’.   

 

This comment highlights how the experience and knowledge of others can be integrated 

into the learning process. 

5. Analysis of interviews and social learning activity feedback for (AR 
Cycle 3) 

 

In action research cycle 3 (2016), qualitative data was captured through the use of 

interviews that were conducted with both the principal programming lecturer and the research 

participants. Qualitative data was also captured using an activity feedback form that was 

provided to the research participants (Appendix E) at the end of each of five social learning 

activities that took place throughout the semester (January to May 2016). The sections below 

will discuss the findings from the principal programming lecturer interviews and the overall 

feedback from the social learning activities that were introduced to the treatment group.  

5.1 Lecturer Interviews – Pre and Post-Treatment 
 

Two lecturer-based interviews were conducted within Cycle 3, these interviews were with 

the same principal programming lecturer for Year 1, Computer Programming, as part of a BSc 

in IT. The purpose of interviewing the principal programming lecturer was to ascertain the 

lecturer’s view on how programming should be taught, and if a new social learning-based 

approach could be considered. In addition, a post-treatment interview took place to capture 

the feedback from the programming lecturer, and to investigate if these, or similar activities, 

would be useful going forward. The first interview with the programming lecturer took place 

on the 14th January 2016. The end of semester interview with the programming lecturer took 
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place on the 2nd June 2016. The semi-structured interview question list can be viewed in 

Appendix H. The interviews were audio recorded, and subsequently transcribed for analysis. 

For comparison analysis, the results of both interviews will be presented together.  It should 

be noted that my senior position within the focus institution may have had an influence on the 

responses to the questions raised during both interviews. I conducted the interviews off-

campus to reduce the potential power-influence to mitigate this.  

Table 4.4 below provides summary details on the two interviews conducted with the 

principal programming lecturer for the final stage of the action research cycle. 

 

Table 4.4: Principal Programming Lecturer Interviews 

 

Interview  Description Audio Length Word Count 

1 Pre-treatment interview, January 2016 23 minutes 2950 

2 Post-treatment interview, June 2016 21 minutes 2762 

 

In the first interview, Question 4 asked the participant if group learning is used or is worth 

considering for use in class (referring to programming). The participant explained that group 

work was not a useful approach to learning programming, and stated that ‘group work would 

only drag the good students down’, which was further expanded to describe a process in 

which the ‘good’ students might be performing well in class, and because group work is 

forced upon the cohort the ‘good’ students would waste time working with ‘weaker’ students 

in the process of learning programming, thus holding them back. The participant also referred 

to the belief that those who work hard at programming should be rewarded, and that there is 

generally a class percentage who simply do not work hard enough in class to learn 

programming, so no additional responsibility rests on the college to engage with them. The 

participant was asked about Problem Based Learning (PBL) in Question 5, and the participant 

was aware of its use but suggested it was more successful in its application at higher 

framework levels, i.e. third and fourth year and not in first or second year.  

In the second interview conducted post-treatment at the end of the semester, the key 

discussion pieces within the first interview were revisited to see if any change had occurred 

within the participants’ rationale for their approach to teaching programming. The participant 

was asked to recall their opinion of group work at the start of semester, the participant stated:  

 

‘I generally thought it was a bad idea, and that students should work 

independently, because if they worked independently, we could identify their 

individual strengths and weaknesses. I would have thought that working in 

groups was a bad idea because some students can coast on the good work of 

others in the group’.   
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I then asked the participant if that was their experience as a student when they were in 

college and the participant responded by saying:  

 

‘Yes, nothing was a group-based activity….generally everything was individual 

it was never really a group work, in the first year or second year it was always 

independent work’.  

 

I then moved the questioning to the social learning activities and asked the participant 

what their experience was during the first introduction of Problem Based Learning (PBL) for 

the treatment group, the participant responded by saying: ‘ 

 

When we gave them the problem-based activity the first big thing was how 

eager they were to engage in the process, it wasn’t just another class and 

another exercise, but because we gave, they some new resources like the 

whiteboards, pens and paper, they thought of it as a different exercise. They 

weren't against the idea, they're were willing to embrace it but overall there 

just seems just a lot more engagement in what we were asking them to do, it 

was a different way of doing things with different rules’.  

 

This was a positive response, and the participant also stated:  

 

‘It wasn't just like, here’s a problem, go and figure it out, and normally if 

they're working together obviously some of the students sometimes help each 

other and they can often they can often do that despite it being an individual 

activity, but the fact we were encouraging them to work as a group was new to 

them. Normally when they are working in groups it can be frowned upon, so 

this was unusual as we wanted them to team up and work together to solve the 

problem’.  

 

The participant identified with the positive benefits of working in groups, perhaps this was 

also because the activities were non-assessed, which may have facilitated a wider engagement 

within the class.  

I asked the participant to refer back to ‘engagement’ and to describe this further, the 

participant stated: ‘ 

 

But because we encouraged them to work in a group it almost gave them a 

different kind of way of doing things, they sort of felt as if they're almost like a 

little kind of company working together. They were all trying to solve a 

problem that was given to them, like real-world scenario….you have to deal 

with other people and listen to other people’s ideas. Overall they just seem to 

be quite engaged in the process that it was a new way of doing things… I think 

the students really engaged in this, and understood the importance of why we 

were doing this’.  
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This was a positive response, and again, revealed how engaged the participant was in the 

activities, and referring to the PBL approach as useful to reflect what occurs in industry.   

Both PBL and PAL were discussed during the interviews, I asked the participant if there 

was any noticeable difference between these two approaches that were used, the participant 

stated:  

 

‘Yeah, they're often so focused on getting some small elements of their 

assignment doing that they're missing the bigger picture or asking the right 

questions, why are they doing this, not necessary how do we do it?  This could 

lead to just focusing on shortcuts on how to do things basically’.  

 

This was an interesting response and reflects an over-focus on the assignment aspect of 

the module, rather than considering the general learning that should occur within the module.  

We then discussed the control and treatment group and I asked the participant if there was 

any notable difference between the engagement levels between the groups over the semester, 

the participant stated:  

 

‘…..the engagement was generally quite good overall, but again we sort of 

have a bias as a lecturer because what we see is the first 20% of the room from 

standing at the top. The engaged students generally do most of the talking, the 

ones that are not may say nothing at all. But between both groups as time 

progressed I think Group A [treatment]) got more engaged and thinking 

outside the box, and Group B [control] seemed to just focus more on the 

assignments, just getting over the hurdles, but Group A (treatment) were 

asking more questions in class’.   

 

This was a very positive response and highlights a potential impact of the social learning 

intervention activities. 

5.2 Social Learning Activity Feedback – Activity Feedback Forms 
 

Upon the completion of each of the social learning interventions in Cycle 3, the students 

in the treatment group were invited to participate in the completion of a paper-based feedback 

form to capture specific elements of their experience of the both the PBL and PAL activities. 

Table 4.5 on the following page presents a summary of the data captured through the use of 

the activity feedback form in both the three PBL and two PAL activities over the course of the 

semester.  
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Table 4.5: Social Learning Activity Feedback Forms – Data Acquired 

 

Date Activity Sample Frame Responses Response Rate 

30th March 2016 PBL Activity 1 71 14 20% 

6th April 2016 PBL Activity 2 45 10 22% 

7th April 2016 PAL Activity 1 62 6 10% 

14th April 2016 PBL Activity 3 54 9 17% 

21st April 2016 PAL Activity 2 50 7 14% 

 

The quantity of data collected was generally disappointing, but understandable for a 

number of reasons. Firstly, this was a post-activity request and most students were packing up 

and perhaps thinking of their next lecture or planning their trip home or to work rather than 

committing to completing an activity feedback form. Secondly, it was anonymous so perhaps 

some questioned the value in completing it, particularly as the activity had already concluded.  

The activity feedback forms contained a number of blank boxes which asked the 

participant to enter responses against a number of questions.  Table 4.6 below provides an 

overview of the key fields and questions that participants were asked to address after the 

completion of each activity. 

 

Table 4.6: Social Learning Activity Feedback Form Structure 

 

About YOU in this Activity 

Your Role? 

Most important thing you learned? 

What you would have liked to spend more time on? 

What part of the activity did you do your best work on? 

About the Activity 
What was the most enjoyable part of the activity? 

What was the least enjoyable part of this activity? 

Overall Feedback Other comments or suggestions? 

 

Each completed form from the Problem Based Learning (PBL) activities were labelled 

PBL1 up to PBL33, and each Peer Assisted Learning (PAL) completed form was labelled 

PAL1 up to PAL13. The discussion and analysis below will refer to the labelling and 

identification system used, whereby the number represents a participant group within the 

study.  

To better understand the analysis below, the PBL activities were between 1.5 and 2 hours 

in duration.  Each member of the group had to identify with a role, i.e. to be in charge of the 

documentation, research, coding or the management of the group, and they also had to 
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identify what they were individually responsible for. The group collectively reviewed the 

problem they were provided, then reflected on what they already knew, and finally what they 

needed to know to address the problem. The group would then carry out the activity acting out 

their roles and present a conclusion within the time permitted.  

The PAL activities were less formal, and no specific roles were required.  Student mentors 

introduced the activity for the class, and the students, working in groups, would attempt to 

carry out the activity with the support of others and the mentors. 

5.2.1 Feedback Analysis for PBL Activity No.1, 30th March 2016 
 

For the first PBL activity, 14 completed forms were collected. As this was the first in a 

series of group-based activities within computer programming, there was an expectation that 

the students would need time to adjust to this type of activity, and there was no assumption 

that the students would engage in the activities as they were not graded or required formal 

submission.   

From looking through the responses within the submission forms, it is clear the 

participants enjoyed working in a group where ideas and knowledge could be shared. This 

was captured in PBL7: ‘I learned I can work in a group. Although I most of the times would 

rather work alone, working in a group does make problem solving a lot easier and PBL5 

stated: I wish to spend more time working in groups’, and PBL3 stated: ‘That we could all talk 

about what we were learning and sharing our knowledge’. I also informally observed this 

during the live activity, and it was a very encouraging sign that the students had participated 

so positively in the activity.  

With regard to the least enjoyable aspects of the activity, some students referred to the 

planning aspect as boring (PBL7: ‘Planning! That’s boring!’), but most importantly, an issue 

involving the time to complete the activity was mentioned several times, which may have led 

to some frustration.  This was captured in PBL3: ‘I believe there was not enough time to 

finish’, and in addition to time, PBL11 suggested the mentors who were facilitating the 

activity were not giving or offering enough support: ‘Even though we have colleagues 

helping, we needed more help’.  

To conclude, this activity provided clear evidence that the participants enjoyed the activity 

and working with their peers. This was not without some frustration experienced by some, 

regarding planning aspects, lack of knowledge in some cases, but mostly not having enough 

time to complete the activity. The feedback in PBL3 accurately summarises the overall 

experience of this activity:  

 

‘I did enjoy working in teams, but at the end, I was getting frustrated as I knew 

we didn’t have time and started making more mistakes. Nevertheless, I think I 

learnt a good couple of things today’. 

5.2.2 Feedback Analysis for PBL Activity No.2, 6th April 2016 
 

For the second PBL activity, 10 completed forms were collected.  As this was the second 

activity, the students had some basic experience of the format and process.  The same mentors 

were also used, and some of the feedback from the first activity was considered, particularly 

with not having enough time.   
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The comments in terms of learning were positive, participants discussed the importance of 

working together and how it assisted in the process of problem solving. This was highlighted 

in PBL17:  

 

‘These activities really makes more interaction among friends and for a given 

problem, we can solve it with many the best ways. And need to be continued in 

the coming weeks’  

 

Supporting this positive experience, PBL20 stated:  

 

‘Really enjoyable as I am better working with people. I’m a really nervous 

person and individual evaluations makes me so nervous that I cannot 

concentrate’.  

 

There was also a positive reference to skills being applied, PBL22: ‘Applying our skills in 

a real-life situation was very helpful’. The feedback did raise some concerns, and some 

negativity towards the activity.  Some participants highlighted their frustration of their own 

lack of knowledge within programming, this was captured in PBL24:  

 

‘I did not get the idea of the project. We were just trying to solve the 

programming with no idea, because I do not think that we have enough 

learning to apply it’. 

 

Supporting this issue, PBL23 stated: ‘On the code in great, I think need more of these 

support classes for us to understand more’.  A sense of frustration was captured in PBL20: 

‘Frustrated a bit as the code wasn’t running at the end’, although this participant was happy 

to be working with others, as stated earlier.  As the PBL activity was timed, it was 

understandable that some groups did not complete the activity within the time allowed, the 

concept here was that the group reflect on where they went wrong, and how they would 

approach the task in the future.  Perhaps, this only led to further frustration for some who 

believe programming is simply too difficult for them.  This should be considered for future 

exercises, but a balance needs to be sought in terms of the entire cohort and their existing 

level of understanding and motivation within programming. 

One piece of feedback, captured in PBL24, expressed confusion as to why they were 

asked to work in groups, when they had already experienced group work in a different 

module:  

 

‘As I wrote before, I did not get the main idea of the project. I felt that we 

missed one class that could be used to learn code (since it is a programming 

class) and apply it to the main assignment. The idea of project in a group we 

already had in the business class’. 

 

 This response just reinforces the need to explain the importance and rationale for group 

and team work, and how this is a fundamental aspect of working within the IT sector.  
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5.2.3 Feedback Analysis for PBL Activity No.3, 14th April 2016 
 

For the third PBL activity, 9 completed forms were collected. As this was the third 

activity, the students and mentors had a better understanding of what worked previously, and 

what the key issues were.  One of the key modifications carried out was to the exercise itself, 

adjustments were made so the basic implementation of what was asked could be achieved 

more easily, with a further extension within the activity for those groups who wished to push 

themselves further.  The rationale for this approach was that the groups, regardless of their 

experience, all had a strong opportunity to engage and to complete the activity. 

To begin with, there was positive responses concerning working in groups, this was 

captured in the section that asked participants what they enjoyed the most, PBL28 stated: 

‘Team work, sharing ideas’, PBL31 wrote: ‘Work in teams and come up with solutions by 

listening to everyone’s ideas’, and PBL33 positively referring to learning by stating ‘I always 

learning more when I work in a team’.  There was consistent evidence of positive team work 

experience, particularly around sharing ideas with others.  

In terms of the least enjoyable part of the activity for these participants, the time to 

complete the task was again expressed (PBL26:‘Wish we had more time to complete the 

problem), despite the modifications made to this activity, along with potential frustration with 

not being able to run or complete the activity. There was one negative comment regarding the 

general interaction within the team stated in PBL31: ‘Deal with the frustration from the team 

members when we got stuck on one of the steps’.  Again, these are important experiences for 

the participants as these are characteristics of team work that will strengthen their experience.  

Overall, the participants enjoyed the activity and expressed an interest in continuing with 

this type of group-based activity in programming in future semesters, as expressed in PBL26: 

‘I can be doing this all of the time, I don’t mind’, and PBL33 stated: ‘We should keep having 

activities like this, it was good!’.  This finding correlates with the findings in other studies in 

that students do enjoy working in groups. 

5.2.4 Feedback Analysis for PAL Activity No.1, 7th April 2016 
 

For the first PAL activity, 6 completed forms were collected.  This was the first peer 

learning activity that was hosted by the mentors for the purpose of encouraging group 

learning in the classroom. Unlike the PBL activities, the PAL sessions were informed by the 

learners as to what it was they wanted to revise/cover, in which the mentors created examples 

to engage with, but no timing was placed on these activities and the class mostly worked in 

groups of two, or three.  The lecturer was not present for these sessions.  

The feedback, although limited to 6 completed forms, was positive regarding working 

with others, as found in PAL1: ‘Working with a team to construct the software’, and PAL2: 

‘Practicing the exercises and asking for help with the mentors’ and PAL6: ‘Learning with 

tutors and trying to solve a problem’. All responses were positive and all relating to working 

with others in a group setting, and how the group positively worked towards addressing a 

shared goal. These responses highlight the importance of peer interaction in the process of 

scaffolding the learning. 

Not having the teacher present in the classroom, which was a design choice, was 

highlighted as an issue in PBL2: ‘I would love to see the teacher in the class and to solve the 
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problem for us’ and PBL6: ‘I wish the teacher could be present and do more of this with us’.  

The concept of the PAL session was to allow the students to talk more freely with their peers 

about their understanding, or lack of, of various programming principles, and to reduce any 

possible fear of saying they do not know how to do something that they may normally be 

afraid of saying in front of a teacher and the entire class. The mentors played a key role in 

facilitating the session, introducing a lecturer may have reduced the positive affect of peer 

discussion and engagement in what was an informal activity. 

5.2.5 Feedback Analysis for PAL Activity No.2, 21st April 2016 
 

For the second PAL activity, 7 completed forms were collected, one more form than the 

previous activity, still a lower amount than anticipated. There were positive comments 

relating to working with others, as captured in the ‘most important thing learned section’ of 

the form for PAL10: ‘Communication with others’, and in PAL11: ‘To do things step by step 

and listen to the team’. Further positive comments about the session regarding how these 

activities can motivate others were expressed by PAL7: ‘Realise we are not at the level we 

should be at and motivates us to work harder’. These findings again reinforce the positive 

benefits of social interaction, in terms of learning and developing intrinsic motivation through 

extrinsic motivational factors. This type of activity also highlights the difference in 

knowledge between peers, so careful consideration is required to ensure the session is 

motivating and engaging for all.  The mentors that facilitated the sessions were high 

performing programming students and acted as the More Knowledgeable Others (MKO’s) as 

described in Vygotsky’s (1978) work.   

There were some negative comments about the activity expressed by a number of the 

participants.  In the ‘least enjoyable part of the activity’ section within the form, PAL7 stated: 

‘some of the exercises set by the tutors were too short on time’, PAL11 stated: ‘Sometimes the 

group don’t know how to solve a problem’, and PAL13 stated: ‘We didn’t finish the whole 

project so that was not fun’. The participants had mixed views, including the issue of not 

enough time as previously highlighted, but in addition, the frustration in not knowing how to 

continue or finish the activity itself. This needs careful consideration as this could have a 

negative impact on motivation and self-efficacy if this were experienced on a regular basis. 

5.3 Social Learning Activity Feedback – Participant Interviews 
 

Participants were identified through their completed end of semester student engagement 

and self-efficacy questionnaires. There were 44 participants who completed both the start and 

end of semester engagement and self-efficacy questionnaires. An initial analysis took place to 

identify students in the treatment group who had a similar self-efficacy, or a dramatic positive 

or negative change to their self-efficacy score by the end of the semester.  Out of the 44 

participants, 15 were invited for interview. As the social learning activity feedback forms 

were anonymous, I could not assume that the participants who volunteered took part in the 

treatment activities over the semester. Table 4.7 on the next page outlines the four participant 

interviews that were carried out, all were audio recorded and subsequently transcribed for 

analysis. 
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Table 4.7: Social Learning Activity Participant Interviews – (Cycle 3, May 2016) 

 

Interview Label Audio Length Word Count 

Participant 1 27 minutes 3571 

Participant 2 34 minutes 3658 

Participant 3 31 minutes  3199 

Participant 4 27 minutes 2244 

 

The next section provides an analysis of each participant interview, and in particular, 

referencing specific pieces that are useful to the focus of this research, and beyond.  The 

analysis of the interviews was based on an examination of the transcripts, in which elements 

relating to programming ability, peer interaction and the PBL and PAL activities were the 

primary focus. 

5.3.1 Participant Interview Analysis 
 

I asked Participant 1 to refer to the commencement of the semester, and to describe their 

computer programming abilities. The participant stated:  

 

‘I had already done a degree before, so I studied very basic programming 

before. So, when they come to my first semester in September last year it wasn't 

completely new to me. I had quite a strong knowledge of what I knew and what 

I've what I've learned in during the first semester, but I still feel like there are a 

few gaps. Like I feel gaps in actually comprehending all java operations’.  

 

The participant went on to say that they now feel much more comfortable with 

programming and I asked why they now felt this way. The participant responded with 

technical reasons to do with understanding Java. I was careful not to prompt the participant 

into suggesting the social learning exercises had any benefit, however, the participant went on 

to say:  

‘..on the other hand definitely the mentoring things that we did during the 

semester really helped understand Java better. I've always thought that 

Learning has two stages, when you are learning something, and when you are 

actually teaching something’.  

 

This participant was one of the mentors for the both the PBL and PAL activities, so I was 

interested in discussing this further. The participant made the following comments about their 

mentoring experience: ‘…and then you have to be very aware of what you're saying because 

actually people that are going to question what I would be saying too’. This comment is a 

positive finding as it refers to the positive benefits of mentoring from a cognitive perspective 

and facilitates the development of communication skills to an audience with varying technical 

skill levels.  

The participant was very happy to discuss their experience as a mentor and how the role 

of mentor enabled further communication with peers in the class that was previously not 

possible due to the way it was being taught.  
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I asked the participant to describe their experience as a mentor and the participant stated:  

 

‘I would really like to say is when I started first year in college in the first 

semester I always had this feeling like, OK I already have a degree and I really 

want to do this and making friends and then of feeling integrated with the rest 

of the group and these PAL sessions actually helped me to feel a little bit more 

involved and more included with the rest of the people in the classroom’.  

 

I did ask the participant to discuss any negative experiences they had during the mentoring 

process and they stated:  

 

‘Yeah there was one particular student who wasn't actually resisting what I 

was saying, but somehow I felt that student was expecting me to do the work 

for him……..I did really think at this point you have to sit down and they start 

from the very beginnings and with very baby steps. And when you have a 

concrete question just come back to me but, but don’t just say I don't know how 

to do anything’.  

 

This indicates a sense of frustration from the mentor and perhaps a misunderstanding from 

the students within the session, and what is expected of both parties within the process.  

I asked the participant if group work, or mentoring, would be useful in other modules 

within the programme, the participant stated:  

 

‘….there was a part which there were people actually willing to help me. They 

were willing to say OK how you're going to do the web design, and I say my 

design looks awful and people came to me and say OK let's sit down, maybe 

change the colour, what do you think about putting this here or put that there. 

They didn't help me with my programming, but they gave me some advice, and 

they put some of their time and effort on me. It was a very positive feeling when 

someone is helping you out’.  

 

This again further highlights the importance of facilitating social interaction between 

peers, and through a peer-support network.  

Participant 2 was a mentor for the Problem Based Learning (PBL) and the Peer Assisted 

Learning (PAL) activities throughout the semester. I asked the participant to describe their 

programming ability at the start of the semester, the participant requested to go further back 

and stated: ‘I started like the module back in September, first semester, I didn't even know 

what was a “Hello World” or how to print it’,  The participant when on to say:  

 

‘…moving to this semester I started to join in much more, I really enjoyed the 

classes, the lecturer, the teacher and everything including the material. In the 

second semester things started to make more sense as I built up my knowledge, 

things are clearer but I’m still hoping that things will become clearer for me. 

It’s very much day by day.’   
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I questioned the participant on their perception of their ability in programming now, not 

referring to the mentoring programme, the participant stated:  

 

‘Definitely I think like I've become much better I am able to understand a lot of 

things that I couldn't understand in the beginning. So especially with the 

material, the module and all of the activities that we’ve done, and in helping 

people, and asking people for help – everyone was helping each other and this 

was very good for helping my understanding’.  

 

This response was a positive result in that the participant referred to the treatment 

activities as a positive experience, and as the participant had mentioned the mentoring 

experience, I asked if this experience had any impact on their confidence or ability in 

programming:  

 

‘Yes, definitely. It was something that I found was very nice, people would 

come to me and ask me if I could help with this, or that, it was very nice to be 

able to help people. I would sit down with people and help resolve their issues, 

help them understand better – it was really enjoyable to help others. I could 

really see how much I’ve learned from last year’.  

 

This was a positive response and again highlights how social interaction encourages 

individual understanding, and the participant referred to benefits specifically to programming:  

 

‘…but working with others you’re seeing their code, you’re looking at how 

they have done it, and how they do it – and this is very interesting and helps me 

learn other ways of looking at code’. 

 

I asked the participant to describe the opportunities students had to work with others, or to 

communicate with others during their first semester of first year. The participant stated:  

 

‘I didn't even know who was in the classroom, it was such a big room, and I sit 

just in the front, there are so many people, you don’t really talk. You make your 

group in the first semester, people that might be your friends, or that sit near 

you. You don’t really get to talk or meet other people. I never done 

programming before so I just trying to get my head around how does it work, I 

couldn’t give any support, or ask for support because I didn’t know what I was 

talking about’.   

 

This is a positive finding as it further highlights the experience of a first-year student in a 

large cohort, and how an individual can be isolated despite a large class size.  
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The participant described how mentoring enabled more communication between peers and 

stated:  

 

‘..it is always good to meet different people and like as the same way that I was 

helping them, and in course in the future they can help me too, maybe in a 

different subject I can go and ask for help and they might help me because I 

made new friends’.   

 

The participant referred to how the mentoring programme enabled them to navigate 

around the room and talk to their peers for the first time, even though this was the second 

semester, the participant stated:  

 

‘…maybe we just say good morning to each other some days, because we were 

sitting near each other, but never really talked to each other before. This was 

nice that I got to know him because now I can talk to him about programming 

things, now I sit with him and we help each other, it was such a nice thing’.  

 

I asked the participant if they would be willing to be a student mentor in future semesters, 

they stated:  

 

‘It’s a way of learning myself and learning to talk to other people. I am very 

shy to talk to lots of people together, I’m talking to you now, but in front of 

class I would be afraid of what I would be saying in case I got stuck, but I 

believe I have to learn this skill. It would be really good in an interview, I was 

still shy this semester as I was not sure I would be able to do the things, but 

now I’m more confident that I can do the things, talk to others and help them, 

prepare myself as well’.  

 

Again, this further highlights the benefits of facilitating social interaction within the 

classroom, and specifically, the PAL sessions where the lecturer was not present.  As referred 

to in previous chapters, students may feel pressure to raise their hand or to question something 

in front of their peers with the lecturer present, in a peer support group students are more 

likely to discuss their current level of understanding around subject material. 

The participant did mention something that was not considered before, although the PBL 

and PAL sessions were scheduled in-class time, some students would come to the mentors 

outside of class-time and seek assistance with programming, the participant stated:  

 

‘….there was a few times that I needed to study myself somewhere in the 

building, and I was doing like web design project for example and really 

should finish but I had so many people come to me and oh can you please help 

me with this code, but I just couldn’t say no to them’.  

 

Again, this finding refers to the importance of outlining the boundaries within and outside 

the PBL and PAL sessions and the specific role of the mentors.  
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Participant 3 was also asked to reflect on their programming ability at the start of the 

semester and they responded by saying:  ‘…how can I figure out what the professor [is 

saying]… I was not really prepared for this’.  The participant struggled with English but also 

went on to say how the large class size presented a challenge:  

 

‘That's my first challenge and the second who I was thinking about too many 

people in the same room ok at the first moment there's a little but after all how 

can I say two maybe three months started to be ok’.  

 

This participant also mentioned how they struggled to attend the support classes by 

saying: ‘…I know you guys are doing your best and sometimes the support classes with the 

same time that I had to go to work and this is little complicated’.  This response further 

highlights how work commitments impact time for study, already highlighted in the cycle 1 

and cycle 2 study behaviour questionnaires.   

The participant went on to say they were now much more confident in programming, the 

participant described a group they had formed, which was separate from the class-based 

activities but made up of peers from the class. The participant described the initial idea or 

process as follows:  

 

‘I was involved with guys that were really trying to do something different, 

something else, to try to understand fast and to share knowledge with others. 

And we share what they understand in different ways, we have different ways of 

learning – some of us come from different places…we wanted to learn in our 

way too’.  

 

This finding is positive in that it reveals that students are forming peer learning groups, a 

lot of these are private and develop organically.  It further highlights the need to formalise a 

peer learning group that affords an equal opportunity for all to engage in these types of social 

learning activities.  

As in the previous interviews, Participant 4 was asked to describe their ability in computer 

programming at the start of the semester. The participant stated: ‘I just read something about 

it and everything was new so for me, it was a really big challenge’. I then asked the 

participant how they felt about their ability now that the semester had concluded, they 

responded by saying: ‘I know a little but not fully confident yet to work with that, I need to 

study more and practice more’.  

I asked the participant if they worked in any group projects or assignments over the 

semester, the participant said:  

 

‘Of course when you have friends in class and then can help you a lot. I didn't 

to go any programming support classes that were there to help the students, 

but I didn't come. But I was watching some videos in YouTube and with 

something or internet’.  

 

The participant revealed they did not attend any of the PBL or PAL sessions over the 

course of the semester.  The participant clarified this further and went on to explain that some 
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friends would work together in groups anyway, and that this would occur outside of class 

time. The participant expressed a preference for individual learning, and individual work, but 

did recognise the benefits of working with others by stating: 

 

 ‘We had an assignment it was individual but actually we worked in group 

while I was in the class. It was very helpful because you talk you talk to your 

friends and when they couldn't help you, you could go to [lecturer] and ask 

him to explain to you how to figure it out, that was a really nice experience but 

I still really prefer to work by myself’. 

 

I then asked the participant what the differences were between working in a group or as an 

individual when studying computer programming, the participant stated:  

 

‘…because when you have one piece of work that is shared with others 

sometimes you just say ok I will do this part, and another part, so you’re not 

able to do all pieces of code. not all pieces of code because you just share with 

others’.  

 

This response perhaps highlights the frustration some students have when working in 

group projects in that they are not completing or are exposed to all required elements of a 

project, which they may feel is a disadvantage to their learning.  

6. Summary of data collection methods 
 

The sections below evaluate the usefulness and effectiveness of the research tools and 

approaches that were used in the three action research cycles, with reference to self-regulated 

and social learning. 

6.1 Effectiveness of Data Collection Techniques Used – AR Cycle 1 
 

The data collection techniques were effective as they were easy to deliver to the 

participants and results were gathered in a timely manner. Using the online survey tool was 

deemed more efficient than issuing and processing paper-based questionnaires. The focus 

group was effective in teasing out issues, but a recommendation on choosing the individuals 

to participate within the group, as opposed to making it voluntary and random is worthy of 

consideration for any future research due to the nature of peer and power influences within the 

group. 

 

6.2 Effectiveness of Data Collection Techniques Used – AR Cycle 2 
 

The study behaviour structured questionnaire was used again for this Cycle, and it was the 

same unmodified one issued in Cycle 1.  This was for comparison purposes across two 

different cohorts. As the tool was electronic, it was easy to issue to the participants, and they 

could complete it at a time and place that suited them best.  
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Interviews were an effective method that allowed me to explore other issues relating to 

their programme, such as their study behaviour, and other factors that were not originally 

considered. This approach was useful as it allowed individuals to open up about their personal 

experiences without having any potential peer influence or pressure that was observed with 

the focus group in Cycle 1.  The semi-structured nature of the questions allowed for deeper 

discussion based on the participant response.  

 

6.3 Effectiveness of Data Collection Techniques Used – AR Cycle 3 
 

Cycle 3 used questionnaires, feedback forms and interviews to collect data. The 

questionnaire contained two parts, a student engagement questionnaire and also a 

programming self-efficacy questionnaire. While the outcome of the tool itself was effective, it 

was noted that it was time consuming for the participants to complete. If the study were to be 

repeated, I would recommend separating these questionnaires and issuing them on separate 

dates. Upon reflection, it is worth noting that some participants may have rushed towards the 

end of completion as their concentration and focus may have been impacted. 

The social learning activity feedback forms were effective as they were short, and easy to 

understand and complete. However, the participants were less interested in completing the 

feedback form upon completing the treatment activities which should be re-examined if using 

a similar collection tool in the future.   

Regarding interviews, a low number of participants volunteered to participate in a semi-

structured interview, this low uptake was not anticipated. However, within the small number 

of participant interviews that were carried out, useful findings and insights emerged. It is 

worth noting that the use of an alternate interviewer might address the power/influence role I 

had had with the participants. Upon reflection, as this was the end of the semester, some 

participants may have felt uncomfortable participating in an interview that was based on their 

programming experience and ability.  

7. Usefulness in Answering the Research Questions 
 

This section will attempt to address the research questions for Cycle 1 and Cycle 2. The 

research questions are listed below, as presented in Chapter 1 (p. 5), and an analysis of the 

effectiveness of the methods and approaches used in answering the questions will now be 

discussed.   

7.1 AR Cycle 1 and AR Cycle 2 Research Questions 
 

Q.1: What do first year BSc in IT students identify as challenging subject areas? 

 

Response: Computer programming followed by Computer Networking were the two 

subject areas participants identified as the most challenging in both Cycle 1 and Cycle 

2. In Cycle 1, 65% (95% CI 47.9, 82.1) selected Programming with 32% (95% CI 

15.3, 48.7) selecting Computer Networking in second place, and in Cycle 2 74% (95% 

CI 62.2, 85.8) selected Programming with 18% (95% CI 7.7, 28.3) selecting 
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Networking in second place. The findings correlate with informal discussions between 

students and faculty members.  

 

Q.2:  What are the study preferences and study challenges of first year BSc in IT students? 

 

Response: The questionnaire findings in both Cycle 1 and Cycle 2 revealed the high 

importance of the study materials provided by the lecturers. 97% (95% CI 90.0, 100.0) 

of the participants in Cycle 1, and 85% (95% CI 75.4, 94.6) of the participants in 

Cycle 2, identified the importance of the materials provided by the lecturer as their 

number one method of focus in terms of the study options available.   

 

Q.3: Do first year BSc in IT students see any benefit in the process of reflecting on 

learning? 

 

Response: The answer to this question is derived from the written responses within 

the conclusion section of the reflective journal tool itself, from a focus group 

conducted in Cycle 1, and interviews in the Cycle 2 study.    

Data from Cycle 1 suggest there needs to be a better approach in assisting students 

with the weekly reflective process and an element of engagement between the students 

and facilitator required. The students generally did seem to struggle to find the journal 

useful in terms of reflection but there were positives in that some students indicated 

that they would use a form of reflective journal in the future.  

Cycle 2 attempted to address some of the issues found within the approach used in 

Cycle 1. The conclusions drawn from Cycle 1, and the conclusions from Cycle 2, 

indicate that the use of a reflective learning journal can lead to frustration for some 

and not an activity that can be recommended for all students. While some students did 

indicate benefits in using the journal, the negative comments outweighed the positive 

and as such, it is not a tool that can be recommended to an entire cohort. 

 

Q.4: Do first year BSc in IT students derive any benefit from using the spreadsheet 

designed reflective learning journal tool? 

 

Response: The tool itself seemed to have practical benefit to the participants in both 

studies, purely from an ease of access perspective as it was a static spreadsheet file 

that could be opened with or without internet access. The participants in Cycle 1 

suggested the completion of the journal entries were time consuming, and in some 

cases, confusing. This was adjusted the reflective tool used in Cycle 2. Regardless of 

the tool used in both Cycle 1 and Cycle 2, the participants referred to the time-

consuming nature of the activity and noted there was no reward for completing the 

journal. These responses require further consideration if a reflective learning journal is 

to be used as an approach in the focus institution in the future.  

7.2 AR Cycle 3 Research Question 
 

The questions and responses presented relate to social learning, student engagement 

and self-efficacy. Later chapters will address additional research questions for Cycle 3. 
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Q.5 Are Problem Based Learning (PBL) and Peer Assisted Learning (PAL) suitable social 

learning approaches that can be used within a computer programming module? 

 

Response: Although PBL and PAL are known methods that facilitate engagement and 

learning in higher education, this needed to be explored in practice as the existing 

approach to teaching computer programming in the research environment was 

individualistic and solitary, and contained no group learning or group assessment. The 

response considered the opinion of the module lecturer, and the participants within the 

study.  

In the initial interview with the module lecturer, the lecturer was against group 

learning within programming. However, the lecturer did facilitate the PBL and PAL 

sessions within the programming class. Post treatment, the lecturer could clearly see 

the benefit of such approaches and stated that this should now be considered in future 

delivery of the module.  

The participants, through data captured through the social learning activity 

feedback forms, clearly enjoyed the social learning activities and requested similar 

activities to continue into the future. 

 

Q.6 Can social learning activities encourage students to engage in individual reflection? 

 

Response: To answer this question it is worth considering the actual uptake on the 

completion rate of the social learning activity feedback forms, although this cannot be 

treated as a complete accurate response to this question, it still forms part of the 

response. The response rate over the five social learning activity forms was generally 

below what was originally expected, ranging from 14% to 20% across all activities. 

However, through the analysis of the feedback forms the participants were reflecting 

on the activities and reflecting on their performance within the group, and suggested 

actions they would take in future activities. Naturally the participants may have 

reflected in their own way and using a process that is personal to them.  

 

Q.7 Can social learning enhance overall student engagement?  

 

Response: Although this question can be better answered in Chapter 5, there is some 

qualitative evidence worth considering within this chapter. The computer 

programming lecturer indicated through the post treatment interview that the students 

seemed more engaged during the interventions than expected, and referred to the 

positive ‘real-world’ feel to the activities. This is a positive outcome, and importantly, 

both the participants and the module facilitator both expressed an interest in the 

activities and a desire for this form of activity to continue.  
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8. Conclusions and Recommendations 
 

The conclusions and recommendations relate to the reflective learning journal 

interventions carried out in Cycle 1 and Cycle 2, and the social learning interventions carried 

out as part of Cycle 3. 

8.1 Conclusions 
 

Table 4.8 below presents the research methods with key learnings from the use of the self-

regulated and social learning activities over the three action research cycles. 

 

Table 4.8: Chapter 4 Summary Conclusions 

 

Research Methods and Cycle Key Learnings 

Study Behaviour Questionnaire 

(Cycle 1 and 2) – Analysis of data 

acquired 

- Programming was the subject the participants 

identified as the most challenging. 

- Employment caused the biggest obstacle to study 

for the participants within the focus institution. 

- The materials provided by the lecturers were highly 

rated for use in self-study over other sources. 

- Video clips were very popular with participants 

regarding their studying practices.  

Reflective Learning Journal 

(Cycle 1 and 2) – Analysis of the 

data produced (text entries) within 

the tool itself 

- The tool itself was not specifically criticised, more 

so the comprehension of what was expected within 

the text entries. 

- The participant journal entries decreased over the 

semester in terms of effort and content. 

- The conclusion section within the journal contained 

comments stating the activity was time consuming 

with no obvious learning benefit.  

Focus Group (Cycle 1) and 

Interviews (Cycle 2) – Reflective 

learning journal evaluation 

 

 

 

 

 

 

 

 

 

- The group were generally positive about the 

concept of reflection, and understood the 

importance of looking back over course material 

for learning. 

- The group were generally negative about the 

process of completing journal entries on a weekly 

basis; they failed to see any learning benefit 

through reflecting this way. 

- The interviews confirmed that group learning 

within social settings was the preferred method of 

learning outside the classroom, and not using a 

reflective learning journal. 
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Focus Group (Cycle 1) and 

Interviews (Cycle 2) – Reflective 

learning journal evaluation 

(Continued) 

- Reference was made to the high quantity of 

continuous assessments throughout the academic 

semester, suggesting this is a burden in terms of 

finding quality time for additional study.  

PBL and PAL activity feedback 

forms (Cycle 3) – Analysis of 

participant feedback 

- The feedback was very positive, and the 

participants expressed an appetite for further social 

learning activities to continue. 

- Very few negative comments arose; two consistent 

messages pointed to a lack of time to complete the 

activity itself, and, to have the module lecturer 

available, particularly within the PAL sessions. 

Interview (Cycle 3) – Principal 

programming lecturer, pre and 

post-treatment 

- The pre-treatment interview revealed a strong 

stance against social learning / group work, and 

how it can negatively affect the stronger students 

within a class. 

- The post-treatment interview revealed a favourable 

outcome for introducing social learning / group 

work for future cohorts.  

Interview with participants from 

the treatment group, post 

treatment activity (Cycle 3) 

- The participation in the post-treatment interviews 

was low, and therefore limited data was captured, 

but generally the participants were positive about 

group learning and social learning activities. 

- The mentors involved in the social learning 

activities described how much they had learned 

themselves through the process of teaching / 

mentoring others. 

- The mentors had flagged something of interest and 

worth considering in that they were asked follow 

up questions from their peers outside of the 

scheduled PBL/PAL sessions, resulting in 

additional work load for the mentors.  

8.2 Further Research 
 

The conclusions drawn from the reflective learning journal interventions in Cycle 1 and 

Cycle 2 reveal that while the use of a reflective learning journal is supportive to some, most 

participants failed to see any benefit in using it, and some found it an unnecessary distraction 

to the core aspects of their course. While there was an initial interest from participants to 

engage in reflection at the commencement of the interventions, this interest diminished as 

time passed and many students failed to complete all journal entries. The literature points to 

similar situations arising, in Barnard’s (2011) reflections on learning journals in use, 

formative feedback on the reflective process during journal completion had a significant 
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effect on a few students, but had no effect on most, and in the majority of cases, students who 

were reflective at the end of course were naturally reflective at the start of the course.   

The purpose of introducing the reflective learning journal was to encourage engagement 

in learning, to encourage students to create as they think about various concepts over a period 

of time, and for gaining insights in self-awareness (Thorpe, 2004). This is also supported 

through Kolb’s (1984) learning cycle which suggests learning is created through the 

interaction of theory and experience which involves active student participation in the 

learning process. Ladyshewsky (2006) suggests reflective learning journals enable leaners to 

engage with content better by examining their experiences in applying theory to practice, and 

Stewart et al. (2008) suggests they are advantageous as they encourage deep, not surface, 

learning to occur. Brown et al. (2011) and Carson and Fisher (2006) through their studies on 

reflective learning logs highlight their value through the essential process of writing and 

review to facilitate and evaluate subject knowledge transfer.  

While some students did indicate benefits in using the journal, the negative comments 

outweighed the positive and as such, it is not a particular tool that I can recommend to all 

students within a class. However, further research on methods and tools for learning through 

reflection should be investigated, such as cloud-based interactions (Lin et al., 2014), 

electronic journals (Chang & Lin, 2014), and portfolios (Scott, 2010).  If a new tool is to be 

considered, so too is the issue with work commitments as highlighted by the participants, so 

tools and approaches for studying and engaging in shorter periods is a factor. 

Another consideration is the assessment aspect of learning journals, perhaps if there was a 

grade applied to the completion of a reflective learning journal the students would have the 

extrinsic motivating reasons to engage in reflection, and the activity itself, as supported by 

Zahra (2012). However, Moon (2013) warns that assessing reflective learning journals is 

challenging and there needs to be a decision made as to whether it is the outcome of the 

learning or the engagement with reflection that is being assessed.  

One key learning I have taken from the experience is that I did not provide sufficient 

support to the participants during the reflective learning journal intervention. I should have 

actively engaged with the participants through the weekly log completion process. Hibertt 

(2012) refers to a number of stages to encourage better reflection, including stimulating 

critical thinking through dialogue and supporting the development of different perspectives. 

Moon (2013) recommends students need to be well supported to write reflectively, and with 

our international cohort considered, this may have contributed to the lack of engagement in 

the reflective learning journal intervention.  

Group learning was one key area of interest that was revealed by the participants during 

the first two action research cycles, leading to the social learning intervention in cycle 3. PBL 

and PAL were the basis for the interventions, and these approaches are aligned to a student-

centred approach, which Knowles (1980) suggests that adult learners come to a learning 

environment with a wealth of experience and have a desire to learn what they need to know in 

order to perform effectively.  Knowles (1984) also suggests learning needs to be meaningful 

and centred around real-life situations and not just subject matter. Both PBL and PAL allow 

for these experiences which was one of the benefits of this approach, and social interaction 

was the desired process to facilitate learning in programming. PAL relies on social interaction 

between students, and so too does PBL. With peers assisting peers in learning, Lockspeiser et 

al (2008) points to the shorter knowledge gap between a student mentor and a student learner 
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and the recollection of facts and understanding for the mentor is potentially more suitable in 

this scenario. The knowledge gap between a lecturer and student is often much larger, as 

Lockspeiser (2008) suggests, which results in a reduced ability to communicate in relative 

terms to the students. The literature on PAL as an approach presents a mix of both positive 

and negative effects (Rengier et al., 2010; Tolsgaard, 2013, Patel et al., 2014;). The studies 

generally highlight the benefits of this approach when considering large class sizes, and the 

costs of hiring faculty members, there is little on the learning impact other than the positive 

experience itself. There are some studies that have statistically evidenced the benefits of PAL, 

such as Blank et al. (2013) in their study on the use of PAL with medical students with a 

treatment and control group. They found that those in the control group who did not receive 

PAL treatment achieved an average score of 57% in their module exam, while those who 

were taught by peers scored on average 77% in the same exam. Burke et al. (2007) found in 

their study on the use of PAL with medical students that those who were taught through PAL 

intervention had a 93% pass rate on the end of year exam in comparison to a 67% pass rate for 

those who did not receive the PAL treatment. 

With regard to PBL and computer programming, Peng (2010) states that textbooks for 

computer programming courses are too abstract and obscure, which is particularly difficult for 

first year programming students to understand concepts, which can dampen their enthusiasm 

to learn.  Peng suggests teachers need to consider approaches like PBL to reduce the fear of 

programming and to keep the classes lively and interesting. Wang (2017) found that the 

students who learned computer programming through PBL had higher self-efficacy than those 

who learned with a conventional collaborative learning approach.  Şendağ and Ferhan 

Odabaşı (2009) conducted a study with a control and treatment group within a computer 

programming module. The treatment group received PBL related activities and the control 

group received traditional teaching approaches. The results revealed that both groups 

increased their knowledge between pre-test and post-test, but no group outperformed the 

other, but the treatment group who received the PBL related activities scored statistically 

higher in their critical thinking skills. Chis et al (2018) conducted a similar study with a 

control and treatment group on a computer programming module, using Flipped Classroom 

and Problem Based Learning as the treatment activities. The results revealed a 26.56% 

increase in the assessment results when compared to the control group score. Their results 

show that a combined flipped classroom and PBL approach is effective in helping weaker 

students to improve their skills when compared to just a flipped classroom approach. In 

addition, O’Kelly et al (2004) integrated PBL into an existing programming module and 

found similar positive results and outlined a preference to continue with PBL in subsequent 

semesters. The literature also suggests that PBL participants seem to have more fun (Dolmans 

& Schmidt, 1996) which was another factor with consideration for enhancing engagement in 

computer programming. Smits et al (2002) points to evidence that PBL participants rate their 

educational experiences higher than those who experience traditional approaches, and 

Sursarla et al (2003) suggest there is better retention and progression through the use of PBL. 

There was a positive reaction from the participants through the use of PBL and PAL for 

this study, and an expression of interest in continuing with these activities in the future. The 

results correlate with the literature in that students were observed as more engaged and 

appeared to be having ‘fun’ which was noted by the programming lecturer and the student 

mentors when carrying out the activities. This created a positive interactive environment and a 
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new sense of energy emerged within the programming module. As this approach was 

primarily used to engage students in programming, the end of semester student engagement 

measurement results across both the control and treatment groups were not convincing in that 

both groups presented with a similar overall student engagement score. The measurement of 

self-efficacy in working in groups within programming was an additional aspect of this study, 

and this positively revealed a change in efficacy score for the treatment group which clearly 

indicates the PBL and PAL sessions and a positive impact on efficacy in working in groups. 

The end of semester treatment group average module results were slightly higher (55%) than 

that of the control group (49%) and treatment group module failure rate was 11% versus 19% 

for the control group. Caution is required on making claims that his was directly related to the 

PBL and PAL activities but importantly, there is no evidence that the social learning activities 

negatively impacted the treatment group programming performance. Further research is 

required to test these approaches with different cohorts and using alternative methods of 

delivery. This could lead to an established formalised approach to the use of social learning 

within the focus institution.  

The next chapter will discuss the identification of a suitable tool to measure student 

engagement, and an analysis on its use and effectiveness in measuring engagement across the 

control and treatment group for Cycle 3 (2016).  
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Chapter 5 
Measuring and Evaluating Student Engagement 
1. Introduction 

 

This chapter is a discussion on the approach used to measure student engagement, and 

specifically, the implementation of the student engagement measurement tool that was used in 

Cycle 3 (2016). The tool was applied to both the treatment and control groups to measure 

engagement between the start and end of a semester.  

The purpose of examining student engagement was to determine if the social learning 

intervention activities had any impact on engagement, either positive or negative, on the 

control and treatment group. Student engagement is featured within the literature as a strong 

indicator of student success and associated with progression and retention. The concept of 

student engagement has its origins in the work of Pace (1980, 1984), Astin (1984), Chickering 

and Gamson (1987), and Kuh et al. (1991). The student engagement measurement tool that is 

used in Ireland is based on the engagement survey model created within the U.S. referred to 

as the National Survey of Student Engagement (NSSE).  

The Irish Survey of Student Engagement (ISSE), as of 2015, required students to respond 

to more than one hundred questions relating to 14 themes. Students were asked to rate their 

experience of their respective higher education institution, their programme and associated 

support services and resources. 

2. The Questionnaire Tool 
 

The ISSE tool was chosen as the student engagement measurement tool for this study for 

two strong reasons; firstly, the tool was developed externally and constructed through a 

process of peer review, with its origins stemming from the well-established NSSE survey 

tool. Secondly, engagement data acquired through this empirical study may be useful to 

measure against national ISSE data from other institutions, for the purpose of identifying 

comparative strengths and weaknesses against public sector institutions.  

The ISSE tool is only made available to public higher education institutions in Ireland. 

Private institutions are not invited to take part in the national study. The findings could 

potentially be used to measure our institutional performance against that of the public higher 

education institutions in a constructive and meaningful way. Findings, however, should not be 



Chapter 5 – Measuring and Evaluating Student Engagement 

 

120 

over interpreted. With regard to engagement survey instruments, Kuh (2009b) states that  

given the increasing diversity of college students it is inaccurate to presume that what works 

in one setting for certain students will have the same effects in other settings for different 

types of students.  

The ISSE tool is provided to students in public higher education institutions (first year, 

and final year undergraduate, and taught graduate) each year and opens typically in 

February/March for a period of three weeks. Within this study, the questionnaire tool was 

completed twice by the participants, once in February, but also in May at the end of the 

semester. This was for the purpose of measuring change, if any, over the semester. 

The original ISSE survey tool was launched in 2013 and the same format was used up to 

2015. A revised and shortened survey was introduced in 2016. The tool used for this study 

was based on the 2015 ISSE survey tool format, which corresponded with the year that the 

data was collected. The ISSE tool contained questions relating to resources and facilities 

which could not have been answered by the participants within the focus institution, so these 

questions were removed from the modified tool to avoid unnecessary confusion. In addition, 

some questions within the tool were modified to make them more explicit, to ensure the 

participant understood what was asked and to reduce potential confusion, or frustration. This 

approach was carefully balanced so as not to destroy the existing qualities of the original ISSE 

tool. The full customised student engagement questionnaire tool that was used in the focus 

institution is available in Appendix F.  

The modified engagement tool was piloted with four BSc in IT international students 

where English was not their native language. This process allowed for question modifications 

and to estimate the completion time for the participants. Table 5.1 below represents the 14 

questionnaire themes integrated into the questionnaire tool that was completed by the research 

participants.  

 

Table 5.1: Student Engagement Questionnaire Themes 

 

Question No. General Theme Sub Questions 

1 General Student Engagement 28 

2 Intellectual Activities 5 

3 Assessment Duration 2 

4 Assessment Types 5 

5 Assessment Challenge 1 

6 Other related engagement 13 

7 Work experience / communication 7 

8 College relationships 3 

9 External activities 8 

10 College support for success 5 

11 College support for personal/professional development 12 

12 College educational experience 1 

13 Programme evaluation 1 

14 Satisfaction with decision to enrol at College 1 
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3. Method of Analysis 
 

The method of analysis was adapted from the approach outlined in the ISSE Results from 

2015 report (Higher Education Authority, 2015). This approach allowed for possible 

comparisons between the empirical data captured through this study, and the data collated at a 

national level. Each question in the survey contains between 4 and 8 possible responses and 

these are then converted to a 100-point scale, this approach mirrors the ISSE method. To 

illustrate, if response 3 is selected from 4 possible responses, this converts to a score of 66.67 

as in the example shown in Table 5.2 below: 

 

Table 5.2: Engagement Data Response Calculation Sample 

 

Question Responses 

Asked questions or contributed to discussions 

in class, tutorials, labs or online. 
Never Sometimes Often Very Often 

Responses transformed to 100-point scale. 0 33.33 66.67 100 

 

This calculation method was used for comparing questions across both the control and 

treatment group. This allowed for the identification of questions and responses that were 

useful in assessing the research questions. The second method of analysis, more aligned with 

presentation as the calculation method is the same, is associated with Index scores. The ISSE 

Results from 2015 report identified a number of indices based on contributing questions. The 

exact number of responses required for an Index score varies according to the index, based on 

psychometric testing undertaken by NSSE and AUSSE as outlined in the ISSE Results from 

2015 report. For example, eleven questions contribute to the index Academic Challenge. Six 

of these must be answered in order to calculate the index score. Seven questions contribute to 

Active Learning and four of these must be answered in order to calculate the index score. The 

index score is calculated from the mean of responses given, excluding non-responses. Below 

is a list of the Engagement and Outcome Indices, adapted from the ISSE Results from 2015 

report (Higher Education Authority, 2015): 

 

Engagement Indices 

 

• Academic Challenge: The extent to which expectations and assessments challenge 

students to learn. 

• Active Learning: Students’ efforts to actively construct knowledge 

• Student – Staff Interactions: The level and nature of students’ contact and 

interactions with teaching staff 

• Enriching Educational Experiences: Students’ participation in broadening 

educational activities 

• Supportive Learning Environment: Students’ feelings of support within the college 

community 

• Work Integrated Learning: Integration of employment-focused work experiences 

into study 
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Outcome Indices: 

• Higher Order Thinking: Participation in higher order forms of thinking 

• General Learning Outcomes: Development of general competencies 

• General Development Outcomes: Development of general forms of individual and 

social development 

• Career Readiness: Preparation for participation in the professional workforce 

 

The ISSE Results from 2015 report (Higher Education Authority, 2015) suggests index 

scores provide greatest insight into the experiences of comparable cohorts over multiple 

datasets. For this study, I compared index scores from participant groups within my focus 

institution with that of other public sector institutions. The ISSE response rates in 2015 

highlighted an uptake of 29.2% across the public sector institutions, in which the sample 

included 12,603 first year undergraduate students (Higher Education Authority, 2015).  

Table 5.3 below represents the Indices and the questions that are linked to the 

questionnaire tool for this study (the full questionnaire can be viewed in Appendix F).  

 

Table 5.3: Mapping ISSE Indices to Specific Questions in the Questionnaire Tool 

 

ISSE Engagement Indices Linked to Questionnaire  

(Appendix F) 

No. of 

Questions 

1. Academic Challenge 1.24, 2.2, 2.3, 2.4, 2.5, 4.1, 4.3, 4.4, 

4.5, 9.1, 10.1  

11 

2. Active Learning 1.1, 1.3, 1.13, 1.14, 1.16, 1.17, 1.26 7 

3. Student – Staff Interactions 1.20, 1.21, 1.22, 1.23, 1.25 5 

4. Enriching Educational Experiences 1.18, 1.28, 7.2, 7.3, 7.4, 7.5, 9.3 7 

5. Supportive Learning Environment 8.1, 8.2, 8.3, 10.2, 10.4 5 

6. Work Integrated Learning 1.9, 6.4, 6.6, 7.1, 11.1 5 

Outcome Indices Linked to Question  

7. Higher Order Thinking 2.3, 2.4, 2.5, 2.2 4 

8. General Learning Outcomes 11.1, 11.2, 11.3, 11.4, 11.5, 11.6, 

11.7, 11.8 

8 

9. General Development Outcomes 11.9, 11.10, 11.11, 11.12 4 

10. Career Readiness 6.9, 6.10, 6.11, 6.12, 6.13 5 

11. Overall Satisfaction 12, 14 4 
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4. Findings and Analysis 
  

This section will discuss a high level comparison of engagement scores across both the 

control and treatment group, and then present individual engagement question theme scores 

that were useful for this particular study, and finally conclude with a comparison with that of 

national data taken from the ISSE Results from 2015 report. The scoring of all questions was 

performed using the 100 point scale, as shown in Table 5.2 (p.121), where the total for each 

question theme was averaged and compared across both the treatment and control groups.  

These figures are expressed as percentages for further clarity. 

Table 5.4 below reveals the average question score comparison between the control and 

treatment group. 

 

Table 5.4: Student Engagement Questionnaire Results Comparison (average question 

theme score comparison between the control and treatment groups). 

 

Student Engagement Questionnaire Results Comparison 

(average question theme score comparison between the control and treatment groups) 

Question 

Theme 

Treatment Group Control Group 

Start of 

Semester 

End of 

Semester 
Difference 

Start of 

Semester 

End of 

Semester 
Difference 

Q1 39.61 43.05 3.44 38.21 38.21 0.00 

Q2 49.55 49.70 0.15 45.59 52.26 6.67 

Q3 42.05 41.76 -0.29 31.45 36.70 5.25 

Q4 25.34 28.86 3.52 18.39 22.26 3.87 

Q5 73.59 70.41 -3.18 64.77 73.35 8.58 

Q6 47.96 45.03 -2.93 48.06 49.79 1.74 

Q7 57.22 59.58 2.35 56.68 62.79 6.11 

Q8 76.88 79.53 2.65 79.23 80.28 1.05 

Q9 35.49 36.74 1.25 30.71 32.94 2.23 

Q10 50.61 52.73 2.12 54.19 49.03 -5.16 

Q11 53.91 58.14 4.23 53.05 53.67 0.63 

Q12 62.95 61.43 -1.52 60.31 53.86 -6.45 

Q13 68.18 64.40 -3.78 68.82 61.29 -7.53 

Q14 69.70 68.18 -1.52 65.59 61.54 -4.05 

 

Table 5.4 represents the total average score for each group, across all fourteen question 

themes. For clarity, each total (Start and End of Semester) was divided by the number of the 

questions within each theme, please see Table 5.1 (p.120), for the questionnaire themes. The 

table above highlights some small to larger differences between group scores within some of 

the question themes. To understand these changes a deep examination of the sub-questions 



Chapter 5 – Measuring and Evaluating Student Engagement 

 

124 

within each theme is required, these results will now be presented. Out of the complete 

questionnaire, 16 questions and responses were identified as useful in assessing the research 

questions. Table 5.5 below represents the question themes and sub questions that will be 

further analysed. 

 

Table 5.5: Questions and responses identified for analysis from the student engagement 

questionnaire. 

 

Question No.1:  During the semester. about how often have you done each of the following? 

1.1 Asked questions or contributed to discussions in class, tutorials, labs or online 

1.2 Sought advice from teaching staff 

1.4 Worked hard to master difficult subject content 

1.8 Used student learning support services e.g. Maths support classes or Programming support 

classes 

1.10 Included diverse perspectives (e.g. different races, religions, genders, political beliefs, 

etc.) in class discussions or written assignments 

1.15 Put together ideas or concepts from different subject modules when completing 

assignments or during class discussions 

1.22 Discussed ideas from your coursework or classes with teaching staff outside class 

1.28 Had conversations with students who are very different to you in terms of their religious 

beliefs, political opinions, or personal values 

Question No.2: During the semester, how much has your coursework emphasised the 

following intellectual activities? 

2.3 Organising and connecting ideas, information or experiences into new, more complex 

interpretations and relationships 

2.4 Making judgements about the value of information, arguments or methods, (e.g. 

examining how others gather and interpret data and assessing the quality of their 

conclusions)   

Question No.6: During the semester, about how often have you done each of the following? 

6.3 Examined the strengths and weaknesses of your own views on a topic or issue 

6.5 Developed communication skills relevant to your discipline 

6.7 Tried to better understand someone else's views by imagining how an issue looks from 

their perspective 

Question No.10: To what extent does your institution encourage each of the following? 

10.3 Encouraging contact among students from different economic, social and ethnic/national 

backgrounds 

Question No.11: Has your experience of your institution contributed to your knowledge, skills 

and personal development in the following areas? 

11.7 Working effectively with others 

11.10 Understanding people of other racial, ethnic and national backgrounds 

 

The questions identified in Table 5.5 were analysed and are expressed in both chart and 

table format. The charts are showing only the end of semester comparison between groups, 
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and not the ‘Start of Semester’ and ‘Difference’ score, this is to further highlight any changes 

that may have occurred over the course of the semester under examination. Each table is 

followed by an analysis with interpretation on its usefulness for this research investigation 

and beyond.  

It should also be noted that no formal statistical tests were carried out within the analysis. 

This would have been possible if the participants’ responses were identifiable across both the 

start and end of semester questionnaires, but for reasons of anonymity, this was not possible 

and therefore the discussion presented below is purely discursive.  

4.1 Question No.1:  During the semester about how often have you done 
each of the following? 

 

Figure 5.1: Asked questions or contributed to discussions (Question 1.1)  

(Figures are expressed in %) 

 

 

Response 
Options 

Treatment Group Control Group 

Start of 
Semester 

End of 
Semester 

Difference 
Start of 

Semester 
End of 

Semester 
Difference 

Never 11.36 9.09 -2.27 6.45 3.23 -3.22 

Sometimes 52.27 43.18 -9.09 54.84 64.52 9.68 

Often 18.18 27.27 9.09 25.81 19.35 -6.46 

Very Often 18.18 20.45 2.27 12.90 12.90 0.00 

 

Analysis: This specific question element produced a 9.09% increase in the ‘Often’ 

category for the treatment group with regard to asking questions and contributing to 

discussions in class, including the various tutorial sessions. This is an interesting finding 

as the control group moved from a higher percentage score of 25.81% to a lower 19.35% 

within the same ‘often’ category by the end of the semester. This is a positive result for 

the treatment group, and an indication that the intervention activities contributed to this 

positive score change. 
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Figure 5.2: Sought Advice from teaching staff (Question 1.2) 

(Figures are expressed in %) 

 

 

Response 
Options 

Treatment Group Control Group 

Start of 
Semester 

End of 
Semester 

Difference 
Start of 

Semester 
End of 

Semester 
Difference 

Never 11.36 9.09 -2.27 19.35 3.23 -16.12 

Sometimes 56.82 61.36 4.54 48.39 67.74 19.35 

Often 27.27 27.27 0.00 22.58 16.13 -6.45 

Very Often 4.55 2.27 -2.28 9.68 12.90 3.22 

 

Analysis: In terms of seeking advice from teaching staff, the treatment group remained on 

27.27% for ‘Often’ at the end of the semester, however, the control group decreased from 

22.58% to 16.13%. It must also be noted that the control group still retained a higher 

‘Very often’ percentage score of 12.90% as opposed to the treatment group’s 2.27%.  
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Figure 5.3: Worked hard to master difficult subject content (Question 1.4) 

(Figures are expressed in %) 

 

 

Response 
Options 

Treatment Group Control Group 

Start of 
Semester 

End of 
Semester 

Difference 
Start of 

Semester 
End of 

Semester 
Difference 

Never 0.00 0.00 0.00 12.90 0.00 -12.90 

Sometimes 18.18 27.27 9.09 16.13 25.81 9.68 

Often 47.73 50.00 2.27 38.71 38.71 0.00 

Very Often 34.09 22.73 -11.36 32.26 35.48 3.00 

 

Analysis: In this question element, the participants rated their ability to work hard to 

master difficult subject content, both treatment and control groups highly rated their 

performance at the start of the semester within the ‘often’ and ‘very often’ categories, but 

a noticeable decrease within the treatment group of 11.36%, while the control group 

increased slightly by 3.00% by the end of the semester. This finding indicates a change in 

score, but with no obvious correlation with the treatment activities as the control group 

scored higher for this question element.   
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Figure 5.4: Used student learning support services e.g. Maths support classes or 

programming support classes (Question 1.8) (Figures are expressed in %) 

 

 

Response 
Options 

Treatment Group Control Group 

Start of 
Semester 

End of 
Semester 

Difference 
Start of 

Semester 
End of 

Semester 
Difference 

Never 13.64 11.36 -2.28 29.03 48.39 19.36 

Sometimes 40.91 47.73 6.82 38.71 25.81 -12.90 

Often 31.82 25.00 -6.82 9.68 22.58 12.90 

Very Often 13.64 15.91 2.27 22.58 3.23 -19.35 

 

 

Analysis: Within this question element, it was expected that the treatment group would 

outscore the control group as this question relates to student learning supports with a 

particular reference to programming. We can see that the treatment group retained a high 

‘sometimes’ score and a slight increase to the ‘very often’ score category. The control 

group negatively moved from 29.03% to 48.39% for the ‘never’ category and a notable 

slide from 22.58% for ‘very often’ to 3.23% by the end of the semester. There is a strong 

indication that the activities provided to the treatment group may have had an impact to 

the scores, this does not suggest a difference in ability, but a measurement of engagement 

in learning support activities.   
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Figure 5.5: Included diverse perspectives in class discussion or written assignments 

(Question 1.10) (Figures are expressed in %) 

 

 

Response 
Options 

Treatment Group Control Group 

Start of 
Semester 

End of 
Semester 

Difference 
Start of 

Semester 
End of 

Semester 
Difference 

Never 68.18 45.45 -22.73 61.29 54.84 -6.45 

Sometimes 13.64 22.73 9.09 25.81 22.58 -3.23 

Often 9.09 22.73 13.64 12.91 16.13 3.22 

Very Often 9.09 9.09 0.00 0.00 6.45 6.45 

 

Analysis: Within this question element, participants were asked to rate their class 

discussions that involved diverse perspectives. Interestingly, the treatment group jumped 

positively by 22.73% points within the ‘never’ category, and the control group slightly 

decreased by 6.45%. The treatment group also had a positive increase of 13.64% in the 

‘often’ category. This indicates a positive change in score between the two groups, 

suggesting the social learning activities provided to the treatment group facilitated further 

discussion with their peers, allowing for diverse perspectives to be discussed during the 

problem solving and peer learning activities.  
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Figure 5.6: Put together ideas or concepts from different subject modules when 

completing assignments or during class discussions (Question 1.15) 

(Figures are expressed in %) 

 

 

Response 
Options 

Treatment Group Control Group 

Start of 
Semester 

End of 
Semester 

Difference 
Start of 

Semester 
End of 

Semester 
Difference 

Never 15.91 6.82 -9.09 12.90 19.35 6.45 

Sometimes 43.18 31.82 -11.36 51.61 45.16 -6.45 

Often 34.09 54.55 20.46 29.03 25.81 -3.22 

Very Often 6.82 6.82 0.00 6.45 9.68 3.23 

 

Analysis: The participants rated the frequency they interact, connect and use other subject 

matter knowledge when completing assignments, and during class discussions. 

Interestingly, the treatment group jumped by 20.46% points for the ‘often’ category with 

slight decrease for the control group by 3.22%. This is a notable increase when comparing 

the score category results for both groups.  The PBL and PAL interventions that the 

treatment group received would have involved some elements of subject matter from other 

subjects, but not extensively, but it is a positive finding and suggestive of correlation.  
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Figure 5.7: Discussed ideas from your coursework or classes with teaching staff 

outside class (Question 1.22) (Figures are expressed in %) 

 

 

Response 
Options 

Treatment Group Control Group 

Start of 
Semester 

End of 
Semester 

Difference 
Start of 

Semester 
End of 

Semester 
Difference 

Never 81.82 54.55 -27.27 70.97 58.06 -12.91 

Sometimes 11.36 31.82 20.46 22.58 32.26 9.68 

Often 6.82 13.64 6.82 3.23 9.68 6.45 

Very Often 0.00 0.00 0.00 3.23 0.00 -3.23 

 

Analysis: This question element asked participants to rate their interaction with teaching 

staff outside of class with regard to discussing ideas from coursework, both groups had 

scored very highly in the ‘never’ category at the start of the semester. The treatment group 

have clearly indicated an increase in their communication with teaching staff outside of 

class, and an increase of 20.46% in the ‘sometimes’ category is notable when compared to 

the control group score which increased by 9.68%. As the social learning activities were 

conducted during class, but also outside of class time, this is an indication of a positive 

effect influenced by the treatment interventions.  
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Figure 5.8: Had conversations with students who are very different to you in terms 

of their religious beliefs, political opinions or personal values (Question 1.28) 

(Figures are expressed in %) 

 

 

Response 
Options 

Treatment Group Control Group 

Start of 
Semester 

End of 
Semester 

Difference 
Start of 

Semester 
End of 

Semester 
Difference 

Never 15.91 11.36 -4.55 11.36 12.90 1.54 

Sometimes 25.00 0.00 -25.00 0.00 29.03 29.03 

Often 34.09 65.91 31.82 65.91 22.58 -43.33 

Very Often 25.00 22.73 -2.27 22.73 35.48 12.75 

 

Analysis: There is a notable difference between the treatment and control group within 

the ‘sometimes’ and ‘often’ categories, with the treatment group moving completely out 

of the ‘sometimes’ category and up to the ‘often’ category. The converse occurred with 

the control group, in which the score for the ‘sometimes’ category moved to 29.03% and a 

decrease of -43.33% within the ‘often’ category. However, there is an increase in the ‘very 

often’ category for the control group which is notable difference to the ‘very often’ 

category for the treatment group. This is an interesting finding and clearly shows a 

difference occurred during the semester, strongly indicating the social learning activities 

facilitated this impact.  
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4.2 Question No.2:  During the semester, how much has your coursework 
emphasised the following intellectual activities? 

 

 

Figure 5.9: Organising and connecting ideas, information or experiences into new, 

more complex interpretations and relationships (Question 2.3) (Figures are expressed 

in %) 

 

 

Response 
Options 

Treatment Group Control Group 

Start of 
Semester 

End of 
Semester 

Difference 
Start of 

Semester 
End of 

Semester 
Difference 

Never 11.36 15.91 4.55 19.35 12.90 -6.45 

Sometimes 34.09 36.36 2.27 41.94 25.81 -16.13 

Often 36.36 31.82 -4.54 29.03 54.84 25.79 

Very Often 18.18 15.91 -2.27 9.68 6.45 -3.23 

 

Analysis: Within this question element, the control group have notably increased to 

25.79% for the ‘Often’ category with regard to organising and connecting ideas. There is a 

still a higher score for the treatment group within the ‘Very Often’ category, but overall, 

this finding suggests the social learning activities did not facilitate with ‘organising and 

connecting ideas’.  This is an interesting finding as the treatment activities would have 

required the organisation and connection of ideas but yet the control group were the group 

who showed a notable score change.  

 

 

 

 

  

15.91

36.36
31.82

15.91
12.90

25.81

54.84

6.45

0

10

20

30

40

50

60

Never Sometimes Often Very often

Figure 5.9: Organising and connecting ideas, information or experiences into 
new, more complex interpretations and relationships (Question 2.3)

Treatment Group Control Group



Chapter 5 – Measuring and Evaluating Student Engagement 

 

134 

Figure 5.10: Making judgements about the value of information, arguments or 

methods, (e.g. examining how others gather and interpret data and assessing the 

quality of their conclusions) (Question 2.4) (Figures are expressed in %) 

 

 

Response 
Options 

Treatment Group Control Group 

Start of 
Semester 

End of 
Semester 

Difference 
Start of 

Semester 
End of 

Semester 
Difference 

Never 22.73 9.09 -13.64 25.81 9.68 -16.13 

Sometimes 27.27 43.18 15.91 48.39 45.16 -3.23 

Often 36.36 36.36 0.00 19.35 32.26 12.91 

Very Often 13.64 11.36 -2.28 6.45 12.90 6.45 

 

Analysis: Within this question element, both groups produced similar scores at the end of 

the semester. However, it is worth noting that the ‘sometimes’ category jumped by 

15.91% for the treatment group, similar to the result for the control group. This indicates a 

possible impact of the social learning activities with regard to making judgements about 

other people’s interpretations and conclusions.  
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4.3 Question No.6:  During the semester, how often have you done each of 
the following? 

 

Figure 5.11: Examined the strengths and weaknesses of your own views on a topic 

or issue (Question 6.3) (Figures are expressed in %) 

 

 

Response 
Options 

Treatment Group Control Group 

Start of 
Semester 

End of 
Semester 

Difference 
Start of 

Semester 
End of 

Semester 
Difference 

Never 11.36 15.91 4.55 16.13 0.00 -16.13 

Sometimes 38.64 40.91 2.27 35.48 45.16 9.68 

Often 38.64 34.09 -4.55 35.48 29.03 -6.45 

Very Often 11.36 9.09 -2.27 12.90 25.81 12.91 

 

Analysis: The participants within the control group have positively moved up by 12.91% 

in the ‘very often’ category with regard to examining their strengths and weaknesses of 

topic views, which may be seen as a function within the social learning activities. The 

treatment group score suggests that the activities themselves produced very little 

enhancement regarding this particular question element.  
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Figure 5.12: Developed communication skills relevant to your discipline (Question 

6.5) (Figures are expressed in %) 

 

 

Response 
Options 

Treatment Group Control Group 

Start of 
Semester 

End of 
Semester 

Difference 
Start of 

Semester 
End of 

Semester 
Difference 

Never 15.91 9.09 -6.82 6.45 3.23 -3.22 

Sometimes 20.45 31.82 11.37 61.29 48.39 -12.90 

Often 50.00 54.55 4.55 16.13 38.71 22.58 

Very Often 13.64 4.55 -9.09 16.13 9.68 -6.45 

 

Analysis: Similar to the previous question, the control group score shows the most 

positive increase within the ‘often’ category, moving up by 22.58%. Although the 

treatment group have retained a high score it is still similar to the start of semester result, 

despite the number of social learning activities they participated in over the semester.  
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Figure 5.13: Tried to better understand someone else’s views by imagining how an 

issue looks from their perspective (Question 6.7) (Figures are expressed in %) 

 

 

Response 
Options 

Treatment Group Control Group 

Start of 
Semester 

End of 
Semester 

Difference 
Start of 

Semester 
End of 

Semester 
Difference 

Never 4.55 4.55 0.00 12.90 0.00 -12.90 

Sometimes 31.82 40.91 9.09 48.39 29.03 -19.36 

Often 36.36 38.64 2.28 29.03 61.29 32.26 

Very Often 27.27 15.91 -11.36 9.68 9.68 0.00 

 

Analysis: Within this question, in which participants were required to score against their 

ability to understand other people’s perspectives surrounding problems, I was expecting a 

positive difference between the treatment and control groups. The positive finding was 

within the ‘often’ category for the control group, moving up by 32.26%, and clearly 

creating a gulf when compared to the treatment group score. This suggests the social 

learning activities for the treatment group had little or no impact for this question.  
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4.4 Question No.10:  To what extent does your institution encourage of the 
following? 

 

 

Figure 5.14: Encouraging contact among students from different economic, social 

and ethnic/national backgrounds (Question 10.3) (Figures are expressed in %) 

 

 

Response 
Options 

Treatment Group Control Group 

Start of 
Semester 

End of 
Semester 

Difference 
Start of 

Semester 
End of 

Semester 
Difference 

Never 27.27 15.91 -11.36 19.35 32.26 12.91 

Sometimes 36.36 40.91 4.55 25.81 38.71 12.90 

Often 25.00 36.36 11.36 35.48 12.90 -22.58 

Very Often 11.36 6.82 -4.54 19.35 16.13 -3.22 

 

Analysis: Within this question, the end result score within the ‘very often’ category is still 

higher for the control group. However, it is worth highlighting the increase of 11.36% 

within the ‘often’ category for the treatment group for encouraging contact with peers 

from different backgrounds, when compared to the control groups substantial decrease of -

22.53% for the same question. This is further reflected with an increase within the ‘never’ 

and ‘sometimes’ category for the control group. This suggests the social learning activities 

contributed to this marked increase for the treatment group, and a marked decrease for the 

control group. This highlights that the treatment activities are visible within the data itself, 

and a positive endorsement of the tool. 
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4.5 Question No.11:  Has your experience of your institution contributed to 
your knowledge, skills and personal development in the following 
areas? 

 

 

Figure 5.15: Working effectively with others (Question 11.7) (Figures are expressed 

in %) 

 

 

Response 
Options 

Treatment Group Control Group 

Start of 
Semester 

End of 
Semester 

Difference 
Start of 

Semester 
End of 

Semester 
Difference 

Never 4.55 0.00 -4.55 6.45 6.45 0.00 

Sometimes 36.36 25.00 -11.36 45.16 25.81 -19.35 

Often 40.91 45.45 4.54 25.81 58.06 32.25 

Very Often 18.18 29.55 11.37 22.58 9.68 -12.90 

 

Analysis: Considering the social learning activities provided to the treatment group, I was 

expecting a positive score regarding ‘working effectively with others’. The treatment 

group ‘very often’ category increased by 11.37% with the control group declining by 

12.90%. This result positively indicates the social learning activities contributed to this 

finding as the social learning interventions required effective group work with peers. 
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Figure 5.16: Understanding people of other racial, ethnic and national backgrounds 

(Question 11.10) (Figures are expressed in %) 

 

 

Response 
Options 

Treatment Group Control Group 

Start End Difference Start End Difference 

Never 15.91 11.36 -4.55 25.81 25.81 0.00 

Sometimes 36.36 18.18 -18.18 22.58 41.94 19.36 

Often 25.00 45.45 20.45 35.48 19.35 -16.13 

Very Often 22.73 25.00 2.27 16.13 12.90 -3.23 

 

Analysis: This question is similar to other previous questions, which focuses on 

interactions with peers from different backgrounds, and the treatment group have scored 

highly in the ‘often’ category moving up by 20.45%, as opposed to the decrease of 

16.13% for the control group. This provides strong evidence the social learning activities 

facilitated the positive score for the treatment group.  

5. Comparison with National Data 
 

This section will now compare some of the question themes from data available in the 

ISSE Results from 2015 report with that of the data captured for this study. The primary 

purpose of conducting this comparison and analysis is to determine if the results from this 

study are similar, or dissimilar, to that of data captured outside of the institution. This analysis 

may yield new information that may be beneficial for further research, analysis and reflection. 

It must be noted that the data captured within the ISSE report represents cross disciplines, 

whereby data captured from this study is specifically computing. In addition, the sample size 

from the ISSE report is considerably larger which also must be taken into consideration when 

reviewing the analysis, and on this basis, the analysis is interpretive.   

As stated in Section 3, the ISSE Results from 2015 report (Higher Education Authority, 

2015) divides up the data results into indices which represent engagement and outcomes. 

These indices pull questions from various question themes to make up the various indices. 

The tables in this section also include 95% Confidence Interval calculations to help further the 
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discussion and analysis. Confidence Intervals provide an upper and lower limit around a 

sample mean, and within this interval we can be 95% confident of the mean presented. The 

lower limit and upper limit around the sample mean indicate the range of values the true 

population mean is likely to be within. The Confidence Interval is represented as ‘95% CI’ 

within the tables.  

Table 5.6 below summaries the indices that will now be analysed, these particular indices 

were selected because of their usefulness in assessing the research questions for this study, 

and for providing further insight into comparison of student engagement data captured within 

the focus institution and that of national findings.  

 

Table 5.6: ISSE Indices identified for analysis and their link to the questionnaire tool 

 

Engagement Indices Linked to Questionnaire (Appendix F) 

Academic Challenge 1.24, 2.2, 2.3, 2.4, 2.5, 4.1, 4.3, 4.4, 4.5, 9.1, 10.1  

Active Learning 1.1, 1.3, 1.13, 1.14, 1.16, 1.17, 1.26 

Enriching Educational Experiences 1.18, 1.28, 7.2, 7.3, 7.4, 7.5, 9.3 

Supportive Learning Environment 8.1, 8.2, 8.3, 10.2, 10.4 

Work Integrated Learning 1.9, 6.4, 6.6, 7.1, 11.1 

Outcome Indices Linked to Question 

General Learning Outcomes 11.1, 11.2, 11.3, 11.4, 11.5, 11.6, 11.7, 11.8 

General Development Outcomes 11.9, 11.10, 11.11, 11.12 
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5.1 Academic Challenge:  The extent to which expectations and assessments 
challenge students to learn. 

 

Figure 5.17: Spending significant amounts of time studying and on academic work 

(Question 1K). (Figures are expressed in %.) 

 

 

Response Options Treatment Group Control Group ISSE Year 1 

Never 2.3 (95% CI 0.0, 6.7) 12.9  (95% CI 1.1, 24.7) 3.7 

Sometimes 29.6 (95% CI 16.1, 43.1) 25.8 (95% CI 10.4, 41.2) 24.3 

Often 52.3 (95% CI 37.5, 67.1) 54.8 (95% CI 37.3, 72.3) 48.6 

Very Often 15.9 (95% CI 5.1, 26.7) 6.5 (95% CI 0.0, 15.2) 23.3 

 

Analysis: This question reveals the similarity between the treatment group with that of the 

ISSE Year 1 results across ‘Never’, ‘Sometimes’ and ‘Often’ categories.  The ‘Very 

Often’ category highlights a stronger ISSE group score further emphasised by the lower 

CI treatment group score.  The control group have a higher score for the ‘Never’ category 

which contributes to a low score for the ‘Very Often’ category which indicates a disparity 

when compared to the treatment and ISSE group findings. The confidence interval scores 

for both the treatment and control group across the ‘sometimes’ and ‘often’ response 

options are similar further highlighting the ‘Never’ and ‘Very Often’ response options as 

the focal point in this chart. This suggests that some students in the control group are not 

spending significant time on studying and on academic work which may be linked to a 

variety of causes. These causes could be linked to potential programme disengagement 

due to work commitments or perhaps the students have prior discipline specific 

knowledge that requires less engagement. 

What is worth noting is the difference between the control and treatment group scores 

for the ‘Never’ category, and why the control group is notably higher than that of the 

treatment group. This cannot be clearly attributed to anything known but still worth 

highlighting for further consideration. 
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5.2 Active Learning:  Students’ efforts to actively construct knowledge. 
 

Figure 5.18: Worked with other students inside class to prepare assignments 

(Question 2C) (Figures are expressed in %) 

 

 

Response Options Treatment Group Control Group ISSE Year 1 

Never 6.8 (95% CI 0.0, 14.2) 3.2 (95% CI 0.0, 9.4) 11.0 

Sometimes 25.0 (95% CI 12.2, 37.8) 22.6 (95% CI 7.9, 37.3) 34.0 

Often 31.8 (95% CI 18.0, 45.6) 48.4 (95% CI 30.8, 66.0) 38.2 

Very Often 36.4 (95% CI 22.2, 50.6) 25.8 (95% CI 10.4, 41.2) 16.9 

 

Analysis: This question was selected for analysis for two reasons, firstly because it 

connects with social interaction, and secondly, the high point score of both the control and 

treatment group within the ‘Very Often’ category. The treatment group moves from a low 

score within the ‘Never’ category and builds to a high score within the ‘Very Often’ 

category. This is an interesting finding as both the control and ISSE group findings are 

lower when examining the ‘Very Often’ category when compared to the treatment group, 

but worth noting is the upper CI score for the control group. The analysis suggests the 

treatment group have an increased level of social interaction within class when working 

on assignments. It is also worth highlighting the strong ‘Often’ score for the control group 

with nearly 50% of the response weighting, with a corresponding strong CI lower and 

upper interval score, suggesting the control group engaged in positive peer interaction. 

Another important finding for the focus institution is that both the treatment and 

control group have scored higher than the reported ISSE findings, further endorsed by a 

lower CI score of 22.2% for the treatment group that is greater than the reported ISSE 

score of 16.9%. Within the focus institution class lectures are 2.5 hours long, usually with 

half of this time spent on lecture, with the remaining on some type of practical activity. 

Within public institutions lectures are typically 1.5 hours long and labs are held separately 

from class time, this could be reason for the lower ISSE score for the ‘Very Often’ 

category. 
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Figure 5.19: Worked with other students outside class to prepare assignments 

(Question 2D) (Figures are expressed in %) 

 

 

Response Options Treatment Group Control Group ISSE Year 1 

Never 13.6 (95% CI 3.5, 23.7) 29.0 (95% CI 13.0, 45.0) 22.2 

Sometimes 36.4 (95% CI 22.2, 50.6) 32.3 (95% CI 15.8, 48.8) 35.3 

Often 34.1 (95% CI 20.1, 48.1) 25.8 (95% CI 10.4, 41.2) 29.9 

Very Often 15.9 (95% CI 5.1, 26.7) 12.9 (95% CI 1.1, 24.7) 12.6 

 

Analysis: This question relates to social networking outside of class for the purpose of 

collaborating over assignments. The treatment group have scored higher in all three 

categories, ‘Sometimes’, ‘Often’ and ‘Very Often’, although marginal, it is a positive 

finding. The CI scores do need to be factored in when examining this result and some 

caution is required about making strong claims, but in support of this finding, the upper CI 

score for the treatment group in the ‘Sometimes’ and ‘Often’ category are also higher than 

the control group upper CI scores.  The ‘Never’ category for the control group stands out, 

further highlighted by the upper CI score, which suggests lower engagement with peers 

outside of class for this question category.   

This result indicates that the social networking that occurred within in the class 

positively exists outside of class particularly for the treatment group. The social 

networking activities may have contributed to this finding.  
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Figure 5.20: Tutored or taught other college students (paid or voluntary) (Question 

2E) (Figures are expressed in %) 

 

 

Response Options Treatment Group Control Group ISSE Year 1 

Never 36.4 (95% CI 22.2, 50.6) 35.5 (95% CI 18.7, 52.3) 69.4 

Sometimes 40.9 (95% CI 26.4, 55.4) 54.9 (95% CI 37.4, 72.4) 22.5 

Often 9.1 (95% CI 0.6, 17.6) 6.45 (95% CI 0.0, 15.1) 6.3 

Very Often 13.6 (95% CI 3.5, 23.7) 3.23 (95% CI 0.0, 9.5) 1.9 

 

Analysis: The ISSE ‘Never’ response option clearly stands out within this figure when 

compared with that of the treatment and control groups, even when factoring in the upper 

CI scores. The treatment group scored higher in the ‘Often’ and ‘Very Often’ categories 

which may have links to the social networking activities that were carried out over the 

semester, and may be considered by the students as the voluntary tuition of others.  

Overall, this figure is encouraging when reflecting on peer learning activity across both 

groups.  
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5.3 Enriching Educational Experiences:  Students’ participation in 
broadening educational activities. 

 

Figure 5.21: Had conversations with students who are very different to you in terms 

of their religious beliefs, political opinions or personal values (Question 4B) 

(Figures are expressed in %) 

 

 

Response Options Treatment Group Control Group ISSE Year 1 

Never 11.4 (95% CI 2.0, 20.8) 12.9 (95% CI 1.1, 24.7) 12.4 

Sometimes 0.0 (95% CI 0.0, 0.0) 29.0 (95% CI 13.0, 45.0) 36.3 

Often 65.9 (95% CI 15.9, 79.9) 22.6 (95% CI 7.9, 37.3) 28.2 

Very Often 22.7 (95% CI 10.3, 35.1) 35.5 (95% CI 18.7, 52.3) 23.1 

 

Analysis: Because of the diverse nature of the student cohorts within the focus institution, 

it would be expected to see positive scores in the ‘Sometimes’ and ‘Often’ categories 

relating to interaction between students with different religious, political opinions or 

personal values. The findings reveal a notable positive score for the treatment group for 

the ‘Often’ category when compared to that of both the control and ISSE score, with an 

upper CI score of 79.9% too. The social learning activities introduced throughout the 

semester may have contributed to this positive finding for the treatment group.  

It is also worth noting the control group scored higher in the ‘Very Often’ category 

with a strong upper CI score when comparing against the treatment group score, despite 

the introduction of the social learning activities over the semester. The ISSE ‘Very Often’ 

score is also higher than that of the treatment group. The control group class size is 

smaller than that of the treatment group, perhaps there were more opportunities to interact 

with peers when compared to the larger class size of the treatment group.  Five social 

learning activities were carried out over the semester for the treatment group, perhaps this 

can be interpreted as ‘Often’ as opposed to ‘Very Often’.  
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Figure 5.22: Participate in a study group or learning community (Question 4D) 

(Figures are expressed in %) 

 

 

Response Options Treatment Group Control Group ISSE Year 1 

Do not know about 9.1 (95% CI 0.6, 17.6) 6.5 (95% CI 0.0, 15.2) 14.9 

Have not decided 22.7 (95% CI 10.3, 35.1) 19.4 (95% CI 5.5, 33.3) 27.5 

Do not plan to do 2.3 (95% CI 0.0, 6.7) 12.9 (95% CI 1.1, 24.7) 16.0 

Plan to do 40.9 (95% CI 26.4, 55.4) 41.9 (95% CI 24.5, 59.3) 25.3 

Done 25.0 (95% CI 12.2, 37.8) 19.4 (95% CI 5.5, 33.3) 16.5 

 

Analysis: This question relates to a study group or learning community, which may be 

considered a similar activity to that of the social learning activities that were conducted 

with the treatment group over the semester. Both the control and treatment groups have 

scored higher than that of the ISSE findings in both the ‘Plan to do’ and ‘Done’ 

categories, and interestingly, the treatment group scoring the highest in the ‘Done’ 

category.  

The lower end of the CI score (26.4%) for the treatment group for the ‘Plan to do’ is 

higher than the reported score for the ISSE group (25.3%), which is encouraging, and the 

‘Done’ lower end CI score (12.2%) is close to the reported ISSE score (16.5%), again, 

without the Confidence Interval scores for the ISSE group this analysis requires some 

caution. This finding suggests the students in the treatment group are actively planning or 

already have participated in a study group or a learning community. This is suggestive that 

the social learning activities were considered a study group or learning community by the 

treatment group participants. 
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5.4 Supportive Learning Environment:  Students’ feeling of support in the 
college community.  

 

Figure 5.23: Providing the support you need to help you succeed academically 

(Question 5D) (Figures are expressed in %) 

 

 

Response Options Treatment Group Control Group ISSE Year 1 

Never 4.6 (95% CI 0.0, 10.8) 3.2 (95% CI 0.0, 9.4) 5.5 

Sometimes 43.2 (95% CI 28.6, 57.8) 51.6 (95% CI 34.0, 69.2) 28.5 

Often 38.6 (95% CI 24.2, 53.0) 35.5 (95% CI 18.7, 52.3) 42.2 

Very Often 13.6 (95% CI 3.5, 23.7) 9.7 (95% CI 0.0, 20.1) 23.7 

 

Analysis: The data reveals a higher score for the ISSE findings in both the ‘Often’ and the 

‘Very Often’ categories. The ‘Very Often’ category score, including the lower CI scores, 

for both the treatment and control group is notably lower when compared to the ISSE 

group and this is considered a key finding in this analysis.  

This finding prompts further investigation regarding the supports available within the 

focus institution to assist in academic development, with a clear disparity with that of the 

national findings.  
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5.5 Work Integrated Learning:  Integration of employment-focused work 
experiences into study. 

 

Figure 5.24: Improved knowledge and skills that will contribute to your 

employability (Question 6B) (Figures are expressed in %) 

 

 

Response Options Treatment Group Control Group ISSE Year 1 

Never 9.1 (95% CI 0.6, 17.6) 6.5 (95% CI 0.0, 15.2) 8.2 

Sometimes 50.0 (95% CI 35.2, 64.8) 32.3 (95% CI 15.8, 48.8) 34.6 

Often 36.4 (95% CI 22.2, 50.6) 35.5 (95% CI 18.7, 52.3) 38.8 

Very Often 4.6 (95% CI 0.0, 10.8) 25.8 (95% CI 10.4, 41.2) 18.3 

 

 

Analysis: This finding reveals a noteworthy difference between the control and treatment 

group in the ‘Very Often’ category score in relation to improving skills and knowledge 

contributing to employability. This positive result for the control group is further 

highlighted by the upper and lower CI score when comparing against the treatment group 

result. The disparity between scores cannot be explained but prompts further reflection, 

despite the treatment group scoring significantly higher in the ‘Sometimes’ category.  
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5.6 General Learning Outcomes:  Development of general competencies.  
 

Figure 5.25: Working effectively with others (Question 8G)  

(Figures are expressed in %) 

 

 

Response Options Treatment Group Control Group ISSE Year 1 

Never 0.0 (95% CI 0,0) 6.5 (95% CI 0.0, 15.2) 6.2 

Sometimes 25.0 (95% CI 12.2, 37.8) 25.8 (95% CI 10.4, 41.2) 25.1 

Often 45.5 (95% CI 30.8, 60.2) 58.0 (95% CI 40.6, 75.4) 41.2 

Very Often 29.6 (95% CI 16.1, 43.1) 9.7 (95% CI 0.0, 20.1) 27.5 

 

Analysis: This finding highlights a positive score of 29.6% for the treatment group in the 

‘Very Often’ category, further supported by the positive upper CI score of 43.1%. This 

finding is further strengthened by comparing the treatment group lower CI score of 16.1% 

against the control group reported score of 9.7%.  It is worth noting that the majority of 

participants in the control group (58%) have selected ‘Often’ for this question which 

suggests positive working relationships were formed with others regardless of the social 

learning interventions. 

This result positively suggests the social learning activities may have contributed to 

the high score for the ‘Very Often’ category for the treatment group, particularly as this 

question is short and direct with less room for misinterpretation. It is also worth 

highlighting the similarity of scores against the ISSE results which is a positive finding for 

the general learning outcomes category.  
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5.7 General Development Outcomes: Development of general forms of 
individual and social development.  

 

Figure 5.26: Understanding yourself e.g. self-reflection (Question 9A) (Figures are 

expressed in %) 

 

 

Response Options Treatment Group Control Group ISSE Year 1 

Never 11.4 (95% CI 2.0, 20.8) 22.6 (95% CI 7.9, 37.3) 16.2 

Sometimes 31.8 (95% CI 18.0, 45.6) 38.7 (95% CI 21.6, 55.8) 30.6 

Often 45.5 (95% CI 30.8, 60.2) 25.8 (95% CI 10.4, 41.2) 32.3 

Very Often 11.4 (95% CI 2.0, 20.8) 12.9 (95% CI 1.1, 24.7) 20.9 

 

Analysis: The data reveals a high score for the ISSE findings in the ‘Very Often’ category 

(20.9%) when compared to the lower scores for both the treatment (11.4%) and control 

(12.9%) group, further highlighted by the lower CI score of the treatment group (2.0%) 

and control group (1.1%). 

When you combine both the ‘Often’ and ‘Very Often’ score categories for the 

treatment group and the ISSE score, the treatment group combined score is 56.9% versus 

the ISSE combined score of 53.2%, this finding is encouraging.  The combined score for 

‘Often’ and ‘Very Often’ for the control group is 38.7%, suggesting the reflection exercise 

that was encouraged for the treatment group at the end of each activity may have 

contributed to this result.  
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Figure 5.27: Understanding people of other racial, ethnic and national backgrounds 

(Question 9B) (Figures are expressed in %) 

 

 

Response Options Treatment Group Control Group ISSE Year 1 

Never 11.4 (95% CI 2.0, 20.8) 25.8 (95% CI 10.4, 41.2) 19.2 

Sometimes 18.2 (95% CI 6.8, 29.6) 41.9 (95% CI 24.5, 59.3) 32.2 

Often 45.5 (95% CI 30.8, 60.2) 19.4 (95% CI 5.5, 33.3) 29.1 

Very Often 25.0 (95% CI 12.2, 37.8) 12.9 (95% CI 1.1, 24.7) 19.6 

 

Analysis: The data reveals a higher score for the treatment group in both the ‘Often’ and 

‘Very Often’ category, particularly when compared to the control group. As this question 

relates to understanding others with different racial, ethnic and national backgrounds, the 

social learning activities introduced over the semester may have contributed to this 

positive finding for the treatment group. Confirming this finding, the lower end CI score 

for the treatment group for the ‘Often’ category (30.8%) is higher the reported score for 

the control group (19.4%), and the lower end CI score for the treatment group ‘Very 

Often’ category (12.2%) is similar to that of the reported score for the control group 

(12.9%). 

6. Usefulness in Answering the Research Questions 
 

Action research cycle 3 (2016) was focused on measuring and evaluating student 

engagement and measuring and evaluating self-efficacy in computer programming. The 

relevant research questions associated with this study will now be presented together with an 

introductory analysis as to the usefulness of the findings in assessing these questions.  The 

responses will be further discussed in Section 7, Conclusions and Further Research. 
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Cycle 3 Research Questions: 

 

Q.1 Are Problem Based Learning (PBL) and Peer Assisted Learning (PAL) suitable social 

learning approaches that can be used within a computer programming module? 

 

Response: Chapter 4, Self-Regulated Learning and Social Learning, has already 

discussed the positive outcomes associated with the social learning activities 

experienced by the treatment group. The student engagement data findings did not 

reveal anything specific that would be suitable in assessing this question. It could be 

interpreted that the activities had a positive impact, but it would be inappropriate to 

draw any direct link to the PBL and PAL approaches with that of student engagement 

data. 

 

Q.2 Can social learning activities encourage students to engage in individual reflection? 

 

Response: There are two specific questions in the student engagement questionnaire 

tool that refer to self-reflection. When comparing the results for the control and 

treatment groups, nothing noteworthy can be observed, except that the control group 

had slightly outperformed the treatment group, which is interesting as this group did 

not receive any of the treatment activities. At a national data comparison level, both 

the control and treatment groups scored lower than the national findings, further 

highlighting the need to facilitate students in engaging in self-reflection. To conclude 

this question, while individual reflection was encouraged through the social learning 

activities for the treatment group, the engagement score for this group was lower than 

the control group, and also lower than the national data findings, suggesting at this 

point the individual reflection element of the social learning activities needs to be 

enhanced.  

 

Q.3 Can social learning enhance overall student engagement?  

 

Response: As already discussed in Chapter 4 – Self Regulated Learning and Social 

Learning, the participants enjoyed the activities and have a desire to continue with 

these exercises, as expressed through the qualitative feedback forms. However, it is 

difficult to determine if the activities introduced to the treatment group contributed to 

their overall student engagement score. When comparing the group scores at a high 

level, there is no obvious pattern or indication of significance other than individual 

question theme score fluctuations. When investigating each theme, there are sub-

questions that reveal differences and there is a suggestion that the activities affected 

the engagement scores. What also must be factored in is that students may have 

engaged in other social learning activities outside of the ones introduced in the 

computer programming classes, this was not monitored or recorded. The safest 

response to this question would be to state that social learning is an approach that 

students seem to enjoy and some data suggests a correlation with specific aspects of 

student engagement, but no claim can be made that it enhances overall student 

engagement.  
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7. Conclusions and Further Research 
 

The conclusions and recommendations for measuring and evaluating student engagement 

will now be discussed. This will be performed by examining findings from the use of the tool 

between the control and treatment groups, and the comparison with national data from the 

ISSE Results from 2015 report (Higher Education Authority, 2015). This will be followed by 

recommendations and suggestions for further research.  

7.1 Conclusions 
 

The student engagement questionnaire tool contained 14 question themes, further 

subdivided into 92 questions, of which 16 questions were identified as useful for comparison 

between the control and treatment groups. The modified questionnaire tool, based on the ISSE 

tool, was primarily utilised to measure student engagement between the control and treatment 

groups, capturing scores at the commencement and completion of the semester. There is a 

strong indication that the comparison between the treatment and control group engagement 

scores were specifically related to the intervention activities. For this reason, questions that 

had a higher potential to be related to the intervention activities were identified for discussion 

and analysis.  

Figure 5.1 (p.125) highlighted a positive increase for the treatment group with regard to 

asking questions or contributing to discussions, and a further positive finding was noted in 

Figure 5.4 (p.128) with regard to using student learning support services, including 

programming support classes. These results were not entirely surprising given the support 

activities the treatment group received, but it does further strengthen the case that the 

activities themselves had an impact and are evident in the data. It also is encouraging to see 

that students are potentially more willing to engage in discussions with their peers which may 

be another positive influence of introducing social learning in the classroom. With regard to 

discussion, it is worth noting that both the control and treatment group had scored themselves 

negatively with regard to including diverse perspectives in class discussions or written 

assignments (Figure 5.5, p.129), this is something worth reflecting on to ascertain how this 

can be further developed and facilitated in class.  

Figure 5.6 (p.130) revealed an increase in the treatment groups’ ability to put together 

ideas or concepts from different subject modules when completing assignments, or during 

class discussions. The treatment activities may have contributed to this score as students had 

engaged in problem investigation, group analysis and discussion. There was also a significant 

positive finding revealed in Figure 5.7 (p.131) whereby the treatment group had commenced 

the semester with a low score with regard to discussing ideas about coursework with teaching 

staff outside of class time. The end of semester result for the treatment group increased 

significantly, and more in line with the control group, this is a positive finding and the social 

learning activities may have contributed to this as discussions with staff post treatment was 

noted by relevant staff members and student mentors, who may have been interpreted as 

‘teaching staff’ in the eyes of the participants.  

Figure 5.8 (p.132) highlighted a noteworthy change in score for the treatment group with 

regard to having conversations with students with different religious beliefs, political opinions 

or personal values. Figure 5.14 (p.138) also revealed a positive increase for the treatment 
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group regarding their opinion of the focus institution’s role in encouraging contact among 

students from different economic, social and ethnic/national backgrounds. The treatment 

group also scored higher than the control group for their rating on working effectively with 

others (Figure 5.15, p.139) and understanding people of other racial, ethnic and national 

backgrounds (Figure 5.16, p.140). The social learning activities would have facilitated a 

considerable amount of group discussion, and with a diverse multicultural study body, this 

result is a positive finding and suggests the introduction of the activities contributed to this 

positive impact.  

Figure 5.9 (p.133) identified a positive result for the control group, in that a noteworthy 

change occurred over the semester with regard to organising and connecting ideas, 

information or experiences into new, more complex interpretations and relationships. This 

type of activity is related to Problem Based Learning and Peer Assisted Learning. Although 

the control group did not receive any of the social learning treatment activities, they moved 

their rating score higher by end of the semester. The treatment group still outperformed the 

control group in this question, but it is still worth highlighting the control group score change 

and suggests using caution when interpreting findings and drawing conclusions. A similar 

scenario occurred in Figure 5.10 (p.134) with regard to examining how others gather and 

interpret data and assessing the quality of their conclusions, which is also linked to the social 

learning activities. Both the control and treatment groups concluded the semester with similar 

scores, with very little difference between the results. And again, the control group revealed a 

more positive increase with regard to developing communication skills relevant to computing 

(Figure 5.12, p.136), with the treatment group showing little change at the conclusion of the 

semester. Figure 5.13 (p.137)  revealed a noteworthy positive increase in the control groups’ 

score relating to understanding someone else’s views by imagining how an issues looks from 

their perspective, the data reveals an increase despite not receiving any of the social learning 

treatment activities. Figure 5.11 (p.135) relates to reflection, in that students were asked to 

examine their strengths and weaknesses of their own views on topics and issues. The 

treatment group score for this question was not meaningful, and if anything, had reduced upon 

the conclusion of the semester, however, the control group substantially outperformed the 

treatment group which suggests the social learning activities had no impact for this particular 

question theme for the treatment group.  

With regard to the comparison between the control and treatment groups and the data 

from the ISSE Results from 2015 report, 11 questions were identified as useful for discussion 

and analysis. Figure 5.18 (p.143) revealed a high score for the both the treatment and control 

groups, and outscoring the ISSE score, relating to working with other students inside class to 

prepare assignments. Both the control and treatment groups see this as a very regular activity. 

When it comes to preparing assignments with other students outside of class, Figure 5.19 

(p.144) shows a mean even picture across the control, treatment and ISSE findings, with the 

control and treatment group slightly scoring higher than the national findings.  

Figure 5.20 (p.145) reveals a positive difference in score between the control and 

treatment group and that of the ISSE findings, both the control and treatment groups have a 

stronger score relating to tutoring or teaching other college students than that of the ISSE 

data. Figure 5.21 (p.146) highlights positive results for both the control and treatment groups 

with regard to having conversations with students who are very different in terms of their 

religious beliefs, political opinions or personal views. The treatment group, in particular, 
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scored very highly within this question theme. The control and treatment group outperform 

the ISSE findings with regard to participation with a student group or learning community, as 

expressed in Figure 5.22 (p.147). This is a strong finding and further endorses a continuing 

approach to encourage study and learning group activities and the development of associated 

support resources.  

The ISSE findings outperform both the control and treatment groups with regard to the 

focus institution providing the support needed to help succeed academically (Figure 5.23, 

p.148), the ISSE finding is considerably more positive which requires further reflection. 

Figure 5.25 (p.150) highlights a high score similarity between the treatment group and the 

ISSE findings regarding working effectively with others. The control group scored 

considerably lower for this question, which may be an indicating of impact for the social 

learning activities introduced for the treatment group over the semester.  

Figure 5.26 (p.151) relates to self-reflection and both the control and treatment groups 

scored lower when compared to the national findings, however, both groups are engaged in 

self-reflection, with the treatment group claiming to self-reflect the most often. This result 

indicates the importance of continuing to engage students in reflective practices and warrants 

further examination of what is happening in the public sector with regard to facilitating 

strategies for student self-reflection.  

Figure 5.27 (p.152) reveals an important finding relating to understanding people of other 

racial, ethnic and national backgrounds. The treatment group outperformed both the control 

group and the ISSE findings, and interestingly, the treatment group scored higher for both the 

often, and very often categories for this question theme. This suggests that the social learning 

activities introduced to the treatment group may have facilitated this positive outcome.  

7.2 Further Research 
 

While the ISSE student engagement tool was useful, it would be beneficial to research 

other student engagement tools in terms of their size, what they specifically measure, and the 

practical nature of completing them. It may also be worth considering developing a 

customised student engagement tool, which can be more aligned to the scope and unique 

context of the focus institution. Mandernach (2015) states assessing engagement in higher 

education remains a challenge, and the dynamic nature of engagement mandates a multi-

faceted approach to assessment that captures the interactive nature of the behavioural, 

affective and cognitive dimensions of student engagement. While this presents a challenge, 

the results of this study will be used as a basis for institutional discussion on student 

engagement, and the direction we take next. A key consideration in this discussion is not just 

on the development of a tool, and its implementation, but the process of using the data 

reactively to enhance various aspects of student engagement within the focus institution.  

Further research is also required on strategies to encourage self-reflection and self-

regulation of learning, in which deficiencies were found within the institutional engagement 

results, and also in comparison with national data. In addition to identifying strategies, further 

discussion with faculty members is required to ensure a buy-in is created to implement these 

strategies, which can be challenging in skill-based programmes where this type of activity can 

be seen as an optional activity and not critical to technical skill development.  
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The next chapter discusses the identification, use and effectiveness of a self-efficacy in 

computer programming measurement tool used in Cycle 3 across the control and treatment 

groups. This measurement tool was used in conjunction with the treatment group 

interventions to determine if the PBL and PAL activities had positively affected self-efficacy 

in computer programming.  
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Chapter 6 

Measuring and Evaluating Academic Self Efficacy 
 

1. Introduction 
 

This chapter will discuss the results of the self-efficacy questionnaire that was introduced 

to the control and treatment group as part of the social learning interventions in Cycle 3 

(2016). The self-efficacy questionnaire was issued to participants at both the start and end of 

their semester, for the purpose of measuring if the social learning activities had affected any 

change in the treatment group’s self-efficacy scores in computer programming, and in their 

perception of working in groups. 

Albert Bandura (1986) defines self-efficacy as people’s beliefs about their capability to 

produce desired results through their own actions. According to Bandura, people with a high 

sense of self-efficacy approach difficult tasks as challenges to be met, rather than threats to be 

avoided. Bandura outlines a number of ways in which a strong sense of self-efficacy can be 

developed. These can be summarised as mastery experiences, vicarious experience 

(observation) and social persuasion. These considerations were adapted to the social learning 

activities as previously discussed. Measuring self-efficacy is therefore useful to determine if 

the efficacy beliefs of the participants in this study had changed, and to what extent. 

2. Measuring Self-Efficacy 
 

There is no all-purpose measurement tool of perceived self-efficacy (Bandura, 2006). 

Bandura (2006) states that self-efficacy should also be distinguished from other constructs 

such as self-esteem, locus of control, and outcome expectancies. Perceived efficacy is a 

judgment of capability; self-esteem is a judgment of self-worth (Bandura, 2006). When 

considering measuring self-efficacy, Bandura (2006), suggests individuals record their 

strength of their efficacy beliefs on a 100-point scale, ranging in 10-unit intervals from 0 

(Cannot do); through intermediate degrees of assurance, 50 (Moderately certain can do); to 

complete assurance, 100 (Highly certain can do). A simpler response format retains the same 

scale structure and descriptors but uses single unit intervals ranging from 0 to 10. Bandura 

suggests participants usually avoid the extreme positions so a scale with only a few steps may, 

in actual use, shrink to one or two points, therefore an efficacy scale with the 0-100 response 
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format is a stronger predictor of performance than one with a lower number interval scale 

(Bandura, 2006).  

3. The Research Tool 
 

With reference to Bandura’s (2006) guide for constructing self-efficacy scales, a question 

list, or efficacy activity belief list, needed to be generated so participants could rate the 

strength of their belief in their ability to execute the requisite activities. As the participants for 

this study were in their second semester of first year, within their BSc in IT, the activity list 

needed to portray what was actually covered within computer programming in the first 

semester. To determine this, I invited four students from the treatment group for an informal 

discussion, this centred on the module descriptor and the general material provided by the 

principal programming lecturer, and what was covered in the programming labs throughout 

the first semester. This discussion led to an initial list of activities that the participants 

believed all other students should be able to provide an efficacy rating for. In addition to the 

activities the student volunteers generated, I added in additional activities relating to group 

work in programming, this was to facilitate the investigation on the effectiveness of the social 

learning activities introduced to the treatment group, in comparison with the control group 

who did not participate in any formal social learning activities. This list was labelled as the 

self-efficacy questionnaire, which was provided to the principal programming lecturer for 

accuracy review. The principal programming lecturer was satisfied that the activities 

suggested in the questionnaire ability list were reflective of what was covered in the first 

semester. This questionnaire was then piloted with 3 students from Year 2, more so to 

determine if the questions could be understood and were not ambiguous.  The findings from 

this informal pilot led to the inclusion of further explanation that was placed in brackets 

against particular activities within the questionnaire, to further strengthen understanding of 

what was required.  

Table 6.1 below presents the 26 questions (activities) that were included in the self-

efficacy in computer programming questionnaire.  

Table 6.1: Self-Efficacy Question List 

 

Question No. Question 

1 Installing and setting up eclipse software 

2 Creating a new project using eclipse software 

3 Creating a new class using eclipse software 

4 Compiling and running a program using eclipse software 

5 Printing out a message to the user 

6 Commenting on a program 

7 Declaring new variables and defining their types (Int, Double, String) 

8 Getting input from the user (Using BufferedReader) 

9 Importing libraries to be used in a class 

10 Creating new methods inside a class 
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11 Using conditional statements (Ifs and ELSEs) 

12 Using loops (For and While) 

13 Reading from a txt file 

14 Displaying a message from a txt file 

15 Writing to a file 

16 Catching exceptions (Try and Catch) 

17 Finding and correcting mistakes in my own code 

18 Understand a long, complex multi-file program 

19 Searching for solutions to coding problems through online forums and articles 

20 Finding ways of motivating myself to program, even if the problem area is of no interest to 

me 

21 Finding a way to concentrate on my programming assignment, even when there are many 

distractions around me 

22 Finding ways of overcoming a programming problem while working on an assignment 

23 Positively work with others in a group based programming project 

24 Effectively communicate with others (with varying skill levels and abilities) while working 

within a group based programming project 

25 Confident in presenting ideas and suggestions to a group of people while working within a 

group based programming project 

26 Positively contribute to the solution of problems encountered while working within a group 

based programming project 

 

The question list in Table 6.1 can be further categorised to assist in analysis, this is broken 

down as follows: 

 

• Question 1 to 16 = Specific programming skills 

• Question 17 to 22 = Overcoming problems when programming 

• Question 23 to 26 = Working within a group to solve programming problems 

 

The scoring mechanism for the questions in Figure 6.1 below was adapted from Bandura’s 

(2006) guide for constructing self-efficacy scales.  

Figure 6.1: Efficacy Scale: adapted from Bandura’s guide for constructing self-efficacy 

scales (2006) 

0 10 20 30 40 50 60 70 80 90 100 

Cannot do at all Moderately can do Highly certain can do 

 

The full self-efficacy questionnaire issued to both the control and treatment groups is 

available in Appendix G - Academic Self Efficacy Questionnaire Tool.   
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4. Analysis 
 

This section will now present the results of self-efficacy scores captured through the use 

of the self-efficacy questionnaire, together with an analysis and interpretation of findings. The 

questionnaire tool was issued to both the control and treatment groups at the commencement 

of their second semester, and then to both groups at the end the same semester. This was to 

measure if any score change had occurred, and if any claims could be made that the 

introduction of the social learning activities for the treatment group could be attributed to this 

change. To assist with the context of this analysis, Table 6.2 below is a summary of the data 

captured across both groups, this represents participants who completed both the start, and 

end of semester self-efficacy questionnaires.  

 

Table 6.2: Self-Efficacy Questionnaire Data Collected (2016) 

 

Participant Group Size of Sampling Frame Response Rate 

Treatment Group (Group A)  

(Start and End of Semester Questionnaire) 
90 49% 

Control Group (Group B)  

(Start and End of Semester Questionnaire) 
45 69% 

 

Table 6.3 below is a high-level comparison between the treatment and control group 

averaging their start and end of semester efficacy group score using a 100 point scale. A 

colour has been provided to both groups, this approach is used within the charts to further 

assist in visualising the data that is presented.  

 

Table 6.3: Comparing Group Average Scores – Question 1 to 26 (Totalling All 

Questions)  

 

Treatment Group Control Group 

Start of 

Semester 

End of 

Semester 
Difference 

Start of 

Semester 

End of 

Semester 
Difference 

70.96 75.13 +4.17 72.01 70.86 -1.15 

 

Table 6.3 reveals a slight increase in overall group efficacy score for the treatment group 

but drawing any conclusions at this point must be treated with caution. If anything, there is 

nothing of significance within the score difference, furthering the need to assess questions at 

an individual level. For the purpose of discussing responses that are useful in assessing the 

research questions, 10 of the 26 questions will now be presented and analysed, the figures are 

average scores and are expressed as percentages.  
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Figure 6.2: Printing out a message to the user (Question 5)  

(Figures are expressed as %) 

 

 

Treatment Group Control Group 

Start of 
Semester 

End of 
Semester 

Difference 
Start of 

Semester 
End of 

Semester 
Difference 

91.14 85.91 -5.23 90.81 87.26 -3.55 

 

Analysis: This question relates to a specific computer programming skill, and what is 

interesting is how both the treatment and control group declined in their efficacy within 

this skill by the end of the semester. This decline pattern can also be found in other 

results, i.e. Question 14 ‘Displaying a message from a txt file’ where both groups score 

lower upon the completion of the semester. This finding was also found in other 

computer programming skill areas, perhaps an illustration of a perception of belief of a 

skill, and through the application of that skill a broader experience is had, causing a 

deeper reflection on actual ability. It may be the case that these programming skill areas 

are not covered sufficiently over Semester 2 of the module, potentially contributing to the 

lower scores. This finding requires further research. 
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Figure 6.3: Importing libraries to be used in a class (Question 9) (Figures are  

expressed as %) 

 

 

Treatment Group Control Group 

Start of 
Semester 

End of 
Semester 

Difference 
Start of 

Semester 
End of 

Semester 
Difference 

63.64 76.14 +12.50 69.68 74.19 +4.51 

 

Analysis: This is a computer programming skill area, and both groups have increased 

their efficacy score by the end of the semester. What is interesting is that the treatment 

group started the semester with a lower efficacy score than the control group, but by the 

end of the semester the treatment group scored higher than the control group, the increase 

of 12.50% is a substantial increase. This is suggestive that the social learning activities 

experienced by the treatment group positively contributed to this score change.  
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Figure 6.4: Finding and correcting mistakes in my own code (Question 17) (Figures are 

expressed as %) 

 

 

Treatment Group Control Group 

Start of 
Semester 

End of 
Semester 

Difference 
Start of 

Semester 
End of 

Semester 
Difference 

67.36 72.34 +4.98 72.26 68.13 -4.13 

 

Analysis: This is another programming skill area, and an important one in general, as this 

relates to understanding and fixing coding problems. What is interesting about this finding 

is that the treatment group have increased their efficacy score by the end of the semester, 

but the control group score has dropped. This is a positive finding, although difficult to 

directly attribute this to the social learning activities over the semester, there is a strong 

suggestion that this was the result of the interventions the treatment group received. 
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Figure 6.5: Understand a long, complex multi-file program (Question 18) (Figures are 

expressed as %) 

 

 

Treatment Group Control Group 

Start of 
Semester 

End of 
Semester 

Difference 
Start of 

Semester 
End of 

Semester 
Difference 

47.05 58.64 +11.59 49.68 51.61 +1.93 

 

Analysis: This is another programming skill area, and like the findings in Figure 6.3 

(p.163). Both groups have increased their efficacy score at the end of the semester, but the 

treatment group started with a lower score at the start of the semester, but substantially 

increased by 11.59% by the end of the semester, outperforming the control group. This 

skill area would have featured within the PBL activities introduced to the treatment group 

and suggests a strong correlation between the treatment activities and the positive score 

change.  
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Figure 6.5: Understand a long, complex multi-file program (Question 18)



Chapter 6 – Measuring and Evaluating Academic Self Efficacy 

166 

Figure 6.6: Searching for solutions to coding problems through online forums and 

articles (Question 19) (Figures are expressed as %) 

 

 

Treatment Group Control Group 

Start of 
Semester 

End of 
Semester 

Difference 
Start of 

Semester 
End of 

Semester 
Difference 

62.73 69.77 +7.04 61.29 63.23 +1.94 

 

Analysis: This communicates a general ability to source solutions to coding problems 

using online resources, and the treatment group have outperformed the control group by 

the end of the semester within this particular skill area. This would have featured within 

the PBL and PAL sessions introduced to the treatment group as this would have been a 

requirement when addressing the problems posed within the PBL activities in particular. 

This suggests a positive correlation between the treatment activities and the end of 

semester efficacy score increase.  
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Figure 6.7: Finding ways of overcoming a programming problem while working on an 

assignment (Question 22) (Figures are expressed as %) 

 

 

Treatment Group Control Group 

Start of 
Semester 

End of 
Semester 

Difference 
Start of 

Semester 
End of 

Semester 
Difference 

65.20 69.32 +4.12 67.42 57.58 -9.84 

 

Analysis: This ability relates to individuals using the various supports and resources to 

overcome the challenges within a programming assignment. This could be perceived as 

working as an individual, or working within a group, which makes the analysis difficult. 

What is interesting is the increased score for the treatment group, and the noticeable 

decline for the control group, particularly as they started with a higher perceived efficacy 

score for this ability. The PBL and PAL activities would have required individuals to use 

various supports and resources to overcome problems, so there is a suggestion these 

activities may have positively influenced the treatment group end of semester score.  
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Figure 6.8: Positively work with others in a group based programming project 

(Question 23) (Figures are expressed as %) 

 

 

Treatment Group Control Group 

Start of 
Semester 

End of 
Semester 

Difference 
Start of 

Semester 
End of 

Semester 
Difference 

65.45 72.84 +7.39 73.55 62.90 -10.65 

 

Analysis: This ability relates to working in a group based programming project, which 

was specifically covered in the PBL sessions introduced to the treatment group over the 

semester. This is an interesting finding in that the control group had a higher efficacy 

score than the treatment group at the start of the semester, but by the end of the semester 

we see the opposite result in that the treatment group have increased their efficacy score 

within this area, and the control group dropping substantially. There is a strong suggestion 

that the social learning activities experienced by the treatment group contributed to this 

positive score increase. 
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Figure 6.9: Effectively communicate with others (with varying skill levels and abilities) 

while working within a group based programming project (Question 24) (Figures are 

expressed as %) 

 

 

Treatment Group Control Group 

Start of 
Semester 

End of 
Semester 

Difference 
Start of 

Semester 
End of 

Semester 
Difference 

64.32 73.98 +9.66 69.35 68.39 -0.96 

 

Analysis: This relates to communication skills while working in group based 

programming projects, which would have featured within the PBL sessions covered by the 

treatment group over the semester. Interestingly, the control group started with a higher 

score at the start of the semester, with a slight decrease by the end of the semester, but the 

treatment group started with a lower score at the start of the semester and outperformed 

the control group by the end of the semester with a score increase of 9.66%.  This strongly 

indicates the PBL activities have contributed to this positive increase in efficacy score for 

the treatment group which further endorses the use of PBL as an effective social learning 

tool. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

64.32

73.98

69.35
68.39

58

60

62

64

66

68

70

72

74

76

Start of Semester End of Semester Start of Semester End of Semester

Treatment Group Control Group

Figure 6.9: Effectively communicate with others (with varying skill levels 
and abilities) while working within a group based programming project 

(Question 24)



Chapter 6 – Measuring and Evaluating Academic Self Efficacy 

170 

Figure 6.10: Confident in presenting ideas and suggestions to a group of people while 

working within a group based programming project (Question 25) (Figures are expressed 

as %) 

 

 

Treatment Group Control Group 

Start of 
Semester 

End of 
Semester 

Difference 
Start of 

Semester 
End of 

Semester 
Difference 

62.05 73.75 +11.70 67.74 62.42 -5.32 

 

Analysis: This ability relates to working in groups, and ones’ ability to put forward their 

own ideas and suggestions to the group. Similar to Figure 6.9 (p.169), the control group 

started with a higher score than the treatment group at the start of the semester, but with a 

decrease of 5.32% by the end of the semester. The treatment group increased their 

efficacy score by 11.70% by the end of the semester, clearly outperforming the control 

group within this ability. This ability would have been a feature of the PBL activities in 

that each individual had a specific role to play in the completion of the projects, so there is 

a strong indication that this positive finding is linked to the social learning treatment 

activities.  
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Figure 6.11: Positively contribute to the solution of problems encountered while working 

within a group based programming project (Question 26) (Figures are expressed as %) 

 

 

Treatment Group Control Group 

Start of 
Semester 

End of 
Semester 

Difference 
Start of 

Semester 
End of 

Semester 
Difference 

57.84 70.91 +13.07 64.52 60.16 -4.36 

 

Analysis: This ability is associated with working in groups and making a contribution to 

the solution of a problem.  This would have been a requirement within the PBL activities 

for the treatment group, in that each member would have had a specific role to play to 

complete the task. Similar to Figure 6.7, 6.8, 6.9 and 6.10 (p.167 to 170), the control 

group started with a higher efficacy score than the treatment group, but at the end of the 

semester the control group had a slight drop in score. Interestingly, the treatment group 

substantially increased their score by 13.07% by the end of semester, clearly 

outperforming the control group within this particular ability area. This is another strong 

indication that the PBL activities experienced by the treatment group positively impacted 

their efficacy score.  
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5. Usefulness in Answering the Research Questions 
 

Cycle 3 was focused on measuring and evaluating student engagement and measuring and 

evaluating self-efficacy in computer programming. The relevant research questions associated 

with this study will now be presented, and a short analysis as to the usefulness of the findings 

in assessing these questions. The responses below will be further discussed in Section 6, 

Conclusions and Further Research. 

 

Cycle 3 Research Questions: 

 

Q.1 Can social learning enhance self-efficacy in computer programming? 

 

Response: The first point to consider when answering this question is the types of 

activities or skills that were assessed within the measurement tool itself. These 

elements would generally be considered as attainable at the end of the first year of a 

BSc in IT programme. Within the measurement tool, question 1 to 22 related to 

specific skills and abilities in Java based programming, while question 23 to 26 are 

related to working in groups to solve programming problems. 

When comparing the group average scores at a high level, the treatment group 

scored marginally higher than the control group by the end of the study, as seen in 

Table 6.3 (p.161) but this is not particularly meaningful. When examining the 

individual questions, particularly question 1 to 22, there was very little difference 

between the group scores, and in many cases, both groups shared higher scores across 

the questions. Figure 6.2 (p.162) is an example of this, in that the control group ended 

the study with a higher efficacy score within this question, and both groups had 

declined overall. It would be inappropriate to suggest that social learning activities 

enhance overall self-efficacy in computer programming, however, some of the 

individual results indicate evidence of positive impact. Figure 6.4 (p.164) and Figure 

6.5 (p.165) refer to finding and correcting mistakes in programming code and 

understanding long multi-file programs. The treatment group scored higher for both of 

these perceived abilities, which was a positive result as these activities were featured 

within the social learning activities. A similar positive result is also found in Figure 

6.6 (p.166) where the treatment group scored higher for their perceived ability to 

search for solutions to coding problems online. 

A noteworthy finding of this study was found when analysing the final four 

questions in the measurement tool, these were presented in Figure 6.8, 6.9, 6.10 and 

6.11 (p.168 to 171) and relate to Questions 23 to 26 in the measurement tool. These 

four questions all measure the perceived ability to work within a group, with 

programming as the focus. The control group had a higher efficacy score than the 

treatment group for all four of these questions at the start of the semester, but at the 

end of the semester the treatment group scored higher for the same four questions 

when compared to the control group. This strongly suggests the use of the social 

learning activities for the treatment group was a factor in this score reversal. To 

illustrate this better Figure 6.12 (p.173) shows the reversal in efficacy score between 

the treatment and control group by the conclusion of the semester. 
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Figure 6.12: Start and end of semester comparison of efficacy question scores 

relating to group work (before and after social learning interventions)  

(Figures are expressed as %) 
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Q.2 Are social learning activities linked to better performance in computer programming? 

 

Response: There is a suggestion that social learning can assist in building students’ 

belief in their capability to perform particular programming skills. As previously 

stated, Figure 6.4 (p.164) and Figure 6.5 (p.165) refer to finding and correcting 

mistakes in programming code and understanding long multi-file programs. The 

treatment group would have carried out these particular skills in the social learning 

activities. A similar positive result is also found in Figure 6.6 (p.166) where the 

treatment group scored higher for their perceived ability to search for solutions to 

coding problems online. 

Self-efficacy is not the same as actual performance; measuring belief in capability 

to perform a task is different from measuring actual performance. The approach used 

to answer this question was to compare the treatment and control group end of 

semester programming module grades. The programming module under examination 

was a year-long module, there was no interim examination that could be used as a 

useful comparison to measure performance change, so the only complete analysis was 

to measure their final grade for the module. Figure 6.13 below presents the end of year 

programming module grades for both the treatment and control group. The grade 

classification that is used within the focus institution is as follows: 

 

- Distinction: >70% 

- Merit Grade 1: 60% to 69% 

- Merit Grade 2: 50% to 59% 

- Pass:  40% to 49% 

- Fail:  <40% 

 

Figure 6.13: Treatment and Control Group: End of Programming Module Grade 

Comparison 
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Analysis:  The average grade for the treatment group was 55%. The 11% failure rate, 

in comparison to previous years, is encouraging of the group’s overall performance. In 

previous years the failure rate was 20% and above. There are also a higher number of 

distinctions in comparison to previous years, which is also reflected in Merit Grade 1 

and Merit Grade 2 scores. Typically, there would have been a Pass percentage of 

approximately 30% and fewer distinctions. Again, there is no strong correlation that 

the social learning activities introduced to the treatment group contributed to these 

results. This study set out to examine student engagement and self-efficacy and 

performance was not a primary focus of the investigation.  The performance results are 

encouraging, and further research is required to examine the performance aspects of 

social learning. 

For the control group, the average grade was 49%. The failure rate of 19% is in 

line with previous years, although concerning, this would be typical of first year 

programming. The pass rate of 32% is also similar to previous years, as are the 

number of distinctions. When these results are compared to the treatment group we 

can see that there are noticeable differences in the Fail and Distinction categories with 

the treatment group outperforming the control group and with a higher average grade 

of 55%.  

There is no direct correlation between the performance of either group or the 

social learning activities, other than evidence to suggest further research in this area is 

worthwhile. If the introduction of social learning in computer programming can 

enhance performance in a measurable way, then this might lead to a greater interest 

from various institutional stakeholders furthering the benefit of examining and 

supporting this area.  

6. Conclusions and Further Research 
 

The conclusions and recommendations for measuring and evaluating academic self-

efficacy in computer programming will now be discussed. This will be performed by 

examining findings from the use of the tool for the comparison between the control and 

treatment groups. This will be followed by recommendations and further research for 

consideration.  

6.1 Conclusions 
 

The self-efficacy tool (adapted from Bandura’s (2006) work on self-efficacy) contained 26 

questions, in which 16 questions were related to specific skills/abilities within computer 

programming, 6 questions related to overcoming problems within programming 

assignments/projects, and 4 questions were specifically related to working in group-based 

programming activities. Both the control and treatment group were invited to complete the 

self-efficacy questionnaire at the start of the programming module in Semester 2 of Year 1. 

Both groups were also invited to complete the end of semester self-efficacy questionnaire tool 

to facilitate measuring any differences that may have occurred. The intervention activities 

were introduced to the treatment group over the course of the semester, while the control 

group received no such formal activities. It is important to point out that social learning may 
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have occurred informally, in that students may have formed their own study groups to 

facilitate learning, this may have been the case for both the control and treatment groups and 

therefore caution should be applied when examining findings.  

The overall end of semester group comparison score revealed a small increase in self-

efficacy in computer programming for the treatment group (Table 6.3 p.161) when compared 

to the control group, but this could not be considered overly meaningful. 10 of the 26 

questions were included for analysis and discussion as these pointed to evidence of impact, 

and in some cases, evidence of caution when considering impact. These contradictory 

findings were found within the specific programming skill related questions (questions 1 to 

16). This suggests that despite the social learning activity intervention, both groups perceived 

their self-efficacy in specific programming skill areas as similar. Towards the end of the 

questionnaire, 6 questions were associated with overcoming computer programming problems 

and the treatment group scored positively in this area. Some of these questions specifically 

related to the types of activities that were included in the social learning activities, which 

suggests a positive impact of the intervention. This can be seen in Figure 6.4, 6.5, 6.6, and 6.7 

(p.164 to 167). 

The strongest evidence of impact from the social learning activity intervention was found 

in the final 4 questions of the questionnaire (questions 23 to 26), these were associated with 

self-efficacy in group-based programming activities. The control group had a higher self-

efficacy score for all four of these questions at the start of the semester, and by the end of the 

semester, the treatment group had outperformed the control group in all four questions. This is 

a positive result and suggests the introduction of the social learning activities contributed to 

this finding. This can be seen in Figure 6.8, 6.9, 6.10 and 6.11 (p.168 to 171). 

With regard to measuring self-efficacy and programming performance, it is difficult to 

claim that the social learning activities received by the treatment group and any impact on 

their actual programming skill. This is because the social learning activities were only one of 

many possible attributes that led to the students’ performance in programming. Figure 6.13 

(p.174) reveals the end of semester results for the control and treatment groups, the treatment 

group slightly outperformed the control group, with an average score within the programming 

module of 55% versus 49%. The actual grade comparison was a useful exercise as it revealed 

that no obvious harm was caused to the treatment group because of the interventions, and in 

addition, no obvious harm was caused to the control group, particularly as their grades across 

the grading categories resembled similar results from previous cohorts.  

In conclusion, no strong claim can be made that social learning activities enhance 

programming ability or performance, but there is supportive evidence that the introduction of 

social learning activities enhances the belief of capability of working in groups. So rather than 

linking this to performance, a conclusion can be made that introducing group work enhances 

the perceived ability of individuals to work in groups, which is a finding worth sharing when 

some may consider group work counter-productive. Another conclusion can be made that 

group work does not impact negatively on performance, which was suggested by the principal 

programming lecturer at the commencement of this study.  
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6.2 Further Research 

 

The self-efficacy measurement approach and tool was easy to implement and proved 

effective in terms of drawing comparisons across groups. There are other approaches to 

consider, as self-efficacy is focused on a belief of capability, it may be worth considering 

focusing on actual performance. The purpose of conducting this study was to influence others 

to investigate group work and its benefits within their modules. If the findings are focused on 

enhanced self-efficacy rather than performance, this may be seen as drawback as there is 

general focus on performance-based results with higher education. 

Further research is warranted on measuring self-efficacy through group work, particularly 

as this study was focused on social learning activities it would have been helpful to include 

more group based questions within the questionnaire tool. A longitudinal approach is worth 

considering providing a deeper evidence base for the effect of self-efficacy on performance. It 

would also be useful to determine which social learning strategies have a better impact on 

self-efficacy and performance. Problem Based Learning (PBL) and Peer Assisted Learning 

(PAL) were the two social learning approaches used in this study, and although they were 

effective, there are many more approaches that may be useful in enhancing self-efficacy, 

particularly in computer programming for first year undergraduate students. 

The next chapter presents key reflections that occurred throughout the study, and how 

assumptions were challenged leading to design and development enhancements within the 

action research cycles. 
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Chapter 7 
Reflexivity 

 

1. Introduction 
 

This chapter discusses the importance of reflexivity and how, through a process of 

reflection, my preconceptions and assumptions were challenged which informed the various 

stages of the research design and implementation.  

The literature presents a number of definitions and perspectives on reflexivity, and for the 

purpose of this discussion, I have identified with two central theories in sociology that 

emphasise how meaning is socially produced through social performance, communication and 

interaction. The notion of reflexivity is recognised as a key attribute in ethnomethodology 

(Garfinkel, 1991) and symbolic interactionism (Mead, 1967). According to these theories, 

social life is not essentially governed by wider social forces but rather shaped by social actors 

reflecting and talking about their everyday actions. Reflection and talk then become 

interdependent: that is, they make the social world happen and shape it. Used in this context, 

reflexivity is a tool that exposes researchers’ knowledge, talk and practice to critical analysis 

rather than taking these areas for granted or seeing them as representing some objective truth. 

The individuality of the researcher creates outcomes and reactions to experiences that are 

subjective, which may not represent the thoughts of others in a similar process. This simply 

represents the complex nature of reflexivity and how the ‘self’ is at the heart of the process.  

2. Reflexivity in Practice 
 

The importance of being reflexive is acknowledged within social science research and 

there is widespread recognition that the interpretation of data is a reflexive exercise through 

which meanings are made rather than found (Mauthner et al., 1998). Reflexivity also requires 

the research process itself to be critically examined. Because of this, decision making needs to 

be made transparent, which allows the reading audience to examine the methodological 

strengths and weaknesses.  

While this is welcomed, this also presents a challenge in practice and the focus of this 

study. The problem area under examination was the difficulties students have with computer 

programming, and a desired outcome of this study was to engage others within the computing 
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faculty to consider alternative pedagogical approaches. This study was based on pragmatism 

and qualitative data was going to have a strong presence in the findings.  If impact and change 

were a desired outcome of this study, then convincing others to engage in my reflections and 

qualitative findings was an ambitious goal given my colleagues were favourably engaged in 

positivism and quantitative analysis. However, it would be naïve to suggest that quantitative 

studies do not involve a process of reflexivity. The positivist paradigm, on which much 

traditional Computer Science research has been based, places great value on objectivity. The 

position of the researcher is that of detached, impartial observer and this has meant that 

researchers have often ‘tended to write themselves out of the text’ (Scott 1997, p. 133) in the 

belief that to do otherwise would somehow pollute the research. Denny (1991) argues that 

such objectivity is a myth as it is not possible to separate the researcher from the research. 

Qualitative approaches acknowledge this relationship; researchers both influence and are 

influenced by the process of engaging in research. A reflexive approach recognises this 

reciprocal relationship and seeks to make it explicit (Lamb and Huttlinger 1989).  Regardless 

of the research discipline, individuals will bring their experiences and beliefs into their 

studies. The process of reflexivity in research is about respecting and understanding this 

subjectivity and ensuring the individual is aware of how and why it shapes the research and 

which path future research takes. Devine and Heath (1999) further strengthen this view as 

they describe the importance of being reflexive about how we interpret our data, our role in 

the analytical process, and the assumptions we bring to the analysis.  

In an attempt to bring about change within my practice, a consideration was made 

regarding research methods. I accepted from the early stages of this study that my findings 

were going to be interpretive, and more aligned with a qualitative study. However, a mixed-

methods approach was adopted as this would produce both qualitative and quantitative data. 

This not only served a practical purpose for the research study, but also considered my 

colleagues who are drawn to quantitative data presentation.  The Doctorate process is one that 

is primarily focused on a contribution to practice, and to facilitate engagement with my peers 

within my institution, producing quantitative data was purposeful. 

While reflexivity appears to have many positive benefits, it would be unrealistic to assume 

that it is unproblematic. Koch (1998) and Marcus (1998) suggest that researchers adopting a 

reflexive approach may be accused of self-indulgence. Scott (1997) discusses the need to 

guard against the process of excessively looking at the ‘self’ and similarly Waterman (1998) 

argues that it should not be viewed as an approach for all situations. Waterman (1998) 

suggests that too much self-examination can lead to a lack of action resulting in the objectives 

becoming second place. Waterman also suggests that researchers may have difficulty in 

understanding and developing self-awareness in reflexivity challenging the true nature of 

being reflexive for the purpose of self-development. But it must be said that applying an 

agreed and widely accepted structured approach to presenting reflexivity within research 

contradicts the personal nature of being reflexive. The researcher should be able to choose a 

presentation method that best mirrors their reflexivity, so long as their interpretations can be 

understood by the reading audience. Presenting reflexivity within research is a skill, and with 

all skills, the researcher will develop methods of presentation over time, learning from each 

experience.  Even still, it can be difficult to be present true reflections within research if the 

reflective discussion reveals something that is not congruent with a potential sponsor.  This 

was realised in the social science research work of Mauthner and Doucet (2003) in which 
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their deepening understanding of reflexivity and the range of personal, interpersonal and 

institutional influences on their research was realised through emotional and intellectual 

distance from their research conclusions. They describe how acquiring job security, through 

positions held in academia, allowed them to admit and articulate the confusions and tensions 

they felt and how these manifested themselves in their research. This may dispute the concept 

of true reflexivity at the time of research given that individuals may feel compelled to hold 

back some of their experiences simply because of the nature of the consequences. Reflexivity 

in this context becomes strategic, where the researcher is mindful of the research sponsor, and 

how they may react to the real and true reflections put forward by the researcher. A process of 

filtering the reflections throughout the research may occur.  

3. Narrowing the focus of research 
 

Mauthner and Doucet (2003) state that reflexivity requires critical examination at all 

stages of the research process. This continual reflection may lead the researcher to change 

some aspect of their research design.  The meaning making process suggests that findings are 

not conclusive but are exploratory and feed into continued research in a process of deeper 

understanding.  This is a healthy and welcomed process in qualitative research, allowing new 

insights to be integrated rather than ignored (Lamb and Huttlinger, 1989), and respecting and 

understanding this subjectivity and ensuring the individual is aware of how and why it shapes 

the research, and a development pathway for future research.  

The notion of degrees of reflexivity, as suggested by Mauthner and Doucet (2003), 

resonates with my own journey in empirical research. My approach to this study was to 

initially investigate the key challenges facing students when learning computer programming.  

The challenges and solutions can be presented visually, and a useful tool to achieve this is the 

creation of a conceptual framework.  Conceptual Frameworks can be defined as a written or 

visual presentation that explains either graphically, or in narrative form, the main things to be 

studied – the key factors, concepts or variables and the presumed relationship among them 

(Miles and Huberman, 1994). Conceptual Frameworks were central to my research as they 

focused my continued attention on what I believed was central to my investigation.  

Throughout the study I developed a number of conceptual frameworks which represented my 

thinking at a particular stage.  The frameworks were updated as the study progressed, each 

one building on the learnings from what was found through literature, or through the findings 

of the action research studies.  The key themes within each framework were student 

engagement and involved action from not only the student, but the lecturers and the focus 

institution.  As an example, the development of Conceptual Framework version 4 (Figure 7.1 

p.181) was perhaps a little over ambitious, but the need for a more rigorous approach to 

implementing an engagement strategy, measuring it, and bringing about change was required. 

The model was influenced by Chickering and Gamson’s (1987) Seven Principles of Good 

Practice in Undergraduate Education. This is a well referenced set of engagement indicators 

which reflect good practice in education and was a useful reference point, perhaps acting as a 

benchmark for my institution.  The four phases identified in the Holistic Engagement Life 

Cycle model, as seen in Figure 7.1 (p.181), specifically incorporated methods of student 

engagement in Phase 1. This was a key part to the framework as getting buy-in from the 
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students was central to the notion of engagement.  Again, through reflection, the framework 

was idealistic and very broad and ambitious. To setup a framework comprising of so many 

diverse elements would take a team of individuals requiring extensive and prolonged research. 

This is beyond the scope of the Doctorate process and could hamper the important 

introspective learning that needs to occur for a richer understanding of the problem under 

investigation. 

 

Figure 7.1:  Conceptual Framework v4 (holistic engagement life cycle model) 

 

 
 

Reflecting on the Holistic Engagement Life Cycle Model (Figure 7.1), several obstacles 

emerged if the primary purpose was to bring about real change across the entire focus 
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institution. The academic constraints of both teacher and student would be a potential block to 

moving the concept further. Motivating all stakeholders to participate in a complete change 

programme was another. The UK government ran a continuing professional development 

(CPD) programme known as the New Opportunities Fund (NOF) between 1999 and 2003. 

The NOF programme of information and communications technology (ICT) training was 

intended to raise standards of pupils’ achievements by increasing the expertise of teachers in 

the use of new technology (Conlon, 2004). The report concluded that the failure of NOF, 

which was due to multiple factors including lack of readiness of the technological resource 

requirements, failure to motivate teachers, inattention to the setting in which teachers work, 

and an underestimation of what is involved in developing appropriate knowledge and skills, 

was largely predictable. The failure to motivate teachers is listed as one of the key failings in 

this initiative and therefore cannot be underestimated when implementing a model for change, 

facing resistance from staff members in my research practice was a reality and needed to be 

considered carefully. Through reflection, the framework was too broad and ambitious and a 

more tangible direct path for a deeper understanding was required. 

The first stage of the action research approach was exploratory, as ideas and assumptions 

were challenged throughout the research process, leading to new conclusions and continued 

research.  A key skill of being reflexive is being able to accept that your research approach 

did not yield the results you were anticipating, and to accept this as a natural process of 

enquiry. Action Research Cycle 1 was a suitable study to not only test research methods, but 

to elicit further understanding of the perceived problem.  I originally believed that the use of a 

reflective learning journal would have success across the classroom, success being the 

facilitation of learning and engagement in computer programming.  The outcome of Cycle 1 

did not reveal a positive finding for the use of a reflective learning journal in computer 

programming, the students did not perceive any benefit in using the journal. However, as a 

researcher, I had tested a number of research methods, including a structured questionnaire, a 

focus group and a reflective learning tool within this study which was a very positive learning 

experience.  Perhaps the use of these three methods was naïve in terms of managing three 

methods within an initial study, particularly as I was testing these methods for the first time. 

Cycle 1 was completed, and data was analysed, and outcomes produced.  Because it was the 

first Action Research Cycle there was a danger that too much reflective introspection, as 

Waterman (1998) suggests, would take place leading to a potential lack of focus in addressing 

the original investigation theme. The reflective process could have led to deeper analysis on 

the methods as opposed to questioning their suitability in illuminating the problem. I was 

mindful of this, but at the same time, was cognisant of my lack of experience in using these 

methods, and some questions arose about the how the research method was deployed as 

opposed to its suitability to the investigation. Nevertheless, the methods and subsequent 

results did uncover useful information in understanding the problem from the students’ 

perspective. The students’ perspective was very insightful, as previously I made assumptions 

as to how they viewed the world. The focus group discussion was particularly useful as it 

allowed me to engage with the points that were raised, while static content such as the 

questionnaire data and also the data from the reflective learning journal were difficult to draw 

conclusions that were useful in building the next steps of research. 

Action Research Cycle 2 conducted between January to June 2015 followed a similar 

theme to Cycle 1.  The research involved the use of a number of research methods, including 
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a Reflecting Learning Journal, a structured questionnaire and a semi-structured interview. 

This research piece was modified from the previous study on reflective learning journals in 

the following ways: 

 

1. The Reflective Learning Journal was modified in terms of the amount of data that was 

required to be entered on a weekly basis, and the language was simplified. These were 

two key learnings from the previous study. 

 

2. The Focus Group research method was replaced with Interviews. This was partly due 

to some issues experienced within the focus group in the previous study. Some of the 

participants had a powerful presence during the discussion which I believe led to some 

easily agree with what was being said, or possibly preventing them from expressing 

their own views. Insightful information was gleaned from the focus group discussion, 

and I believed that interviews would allow for a deeper examination of some of these 

issues with the interviewees.  

 

In terms of tangible results, the questionnaire presented quantitative data that was very 

useful in comparing the results over the two years. This data was useful in determining the 

general study behaviour and preferences of both cohorts. From a research perspective, 

quantitative data may not reveal the ‘why’ aspect which is why I believed it was important to 

try to unpack this through the semi-structured interview method. The qualitative data revealed 

some interesting findings, particularly in how the participants placed key importance on the 

interactions with their peers, and how these interactions can be both positive and negative for 

the individual. The importance of peer interaction in terms of creating student engagement 

was not something I had deeply considered at this point. Through reflection I was able to 

analyse these two empirical studies and create a reflexive strategy that would allow the 

students’ voice be the central theme for further research, as opposed to my original agenda of 

the personal reflective learning journal. The reflective learning journal, in the format that was 

provided, did not allow for peer interaction thus reducing the potential positive benefits that 

peer learning can produce. These two studies allowed me to reflect on what was learned and 

narrow the focus.   

The next phase of thinking was to build a research platform that would address the desires 

of the learners to engage in peer learning in a supportive collaborative environment. From a 

theoretical perspective, Social Learning Theory, and particularly, Social Cognitive Theory, 

emerged as the driving force for the next stage of research. I examined various theories and 

social learning delivery methods, these were modified for the research environment to ensure 

the lessons learned and feedback from the students was incorporated in this new approach.  

The process of reflexivity has allowed me to reflect on each element of the study in a 

constructive and practical way, ensuring that key learnings were taken and brought to the next 

research piece.  Being reflexive also develops a willingness to change a research path when 

needed and provide an honest account of what was found within a study. 

The progression viva process also offered an opportunity to reflect on feedback received 

through this engaging process. As such, issues about the necessity to include quantitative data 

were raised, and also the question about performance of the participants. The focus of this 

study was not centred on performance, i.e. students who participate in the proposed activities 
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do better than those that do not. I have attempted to avoid this conclusion as the focus was on 

engagement and self-efficacy, and not claiming that actual performance is altered by the 

interventions. Through reflection, I realised the importance of including a discussion on 

performance, as this would also highlight if any direct harm were caused to the participants in 

the treatment group. The final module mark comparison between the groups in Cycle 3 

revealed the treatment group had slightly outperformed the control group, which if anything, 

indicates no obvious harm was caused to the treatment group participants through the 

introduction of the interventions. 

 

4. Reflections on research methods, tools and interventions 

The following reflections are based on my use of a number of research methods and tools 

that I used over the course of the action research cycles between 2014 to 2016. It is important 

to consider that while I have used known research tools, all have been modified and adapted 

to suit my research environment and context, and in some cases, were originally used without 

prior experience.  

4.1 Action Research 
 

Before considering an action research approach it is important to reflect on what 

specifically is being investigated and if such an approach is suitable. Typically, action 

research is associated with exploratory research, using qualitative or mixed methods, and 

based on an issue a researcher has reflected on and now wants to bring about change. It is a 

practical approach that usually is aligned to a professional context and can involve 

professional peers and participants. The approach is more deductive which may lead to a 

theory upon the completion of the three required action research cycles.  

When considering an action research approach, consider the various models that are 

available. There are subtle differences which can affect the direction of the cycles. In addition, 

consider the time required to complete all three cycles, and the time period required between 

cycles. There is a considerable amount of reflection and action planning required which 

makes it suitable as a reflective approach, which may not be useful for a research study where 

time to complete is a serious constraint.  

4.2 Questionnaire (measuring student habits and preferences) 
 

For the purpose of ascertaining the participants’ study habits and preferences a 

questionnaire tool was designed and used in both Action Research Cycle 1 and Cycle 2. The 

same tool was used across both studies for the purpose of comparison between cohorts and 

years. I had a number of perceptions about the participants and their study preferences, and 

this data was gathered for the purpose of confirming or challenging these perceptions. The 

questionnaire is available in Appendix A. 

 

Summary reflections and lessons learned: 

 

- During the process of designing a questionnaire, and deciding on questions, ensure that 

relevant stakeholders within a research study are also considered, as their input can 
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inform the questions selected leading to a potential greater impact. In addition, for every 

question that is be included, consider why questions are specifically required, and how 

this will inform the research. This process assists in deciding what questions are 

actually useful to a research study and thus eliminating time wasting for both the 

researcher and participants. 

 

- Pilot the questionnaire with a relevant audience, similar to that of the audience for the 

research study. This will determine if the questions are understood and ensure the time 

to complete is accurately stated in the participant information sheet. Within my research 

study my participants were predominately international learners, so this was an 

important process for this study. In addition, consider allocating a free entry text box 

into structured questionnaires to allow participants to enter a response that is not listed 

in the predefined selection. Consider that participants can reveal information that may 

not have been considered previously.  

4.3 Focus groups 
 

A focus group was used in Cycle 1 of the action research study. The purpose for the focus 

group was to explore the experience of the participants using the reflective learning journal, 

specifically to determine if the tool itself was useful in facilitating reflection. The focus group 

also allowed for a wider discussion on studying and learning, informing the next action 

research cycle. The focus group questions are available to view in Appendix B.  

 

Summary reflections and lessons learned: 

 

- Consider selecting participants for discussion groups as opposed to asking for 

volunteers, stratification should be considered in order to better represent the target 

group. This may be useful if attempting to make claims of the wider audience as criteria 

for making claims that a target group is representative of the larger population needs 

strong statistical consideration. 

  

- Assert better control of the discussion in a focus group setting. Within my focus group, 

some participants tried to exert their opinions over others and this needs to be handled 

to allow others to speak freely without fear of reaction from others in the group. 

 

- Be mindful when stating sample sizes, and target groups. Participants who choose not to 

take part within a study are still representative of the population, and may have specific 

reasons for not participating, which are just as worthy of investigation as those who 

participate. Criteria for making claims that a target group is representative of the larger 

population needs to be applied. 

4.4 Interviews 
 

Interviews were used in Cycle 2 to explore the effectiveness of the reflective learning 

journals, and also in Cycle 3, to explore the principal programming lecturer’s position on 
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group learning pre and post treatment, and to explore the experiences of social learning for the 

participants post treatment. The semi-structured interview questions for Cycle 2 (Reflective 

learning journals) are available in Appendix D, the semi-structured interview questions Cycle 

3 (Programming lecturer) are available in Appendix H. The interview questions for the 

participants post-treatment in Cycle 3 (social learning activities) are available in Appendix I.  

 

Summary reflections and lessons learned: 

 

- Consider the power/influence a researcher may have on the research participants when it 

comes to conducting interviews. There was a very low uptake on request for interviews 

at the end of the intervention in Cycle 3. Out of sampling frame of 44, only 4 

participants volunteered, this could be associated with a number of issues, but one could 

be the power/influence I had with this particular cohort. I would suggest considering a 

second interviewer who is not associated with the cohort to potentially mitigate against 

this issue. 

 

- When considering the questions to use at the interview, allow for the interview to take a 

different direction as new learning can occur during the discussion which may be very 

valuable later in the research study.  

4.5 Reflective learning journals 
 

Reflective learning journals were provided to participants in both Action Research Cycle 

1 and Cycle 2. The tool was designed using Microsoft Excel and informed through the 

reflective models of Gibbs’ Reflective Cycle (1998) and Schön’s Reflective Model (1983). 

Participants were encouraged to provide a weekly log entry over the course of one semester 

within a computer programming module. The model for the reflective learning journal that 

was used Cycle 1 is available in Appendix C1, and Appendix C2 is the modified reflective 

learning journal that was used in Cycle 2.  

 

Summary reflections and lessons learned: 

 

- Engage more with research participants when considering a tool that requires active 

participant engagement. The reflective journal exercise may have been more successful 

if the participants were involved in the development of the format and structure of the 

tool itself. 

 

- Conducting a research study with a target group may not be beneficial to the group 

themselves. This needs careful consideration in future research, to avoid causing any 

harm to the target group, such as adding to their existing workload and causing 

frustration. These specific negative outcomes were experienced in this empirical study 

as some participants failed to see the point of completing the journal but felt obliged to 

complete it over the semester.  
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- If a journal is to be considered, a more engaged process is required to ensure both 

student and facilitator are communicating their experiences during the reflective 

process. It is not sufficient to provide a reflective journal on its own, there needs to be a 

follow up discussion session at regular intervals during the study. More engagement is 

required form the facilitator to encourage reflection and to show benefits from the 

process. 

 

- The participants suggested that there should be some type of reward for completing the 

reflective learning journal. The students are generally focused on completing continuous 

marked assessments in their various subject areas and believed this research exercise 

had no direct benefit to them. This could be considered but so too does research ethics 

with regard to providing rewards for engaging in research activities. 

 

4.6 Qualitative feedback forms 
 

Qualitative feedback forms were used to capture the experience of the participants after 

each of the PBL and PAL sessions in Cycle 3. The form itself was designed as a one-page 

sheet with open questions and a comments section. The questions were based on the activity 

itself, outlining the individual roles within the group activity, and what the most and least 

enjoyable aspects were. The form is available in Appendix E. 

 

Summary reflections and lessons learned: 

 

- A one-page paper based form was used, and the uptake on completion of these forms 

over the course of the five social learning activities was generally low. It is worth 

considering capturing feedback through other means, such as focus groups or an online 

tool. Although observing the groups through the activities was anecdotally positive, it is 

also worth considering a structured observational research method in activities such as 

this.  

  

- As the forms were to be completed at the end of each activity the participants were 

perhaps less reluctant to complete a form when they had other external activities to do, 

for example, attending the next scheduled class. The form should be short with straight 

forward questions to answer. Perhaps rating scales would yield a better result, with the 

inclusion of a comments section. The form used within this study were all comment 

based and perhaps added to the lower than expected uptake from the participants.  

4.7 PBL and PAL as social learning tools 
 

The approach used was adapted from the work of Bandura and Vygotsky, in particular, 

the concept of the More Knowledgeable Other (MKO), the Zone of Proximal Development 

(ZPD), and Social Cognitive Theory (SCT) with specific consideration for observational 

learning. The delivery model was Problem Based Learning (PBL) and Peer Assisted Learning 

(PAL). These approaches were introduced in Cycle 3 to investigate if social learning engaged 
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students in computer programming. There was a total of five activities hosted over the 

semester, which were held during the scheduled weekly computer programming class. 

 

Summary reflections and lessons learned: 

 

- A PBL approach was customised and adapted to the research environment, and perhaps 

would not be considered by some researchers as a pure Problem Based Learning model. 

However, the model that was adapted for the research environment was effective and 

allowed for monitoring and adjustments throughout the research study. Adapting 

models to context is worth considering, so long as there is a justification for doing so.  

 

- The adapted PBL model was limited to scope and time constraints. Consider the 

introduction of the full version of PBL which normally spans several weeks, or months, 

as students build on their knowledge while working towards a solution.  

 

- The social learning activities could not have been introduced successfully if it were not 

for the student mentors that participated in the activities. The identification and 

selection of suitable mentors for both PBL and PAL are very important as it is these 

facilitators that motivate the participants throughout the activities. Although discipline 

knowledge is relevant to the role of being a mentor, so too are effective communication 

skills and an ability to have patience with varying knowledge levels. Facilitation is still 

required when using PBL and PAL as learning approaches and mentors should be 

supported throughout the process.  

 

- As the study revealed a positive response to the social learning activities, it is worth 

considering the introduction of a mentoring programme within the focus institution and 

establishing a formal process for mentor selection and a mentor recognition scheme. In 

addition, formal training on social learning approaches should be considered for 

faculties within the focus institution with support personnel and resource availability.  

 

4.8 Measuring and Evaluating Student Engagement 
 

A short list of recommendations will be now be presented as a series of points referring 

specifically to the use of a modified national student engagement tool in Cycle 3, namely the 

Irish Survey of Student Engagement (ISSE), and its implementation in the focus institution.  

 

Summary reflections and lessons learned: 

 

1. The purpose of using the ISSE tool was to ensure a valid instrument was applied, and 

in addition, to allow for the comparison of institutional data with that at a national 

level. The tool contained 92 questions across 14 question themes, and while this is 

useful for a larger institution to acquire a broad perspective of engagement, it would 

be better to modify the questionnaire further to ensure its use meets with the specific 

requirements of investigation. There was a considerable amount of questions which 



  Chapter 7 - Reflexivity 

 

  189 

served no purpose, it would have been better to modify the questionnaire tool further 

so as only to capture relevant data for examination. Originally, there was a hope that 

interesting data may have been found through these responses, but this was not the 

case, if anything, the total engagement score across both the control and treatment 

groups was very similar. The recommendation is to consider using the ISSE tool, but 

consideration for modifying the tool so as only relevant questions are being posed to 

the participants, particularly if engagement is being measured against a form of 

intervention, which was the case for this study. 

 

2. The engagement tool was introduced in Cycle 3, the final action research cycle, it may 

have been useful to use this tool from Cycle 1 from a longitudinal study perspective. 

This could assist in drawing meaningful conclusions for any interventions introduced 

throughout an entire study. 

 

3. When examining student engagement data, the researcher needs to be cautious when 

interpreting the results and when claiming connections between activities and 

engagement scores. Engagement data can be influenced by not only what happens 

within the institution, and what is known, but also outside of the institution and what is 

unknown.  

 

4.9 Measuring and Evaluating Academic Self-Efficacy 
 

A short list of recommendations will be now be presented as a series of points on the use 

of a questionnaire tool in Cycle 3 to measure academic self-efficacy, and specifically the 

approach recommended through Bandura’s (2006) guide for constructing self-efficacy scales.  

 

Summary reflections and lessons learned: 

 

1. The design of the tool using the 100 point scale was useful, and the tool itself was easy 

to complete by the participants. The total average efficacy scores for both the control 

and treatment group at the start of the study were very similar, this is encouraging 

when considering the usefulness of the measurement tool itself. This suggests it is 

useful for carrying out efficacy research across groups. In addition, it is worth 

remembering that when measuring self-efficacy, the measurement is measuring ones’ 

belief in their capability as opposed to actual performance. 

 

2. The approach to determining which efficacy questions to include in the questionnaire 

should be considered carefully. Upon reflection, it may have been useful to include 

more group related questions within the efficacy tool to draw stronger conclusions of 

potential impact of the social learning activities received by the treatment group. 

Originally the focus was on performance within programming skill areas, but the 

intervention activities related to group work, and working with others to solve 

problems, this perhaps should have been a greater focus within the questionnaire. 
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3. Upon the completion of the study, a potential issue was found with regard to 

measuring self-efficacy and safeguards should be considered to minimise any potential 

motivational effects of self-assessment. Pajares and Urdan (2006, p.314) suggest self-

efficacy judgements should be recorded privately without personal identification to 

reduce social evaluative concerns and that the self-efficacy scale is identified by code 

number rather than by name. Within this study, participants did identify themselves by 

name, but were informed that their responses would be anonymised. Pajares and 

Urdan (2006) also suggest that the research tool should be labelled using a nondescript 

title such as ‘Appraisal Inventory’ rather than ‘Self-Efficacy’, this was not the case 

within the tool used for this study. A more transparent approach was used in that 

participants were aware that the research was related to self-efficacy, and a brief 

discussion was held on the merits of investigating self-efficacy. Private recording of 

efficacy judgements may reduce evaluative concerns but it could be argued that it does 

not eliminate them entirely, participants may assume their private recordings will be 

evaluated at a later time and they may retain some evaluative concerns (Pajares and 

Urdan, 2006). This is also worth considering when drawing conclusions when using 

such a tool.  

5. Summary 
 

The empirical research projects I completed within all three action research cycles have 

revealed some interesting findings, findings that are useful to my understanding, to others 

within my faculty and beyond. Conducting research is a skill, and initial endeavours become a 

learning experience for the individual, as much as they are fact finding missions of 

understanding. Learning occurs from each experience, in terms of decisions made and 

methods used. These learnings form the basis for conducting the next research piece, in which 

confidence is galvanised between research methods used. This process of reflection, and 

reflexivity, creates a level of doubt on past research projects with regard to how objective the 

researcher was at the time, how the data was interpreted given the knowledge available, but at 

the same time, adds a silent voice of caution in conducting future research. This creates a 

positive platform to more forward as reflection enables the researcher to ask questions about 

their past research performance and enforces the need for a rigorous methodological approach 

for future empirical research. Therefore, reflexivity is not just focusing on the data and 

results; it is about carefully considering the methods and methodology. I believe this approach 

can be shared in practice with others to form a rich learning environment.  

My research data and results were shared with faculty members and the response I 

received was mixed. Initially, the qualitative results were disregarded by others in my 

research environment, and a focus was placed on the quantitative findings. The general view 

from my faculty peers was that qualitative data is difficult to draw any meaningful 

conclusions, and this was a challenge I faced particularly after presenting my first set of 

results from Action Research Cycle 1 in 2014. It was through discussion that interest was 

raised, my ability to communicate the importance of qualitative data in highlighting and 

uncovering a problem was realised by interested faculty members. There was a sense of 

achievement on my part in accomplishing this, and as a result, other faculty members are now 
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engaging in qualitative research in both a formal and informal way. My ambition through the 

entire study was to share the results with my peers with a view to inspiring and motivating 

others to ask similar questions to the ones I was seeking to address, to believe in the 

importance of engaging students in learning, and developing academic self-efficacy. In 

addition to sharing my research experience and findings with faculty members within my 

institution, I felt it was also crucial as a research practitioner to share research with others 

outside of my institution. This process enabled me to reach a similarly interested audience and 

to test the robustness of my research approach with others. It also enabled me to network with 

others who had performed similar research in their environments which was very useful to 

compare and discuss approaches, tools and findings. Attending and presenting at conferences 

also allowed me to build confidence and intellect in discussing educational issues that 

resonate in all institutions and furthered my engagement with the sector.  

The reflexivity literature, combined with the empirical research and engagement with the 

sector, allows for a more competent understanding of what reflection and reflexivity is. 

Mauthner and Doucet (2003) suggest it may be more useful to think in terms of ‘degrees of 

reflexivity’ and I can relate to this when looking back at my research journey. The reflections 

I had after completing Cycle 1 were challenged and built upon when undertaking subsequent 

studies. Documenting reflexivity in research allows the intended audience to orientate 

themselves to approaches and decisions made within the research. Barry et al. (1999) state the 

importance of reflexivity lies in its potential to promote honesty and transparency within the 

research process, with the aim being to improve quality. By detailing decisions which are 

taken, a clear honest and transparent audit trail is established, this being viewed as an 

important strategy for achieving rigour within qualitative research (Sandelowski 1986).  

While being reflective is an important activity for a researcher, it also carries a warning in that 

too much reflection can lead a researcher to be trapped within their research with excessive 

‘looking within’ and an inability to create pathways to continue. Waterman (1998) suggests 

that too much introspection can lead to a lack of action resulting in the objectives becoming 

secondary to the reflexive commentary. The importance of balancing reflection with 

progression must be understood, and perhaps, through experience, this balancing process 

becomes more fluid.  

To summarise, reflection and reflexivity is a continued subjective exercise assumed by a 

researcher, primarily seen in qualitative research, which should be presented to the audience 

in a rigorous, connected, relevant and truthful way. The next and final chapter, Chapter 8, will 

present the Conclusions, Recommendations and Further Work for this study. 
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Chapter 8 
Conclusions, Recommendations and Further Work 

1. Introduction 
 

This chapter will present the conclusions, recommendations, key findings, contribution to 

the practice of education and suggestions for further work relating to this action research 

study.  For the purpose of connecting this discussion, Figure 8.1 below is a reminder of the 

research methods and data collection tools for all three cycles. 

 

Figure 8.1: Action Research Cycles: Research methods and data collection summary 

  

 
 

The conclusions are drawn from the three action research cycles between 2014 and 2016 

and are further interpreted with new knowledge gained since the completion of each cycle. 
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2. Findings and Conclusions 
 

This section is divided into four parts: conclusions from the three action research cycles, 

key findings, answering the research questions and my contribution to the practice of 

education. 

2.1. Action Research Cycle Conclusions  
 

The first cycle of the action research study commenced with an investigation into the 

study habits and preferences of first year BSc in IT programming students, combined with the 

use of a reflective learning journal within their second semester.  This study led to the second 

cycle in which study habits and preferences were measured again, along with the use of a 

modified reflective learning journal.  Action Research Cycle 3 introduced social learning 

using PBL and PAL as the approaches, in addition to measuring student engagement and self-

efficacy.   

When examining the study behaviour questionnaire used in Cycle 1 and Cycle 2, 

computer programming was the subject area the participants identified as the most 

challenging, this finding was in keeping with the general informal conversations that occurred 

with students within the focus institution and confirmed within the literature (Porter et al., 

2013).  The students were predominately international and work commitments were identified 

as the biggest obstacle to study time.  The participants over both studies highlighted the 

importance of the materials provided by the lecturer and the importance of the use of video 

clips to assist in their learning.  Participants also expressed an interest in using new methods 

of studying which was encouraging.  

Cycle 1 and Cycle 2 introduced a reflective learning journal as a tool to facilitate 

engagement and learning in computer programming.  This tool was inspired by the work on 

reflection by both Gibbs (1998) and Schön (1983). The tool was created using a spreadsheet 

tool, please see Appendix C1 and C2 for sample layouts of the journal.  The findings from the 

use of the reflective learning journal in Cycle 1 was based on an analysis of the journal 

submissions, and a post-activity focus group discussion. It became apparent that although the 

uptake was high in the initial engagement in this activity, the completion rate of the journal by 

the end of the semester was low. Within the participant journal feedback the conclusion of its 

effectiveness was more negative than positive. Through the feedback and through reflection, I 

re-designed the reflective journal tool and incorporated additional support as suggested 

through the feedback and implemented a reflective learning approach for Cycle 2.  I was not 

satisfied that the approach to reflection through a reflective learning journal tool had 

adequately concluded within the first action research cycle.  Some of the failings of the first 

attempt were identified as a lack of support through the process itself, and the tool was 

difficult to complete.  The second attempt aimed at rectifying these issues with the hope of a 

more positive finding.  However, the findings from Cycle 2 were similar to the findings in 

Cycle 1, this was captured through the feedback within the journal tool itself, and also 

through end of semester participant interviews.  The conclusion section within the journal 

generally contained comments that the journal exercise was not assistive in learning, and 

more of a task that had to be completed, similar to an assignment except with no reward.  

When reflecting on the use of the reflective journal tool over the two action research cycles, it 
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can be interpreted that the group were generally positive about the concept of reflection, and 

the importance of looking back over course material for learning, but were generally negative 

about the process of completing journal entries on a weekly basis. The participants failed to 

see any learning benefit reflecting in this way on a weekly basis and saw it as more of an 

arduous task without any obvious benefit.  The interviews revealed a similar finding, but 

crucially confirmed that group learning was a preferred method of study outside of class time, 

which was a key inspiration for the development of the interventions for Cycle 3. Reference 

was also made to the high volume of assignments the students had to undertake, in addition to 

their heavy work commitments (already known Cycle 1), so an approach to bringing about 

learning would be useful if it occurred within classroom time itself, and not as an additional 

activity to be completed outside of classroom time.  This would also facilitate broader 

engagement from the cohort, as the strategy was to facilitate engagement from those that were 

currently disengaged or had low self-efficacy within computer programming. Hosting 

activities within class time was perceived as a more practical approach to reaching as many 

learners as possible.   

Cycle 3 was comprised of a number of quantitative and qualitative methods, those being a 

student engagement and self-efficacy questionnaire that was provided to participants at the 

start and end of their semester, participant feedback forms on the PBL and PAL activities, and 

interviews, with both the principal programming lecturer and from student participants.  The 

purpose of this approach was to gather a number of data sets to determine if a connection 

could be made between engagement, self-efficacy and the activities themselves.  Table 8.1 

below provides a summary of the findings from the qualitative research methods used within 

Cycle 3.  The most enlightening finding was that the participants enjoyed social learning 

activities when used within computer programming, and the principal lecturer also saw the 

benefits of this approach upon the conclusion of the study, this was very encouraging and sets 

a pathway for further research within this area. 

 

Table 8.1: Summary of the Findings from Qualitative Research Methods Used in Cycle 3 

(2016) 

 

Research Methods and Study Key Learnings 

PBL and PAL activity feedback 

forms – Analysis of participant 

feedback 

- The feedback was very positive and clearly the 

participants have an appetite for further social 

learning activities. 

- Very few negative comments arose; two consistent 

messages were to do with allowing more time to 

complete the activity itself, and, to have the module 

lecturer available, particularly within the PAL 

sessions. 

Interview – Principal 

programming lecturer, pre and 

post-treatment 

 

- The pre-treatment interview revealed a strong 

stance against social learning / group work, and 

how it can negatively affect the more capable 

students in a class. 
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Interview – Principal 

programming lecturer, pre and 

post-treatment (continued) 

- The post-treatment interview revealed a favourable 

outcome for introducing social learning / group 

work for future cohorts.  

Interview with participants within 

the treatment group, post 

treatment 

- The participation in the post-treatment interviews 

was low, and therefore limited data was produced, 

but generally the participants were positive about 

group learning and social learning activities (low 

participation may have occurred because of the 

power-influence I had within the study). 

- The mentors involved in the social learning 

activities interestingly described how much they 

had learned themselves through the process of 

teaching / mentoring others. 

- The mentors had flagged something of interest and 

worth considering – the mentors were asked follow 

up questions from their peers outside of the 

scheduled social learning activities, resulting in an 

additional work load for the mentors involved in 

the PBL and PAL sessions.  

- Social learning through study groups was again re-

enforced as a preference from the participant 

interviews.  

2.1.1. Examining the Student Engagement Questionnaire 
 

The student engagement questionnaire tool contained 14 question themes, further 

subdivided into 92 questions, of which 16 questions were identified as useful for comparison 

between the control and treatment groups. The modified questionnaire tool, based on the ISSE 

tool, was primarily utilised to measure student engagement between the control and treatment 

groups, capturing scores at the commencement of the semester, and scores at end of the 

semester. It would be inappropriate to suggest the differences between the group scores was 

specifically related to the intervention activities that the treatment group received between the 

measurement of student engagement, but the activities themselves may have contributed to 

some individual score changes. For this reason, questions that had a higher potential to be 

related to the intervention activities were identified for discussion and analysis.  

There was a positive increase for the treatment group with regard to asking questions or 

contributing to discussions (Figure 5.1, p. 125), and a further positive finding was noted with 

regard to using student learning support services, including programming support classes 

(Figure 5.4, p.128). These results were not entirely surprising given the support activities the 

treatment group received, but it does further strengthen the case that the activities themselves 

had an impact and are evident in the data. It is also encouraging to see that students are 

potentially more willing to engage in discussions with their peers which may be another 

positive influence of introducing social learning in the classroom. With regard to discussion, 

it is worth noting that both the control and treatment group had scored themselves negatively 
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with regard to including diverse perspectives in class discussions or written assignments 

(Figure 5.5, p.129).  This result underscores the importance of facilitating discussion through 

what Tinto (1997) referred to as a learning community for the purpose of allowing students to 

interact, to get to know each other and how they come to share the experience of learning. 

Carton (2006) warned this type of interaction around challenging perspectives can bring about 

a degree of uncertainty as students attempt maintain their own assumptions and worldviews 

which can be challenged in such learning communities. While this process can be considered 

informal, the notion of examining diverse perspectives can be formalised through suitable 

assessments which is worth reflecting on for classroom implementation, for example, Murray 

and McConachy (2018) refer to lecturers as cultural mediators who can draw cultural 

references from students themselves through international case studies. 

There was a marked increase in the treatment groups’ ability to put together ideas or 

concepts from different subject modules when completing assignments, or during class 

discussions (Figure 5.6, p.130), the treatment activities may have contributed to this score as 

students had engaged in problem investigation, group analysis and discussion. There was also 

a positive finding whereby the treatment group had commenced the semester with a low score 

regarding discussing ideas about coursework with teaching staff outside of class time (Figure 

5.7, p.131). The end of semester result for the treatment group increased meaningfully, and 

more in line with the control group, this is a positive finding and the social learning activities 

may have contributed to this as discussions with staff post treatment activities was noted by 

relevant staff members and student mentors, who may have been seen as ‘teaching staff’ in 

the eyes of the participants. As the majority of participants were Brazilian, Crabtree and Sapp 

(2004) noted that the conception of learning for a Brazilian student is not constrained to the 

learning environment but represents an on-going process involving social, emotional and 

physical closeness between teachers and students, further reported by Santili et al. (2011) 

stating that Brazilian students consider learning as a process that is not limited to the 

classroom. The social learning treatment activities may have positively related to this learning 

conception. 

There was also a positive change in score for the treatment group with regard to having 

conversations with students with different religious beliefs, political opinions or personal 

values (Figure 5.8, p.132). In addition, a positive increase for the treatment group regarding 

their opinion of the focus institution’s role in encouraging contact among students from 

different economic, social and ethnic/national backgrounds was discovered (Figure 5.14 

p.138). The treatment group also scored higher than the control group for their rating score on 

working effectively with others (Figure 5.15, p.139) and understanding people of other racial, 

ethnic and national backgrounds (Figure 5.16, p.140). The social learning activities would 

have facilitated a considerable amount of group discussion, and with a diverse multicultural 

study body, this result is a positive finding and suggests the introduction of the activities 

contributed to this positive impact.  Christie et al. (2008) state that many mature students 

experience fragile identities as learners and have difficulty relating to new learning 

environments which further supports the development of informal and formal activities to 

bring about rich interaction between students. Stuart (2006) highlights the importance of 

social integration and it how supports student retention, progression and performance.  

Christie (2009) suggests further research is required to understand the dynamics of learner 

identify formation which is vital for understanding the first-year transition.  
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A noteworthy change occurred over the semester with regard to organising and connecting 

ideas, information or experiences into new, more complex interpretations and relationships 

(Figure 5.9, p.133). This type of activity is related to Problem Based Learning and Peer 

Assisted Learning. Although the control group did not receive any of the social learning 

treatment activities, they moved their rating score higher by the end of the semester. The 

treatment group still outperformed the control group in this question, but it is still worth 

noting the control group score change and suggests using caution when interpreting findings 

and drawing conclusions. A similar scenario occurred with regard to examining how others 

gather and interpret data and assessing the quality of their conclusions (Figure 5.10, p.134), 

which is also linked to the social learning activities. Both the control and treatment groups 

concluded the semester with similar scores, with very little difference between the results. 

And again, the control group revealed a more positive increase with regard to developing 

communication skills relevant to computing (Figure 5.12, p.136), with the treatment group 

showing little change at the conclusion of the semester. Also, worth noting is, a positive 

increase in the control groups’ score relating to understanding someone else’s views by 

imagining how an issues looks from their perspective (Figure 5.13, p.137), the data reveals an 

increase despite not receiving any of the social learning treatment activities. With regard to 

reflection, students were asked to examine their strengths and weaknesses of their own views 

on topics and issues (Figure 5.11, p.135). The treatment group score for this question was not 

substantially higher, and if anything, had reduced upon the conclusion of the semester. 

However, the control group significantly outperformed the treatment group which suggests 

the social learning activities had no impact for this question theme for the treatment group.  

When comparing the control and treatment groups data with that of the ISSE Results from 

2015 report, 11 questions were identified as useful for discussion and analysis. Both the 

treatment and control groups outscored the ISSE score for the question relating to working 

with other students inside class to prepare assignments (Figure 5.18, p.143). Both the control 

and treatment groups engage in this as a regular activity, so this was not a major surprise, but 

confirms a positive finding in this regard. When it comes to preparing assignments with other 

students outside of class an even picture is presented across the control, treatment and ISSE 

findings, with the control and treatment group scoring marginally higher than the national 

findings (Figure 5.19, p.144).  

There was a positive difference in score between the control and treatment group and that 

of the ISSE findings, both the control and treatment groups have a stronger score relating to 

tutoring or teaching other college students than that of the ISSE data (Figure 5.20, p.145).  

There were positive results for both the control and treatment groups with regard to 

having conversations with students who are very different in terms of their religious beliefs, 

political opinions or personal views (Figure 5.21, p.146). The treatment group, in particular, 

scored very highly within this question theme.  

The control and treatment group outscored the ISSE findings with regard to participation 

with a student group or learning community (Figure 5.22, p.147). This is a strong finding and 

further endorses the facilitated approach in engaging in group learning activities within the 

focus institution. Craton (2006) suggests a better social transitioning experience can be 

achieved through the formation of a learning community, and for international learners who 

are away from their families, the importance of local social supportive relationships is 
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underscored as they navigate the higher education system and environment (Wilcox et al., 

2005).  

The ISSE findings outscored both the control and treatment groups with regard to the 

focus institution providing the support needed to help succeed academically (Figure 5.23, 

p.148), the ISSE finding is considerably higher which requires further reflection on why our 

cohort results are lower than the national findings. Astin’s (1993) large-scale U.S. 

correlational study of what matters in college identified two environmental factors for 

bringing about a positive change in students’ academic development, these two factors were 

interaction among students and interaction between faculty and students which further 

highlights the importance of institutional development work to support these important areas.  

There was a high score similarity between the treatment group and the ISSE findings 

regarding working effectively with others (Figure 5.25, p.150), the control group scored 

considerable lower for this question, which is an indication of the impact of the social 

learning activities introduced for the treatment group over the semester.  

When examining self-reflection, both the control and treatment groups scored lower when 

compared to the national findings (Figure 5.26, p.151), however, both groups are engaged in 

self-reflection, with the treatment group claiming to self-reflect more often. This result 

indicates the importance of continuing to engage students in reflection and warrants further 

examination of what strategies are used within public sector institutions to facilitate strategies 

for student self-reflection.  One such consideration is peer and self-assessment approaches 

that are known to encourage reflection which assist in the development of professional and 

lifelong learning skills (Boud et al., 1999; Boud, 2001; Nicol & Macfarlane-Dick, 2006). 

There was a noteworthy finding relating to understanding people of other racial, ethnic 

and national backgrounds (Figure 5.27, p.152) which is of particular importance as students 

that have the opportunity to interact with peers from diverse backgrounds show the greatest 

engagement in active thinking and growth in intellectual and academic skills (Gurin, 1999, 

Gurin et al., 2012). The treatment group outperformed both the control group and ISSE 

findings, and interestingly, the treatment group scored higher for both the often, and very 

often categories for this question theme. This is an indication that the social learning activities 

introduced to the treatment group facilitated this positive outcome.  

2.1.2. Examining the Self-Efficacy Questionnaire 
 

The self-efficacy tool (adapted from Bandura’s (2006) work on self-efficacy) contained 26 

questions, in which 16 questions were related to specific skills/abilities within computer 

programming, 6 questions related to overcoming problems within programming 

assignments/projects, and 4 questions were specifically related to working in group-based 

programming activities. Both the control and treatment group were invited to complete the 

self-efficacy questionnaire at the start of the programming module in Semester 2 of Year 1. 

Both groups were also invited to complete the end of semester self-efficacy questionnaire tool 

to facilitate measuring any differences that may have occurred. The intervention, namely the 

social learning activities, was introduced to the treatment group over the course of the 

semester, while the control group received no such formal activities. It is important to point 

out that social learning may have occurred informally, in that students may have formed their 
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own study groups to facilitate learning, this may have been the case for both the control and 

treatment groups.  

The overall end of semester group comparison score revealed a small increase in self-

efficacy in computer programming for the treatment group (Table 6.3, p.161) when compared 

to the control group, but this could not be considered meaningful. 10 of the 26 questions were 

included for analysis and discussion as these, in some way, pointed to evidence of impact, and 

in some cases, evidence of caution when considering impact. These contradictory findings 

were found within the specific programming skill related questions (questions 1 to 16). This 

suggests that despite the social learning activity intervention, both groups perceived their self-

efficacy in specific programming skill areas as similar. Towards the end of the questionnaire, 

6 questions were associated with overcoming computer programming problems and the 

treatment group scored positively in this area. Some of these questions specifically related to 

the types of activities that were included in the social learning activities, which suggests a 

positive impact of the intervention (Figure 6.4, 6.5, 6.6, 6.7, p.164 to 167)  

The strongest evidence of impact from the social learning activity intervention was found 

in the final four questions of the efficacy questionnaire (questions 23 to 26), these were 

associated with self-efficacy in group-based programming activities. The control group had a 

higher self-efficacy score for all four of these questions at the start of the semester, and by the 

end of the semester, the treatment group had outperformed the control group in all four 

questions (Figure 6.8, 6.9, 6.10, and 6.11, p.168 to 171).  This is a positive result that 

correlates with other studies, such as the study conducted by Katinka et al. (2005) on group 

work skills among graduates who experienced problem-based learning within their 

programmes demonstrated that students were better prepared with respect to communication 

skills and group work.  

The groups that received the treatment were formed organically and without facilitation 

although the literature suggests that different grouping criteria for small group formation 

should be applied as it affects learning performance and social behaviours of grouped 

members (Hooper & Hannafin, 1988; Lin et al., 2010, Webb, 1982). Robbins and Fredendall 

(2001) state that homogeneity is positively related to team success and motivation. Some of 

the literature also suggests that student characteristics such as age and gender positively affect 

morale, satisfaction, commitment and performance (Jehn et al., 1999) while other studies did 

not find any significance regarding gender participation (Howard, 2002).  Takeda and 

Homberg’s (2014) study on the effects of gender on group work process and achievement 

suggests that students in gender balanced groups display enhanced collaboration in group 

work processes due to reduced social-loafing behaviour. As the intervention activities 

experienced by the treatment group were short in duration, this may have mitigated against 

social-loafing behaviours. One key aspect of this study was not assessing the group activities, 

no grade was applied to the group or the individual so this may have allowed for a greater 

level of engagement as other risk factors were mitigated against.  Ruiz Ulloa and Adams 

(2004) point to the importance of defining clear roles and goals in group sessions, which was 

also a feature of the intervention activities, particularly the PBL sessions.  The qualitative 

evidence captured through the activity feedback forms also support this finding as the 

participants stated they enjoyed the interaction with their peers and requested similar social 

learning activities to continue beyond the study. 



Chapter 8 - Conclusions, Recommendations and Further Work 

 

200 

With regard to measuring self-efficacy and programming performance, it is difficult to 

claim that the social learning activities received by the treatment group had any impact on 

their actual programming skill. This is because the social learning activities were only one of 

many possible attributes that led to the students’ performance in programming. This correlates 

with Schullery and Schullery’s (2006) research on diversity in membership of learning groups 

as they found no obvious answer to whether mixed groups are an advantage, further 

highlighted by Sweeney et al. (2008) in their study on multicultural group work who 

recognise the benefits but state it is difficult to suggest that group work is better than 

individual work when measuring performance. When examining the end of semester 

computer programming grades for both the control and treatment groups, the treatment group 

slightly outperformed the control group, with an average score of 55% versus 49% (Figure 

6.13, p.174). The actual grade comparison was a useful exercise as it revealed that no obvious 

harm was caused to the treatment group because of the interventions, and in addition, no 

obvious harm was caused to the control group, particularly as their grades across the grading 

categories resembled similar results from previous cohorts.  

In conclusion, no strong claim can be made that social learning activities enhance 

computer programming ability or performance. So rather than linking this to performance, a 

conclusion can be made that introducing group work enhances the perceived ability of an 

individual to work in a group, which is a finding worth sharing when some may consider 

group work counter-productive. Chowdhury et al. (2002) state that students’ attitudes toward 

group work differ and depend on their self-efficacy which can lead to higher or lower 

satisfaction.  This endorses the role and responsibility approach to group work to ensure all 

members can play a part on developing their self-efficacy regardless of their ability, and 

Landy (1989) found that a particular group member may be satisfied with the group 

environment even with a lower group performance.  Problem Based Learning allows for 

multiple role types, including technical and non-technical which also supports the 

development of efficacy in group work. Another conclusion can be made that group work 

does not impact negatively on performance, which was suggested by the principal 

programming lecturer at the commencement of this study, as the treatment group 

outperformed the control group, but of course does not count for individual cases where 

performance was impacted. It is worth noting that students may be apprehensive of group 

work as some find it intimidating (Fassinger, 1996, Fassinger & Howard et al., 2002) and 

because of language competence (Arkoudis & Kelly, 2016; Li, 2012) which is particularly 

relevant with an international student cohort.  

 

2.2 Key Findings 
 

The shortlist below represents the key findings from completing the three action research 

cycles between 2014 and 2016. 

 

1. Computer Programming was identified as the most challenging subject area as 

evidenced in both Cycle 1 and Cycle 2 and correlates with the findings in the literature 

as a challenging subject and associated with high failure rates (McKinney & Denton 

2004; Sloan & Troy 2008; Porter et al., 2013). 
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2. Participants failed to see any benefit in engaging in structured reflecting on learning 

and reflecting through the use of a Reflective Learning Journal. This was evidenced in 

both Cycle 1 and Cycle 2, although a few participants did engage in the reflective 

process, the majority found these activities time consuming and burdensome.  

3. The use of Problem Based Learning (PBL) and Peer Assisted Learning (PAL) were 

useful approaches in introducing social learning in computer programming. The 

participants expressed their satisfaction during these activities requesting similar group 

learning activities to continue.  The principal programming lecturer also confirmed it 

was an effective approach, which contrasts with the original belief that group work is 

counter-productive in programming. 

4. The Student Engagement Questionnaire overall group comparison scores were similar, 

but when examining specific questions relating to the types of social learning activity 

experienced by the treatment group, a positive change in score was observed. The 

findings relate to working in diverse multicultural groups which is a key transversal 

skill that the IT and computing sector desire. The key findings from the engagement 

questionnaire are shortlisted below:  

 

- There was a positive change in score for the treatment group with regard to having 

conversations with students with different religious beliefs, political opinions or 

personal values (Figure 5.8, p.132). In addition, a positive increase for the 

treatment group regarding their opinion of the focus institution’s role in 

encouraging contact among students from different economic, social and 

ethnic/national backgrounds was discovered (Figure 5.14 p.138). The treatment 

group also scored higher than the control group for their rating score on working 

effectively with others (Figure 5.15, p.139) and understanding people of other 

racial, ethnic and national backgrounds (Figure 5.16, p.140).  This is a positive 

finding considering the perceived cultural challenges that can arise within a group, 

such as the norms of behaviour, communication and decision-making may not be 

agreed across all members (Shaw et al., 2015).  

- Both the control and treatment groups had a stronger score relating to tutoring or 

teaching other college students when compared against the ISSE data (Figure 5.20, 

p.145). Research shows that the tutoring process leads to positive academic, social 

and team skill development, and provides the opportunity of receiving immediate 

feedback which can lead to positive academic achievement of tutees. (Fuchs et. al., 

1995; Hsiung, 2010). 

- There were positive results for both the control and treatment groups with regard 

to having conversations with students who are very different in terms of their 

religious beliefs, political opinions or personal views (Figure 5.21, p.146). The 

treatment group scored very highly within this question theme. This finding 

correlates with what Hilman (2005) described as identify formation through group 

discussion which Baxter and Britton (2001, p.94) describe as a ‘conscious 

reshaping of the self’.  

- The control and treatment group outscored the ISSE findings with regard to 

participation with a student group or learning community (Figure 5.22, p.147). The 

importance of participation within a learning community has been underscored and 
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Dirkx (1997) states that this transformative learning process allows the student to 

build new meaning structures to make sense of their changing world.  

- There was a high score similarity between the treatment group and the ISSE 

findings regarding working effectively with others (Figure 5.25, p.150), the control 

group scored considerable lower for this question, which is an indication of the 

impact of the social learning activities introduced for the treatment group over the 

semester. This finding correlates with the benefits of small group learning such as 

positive peer group integration and cohesion (Jordan et al., 2008).  

- There was a noteworthy finding relating to understanding people of other racial, 

ethnic and national backgrounds (Figure 5.27, p.152). The treatment group 

outperformed both the control group and ISSE findings.  This is a positive finding 

as the literature presents a mixed view on mixed-culture groups as students may 

feel frustrated and angry when they are placed in a multicultural group (Volet & 

Ang., 2012; Murray & McConachy, 2018).  However, other studies highlight the 

benefits such as personal growth by challenging stereotypes, effective 

communication skill development with people of varied backgrounds and fostering 

mutual respect through group work (Hardy & Tolhurst, 2014; Tienda, 2013; 

Turner, 2013).  

 

5. The Self-Efficacy Questionnaire overall group comparison scores revealed a slight 

increase in efficacy for the treatment group.  Upon further examination a key finding 

was observed when examining the group work related questions. The final 4 questions 

of the questionnaire (questions 23 to 26) were associated with self-efficacy in group-

based programming activities. The control group had a higher self-efficacy score for 

all four of these questions at the start of the semester, and by the end of the semester, 

the treatment group had outperformed the control group in all four questions (Figure 

6.8, 6.9, 6.10, 6.11, p.168 to 171). This finding strongly suggests that introducing 

group work enhances the perceived individual ability of working within a group, 

which is a finding worth sharing when some may consider group work 

counterproductive.  In addition to efficacy development, empirical studies also 

emphasise that student interaction, like studying cooperatively or with peers, can lead 

to increased success (Howard and Smith-Goodwin, 2010; Hsiung, 2010). 

6. Introducing social learning activities in computer programming does not result in any 

obvious harm for high performing students. The student mentors pointed to the 

benefits of mentoring and how it became a learning and development process for 

themselves. The end of module results revealed the treatment group slightly 

outperformed the control group, with an average score of 55% versus 49%, further 

endorsing social learning as a pedagogical approach for computer programming. In a 

PBL study conducted by Kinnunen and Malmi (2005) over several years, group work 

was generally considered a positive experience and they reported that students wanted 

the experience of working in groups over individual work which was a major reason 

for students participating in their PBL studies. 
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2.3.  Answering the Research Questions 
 

This section addresses the research questions presented in Chapter 1 – Introduction (p. 5). The 

conclusions presented are drawn from previous chapters and are provided here for 

completeness.  

 

Q.1: What do 1st year BSc in IT students identify as challenging subject areas? (Cycle 1 and 

Cycle 2) 

 

Conclusion: Computer Programming was identified as the most challenging subject 

area in both Cycle 1 (65%) and Cycle 2 (74%). This correlates with my own 

conversations with students and faculty and with the literature review in that learning 

computer programming is difficult and challenging for most students and requires 

considerable practice (Yang et al., 2015). This challenge can also develop a sense of 

frustration in the student, as programming concepts can be difficult to grasp and slow 

to acquire. This process can lead to what Connolly et al. (2009) describe as 

‘programming anxiety’.  

 

Q.2:  What are the study preferences and study challenges of 1st year BSc in IT students? 

(Cycle 1 and Cycle 2) 

 

Conclusion: The questionnaire data in Cycle 1 and Cycle 2 revealed the high 

importance students place on the materials provided by the lecturers, in this case, 

lecture notes uploaded to our VLE (Virtual Learning Environment).  Other important 

study preferences included materials found through internet searches, books and video 

clips. Regarding study challenges, work commitments had the greatest impact on 

study time as identified by participants in both Cycle 1 and Cycle 2.  The literature 

highlights barriers and challenges for mature-age learners (non-traditional) when 

returning to higher education and some examples include the management of personal 

and professional responsibilities (Finnegan et al., 2014) with many already fulfilling 

multiple roles so acquiring the student role can be an additional pressure (Stone, 2008; 

Cullity, 2006). 

 

Q.3: Do 1st year BSc in IT students see any benefit in the process of reflecting on learning? 

(Cycle 1 and Cycle 2) 

 

Conclusion: Data from Cycle 1 and Cycle 2 clearly revealed that students struggled 

with the concept of structured reflection and this points to the requirement of a greater 

level of engagement with the participants during the weekly reflective process. The 

literature points to similar situations arising, in Barnard’s (2011) study the interest 

level was high at the beginning but diminished over time. Despite the benefits of 

reflective learning highlighted in the literature, such as how the process clarifies 

meaning resulting a change of perspective and how it can recapture and facilitate 

examination and evaluation of an experience (Boyed and Fales, 1983; Boud et al.; 

1985), there is a clear distinction between unstructured and structured reflection, 

unstructured being reflection without the need to document. This study set out to 

introduce a structured approach to reflective learning which can be summarised as a 
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counter-productive and time-consuming as participants failed to see any obvious direct 

benefit from structured reflecting on learning. Moon (2013) states that students need to 

be well supported to write reflectively, and with our international cohort considered, 

the reflective writing process may have presented as a time-consuming challenge.  

 

Q.4: Do 1st year BSc in IT students derive any benefit from using the spreadsheet designed 

reflective learning journal tool? (Cycle 1 and Cycle 2) 

 

Conclusion: The tool itself seemed to be easy to use as it was a static spreadsheet file 

that could be opened with or without internet access. The conclusion drawn from both 

Cycle 1 and Cycle 2 reveal while the tool itself is practical, and easy to navigate, it is 

the process of completing the weekly entries that caused the greatest challenge. I 

cannot conclude that the tool itself was problematic through its design. The 

engagement in structured reflecting on learning was the primary issue for the 

participants in both Cycle 1 and Cycle 2.  

 

Q.5 Are Problem Based Learning (PBL) and Peer Assisted Learning (PAL) suitable social 

learning approaches that can be used within a computer programming module?  

(Cycle 3) 

 

Conclusion: Post treatment the lecturer could clearly see the benefit of such 

approaches and stated that this would now be considered in future iterations of the 

module. The approaches were easy to implement and created an engaged and lively 

classroom through group activity and discussion. The participants, through data 

captured through the social learning activity feedback forms, clearly enjoyed the social 

learning activities and requested similar activities to continue. The literature supports 

this and suggests PBL and PAL learning approaches develop positive student 

engagement (McDowell et al. 2002; Williams et al. 2003; Braught et al. 2011), positive 

collaboration and increased success (Howard and Smith-Goodwin, 2010; Hsiung, 2010), 

and fosters positive learning feedback between peers (Fuchs et. al., 1995; Hsiung, 2010). 

There were very few negative participant experiences which further endorse these 

learning approaches. It must be noted that these were non-assessed activities which 

further facilitated the engagement of the students and assessing students in groups may 

create resistance to such learning activities. 

 

Q.6 Can social learning activities encourage students to engage in individual reflection? 

(Cycle 3) 

 

Conclusion: To answer this question it is worth considering the actual uptake on the 

completion rate of the social learning activity feedback forms, although this cannot be 

treated as a complete accurate response to this question, it still forms part of the 

response. The response rate over the five social learning activity forms was generally 

below what was originally anticipated, ranging from 14% to 20% across all activities. 

However, through the analysis of the feedback forms the participants were reflecting 

on the activities and on their performance within the group, and suggested actions they 

would take in future activities. Naturally some participants may have reflected in an 
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unstructured way and using a process that is personal to them. The importance of 

individual reflection while undertaking a social learning activity was highlighted by 

Bandura (1986) through his renaming of his original Social Learning Theory to Social 

Cognitive Theory, underscoring the importance of individual reflection within the 

process of social interaction.  This can be facilitated in a structured and unstructured 

way which needs consideration depending on the activity context and purpose. As 

with the Reflective Learning Journals, the process of writing reflections in a non-

native language may present as an additional challenge for international students 

which suggests other forms of reflection should be considered, such as audio 

recordings and electronic portfolios.  

 

Q.7 Can social learning enhance overall student engagement? (Cycle 3) 

 

Conclusion: Following the conclusions presented in Chapter 5, there is some 

qualitative evidence suggesting engagement was enhanced through the social learning 

activities the treatment group received. The computer programming lecturer indicated 

in the post treatment interview that the students seemed to be quite engaged in the 

activities and saw this as a new way of engaging students in programming. The 

lecturer went on to say that the students were engaged as they saw it as a way of 

acquiring experience of working in a team-based programming project similar to what 

occurs in the real world. As previously discussed in Chapter 4 – Self Regulated 

Learning and Social Learning, the participants enjoyed the activities and expressed a 

desire to continue with similar social learning exercises in the future. The literature 

highlights the positive correlation with group work and persistence and completion 

(Hilman, 2005) and how peers substantially influence how students spend their time 

and the sense they make of their experiences, including their personal happiness with 

college (Astin, 1993; Pascarella & Terenzini, 1991).   

When examining the overall student engagement questionnaire scores across both 

the treatment and control groups, it is difficult to measure if the treatment activities 

affected the scores. Student Engagement is a broad construct and engagement 

ultimately requires the agency of the individual student (Krause and Coates, 2008; Hu 

& Kuh, 2002), the role of the institution (Kuh, 2009a), teaching staff (Astin, 1993; 

Quaye and Harper, 2007) and other staff, such as student affairs and academic support 

professionals (Kuh, 2009b).  When comparing the group scores at a high level, there is 

no obvious pattern or indication of significance other than individual question theme 

score fluctuations. What also must be factored in is that students may have engaged in 

other social learning activities outside of the ones introduced in the computer 

programming classes, this was not monitored or recorded.  

 

Q.8 Can social learning enhance self-efficacy in computer programming? (Cycle 3) 

 

Conclusion: The first part to consider when addressing this question is the types of 

activities or skills that were assessed within the measurement tool itself. These skills 

would generally be considered as attainable at the end of the first year of a BSc in IT 

programme. Within the measurement tool, question 1 to 22 related to specific skills 
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and abilities in Java based programming, while question 23 to 26 focused on ability to 

work in groups. When comparing the group average scores at a high level, the 

treatment group scored marginally higher by the end of the study, as seen in Table 6.3 

(p.161) and the control group had a slightly lower score. When examining the 

individual questions, particularly question 1 to 22, there was very little difference 

between the group scores, and in many cases, both groups shared higher group scores 

across the questions.  

An important finding of this study was identified when analysing the final four 

questions in the self-efficacy measurement tool which all measured the perceived 

ability to work within a group, with programming as the focus. The control group had 

a higher efficacy score than the treatment group for all four of these questions at the 

start of the semester, but at the end of the semester the treatment group scored higher 

for all four of these questions when compared to the control group. This strongly 

suggests the use of the social learning activities for the treatment group was a factor in 

this score reversal. This is illustrated in Figure 6.12 (p.173). The literature points to 

the importance of students developing group and team-based skills in higher education 

institutions as they prepare for industry (Graen et al., 2006) and students themselves 

understand the importance of acquiring these skills as highlighted by Hodge and Lear 

(2011) whereby international students rated group work as the most important skill out 

of a list of 15 skills. 

 

Q.9 Are social learning activities linked to better performance in computer programming? 

(Cycle 3) 

 

Conclusion: There is a suggestion that social learning can assist in building 

confidence in students in their capability to perform particular programming skills, 

and some evidence was found in the questionnaire results to support this. Figure 6.4 

(p.164) and Figure 6.5 (p.165) refer to finding and correcting mistakes in 

programming code and understanding long multi-file programs. The treatment group 

scored higher for both of these perceived abilities, which was a positive result as these 

skills were featured within the social learning activities. A similar positive result is 

also found in Figure 6.6 (p.166) where the treatment group scored higher for their 

perceived ability to search for solutions to coding problems online.  

Self-efficacy is not the same as actual performance; measuring belief in capability 

to perform a task is different from measuring actual performance. The approach used 

to answer this question was to compare the treatment and control group end of 

semester programming module grades. The programming module under examination 

was a year-long module, there was no interim examination that could be used as a 

useful comparison to measure performance change, so the only complete analysis was 

to measure their final grade for the module. Figure 6.13 (p.174) presents the end of 

year programming grades for both the treatment and control group. The average 

module grades for the treatment group was 55%. The 11% failure rate, in comparison 

to previous years, is encouraging of the group’s overall performance. In previous years 

the failure rate was 20% and above. There are also a higher number of distinctions in 

comparison to previous years, which is also reflected in Merit Grade 1 and Merit 
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Grade 2 scores. Typically, there would have been a Pass percentage of approximately 

30% and fewer distinctions. For the control group, the average module grade was 

49%. The failure rate of 19% is in line with previous years, although concerning, this 

would be typical of 1st year programming results. The pass rate of 32% is also similar 

to previous years, as are the number of distinctions. When these results are compared 

to the treatment group, we can see that there are noticeable differences in the Fail and 

Distinction categories, with the treatment group outperforming the control group, and 

with a higher average grade of 55%. There is no direct correlation between the 

performance of either group and the social learning activities, other than evidence to 

suggest further research in this area is worthwhile.  

 

To facilitate the conclusion of this study, Figure 8.2 on the following page, based 

on Riel’s (2007) Action Research Model, provides an overview and summary of each 

of the action research cycles carried out between 2014 and 2016. Contribution to the 

Practice of Education (Section 2.4) and Suggestions for Further work (Section 3) will 

follow this. 
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Figure 8.2:  Action Research Cycle Summary (Adapted from Riel’s (2007) Action Research Model) 
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2.4. Contribution to the Practice of Education 
 

I will now outline what I believe is my contribution to the practice of education over the 

course of this study, and how both through structured and unstructured approaches, others 

have engaged in the design, process and findings of this study. 

I engaged with various faculty members over the course of the action research study. This 

engagement occurred at various stages, including the planning, design and implementation of 

the interventions, and the findings that were useful in the context of my institution. These 

discussions were useful and further informed the faculty regarding their assessment design, 

but also in understanding the students better regarding how their work pressures influences 

their level of motivation to study, and general English language difficulties. These findings 

were revealed in Cycle 1 which I was able to share with others to facilitate their lecture 

delivery within their respective modules. The engagement with faculty was two way, I 

experienced many occasions were faculty members referred to me with interventions they 

were planning which had a connection with the findings of my research, this was very 

encouraging and created a rich community of educational sharing within my institution.  

Within many of the assignments in our computer and IT programmes, there is now a piece 

on reflection whereby the student submits a reflective report on their choices and decisions 

made during an assignment. While this is not a reflective learning journal, it addresses the 

importance of reflection for the student, and how this can facilitate other people’s 

understanding within technical projects. In most technical projects there is usually a technical 

artefact produced, usually a working piece of software, but this does not reflect the challenges 

the student encountered, and the decisions they made. The inclusion of a reflective report is a 

positive step for not only the student, but also for faculty members in interpreting work 

completed by the students.  

During the completion phase of this study, the focus institution formally established a 

Student Mentoring Academy in which students volunteer themselves to the academy in order 

to provide various mentoring supports. This academy was built upon the positive findings 

from Cycle 3 where students expressed an interest to engage in similar social learning 

activities in the future, which subsequently led to the development of the academy. Although 

still in the development stage, the initiative has proven to be of a great benefit to students. In 

addition to the academy, the concept of group learning has been introduced by other faculty 

members within their modules, the findings from this study served as a persuasive basis to 

consider the approach whereby previously it was not considered or seen to be of any value.   

With regard to contributing to the sector, as my research knowledge now includes student 

engagement and the use of the Irish Survey on Student Engagement (ISSE), I have engaged 

with the Irish National Student Engagement Programme (NStEP) through dialogue with the 

Programme Director and I agreed to participate in a number of initiatives this body has 

planned between 2019 and 2021. Our institution will now play a role in the NStEP 

development strategy, in which the primary focus is to set out a vision for the development 

and enhancement of student engagement in Irish higher education through meaningful staff-

student partnerships.  
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In addition, elements of this research were presented at a number of external conferences 

as outlined below:   

 

Glanville, G. (2016). Reflective Learning Journals in Computer Science: The Student 

Experience. International Conference on Engaging Pedagogy (ICEP2016). Maynooth 

University, Maynooth, Co. Kildare, Ireland: Dublin, Ireland, Dec. 2, 2016.  

 

Glanville, G. (2017). Enhancing Student Engagement: Introducing social learning in 

computer programming. International Conference on Engaging Pedagogy (ICEP2017). 

Griffith College, South Circular Road, Dublin 8, Ireland: Dublin. 

 

Glanville, G. (2019). Cultivating Academic Self-Efficacy through Supportive Social and Self-

Regulated Learning Strategies for Students in Higher Education. Postgraduate Research 

Students Conference. Trinity College Dublin, College Green, Dublin 2, Ireland, May 18, 

2019. 

 

I believe the discussions at these conferences was of benefit to others as they were 

interested in how I introduced group learning in computer programming, and the successes I 

had during this process. At one conference a researcher from a public University requested to 

email me regarding specific questions he had regarding his approach to a similar intervention, 

I was able to assist him with the knowledge I had acquired which facilitated his study, 

specifically the measurement of self-efficacy in computer programming.  

Finally, within my institution we recently designed and developed an NFQ Level 9 MSc 

in Applied Software Development, and for the capstone project we designed it as a group 

project whereby students would work in teams to simulate real world practice. This approach 

was a departure from the traditional MSc capstone project which is usually an individual 

project. The visiting evaluation panel, made up of subject matter and quality assurance experts 

from various Universities elected by Quality and Qualifications Ireland (QQI), initially 

challenged this approach, but through discussion combined with research findings from this 

study, the focus institution were able to retain the group-based focus within the Capstone 

module.  

 

My contribution to practice can be summarised as follows: 

 

1. The establishment of a Student Mentoring Academy within the focus institution.  

 

2. Student group-based projects are now considered meaningful in programme 

assessment development initiatives.   

 

3. Positive interaction with faculty members influencing actions and decisions regarding 

group work and the importance of reflection not previously supported. 

 

4. Continuing Professional Development (CPD) initiated by faculty members, such as 

small-scale research projects, poster presentations and the consideration for embarking 

on educational Doctorate programmes. 
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5. Sharing the research with researchers outside of my institution at various educational 

conferences, furthering networking and collaborative opportunities. 

 

6. Positive engagement with the National Student Engagement Programme (NStEP) and 

the inclusion of the focus institution in its strategic planning. 

3. Suggestions for Further Work 
 

This section will look at the various conclusions drawn from the study on the use of 

reflective learning journals in Cycle 1 and Cycle 2, and the social learning interventions (PBL 

and PAL) in Cycle 3.  

The results from the reflective learning journal over the first two cycles of action research 

indicate that the use of a reflective learning journal is not an exercise that can be introduced to 

all students and can lead to frustration to some. While some students did indicate benefits in 

using the journal, the negative comments outweighed the positive and as such, it is not a tool 

that I will be recommending to all students within a cohort, although the participants were in 

favour in investigating new methods to assist in studying and learning. The importance of the 

self-regulation of learning through reflective learning approaches (Schön, 1983; Gibbs, 1998) 

is highlighted in the literature, it is the implementation, tools and approaches that should be 

evaluated. Some consideration should be made for international student cohorts where 

reflecting in a non-native language may create an additional burden on the process itself, 

which may cause frustration. Some suggestions include the use of portfolios for reflection, 

Marques et al. (2018) report a positive use of this tool for reflective learning and Koong et al. 

(2014) found that the use of Computer Assisted Learning (CAL) as a reflective learning 

strategy was very effective in enhancing learning engagement. Regardless of the approach to 

capture reflections, further consideration is required as reflections can include information to 

be shared, and information that is private and sensitive, so consideration for data privacy and 

security needs to be examined.  

One of the common issues the participants encountered when planning for study was their 

work commitments, so tools and approaches for effective studying in short periods of time 

should be considered. As the vast majority of the participants can be described as mature-age 

learners, they may already have professional responsibilities that can have a negative impact 

on their experience (Finnegan et al., 2014) and some may have had a long break in study 

resulting in difficulties adapting to new learning approaches and a lack of preparedness for 

learning in higher education (Hardin, 2008; Burton et al., 2011).  The participants also 

revealed the importance of online videos to assist in their learning, this should be considered 

by facilitators when sourcing study materials as online videos are a preference for learners as 

revealed in the Cycle 1 and Cycle 2 study behaviour questionnaire, and the subsequent 

interviews.  

The student engagement and self-efficacy questionnaire measurement tools were useful in 

the Cycle 3.  The purpose of using the ISSE (Irish Survey of Student Engagement) tool was to 

ensure a valid instrument was used for the study, and in addition, to allow for the comparison 

of institutional data with that at a national level. As a private institution, this was the first time 

the ISSE tool was introduced, so the benefits of benchmarking contributed to using this tool 
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for the research study. It is worth considering using the tool for future research, but as the tool 

contains a considerable quantity of questions that served no purpose for the research, future 

work will be based on a modified questionnaire so as only to capture relevant data for 

examination. It is worth considering using the tool over a longer period, which makes it a 

suitable tool for a longitudinal study. This will assist in drawing meaningful conclusions for 

any interventions introduced throughout a study. A key consideration in this discussion is not 

just on the development of a tool, and its implementation, but the process of using the data 

reactively to enhance various aspects of student engagement within the focus institution. 

Further research is also required on strategies to encourage self-reflection, in which 

deficiencies were found within the institutional engagement results, and in comparison, with 

national data. Student peer and self-assessment assessment strategies are identified in the 

literature as suitable approaches to encourage reflection (Mcfarlane-Dick, 2006) and at the 

same time, assist in the development of professional and lifelong learning skills (Boud et al., 

1999; Boud, 2001). In addition to identifying strategies, further discussion with faculty 

members is required to ensure a buy-in is created to implement these strategies, which can be 

challenging in science-based programmes where this type of activity can be seen as an 

optional activity and not critical to technical skill development.  

Working in groups to study outside of class time was one key area of interest that was 

revealed through the findings of Cycle 1 and Cycle 2, leading to the social learning 

interventions in the final action research cycle.  PBL and PAL were introduced and there was 

a positive reaction from the participants and an expression of interest in continuing with these 

activities in the future. For the PBL activities there was no group formation strategy applied 

based on diversity. This strategy was to make the participants feel as comfortable as possible 

while engaging in the activities with peers they felt most comfortable with. However, the 

literature suggests that learner group composition is a fundamental issue and that different 

grouping criteria for small groups affects learning performance and social behaviours of 

grouped members (Hooper & Hannafin, 1988; Lin et al., 2010; Webb, 1982). Webb and 

Palinscar (1996) further support diversity in group composition by members’ gender, ability 

and race in which they suggest facilitates positive collaborative learning. With regard to 

gender, Orlitzky & Benjamin’s (2003) study found that mixed-gender groups outperformed 

more homogeneous groups and Wood’s (1987) meta-analytic review suggests a tendency for 

mixed-gender groups to outperform same-gender groups. Takeda and Homberg (2014) found 

that students in gender balanced groups display enhanced collaboration in group work 

processes due to reduced social-loafing behaviours and more equitable contributions to group 

work. In addition to gender, culture can affect group cohesion as international students may 

have a wide variety of learning experiences that are very diverse across a cohort (Shaw et al., 

2007) which presents a challenge when engaging in group work activities.  Despite the 

evidence of success in the creation of diversity and balance in groups, some literature suggests 

there is no straightforward answer to whether mixed groups are an advantage (Schullery & 

Schullery, 2006).  Sweeney at al. (2008) claim that despite extensive literature the benefits of 

multicultural group work in performance and the development of group work skills were 

unclear.  This research study used a hybrid PBL approach meaning the group activities were 

confined to one single class session as opposed to spanning weeks.  This may have been a 

factor in the favourable outcome as the individuals did not have to work together over a long 

period of time which may have mitigated collaborative issues.  In addition, the activities were 
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not assessed, either individually or on the group level, which would have reduced the 

potential anxiety of performance. It is recommended to consider diversity in group formation 

especially when requiring students to undertake a group project lasting several weeks as this 

may reduce negative group experiences such as social loafing and at the same time, enhance 

cohesion and effectiveness. It is critical that roles and responsibilities are assigned to 

individual members with the teacher playing a critical role through group work management 

and coaching (Bolton, 1999). Peer assessment should also be considered as a proven method 

in not only non-group related activity but also group projects. Brooks & Ammons (2003) 

observed a reduction in social loafing through the use of peer evaluations as both summative 

and formative assessment in group projects and Feichtner & Davis (1984) reported that three 

out of five students have the best group experience when peer-evaluation is included in the 

grading system. Future collaborative learning and group work research will consider diversity 

in group composition with the added element of peer evaluation and assessment.  

The measurement of self-efficacy was easy to implement and proved effective in terms of 

drawing comparisons across groups. A self-efficacy tool, adapted from Bandura’s (2006) 

work on self-efficacy, was developed to measure self-efficacy in computer programming and 

was made up of 26 questions, in which 16 questions were related to specific skills/abilities 

within computer programming, 6 questions related to overcoming problems within 

programming assignments/projects, and 4 questions were specifically related to working in 

group-based programming activities. There are other approaches to consider, as self-efficacy 

is focused on belief of capability, it may be worth considering focusing on actual 

performance. Further research is warranted on measuring self-efficacy through group work, 

particularly as this study was focused on social learning activities it would have been helpful 

to include more group-based questions within the questionnaire tool. A longitudinal approach 

is worth considering so as providing a deeper evidence base for the effect of self-efficacy on 

engagement, rather than focusing on performance itself. Problem Based Learning (PBL) and 

Peer Assisted Learning (PAL) were the two social learning approaches used in this study, but 

there are many more than may be useful in enhancing self-efficacy, particularly in computer 

programming for first year undergraduate students. Regarding measuring self-efficacy and 

programming performance, it is difficult to claim that the social learning activities received by 

the treatment group had any impact on their actual programming skills. This is because the 

social learning activities were only one of many possible attributes that led to the students’ 

performance in programming. However, there is strong evidence that the introduction of 

social learning activities enhances the belief of capability of working in groups. So rather than 

linking this to performance, a conclusion can be made that introducing group work enhances 

the perceived ability of individuals to work in groups, which is a finding worth sharing when 

some may consider group work counter-productive. Another conclusion can be made that 

group work does not impact negatively on performance, which was suggested by the principal 

programming lecturer at the commencement of this study.  

Reflecting on the problem under investigation, specifically the challenges with learning 

computer programming, it is important to consider why this area should be further examined 

and how this relates to the growing demand for graduates with programming skills. In 

collaboration with Investec, Enterprise Ireland compiled and published an Export Market 

Watch report (Enterprise Ireland/Investec, 2018) which draws on the insights of panels of 

those working in the ICT sector, to illuminate how the sector is faring now and its forecast for 
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the future.  Multiple Enterprise Ireland client companies in the software space were surveyed 

and only 20% viewed the availability of labour to be good or very good at this time, with a 

quarter characterising it as poor or very poor.  Graduates in Ireland are well regarded 

according to the report, but there are deficits in areas such as programming. This underscores 

the importance of ensuring we support and encourage our students in the development of 

programming skills.  In addition, our predominately multi-cultural international study body is 

appealing to potential employers who currently recruit employees overseas (HEA, SOLAS, 

QQI 2015) in which employers make a conscious decision to encourage diversity and a multi-

cultural aspect within the workforce. 

The continued importance of supporting computer programming, team work and 

communication skills are also high on the priority list. Additional research revealed in the 

Forecasting the Future Demand for High-Level ICT Skills in Ireland 2017-2022 report 

(National Skills Council, 2019, p.10), the call is made to address the demand for soft skills, 

“There is also increasing demand for soft skills, such as teamwork and problem-solving 

capabilities, which should be more of a priority for the education system”. Research in 

Ireland’s National Skills Strategy 2015 report (Department of Education and Skills, 2016) 

discusses the importance of the development of transversal skills, and states that submissions 

received from stakeholders made specific reference to the importance of critical and analytical 

thinking, and team work skills. Giacaman and Sinnen (2018) highlight the need for hard skills 

(technical), but also the importance of soft skills such as teamwork and communication for 

industry, these skills can be developed through problem-based learning approaches in the 

context of computer programming.  

These examples further endorse the importance of focusing on not only the technical skills 

of computer programming, but also the transversal skills of communication, collaboration and 

working in teams. The findings from this study have put forward strong evidence that the 

introduction of social learning in computer programming creates a rich learning environment 

for students, furthering their experience of working with others from diverse backgrounds, 

reflecting the multicultural work environments typical of the IT and computing sector.  

This study set out to address the learning challenge that occurs within computer 

programming for 1st year BSc in IT international students. The initial approach to address this 

was through the use of reflective learning journals as the institution was not supportive of 

group learning as a valid or recommended approach. Through the use of the reflective 

journals a conversation of change was initiated with faculty members, interest grew in 

examining the problem which encouraged others to reflect on their own pedagogical 

approaches.  This led to the introduction of social learning in computer programming, initially 

seen as a risk by some, but evidence of the activities quickly inspired both students and 

faculty members to engage in group learning. The institution has now formally recognised the 

importance of group learning evidenced through the introduction of the institutional student 

mentoring academy. Faculty are now communicating and sharing their pedagogically 

experiences and approaches with others within the focus institution and beyond. This study 

has facilitated a greater impact than anticipated, but also highlights the work yet still to do. 

With the institution now fully engaged in the enhancement of teaching, learning and 

assessment, this challenge is welcomed. 

Undertaking this research study has allowed me to challenge my own perceptions of 

learning, and through the three action research cycles, I have identified a number of tools and 



 Chapter 8 - Conclusions, Recommendations and Further Work 

 

  215 

approaches that can facilitate student engagement and learning through individual and 

collaborative contexts. This study has put forward the case that collaborative learning and 

group work are effective ways to engage learners in computer programming, while enabling 

the learner to challenge stereotypes, engage in the values and beliefs of others, encourage 

knowledge sharing and develop critical group work skills. I believe there are elements and 

key learnings from this study that would be valuable to other researchers as they look to 

conduct similar research in their own practice environments. One potential publication will 

focus on the implementation of group work, specifically through PBL and PAL, to enhance 

student self-efficacy in computer programming. Other potential publications will focus on 

student engagement and measuring engagement, reflective learning, and experiential learning 

pieces such as experience of using an action research approach and conducting research as an 

‘insider’.  

 

Conference and journal publications that I am planning to submit to in 2021/2022 include: 

 

• ACM Technical Symposium on Computer Science Education 

(https://sigcse2021.sigcse.org) 

 

• Computing Education Practice (CEP)  

(https://dl.acm.org/conference/cep) 

 

• Innovation and Technology in Computer Science Education (ITiCSE) 

(https://iticse.acm.org/) 

• Practice and Evidence of Scholarship of Teaching and Learning in Higher Education 

(PESTLHE) (http://www.pestlhe.org/index.php/pestlhe) 

 

 

 

 

 

 

https://dl.acm.org/conference/cep
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Appendix A – Study Behaviour Questionnaire Tool (Cycle 1 and 2) 
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Appendix B – End of Semester Focus Group Questions. (Reflective 
Learning) (Cycle 1) 

 

 

Questions for Focus Group on Reflective Learning Journal  
 

 

Thursday 7th August 2014 

 
 

QUESTION 1: Do you do any study outside of class time?  If so, which methods 

do you use?  Which works best for you? 

Researcher comments: 

 

 

QUESTION 2: Which subject areas do you tend to study more for?  Are these 

subjects more difficult or just more interesting to you? 

Researcher comments: 

 

 

QUESTION 3: Are you using the Reflective Journal?  How often are you 

updating it? 

Researcher comments: 

 

 

QUESTION 4: What do you think about the field headings? What would you 

change? 

Researcher comments: 

 

 

QUESTION 5: Is it helping you to remember?  Have you updated the content on 

previous entries? 

Researcher comments: 

 

 

QUESTION 6: Would you use the reflective journal, or a similar journal, in the 

future? 

Researcher comments: 
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Appendix C1 – Reflective Learning Journal v1 (Cycle 1) 
 

 

Microsoft Excel Based Tool (Screenshot) 
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Appendix C2 – Reflective Learning Journal v2 (Cycle 2) 
 

 

Microsoft Excel Based Tool (Screenshot) 
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Appendix D – End of Semester Interview Questions (Reflective 
Learning) (Cycle 2)  
 

 

Empirical Research – Semi-Structured Interview Questions 
6th May 2015 

 

QUESTION 1: Do you do any study outside of class time?  If so, which methods do 

you use?  Which works best for you? 

Researcher comments: 

 

 

QUESTION 2: Which subject areas do you tend to study more for?  Why are these 

subjects difficult? 

Researcher comments: 

 

 

 

QUESTION 3: Are you using the Reflective Journal?  How often are you updating 

it? 

Researcher comments: 

 

 

 

QUESTION 4: What do you think about the field headings? What would you 

change? 

Researcher comments: 

 

 

 

QUESTION 5: Is it helping you to remember?  Have you updated the content on 

previous entries? 

Researcher comments: 

 

 

 

QUESTION 6: What would you recommend to give to students to encourage them to 

study? 

Researcher comments: 

 

 

 

QUESTION 7: Would you use the reflective journal, or a similar journal, in the 

future? 

Researcher comments: 
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Appendix E – Social Learning Individual Feedback Form (Cycle 3) 
 

PBL Activity – Reflective Feedback [2016] 

 

Student Name:  

 

About YOU in this Activity 

What was your role?   

What is the most important 

thing you learned? 

 

What do you wish you had 

spent more time on? 

 

What part of the activity did 

you do your best work on? 

 

 

About the Activity: 

What was the MOST 

enjoyable part of this activity: 

 

What was the LEAST 

enjoyable part of this activity: 

 

 

Do you have any other comments (positive or negative) on your experience with this 

activity? 
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Appendix F – Student Engagement Questionnaire Tool (Cycle 3) 
 

Student Engagement Questionnaire 
(UH Ethics Protocol Reference: cEDU/PGT/UH/02163) 

 

Context: 
This questionnaire is divided into two parts.  Part A is specifically related to Student 

Engagement, and Part B is specifically related to your own belief in your capabilities in 

Computer Programming.  Part A contains 14 questions with multiple parts, and Part B 

requires you to rate your current belief in your own programming ability against 26 items. 

Although you are asked to include your name identifying you within this questionnaire, any 

identifiable information will be removed from any write-up in the final thesis.  Please refer to 

the participant information sheet if you have any concerns about this research project. 

 

It will take you approximately 30 minutes to complete this questionnaire, additional time will 

be included if you require it. 
 

Thank you once again for your participation in this research study. 

Graham Glanville 

 

Your Personal Details: 

 

First Name: 
 

Last Name: 
 

Student Number: 
 

Email Address: 
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Part A – Student Engagement 
Please tick ONE box () from each item presented. 

 
Question 1:  During your first academic semester (September to December 2015), about how 

often have you done each of the following? 

 
  Never Sometimes Often Very Often 
      

1.1 Asked questions or contributed to discussions in 
class, tutorials, labs or online 

    

 
     

1.2 Sought advice from teaching staff     
 

     
1.3 Made a class or online presentation     

 
     

1.4 Worked hard to master difficult subject content     
 

     
1.5 Prepared two or more drafts of an assignment 

before submitting it 
    

 
     

1.6 Used library resources at CCT     
 

     

1.7 Worked on an assignment that required using 
ideas or information from various sources 

    

 
     

1.8 Used student learning support services e.g. Maths 
support classes or Programming support classes 

    

 
     

1.9 Combined academic learning with workplace 
experience 

    

 
     

1.10 Included diverse perspectives (e.g. different races, 
religions, genders, political beliefs, etc.) in class 
discussions or written assignments 

    

 
     

1.11 Attended class without completing the required 
preparation work 

    

 
     

1.12 Kept up to date with your studies     
 

     
1.13 Worked with other students inside class to 

prepare assignments 
    

 
     

1.14 Worked with other students outside class to 
prepare assignments 

    

 
     

1.15 Put together ideas or concepts from different 
subject modules when completing assignments or 
during class discussions 

    

 
 Question 1 continued on the next page 
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Never Sometimes Often Very Often 

      
1.16 Tutored or taught other college students (paid or 

voluntary) 
    

 
     

1.17 Participated in a community-based project (e.g. 
volunteering) as part of your course 

    

 
     

1.18 Used Moodle to discuss or complete an 
assignment 

    

 
 

    

1.19 Used email or an online forum to communicate 
with teaching staff 

    

 
     

1.20 Discussed your grades or assignments with 
teaching staff 

    

 
     

1.21 Talked about your career plans with teaching staff 
or career advisors 

    

 
     

1.22 Discussed ideas from your coursework or classes 
with teaching staff outside class 

    

 
     

1.23 Received timely written or oral feedback from 
teachers on your academic performance 

    

 
     

1.24 Worked harder than you thought you could to 
meet a teacher's standards or expectations 

    

 
     

1.25 Worked with teaching staff on activities other than 
coursework (e.g. committees, orientation, student 
organisations etc.) 

    

 
     

1.26 Discussed ideas from your coursework with others 
outside class (e.g. students, family members, co-
workers, etc.) 

    

 
     

1.27 Had conversations with students of a different 
ethnicity/nationality than your own 

    

 
     

1.28 Had conversations with students who are very 
different to you in terms of their religious beliefs, 
political opinions or personal values 

    

 
     

Question 2:  During your first academic semester (September to December 2015), how 
much has your coursework emphasised the following intellectual activities? 

 
  Very Little Some Quite a bit Very much 
      

2.1 Memorising facts, ideas or methods from 
your subjects and coursework so you can 
repeat them in pretty much the same form 

    

 
     

  
Question 2 continued on the next page 
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  Very Little Some Quite a bit Very much 
      

2.2 Analysing the basic elements of an idea, 
problem, experience or theory, such as 
examining a particular case or situation in 
depth and considering its components 

    

 
     

2.3 Organising and connecting ideas, 
information or experiences into new, more 
complex interpretations and relationships 

    

 
     

2.4 Making judgements about the value of 
information, arguments or methods, (e.g. 
examining how others gather and interpret 
data and assessing the quality of their 
conclusions) 

    

 
     

2.5 Applying theories or concepts to practical 
problems or in new situations 

    

      

 
Question 3:  In a typical week, how many exercises, lab reports, problem sets, and tutorial 

questions do you complete? 

 
  None 1-2 3-4 5 7+ 
       

3.1 Number of pieces of work that take one hour or less to 
complete 

     

 
      

3.2 Number of pieces of work that take more than one hour 
to complete 

     

       

 
Question 4:  During your first academic semester (September to December 2015), 

approximately how many: 
 
  None 1-4 5-10 11-19 20+ 
       

4.1 Assigned books or journal articles relating to subject 
matter have you read? 

     

       
4.2 Books or journal articles (not assigned) for personal 

enjoyment or academic enrichment have you read? 
     

       
4.3 Assignments of fewer than 1,000 words or equivalent 

have you completed? 
     

       
4.4 Assignments of between 1,000 and 5,000 words or 

equivalent have you completed? 
     

 
      

4.5 Assignments of more than 5,000 words or equivalent 
have you completed? 

     
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Question 5:  Tick the box below that best represents the extent to which your assessments 
during the current academic year have challenged you to do your best work? 

 
       

Very Little      Very Much 

       

1 2 3 4 5 6 7 

 
  

Question 6:  During your first academic semester (September to December 2015), about how 
often have you done each of the following? 

 
  Never Sometimes Often Very Often 
      

6.1 Attended an art exhibition, play, dance, music, theatre or 
other performance 

    

 
     

6.2 Exercised or participated in physical fitness activities     
 

     
6.3 Examined the strengths and weaknesses of your own 

views on a topic or issue 
    

 
     

6.4 Improved knowledge and skills that will contribute to your 
employability 

    

 
     

6.5 Developed communication skills relevant to your discipline     
 

     

6.6 Explored how to apply your learning in the workplace     
 

     

6.7 Tried to better understand someone else's views by 
imagining how an issue looks from their perspective 

    

 
     

6.8 Learned something that changed the way you understand 
an issue or concept 

    

 
     

6.9 Spent time keeping your CV up-to date     
 

     
6.10 Thought about how to present yourself to potential 

employers 
    

      
6.11 Explored where to look for jobs relevant to your interests     

      
6.12 Used social networking to source information on job 

opportunities 
    

      
6.13 Set career development goals and plans     
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Question 7:  Which of the following have you done, or do you plan to do, before you  
graduate from CCT? 

 
  Do not 

know about 
Have not 
decided 

Do not 
plan to do 

Plan to 
do 

Done 

       
7.1 Industry placement or work experience      

       

7.2 Community service or volunteer work      

       

7.3 Participate in a study group or learning 
community 

     

 
      

7.4 Study a foreign language      
 

      
7.5 Independent study e.g. outside your 

course 
     

 
      

7.6 Consult a college careers service for 
advice 

     

 
      

7.7 Hold a leadership position in a college 
group or the community 

     

 
Question 8:  Which of these boxes best represent the quality of your relationships with people 

at CCT? 
 
 

8.1 Relationships with other students 
       

Unfriendly,  
unsupportive,  
sense of not belonging 

   Friendly,  
supportive,  

sense of belonging 
       

       

1 2 3 4 5 6 7 
 
 

8.2 Relationships with teaching staff 
       

Unavailable,  
unhelpful, and 
unsympathetic 

   Available,  
helpful, and 
sympathetic  

       

       

1 2 3 4 5 6 7 
 
 

8.3 Relationships with administrative staff 
       

Unavailable,  
inconsiderate,  
rigid 

   Available,  
considerate, 

flexible  
       

       

1 2 3 4 5 6 7 
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Question 9:  Approximately how many hours do you spend in a typical seven-day week doing 
each of the following?  

9.1 Preparing for class (e.g. studying, reading, writing, doing homework or lab work, analysing data, 
rehearsing and other academic activities) 

        

        
None 1- 5 6 - 10 11 - 15 16 - 20 21 - 25 25 - 30 30+ 

 

 

9.2 Working for pay outside of CCT 

        

        
None 1- 5 6 - 10 11 - 15 16 - 20 21 - 25 25 - 30 30+ 

 

 

9.3 Participating in extracurricular activities (e.g. organisations, campus publications, student associations, 
clubs and societies, sports, etc.) 

        

        
None 1- 5 6 - 10 11 - 15 16 - 20 21 - 25 25 - 30 30+ 

 

 

9.4 Relaxing and socialising (e.g. watching TV, partying, etc.) 

        

        
None 1- 5 6 - 10 11 - 15 16 - 20 21 - 25 25 - 30 30+ 

 

 

9.5 Managing personal business (e.g. housework, shopping, exercise, health needs, etc.) 

        

        
None 1- 5 6 - 10 11 - 15 16 - 20 21 - 25 25 - 30 30+ 

  
9.6 Travelling to CCT (e.g. cycling, walking, taking the bus etc.) 

        

        
None 1- 5 6 - 10 11 - 15 16 - 20 21 - 25 25 - 30 30+ 

  
9.7 Being at CCT, including time spent in class 

        

        
None 1- 5 6 - 10 11 - 15 16 - 20 21 - 25 25 - 30 30+ 

  
9.8 Being at CCT, excluding time spent in class 

        

        
None 1- 5 6 - 10 11 - 15 16 - 20 21 - 25 25 - 30 30+ 
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Question 10:  To what extent does CCT encourage each of the following? 

 
  Never Sometimes Often Very Often 
      

10.1 Spending significant amounts of time 
studying and on academic work 

    

 
     

10.2 Providing the support you need to help you 
succeed academically 

    

 
     

10.3 Encouraging contact among students from 
different economic, social and ethnic/national 
backgrounds 

    

 
     

10.4 Helping you cope with your non-academic 
responsibilities (e.g. work, family, etc.) 

    

 
     

10.5 Using computers in academic work     
      

 
Question 11:  Has your experience at CCT contributed to your knowledge, skills and personal 

development in the following areas? 

 
  Never Sometimes Often Very Often 
      

11.1 Acquiring job-related or work-related 
knowledge and skills 

    

 
     

11.2 Writing clearly and effectively     
 

     
11.3 Speaking clearly and effectively     

 
     

11.4 Thinking critically and analytically     
 

     
11.5 Analysing quantitative problems     

 
     

11.6 Using computing and information technology     
 

     
11.7 Working effectively with others     

 
     

11.8 Learning effectively on your own     
 

     
11.9 Understanding yourself e.g. self-reflection     

 
     

11.10 Understanding people of other racial, ethnic and 
national backgrounds 

    

 
     

11.11 Solving complex, real-world problems     
 

     
11.12 Developing a personal code of values and ethics     
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Question 12:  

 
Overall, how would you evaluate your entire educational experience at CCT? 

 

Poor Fair Good Excellent 

    

    

 
Question 13:  Overall, how dissatisfied or satisfied are you with your programme of study? 

 

Very Dissatisfied Dissatisfied Satisfied Very Satisfied 

    

    

 
Question 14:  If you could start all over again, would you register again in CCT? 

 

Definitely no Probably no Probably yes Definitely yes 

    

    

 
 

 
 
 
 
 
 
 

Part A is now complete 
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Appendix G – Academic Self Efficacy Questionnaire Tool (2016) 
 

Student Self Efficacy Questionnaire 
(UH Ethics Protocol Reference: cEDU/PGT/UH/02163) 

 

 

Context: 

 
This questionnaire is divided into two parts.  Part A is specifically related to Student 

Engagement, and Part B is specifically related to your own belief in your capabilities in 

Computer Programming.  Part A contains 14 questions with multiple parts, and Part B 

requires you to rate your current belief in your own programming ability against 26 items. 

 

Although you are asked to include your name identifying you within this questionnaire, any 

identifiable information will be removed from any write-up in the final thesis.  Please refer to 

the participant information sheet if you have any concerns about this research project. 

 

It will take you approximately 30 minutes to complete this questionnaire, additional time will 

be included if you require it. 

 

Thank you once again for your time and effort. 

Graham Glanville 

 

 

Your Personal Details: 

 

First Name: 
 

Last Name: 
 

Student Number: 
 

Email Address: 
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Part B – Computer Programming 

A number of items related to computer programming are presented below.  Please 
rate your degree of confidence with each item by recording a number from 0 to 100 
using the scale given below: 

0 10 20 30 40 50 60 70 80 90 100 
     

Cannot do at all  Moderately can do  Highly certain can do 

 

1 Installing and setting up eclipse software  

2 Creating a new project using eclipse software  

3 Creating a new class using eclipse software  

4 Compiling and running a program using eclipse software  

5 Printing out a message to the user  

6 Commenting on a program  

7 Declaring new variables and defining their types (Int, Double, String)  

8 Getting input from the user (Using BufferedReader)  

9 Importing libraries to be used in a class  

10 Creating new methods inside a class  

11 Using conditional statements (Ifs and ELSEs)  

12 Using loops (For and While)  

13 Reading from a txt file  

14 Displaying a message from a txt file  

15 Writing to a file  

16 Catching exceptions (Try and Catch)  

17 Finding and correcting mistakes in my own code  

18 Understand a long, complex multi-file program  

19 Searching for solutions to coding problems through online forums and articles  

20 Finding ways of motivating myself to program, even if the problem area is of no interest to me  

21 Finding a way to concentrate on my programming assignment, even when there are many 

distractions around me 

 

22 Finding ways of overcoming a programming problem while working on an assignment  

23 Positively work with others in a group based programming project  

24 Effectively communicate with others (with varying skill levels and abilities) while working 

within in a group based programming project 

 

25 Confident in presenting ideas and suggestions to a group of people while working within a 

group based programming project 

 

26 Positively contribute to the solution of problems encountered while working within a group 

based programming project 
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Appendix H – Start and End of Semester Interview Questions 
(Programming Lecturer) (Cycle 3) 
 

January 2016 – Start of Semester Interview Questions (principal programming lecturer) 

 

QUESTION 1: How long have you been teaching computer programming? 

 

 

QUESTION 2: What methods do you use to teach students computer programming? 

 

 

QUESTION 3:  Do you believe computer programming is a difficult subject to learn, when 

compared to other subjects like networking, for example? 

 

 

QUESTION 4:  Do you use group-based work within your classes?  (assessment related or 

for learning purposes)  

 

 

QUESTION 5: Have you ever come across Problem Based Learning in computer 

programming? 

 

 

QUESTION 6:  Would you consider experimenting with Problem Based Learning in this 

semester within your classes? 

 

 

QUESTION 7:  Do you have any other suggestions as to how we could, as an institution, 

facilitate learning computer programming? 

 

 

 
June 2016 – End of Semester Interview Questions (principal programming lecturer) 

 

QUESTION 1: Thinking back on our interview at the start of the semester, I discussed the 

PBL / group learning approach to programming, what were your initial thoughts when I 

discussed this with you? 

 

 

QUESTION 2: What was your experience/feelings/observations when we introduced 

Problem Based Learning within your classes this semester? 

 

 

QUESTION 3: With regard to the mentors selected to facilitate the PBL sessions, do you 

believe these individuals were the right people for the job? 

 

 

QUESTION 4: What was your experience/feelings/observations when we introduced Peer 

Assisted Learning within your classes this semester? 
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QUESTION 5: Because one group were invited to participate in the group learning 

activities, do you feel that one group were more engaged in programming than the other? 

 

 

 

QUESTION 6: Do you think introducing group related work in computer programming can 

harm students in any particular way? 

 

 

 

QUESTION 7: In comparison to other years that you’ve taught computer programming at 

CCT, do you think these current students are any different than other students you have 

taught before? 

 

 

 

QUESTION 8:  Let’s say we hired a new computer programming teacher in September, 

what advice would you give him/her in how they should approach teaching computer 

programming at CCT? 
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Appendix I – End of Semester Interview Questions (Social Learning – 
Treatment Group) (Cycle 3) 
 

Empirical Research – Semi-Structured Interview Questions 
May 2016 

 

QUESTION 1: How did you feel about your programming ability at the start of the 

semester? 

 

 

QUESTION 2: How do you feel about your programming ability now? 
 

 

 

QUESTION 3:  Did you work in groups regarding programming assignments / studying 

in the first semester? 
 

 

 

QUESTION 4:  Did you participate in the PBL / PAL sessions in this semester?  What 

was your experience? 
 

 

 

QUESTION 5: Would you like to participate in further PBL / PAL sessions from 

September? 
 

 

 

QUESTION 6:  What is the difference, in your opinion, between working on your own to 

solve problems, and working in groups? 
 

 

 

QUESTION 7:  Any recommendations to help teach programming? 
 

 

 

QUESTION 8: Do you think you increased your overall confidence in computer 

programming? 
 

 

 

QUESTION 9:  Do you think you increased your overall confidence in working in 

groups regarding programming projects? 
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End of Thesis 


